


hr?ple's new , 
Monitor II. 
A sight for 
sore eyes. 
lf you've been using a TV as 

am nitor, perhaps you can get 
a fri nd to read rhis for you: 

Apple's brand nev\ Monitor 
II will impr ve your vi ion. 

It fea ture all the la rc t 

ergonomi improvernent · in 
monitor tcchnolo y. 

For ex<imple: 
tud ie. have hown that 

the leading cau of ey fotigue 
for -omputer u er i lack of 
concrnst between the displayed 
hara tc1 and their background. 

owe designed the Monitor 
ll arou nd a high conrrast grcen 
phosphor CRT that provides c n 
xtr mcly dark background. 

Thar means you can r ad t xt 
<lt a low r brightne . Ancl 
that means you can I more 

r duccive - working longer 
and mor comfortc bly. 

Toward that same end. we 
also gave nitor 11 a rilr scr en. 

o you can angle it pc1fcctly for 
your working posirion, with ut 
scooting your chair ar und or 
.ining en phone books. 

And we made chm sere n 
anti refle tive tor duce glar 
from ambienr lighc. 

Monitor II also featu res 
a high bandwidth video 
ampli fier nnd a high tolcranc 
lincarirv ircuiL T he former 
keeps character from smearing 

on the creen and eliminate the 
annoying "ghost " I fr by a fast 
moving cur or. The l<l ter k ep, 
characters cri p, legible and 
pr vent "keystoning" righ up 
to th edge of th d isplay. Both 
add up to superior display of 
::1 -c lumn rcxr and cxn-emely 

Scrt'en rilrs for 
he.' t H ·or hi 11g po.~ i 1in11 . 

Antin:/lecrit•c SL1·cen . 

Interior of CRT is etched co red Hee 
glcire m1tl i111/no1 •e cri$/>llt!5s. 

accurate graphics. 
Designed as the pe1fecc 

y tem partn r for the A pp le Uc 
Personal Com uter, Moniror ll 
require - no monitor stand. lt' · :1 

pcrfcc fir, a sth rically as w 11 
as te hnically. So ic' plea ing to 
th eye even when it' rurned 
c ff. Sec for yourself. 

At your local authorized 
Appl dealer. 



NowAQple 
plots color. 

Sine color grarhi s are 
b coming ver m r imp rtant 
in busin s , we've b en h aring 
more n m r call £ r a color 
plotter as reliable as an Apple. 

Here it i : 
Apple's n w Color Plotter 

an generate all kinds of presen­
ce tion graphics, engineering 
drawings or anything lse you 
hav to illu trate in up t eight 
brilliant c I r . 

And it can p rform its art on 
any size paper up to 11" x IT' 
Or, wirh. optional transpnrency 
pens, it can draw right on 
transparent film for overhead 
projection. 

Mea uringju t 4.8"H x 16"W 
x 12"0, it' th mallest four­
color, wid bed cot r plot r y u 

can buy - about half the size 
of conventi nal flatbed 

plotters. So it rakes up 
1 , space on y ur 
de k cndccneasilyb 

-- -

moved ro someone else's desk. 
There ar rwo color plotter 

accessory kits to choose from 
to assure a perfect marriage with 
y ur Appl - 11 or11 , or Apple III. 

Sch kit om s with eight 
col r p n - red, blue, gr en, 
bla k, burnt range, gold , violet 
and brown. Plus a starter 
package of plotter paper. Plus 
all the manuals, do umentation 
and cables a ppr priate t 

-.. -I 

your particular kind of Apple. 
S you can gee up a1 cl coloring 
right away. 

A pp le al o offi r a corn plete 
sel tion of 24 different pen 
packages - so you can choose 
what ver color y u need in a 
variety of widths for a variety f 
applications and media types. 

As you might expect, all of 
the above is available at mnny 
of our authorized Apple dealers. 

Carry on with ,t,.ppleCare 
Carry--ln Service. 

No matter how 101 g you \ re 
wned your Apple syst 111, 

you c n n w get a long term 
ervice c nmtct at a v ry 

reasonable cosr. 
AppleCare Carry-In Service 

is a service plan that will 
c ver most Appl -bran I d 
components in your system 
for one fu ll year. 

Ir overs an un limi ed 
number of repairs and i 
honor d byov r 1500 authorized 
Apple dealer nationwide. 

Ap I--tra in "'d t chnicians 
assure you of the highc t quality 
service, fa t - in most ca s less 
thcin 24 hours. 

AppleCare 
Carry-In Service i ideal 

£ r anyone who needs to 
know ahead f time the co t of 
maintenance for their system. 

So check ou t the deta il -
you'll find it's the lowe t cost 
hea lth p lan an Appl can have. 

Apple Comp111<.'1 Inc .. 21152~ Mcni<Jnc A11: .. C1i/x'111110. a/if. 950H F11 r 1lw 1 111tl1ori~l·J .l~.ib 11onc.<1 Jrn<. ,-;1 II (H l~) 538-9696. zc /9i' l AN,J•· Comptm:r lni:. 
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Cover Story 
36 Product Preview: The HP 150 by Phil Lemmons and Barbara Robertson I " Magic" 
is the code name for Hewlett-Packard's la test personal computer project-and le fit s. 
In this preview, w e take a look at the hardware and software t hat make the machine 
so special. 

51 An Interview: The HP TSO's Deslgn-team Leaders by Phil Lemmons and Barbara 
Robertson I Jim Suuon and John Lee ralk abouc he development o f the HP 150. 

Columns 
67 Bulld the Micro D-Cam Solid-State Video Camera, Part 2: Computer Inter­
faces and Control Software by Steve Ciarcia I ln thrs final artic le in the senes. you' ll 
learn how to anac11 t11e camera ro tl1e expansion buses of the Apple II Plus and the IBM 
PC and how the camera 1s programmed to work. 

94 BYTE West Coast: Shaping Consumer Software by Phil Lemmons and Barbara 
Robertson I In an interview: Trip Hawkrns. president of Electronic Arts. discusses rhe cri teria 
he uses Lo Judge so rtware and explains his view of the programmer as artist 

107 User's Column: New Computers, Boards, Languages, and Other Tidbits by 
Jerry Pournelle I A medical di gnosrs-by-computer program 1s the star auraction this 
month. 

130 The Unix Operating System by Bruce Roberts I The multiuser. mullitasking 
perating system dev loped at Bell Laborarories offers powers and ab1litres far beyond 

those of normal mrcrocompuLer operating systems. Our theme artrcles explore the reasons 
behind Unix's populamy. 

132 The Unix Tutorial, Part 3: Unix In the Microcomputer Marketplace by David 
FiedJer I The final amcle 1n this series explarns rhe differences between various Unrx ver­
sions and between true Unix systems. work·al1kes. and look-alikes. 

160 Unix and the Standardization of Small Computer Systems by Jean L. 
Ya tes I The Unix operating sys1em and the C language will be major factors in the stan­
dardization of file handling and compatibilrty across small systems and mainframes. 

170 A Tour Through the Unix Fiie System by James Joyce I A devoted Unrx user 
surveys poinls of 1meresr m Unix's hierarchy of files. 

187 The Unix Shell by Stephen R. Bourne I The author of the standard Urnx sl1ell 
presents the program that rmerprets users· commands and is a programming language 
1n rts own nght. 

209 Unix as an Applica t ion Environment by Mark Krieger and Fred Pack I Unix 
rs the operating system or choice for many programmers because it offers porrab1liry. com­
munications capabilrty. a nch set of u1111nes. and a large body of appl1cat1ons. 

219 Usenet: A Bulletin Board for Unix Users by Sandra L. Emerson I A look at a 
network or more than 500 Unix systems and rts various and sundry uses. 

241 The Unix Writer 's Workbench Software by Lorinda L. Cherry and Nina H. 
Macdonald I This applrcations package can improve your wntrng by analyzing rougl1 
drafts and suggesting 1mprovemems. 

253 Typesetting on the Unix System by Bill Tuth il l / With troff. you can rypeset 
manuscripts. tables. and equattons wrlh Unix. 

266 Moving Unix to New Machines by Michael Tirson I Unix rs hrghly portabl , but 
transporting a large body of software can present problems. 

280 The NEC Advanced Personal Computer by David B. Suits I The author met 
rl1e microcompu er of his dreams in the form of high-resolution graphics. color. and 16-bu 
performanc . 
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292 Radio Shack 's TRS-80 Model 4 by Rowland Archer Jr. I Orfenng a host of new 
feacures and a new. improved price tag. the Model 4 1s proof chat large corporations can 
be responsive ro the needs of their cuscomers. 

306 The Morrow Micro Decision by Tom Wadlow I A rev,ew of rt1e company's first 
effort at a single-board. stand-alone personal computec 

316 The Mkroneye by Chris Wieland I Until now. the cost of adding vision ro a com­
puter has been out of reach for most users. Now there's rhe Microneye sohd-state camera. 
which interfaces easily with a variery of popular microcomputers. 

324 The M68000 Educational Computer Board by Robert W Floyd I For S495. 
you can get acquainted with a 68000-based single-board computer with 32K byres of 
RAM and what rhe aurhor says may be the best moniror program in RAM ever developed. 

341 Fancy Font by Paul E. Hoffman I With this easy-to-use program and an Epson 
prrmer. you can design your own type styles. 

428 More Unix-style Software Tools for CPIM by Christopher 0 . Kern I The 
Microtools package includes the mosr popular utilities available for rhe Unix operating 
sysrem. 

Features 
350 Photographic Animation of Microcomputer Graphics by Peter Cann I By in­
terfacing a movie camera to a computer. you can achieve the animatron quality of com­
meroal movies or television. 

366 The Fourth National Computer Graphics Association Conference by Alex­
ander PourneJJe I This year's NCGA conrerence offered improved graphics hardware. but 
graphics software still leaves a lot to be desired. 

384 Echonet, Part 2: The Complier by C. Bradford Barber I In the conclusion of 
thrs series. the author explains r1ow his system produces relocatable code from English­
like programs. 

398 Computer Crime: A Growing Threat by Collen Gillard and Jim Smith I The 
machine that provides businesses with a competitive edge is also placing them at the 
mercy or new type or lawbreaker-the compurer criminal. Fortunately. there are ways 
to preve"1 un u1 t1ori2ed computer access. 

439 Mainframe Graphics on a Microcomputer by Mahl on Kelly/ If you ti ave a smart­
terminal program and a microcomputer capable of high-resolurron graphics. you can display 
complex graphics. 

447 Talker by Heyward S. Williams I Writing a talking program is simple. says the 
author. if you can use PRINT and INPUT sta temenrs lO automatically transfer informalion 
to a speech synthesizer. 

480 Bitmaps Speed Data-handllng Tasks by Eric Sohr I Strings of ones and zeros 
can make short work of ordered-list compansons and file searches. 

499 Slmpllfled Program Interfacing by Raymond Irvine I A programming technique 
based on JUmp and data rabies simplifies the inrerface between rwo programs when at 
least one of them has fixed en try points nd data acfdresses. 
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A Challenge to Education 
Lawrence J. Curran, Editor in Chief 

Two months ago, I editorialized about Project Athena, an effort at the 
Massachusetts Institute of Technology to explore how advanced computers 
and compu ter graphics can change the ways in which university students 
learn (August, page 4) . Both Digital Equipment Corporation and IBM Cor­
poration are contributing valuable equipment and services to the project, 
which is named after the Greek goddess of wisdom. I applauded those com­
panies, along with Apple Computer Inc., for their contributions to educa­
tion . Apple has donated several million dollars worth of personal computers 
to more than 9000 public and private schools in California. 

Now it's time to applaud Radio Shack for undertaking "America's Educa­
tional Challenge," a program intended to introduce computer literacy in th 
arli st grades pas ible. The program will h lp elementary and secondary 

school teachers to teach tudents about computers by assisting teachers to 
become computer literate themselves. Three years ago-even before it for­
malized this program- Radio Shack took steps to acquaint educators with 
compu ters by allowing them free use of equipment in Radio Shack training 
centers. 

In announcing the details of America's ducational Challenge earlier this 
year, John V. Roach, president and chief executive officer of Tandy Corp., 
explained why training facilities, located at more than 400 Radio Shack Com­
puter Centers, had been opened t educators. He said educators had 
repeatedly indicated that they couldn't effectively communicate with students 
about computers until they themselves became computer literate. 

Roach also commented that Radio Shack's efforts grew out of the company's 
conviction that most Americans under the age of 40 will have to become com­
puter literate in the next decade. We agree, and we commend Tandy/Radio 
Shack for undertaking America's Educational Challenge. The program nables 
teachers to take three courses that provide 24 hours of computer training, 
including an introduction to BASIC, BASIC programming, and a workshop 
intended to give professional educators an overview of microcomputer ap­
plications in the classroom. 

In addition t a certificat authorizing free teacher training, Radio Shack 
has sent the f llowing to more than 103,000 U.S. schools: an educator's hand­
book describing how microcomputers are used in schools, a basic computer­
literacy package designed to teach elementary computer concepts with 
duplication masters, as conda.ry-level textbook that illustrate programming 
concepts, examples of what other school d i tricts are doing with computers, 
and an order form that enables teachers to sign up for additional comput r 
training. 

Radio Shack deserves r cognition for sponsoring the program. Of course, 
it can't help but stimulate sales of Radio Shack c rnputers and software when 
teachers wh have been trajned on the equipment decide to purchase their 
own computers or hav an opportunjty to influence a school's purchase. But 
the cost to Radio Shack for only the teacher-training portion of the program 
could top $10 million if only 2 percent of those being offered the class took 
them. hat's a substantial investment that carries no dear guarantee that only 
Radio Shack will benefit from the influ nee of AEC-trained teachers.• 





How to buy a computer 
. by the numbers. 

Introducing the Cromemco C-10 Per­
sonal Computer. Only $1785, including 
software, and you get more profes­
sional features and performance for the 
price than with any other personal 
computer on the market. We've got the 
numbers to prove it 

The C-10 starts with a high-resolu· 
tion 12" CRT that displays 25 lines with 
a full 80 characters on each l ine. Inside 
is a high-speed Z-80A microprocessor 
and 64K bytes of on-board memory. 
Then there's a detached, easy-to-use 
keyboard and a 5 1A " disk drive with an 
exceptionally large 390K capacity. 
That's the C-10, and you won't find 
another ready-to-use personal com­
puter that offers you more. 

But hardware can't work alone. 
That's why every C-10 includes software 
- word processing, financial spread 
sheet, investment planning and BASIC. 
Hard-working, CP/M R·based software 

at meets your everyday needs. Soft· 
w e that could cost over $1000 some· 

where else. FREE with the C-10. There's 
really nothing else to buy. 

But the C·lO's numbers tell only 
part of the story. What they don't say 
is that Cromemco is al ready known 
tor some of the most re liable 
business and scientific 
computers in the industry. 
And now for the first 
time, this technology 
is available in a 
personal computer. 

One last number. 
Ca ll 800 538-8157 x929 
for the nameofyour 
nearest Cromemco 
dealer, or to request 
literature. In California 
ca ll 800 672 -3470 x929. Or write 
Cromemco, Inc., 280 Bernardo 
Avenue, P.O. Box 7400, Mountain 
View, CA 94039. In Europe, write 
Crom em co A/S, Vesterbrogade 1 C, 
1620 Copenhagen, Denmark. 

CP/M R 1s a reg1s1ercd lrad mark ol Disilal Resea1ch, Inc 
All Cromemco products are serviced byTRIY. 

Cromemco 
Tomorrow's computers today 
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Staff·wrinen highlights of late developments in the microcomputer industry . 

WESTERN ELECTRIC IS FIRST IN U.S. 256K ORAM MARKET 
Western Electric, New York, NY, is now selling its 256K-bit dynamic random-access memory (DRAM) 
chip, which is currently being shipped. Previous ly, Western Elect ric had made components only for its 
own products . 

Several other U.S. f irms are developing 256K DRAMs for shipment in 1984. Motorola plans to ship 
samples to companies in the fourth quarter of 1983 and offer production quantities in early 198 4, w hile 
Intel, Micron Technologies, Texas Instruments, INMOS, and National Semiconductor are expected to 
begin shipping sample 256K chips during the first ha lf ot 1984. While other f irms prepare 256K- by 
1 -bit DRAMs, Mostek, Carrollton, TX, has announced that it will begin shipping samples of a 32K- by 
8 -bit DRAM this month . Mostek expects that architecture wi ll result in less expensive, less complicated 
designs but is also working on a 256K- by 1-bit DRAM . 

Despite Western Electric's experience in the design of semiconductor products, the other entrants into 
the 2 56K DRA M market don't conside r it any different from other competitors. One f irm projects the 
sales of 2 56K DRAMs at severa l bil lion units per year by 1 988 and is uncertain that any one company 
can dominate that large a market. Just as significant in the industry are the six Japanese com panies 
reported to be designing or shipping samples of 256K DRAMs: NEC, Oki, Fujitsu, Hitachi, Mitsubishi , 
and Toshiba. The Japanese have already achieved a dominant market position in 64K DRAMs. In addi­
tion, Siemens Corp . is reported to be developing a 256K DRAM in Europe. 

Oki Semiconductor says it wi ll ship 10,000 units per month in t he U.S. starting th is month. Oki ex­
pects to ship about 20 percent of all 2 56K DRAMs worldwide in 1984, or about 600,000 of 3 million 
units it predicts wi ll be so ld. 

SHORTAGES AND DELA rs OF COMPONENTS AND MEMORY PLAGUE MICROCOMPUTER COMPANIES 
A rapid increase in orders for microcomputer components and memory has led to shortages and delays 
for some products. The earliest pinch was in 64K-byte RAM chips, but high demand for other com­
ponents has also led to production delays as suppliers receive unanticipat ed orders and must eit her 
delay shipment or ship partial orders. Nationa l Semiconductor, which abandoned its 64K DRAM chip in 
early 1 983 because of production problems, planned to manufacture the Oki Electric 64K DRAM start­
ing in September and hopes to have its own ve rsion in production by mid- 1984. 

Low-power CMOS components, logic circuit chips, and even the popular ZBO microprocessor are 
becoming hard to get. In late summer, lead times for many versions of these products were 14 to 1 6 
weeks, as compared to less than two weeks in February. New orders for one Nat iona l Semiconduct or 
logic circuit won't be shipped for at least 30 weeks. 

Of several computer manufacturers contacted, most say they haven't been hurt by the pinch, though 
many agree a problem exists and that it could get worse. Most said t hey have long-term contract s w ith 
suppliers for their needs and specu lated that new companies might have more problems. 

TELELEARNING CREATES AN ELECTRONIC UNIVERSITY 
Telelearning, San Francisco, CA. has announced an Electronic University through its networking system. 
The company wil l sell a software and modem package t hat enab les owners of the IBM PC, Apple II, or 
Commodore 64 with at least one disk drive to access Telelearning's network syst em. The package will 
cost from $1 1 9 to $ 200, depending on the computer . Users can then select courses for $ 50 to $ 200 
each, access course materials, and ask questions of the instructor through the network. Access is 
through Tymenet, Telenet, and Uninet at no additional charge. 

TEXAS INSTRUMENTS AND TIMEX TRY TO BOOST SAL ES OF LOW-COST COMPUTERS 
Texas Instruments, Lubbock, TX, has extended the $ 50 rebate on its 99/4A computer unti l January 31, 
1 984, and extended its warranty to one year. Tl will also provide 99/4A buyers with a free f ive-hour 
course or a free "Teach Yourself BASIC" cassette. In addition, Tl has cut the price of a disk-drive/ 
memory system: the expansion unit, a 32K-byte RAM cartridge, and a disk drive and controller wil l be 
combined for a retail price of $ 5 50, down from $ 1 200 . 

In another effort to boost sales, Timex Computer Corp., Waterbury, CT, is giving away a Timex watch 
to buyers of a Timex/Sinclair TS 1000 and a RAM pack . Timex will also offer two f ree softw are 
packages for every two purchased. 
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MICROBYTES---------------------------------------------------
WANG ANNOUNCES A HIGH-DENSITY MEMORY MODULE 

W ang Laboratories Inc., Lowell , MA, has announced the single in-line memory module (SIMM), a high­
density memory package that fits nine 64K-bit RAM chips into a * - by 3 -inch space on a printed circuit 
board . Wang hopes to use 256K chips in the SIMM in the future and predicts that the SIMM could fit 1 
megabyte of memory in a 3- by 4 -inch area using industry-standard mounting practices . 

INTERLAN ANNOUNCES A $400-PER·DEVICE ETHERNET LINK 
lnterlan Inc., Westford, MA, has announced a terminal server to link personal computers and periphera ls 
to Ethernet for as little as $400 per device . Any computer, print"er, modem, or other device w ith an RS· 
232C (serial) interface can be attached to the NTS-10 terminal server, which links to Ethernet. An eight· 
port NTS-10 costs $3200, while a four-port version is $2500. 

MYSTERY FIRM SIGNS LARGE CONTRACTS WITH /Ml TANDON 
Tandon Corp ., Chatsworth, CA, has announced a $ 310 mil lion contract with an unnamed buyer for 
floppy-disk drives. International Memories Inc . (IM I), Cupertino, CA, also announced a contract with an 
unnamed f irm for more than $ 100 miJ lion worth of 5 Y4 -inch Winchester hard -disk dri ves . The contracts 
will probably account for half of each company's business through 1984. 

ONYX, SCHUCHARDT, AND MICRORIM UN'/E/l INTfGRATED SOFTWARE FOR UNIX, IBM 
Onyx Systems, San Jose, CA, has annou nced what it says is the first integrated softw are package for 
the Unix operating syst em. The Onyx Office includes a user interface "shell " that links word-process ing, 
spreadsheet , database-management, and calendar features. Written in C, the package w ill be ava ilable in 
mid-October . 

Schuchardt Software Systems, San Rafael , CA, has unveiled lntesoft, an integrated software package 
for the IBM Personal Computer. Based on lntebase, a $495 database-management system, the lntesoft 
series also includes a $295 spreadsheet, a $149 time planner, a $ 195 crit ical-path package, and a 
$19 5 interactive application generator for creating other software. Five add it ional packages, including a 
word processor, should be available later this year . 

Microrim, Bellevue, WA , has unveiled a new database-management package w ith "gateways" to 
other popular programs. R:Base can use files generated by Visicorp's Visicalc, Lotus's 1-2-3, Micropro's 
Wordsta r, Microsoft's Multiplan, and Ashton-Tate's dBase II as well as M icrorim's ow n database files . 
The package is available for t he IBM PC for $495 and wi ll soon be avai lable for Unix . 

NANOBYTES 
Vault Corp., Westlake Village , CA, has introduced a new software-protection system, the Prolok disk . At 
the t ime of manufacture , the disk is physically modified w ith a unique "fingerprint." Prog rams can be 
backed up to another disk but won't run without the fingerprint, which can' t be copied or 
erased .... Radio Shack, Fort W orth, TX, has introduced a 64K version of its TRS-80 Color Computer. 
The revised <System features a typewriter-quality keyboard, a white case, and Extended BASIC for 
$399 .95. Radio Shack is also offering a single-but ton mechanical mouse for the Color Computer for 
$49 .9 5 .... Sorcim Corp ., San Jose, CA, has added graphics capabilities to its Supercalc spreadsheet 
program. Supercalc 3, on one single-sided disk for a 64K IBM PC or Compaq, wi ll cost $395 . Sorclm is 
working on a CP/M version . ... Direct Inc., Santa Clara , CA, is introducing a $3995 16-bit computer 
with full mainframe terminal capabilities . The 8088-based 1600 Series includes M S-DOS, a Z80 pro­
cessor for CP/M -80 applications , and either an HP 2620-compatible or a DEC VT-1 31 -compatible ter­
minal. . .. CBS Inc . and Tandy Corp. have agreed to grant each other software conversion rights .... 
Apple Computer, Cupertino, CA, has introduced a four-pen color plotter for $995 . ... The Micropro 
User 's Group (MUG) , Larkspur, CA, has been established for users of M icropro International Corp . soft ­
ware, including Wordstar, Calcstar, and lnfostar . ... Micropro is now selling W ordstar for Concurrent 
CP/M-8 6 .. .. Visicorp, San Jose, CA, has introduced Visicalc IV, combining Visicalc w ith Multisoft 
Corp .' s $99 Stretchcalc. Adding graphics and sorting features , Visicalc IV fo r t he IBM PC costs 
$295 . ... Western Digital Corp ., Irvine, CA, reports that its Ada compiler for its $20, 000 Series 1600 
microcomputer has been approved by the U,S. Department of Defense .... North Star Computers, San 
Leandro, CA, is offeri ng a "flex ible" bund le of software with its Advantage and Horizon com puters . 
Users can choose from among 26 programs - $1100 to $2000 worth of software-of fered by North 
Star . ... Morrow Designs, San Leandro, CA, has introduced the Micro Decision MD-1 1, a $ 2745 hard­
disk ve rsion of its ZBO-based MD-1 . 
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That's right.. . the posilively perfect PERCOM DATA 5%'', floppy disk drive with a BUil T-IN 
PRINTER-PORT, loryour Atari 400/800 is now avai lable! 

Until now, Atari computer owners who wanted to hook a printer to thei r computer had only one 
choice .. spend about $220 for an interface device. THOSE DAYS ARE OVER. PERCOM DATA has 
built a parallel printer-port right into its new AT88 PD model. Now you can add a quality disk drive 

system AND have a place to plug in a printer ... WITHOUT BUYING an interface. 
The AT88 S1 PD·~ disk drive operates in both single density (88K bytes formatted) and double 

density (176K bytes formatted). 
Whal more could you want? NO INTERFACE ... a high quality PERCOM DATA disk drive ... AND a 

buift-in PRINTER-PORT ... an with a price or $599. 
Pick up a positively perfect PERGOM DATA disk drive, with Perfectly Priced 

printer-port .. . pronto I 
For the name of an authorized PE RC OM DATA Dealer near you, $599 
caH our TOLL-FREE HOTLINE 1-800-527-1222 NOW, or write 

for more information. • 

( ~m(]ClM 11ATA J 
CORPORATION 

Expanding Your Peripheral Vision 
DRIVES • NETWORKS • SOFTWARE 

11220 Pagemill Road, DaUas:Texas 75243 (214) 340-5800 
1-800-527·1222 

Atari Is a regls1ered trademark of Atari. Inc. • AT88 S1 PD Is a trademark of Parcom Oata Corpora1ion. • COPYRIGHT PERCOM DATA CORPORATION 1983. 
Prtces subject to o'1anga without notice. 
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One¥ear factor)'Warrant)T. 



The rationale behind the 
conventional 90-day warranty 
is that anything likely to g 
wrong will go wrong in the first 
3months. 

But it can take 3 months 
just to get comfortable with a 
new system. That's the honey­
moon-period, when you treat 
y ur equipment with the deli­
cacy of a safecracker. 

CompuStar am network up to255 iflfelligent 
te1minals 011d give each of them access lo 
common or restricted databases. 

Ah, but now its 5 months 
down the road, the honeymoon 
is over, your equipment has 
finally begun to justify its cost 
and that's the afternoon your 
processor's fan succumbs to 
fatigue. 

Or maybe the malfunction 
is more gradual, like a disk­
head drifting increasingly out 
of alignment. 

Or more elusive, like an in­
termittent failure due to border­
line components. 

When You Build Them 
Stronger, You Can Back 

Them Longer. 
And thafs why all Intertec 

terminals, computer networks 
and disk storage systems come 
with a full year of coverage. 
Not because you'll need it but 
to assure you that you won't. 
·re~ ' " u n.)(L<l<n'<i 1m<iv•11* of DiKilul R<-'«iln:h. 
' ,\flOmo{t Basic is u "-'!lislanl tmdamr1 of~ lianstf1 Crq-autifltL 

See-unJike other makers, 
we kn w what we're standing 
behind. 

We don t slap lntertec 
nameplates on other peoples 
part . We build virtuaJly all our 
equipment ourselves. 

And we assem le it urselves. 
And we test and re-test it 

ourselves. 

More Bytes 
For Your Buck. 

That's also why 
we can offer you flatly 
superior dollar-values. 

In single-user 
desk tops for example, 
our SuperBrain offers 
twin Z80s standard; 

64 kbytes of dynamic ram, 
standard; up to 1.5 mbytes of 
disk storage, standard; 
CP/M 2.2* and MBasic; 
standard. 

And compared to conven­
tional multi-user systems, our 
CompuStar systems can give 
you many more hours of 
productive labor every day­
because, instead of depending 
on a central proce or for data 
manipulation, each worksta­
tion in a CompuStar network 
has its own processor and its 
own 64 kbytes of ram. 

As a result, you can have 
anywhere from 2 to 255 work­
station working simultaneously 
without suffering noticeable 
declines in execution-time. 

\VhyJustExpand\Vhen 
You Can Up-Grade? 
In fact, if you as ess your 

expansion alternatives in terms 
of relative payback potential, 

Circle 238 on inquiry card. 

you re very likely to find that 
up-grading with Intertec equip­
ment fr m scratch would be 
more co t-effective than 
burdening your existing instal­
lation with add-on's. 

Dollar for doUar, the Inter­
tec system is apt to be not only 
faste1~ more powerful and more 
versatile, but more reliable and 
better upported. 

Service On Site? 
\Vithin 4 Hours? 

In addition to our one-year 
watTanty, and the carry-in 
service provided by authorized 
Intertec dealers, we also have 
600factory-trained technicians 
to provide service on-site in 120 
U.S. cities, often within 4 hours. 

To arrange for that service 
·-

... ' ~~~~:Jll 
'. ,. ..... :l.. ' 

Since ms> build our 
equipment from 
scratch. we con 
affo1rl to do it righl 
and still hold down 

~. ~ 9\9-,: 
'""' -~--' -r. ' ... - - ,_. ~. 

' 
just call our Customer Services 
Department at 803/798-9100. 
At the same time we'll be happy 
to give you the name of your 
nearest Intertec dealer. 

Or write on your letterhead 
to Intertec Data Systems Cor­
poration, 2300 Broad River 
Road Columbia, SC 29210. 

intertec 
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• 

Apple® II, Ile 
5 megabyte 
Removable 

HARD_ DISK™ 
$J,295 

HARD_DISK is 
designed for fast access 
to large data files. 
The Removable 
HARD_ DISK PAC M 

can even replace floppy 
diskettes as a very 
reliable backup media 
and eliminate the need 
to add floppy disk 
drives. 

One Year Warranty 

205-871-0987 

Digital Electronics Systems 
107 Euclid A. venue 

Mountain Brook, Ai. 352 13 

HARD- DI K. P.A.C ~ 1t.1ikmat~ u! OiJC:,tal Elttu onic 
St.rems. In<. 
AppJeo D. Jfe ii. • r.IEl~rmil'il o• Applr Compu1n. Inc. 
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Letters 

Feedback on 
IBM PC 

Word Tools 

'Word Tools for the IBM Personal 
Computer" by Richard S. Shuford (May, 
page 176) has done more to educate me on 
the subject than any other source I have 
been able to locate. I just had to write and 
let you know how much I enjoyed i t, even 
though I am not an IBM PC owner. 

In particular, I fou nd his comparison 
table valuable, and I appreciate the 
perspective imparted by comparison of 
the programs (Volkswri ter, Easywriter II, 
Wordstar, and The Fina l Word) on the 
basis of wha t they do (and don 't do) wel l. 
I'm sitting at the edge of my keyboard 
waiting to learn the name of the 
mysterious fifth program, which he used 
to edit the article. 

1 noticed a string of features and com­
mands in his comments on The Final 
Word that appear to be nearly identical to 
those in Perfect Writer. As examples, the 
embedded style commands in photo 12 on 
page 210 appear identical to those in 
Perfect Writer, and the features described 
in column 2 of the text on that page also 
bear striking resemblances. ls there a com­
mon origin for these characteristics? 

Loren Marshall 
1705 Bartlett D r. 
Anchorage, AK 99507 

The "mysterious" fiftli program was 
Sorcim Corpora/ion 's Supen.on'ter, which 
I used to write about two-thirds of the text 
in tlie review (the other third of the text 
was written using The Final Word, and I 
banged out most of the large table on my 
electric typewriter) . We plan to review 
Superwriter and several other new word­
processing programs in future issues. 

Both Mark of the Unicorn's The Final 
Word and Perfect Software 's Perfect 
Writer owe their inspiration to the 
EMACS texl-editing system developed by 
Dr. Richard Stallman at lhe Massa­
chusetts Institute of Technology . Perfect 
Writer and Mark of the Unicorn 's MINCE 
mimic EMACS more closely than does 
The Final Word . ... R.S.S. 

I was very pleased to read the section 
on "preliminary cautions" in "Word Tools 
for the IBM Personal Computer" and then 
choose word-pr c sing software based 
on those needs . I think reviewers often 

miss the crucial point that the user's own 
needs should be analyzed first. I have a 
few observations from my own experi­
ences with a variety of word-processing 
programs that some readers may find in­
teresting . 0 have never used an IBM PC, 
but my experiences with CP/ M-80 word 
processors certainly have the same impli· 
cations for PC owners.) 

About a year ago, our company, which 
specia lizes in software and turnkey sys­
tems for law firms, began installing an ex­
tensive multiprocessor CP/ M-compatible 
system in our pilot-site law firm. Word 
processing is the cornerstone of law-office 
automation, so we were eager to identify 
the best possible software for the firm. We 
looked at Benchmark, Select, and some 
o thers but finally found two derivatives of 
EMACS: Perfect Writer and The Final 
Word. Perfect Writer, after evaluation, 
seemed a better choice than The Final 
Word. One reason was that we didn' t like 
the forward / reverse orientation of The 
Final Word and preferred Perfect Writer's 
separate commands for backward and 
forwa rd opera tions . In addition , I use 
Perfect Writer to compose my PL/I source 
code and find it excellent for this purpose. 
However, our a ttempt at implementing it 
for the law firm was an utter disaster. 

A question that word-processing users 
should ask themselves is: "Am I primarily 
a text creator/manipulator, or am I a text 
printer?" I would say that programmers, 
lawyers, and other professionals are large­
ly text manipula tors in that they either do 
not ha_ve a need for perfectly format ted 
print or they have support staff do their 
prin ting for them. Secretaries and other 
clerical workers are certainly interested in 
text-creation features, but to them the 
bottom line is getting that letter, brief, or 
report to their bosses or in the mail in the 
proper format at the proper time. 

After a few months of using Perfect 
Writer, this distinction became obvious to 
us. The embedded formatting-commands 
approach of Perfect Writer was impos i ­
ble for a busy law firm in which countless 
printed documents are produced each 
day. We found that just one simple for· 
matting-command mistake would ruin the 
format of an entire document, and even a 
simple two-page letter required enough of 
these embedded commands to make at 
least one mistake likely. lt frequently re· 
quired seven or eight attempts before a 
document printed correctly. Although we 
clung to Perfect Writer for a long time. we 



With all the clamor about personal computers, 
a fundamental fact is often overlooked: 
some simply work better than others. 

Consider the COMPAQ Portable. 

A computer will make you 
more productive. A 

computer will make you 
more efficient. You hear 
it everywhere. But you 
don't hear much about 
which omputer actually 
works best. 

The COMPAQ Portable 
fiu tmder a standard airline 

seac for business crips. 

Works in m ore 
places 

Wirh che COMPAQTM 
Porrnble, you can be as pro­
ductive in your hotel room 
or your lake house as in your 
own office. lt' a reliable companion 
on a business rip. Its a powerful sales 
aid in your customers office. 

You can move it from office co of­
fice to share its resources. You can 
move it int the conference room to 
answer questions. 

Whars more productive than a 
computer? A computer that works for 
you in more places. 

Works with the greatest 
number of program s 

The most important consideration 
when choosing a computer is "what 
programs will it run?" 

The COMPAQ Portable runs more 
programs chan any ocher portable. In 
face, it ru ns more than most non­
portables because it runs all rhe pop­
ular programs written for the IBM® 
Personal Computer without any mod­
ification. There are hundreds of 
chem. T hey are available at computer 
stores all over che country. 

Imagine the power of a portable 
word processor. There arc dozens of 
word processing program available 
for the COMPAQ Portable. 

Planning, problem-solving, and 
"what-ifs" are a cinch with a variety 
of popula r electronic spreadsheet 
programs. The COMPAQ Portable 

runs them all. 
There are accounting 
programs for any· 
thing from comput­

erizing your family 
budget to fu ll-scale 
professional man­
agement of payables, 
receivables, inventory, 
and payrol l. 

There are programs 
for making charts and 
programs for com­
municating with other 
computers. 

So you get portability 
and you don't give up 

problem-solving power. 
The combination adds 

up to the most useful personal 
compurer on the market today. 

Add-on options make it work 
the way you work 

Inside the COMPAQ Portable are 
three open sloes. M st ponables 
don' have any. Elec roni devices 
called expansion boards fit chose sloes 
and give che COMPAQ Portable new 
powers. As with programs, expansion 
boards designed for rhe IBM will 
work. With chem , you can make your 
personal computer more personal. 

Wam to check a stock price? One 
expansion board enables 
he COMPAQ Portable 

to handle those com mu ni· 
cations over ordinary 
phone lines. 

\Vanr ro use your com­
pany's central computer 
fi les wh ile you're on a 
tr ip? There are board 
that allow che COMPAQ 
Portable to communicate 
with a variety of large 
compurers. 

Ocher boards lcr you ho k 
up controllers for c mputer 
games, increase memory 
capacity, or connecr several 
personal compute rs in a 
network. 

T he added usefulness is free 
The COMPAQ Portable doesn't cost 
any more than an ordinary desktop 
computer. In face , it costs hundreds less 
than a comparably equipped IBM or 
Apple® III. The COMPAQ Portable 
comes standard with one disk drive 

buy a more 

and 128K bytes of 
memory, both of 
which are usually 
extra-cost options. 

The bottom line 
is this-you 

just can't 

AU the populaT 
programs written 

for che IBM PC run 
as is on che COMPAQ 

Porwble. 

practical, useful, productive computer. 
Compare the COMPAQ Portable. 

For the location of the Authorized 
Deaier nearest you, call 1-800· 
231-9966. 

C1 J98J COt.1"r.AQCn.pu1n Cl)rpt:inlkirl• 
• t.PAQnlaa 1ndcmark dCOM.PAQ Cumpu11cr Corpur.JCion. 

tB.\.1• u • ~e«d lr.drtnark dlr"1•11:tN1li~ Flud~ M.achll\C:li 
C...-.•m 
Apptc:a U ;m 1~cftd 1~m1rli: &.I Apple Conpucu C0rpur..Ooo. 

CDlllPAQ™ 
T he most computer you can carry 
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Letters--------------------------------------------------------------~ 
eventually relented and installed Word.­
star. 'Whal you see is what you get" ha.s 
proven to be the answer. 

J strongly believe that the most impor­
tant factor in choosing word-processing 
software is deciding whether text creation 
or text printing is most important, If the 
user is a text printer, then by all means go 
with an "on-screen-fonn.atting" type sys­
tem and avoid the "embedde.d-commands" 
systems like The Pinal Word and Perfect 
Writer. Once you have made this distinc­
tion, then you can leisureJy compare 
sophisticated features among "on-screen" 
systems. 

Paul W. Stackhouse 
Robert Glass & Company 
l Uberty Sq. 
Boston, MA 02109 

Ooubfe-Sp•dng wllh Wordstar 

I learned a great deal from Richard S. 
Shuford's lengthy review of word­
processing programs for the IBM Personal 
Computer. As an admirer and a heavy 
user of Wordstar, l am often amused 
when I observe that some of the important 
special features of the program are 
unknown eve.n by the experts. f learn 
something new about the program almost 
every month , 

This is a prelude to pointing out an er­
ror in your article. You complained that 
to print out single- and doubl~spaced ver­
sions of the same manuscript you have to 
reformat all the paragraphs before the sec­
ond printing. Not true. The dot command 
controls line spacing. lf it is lhe lasl dot 
command used at the beginning of the 
manuscript, it will not only print any de­
sired line heigM (in n/48ths of an inch), 
but it will also display page breaks on the 
screen where they will occur during print­
ing. So you can choose any line height 
you want, edit on the screen single­
spaced, and see the page breaks where 
they will occur when the manuscript i 
typed to your specifications. If you want 
to print two copies of the manuscript with 
different line spacings, you need only 
change the single dot command at the be­
ginning of the text and resave. The pro­
gram will take care of all the rest. 

David Gutman 
5448 East View Park 
Chicago, TL 60615 

The method of refonnatting for line 
spacing (for double- or single-spaced !ext) 

by tfie Ccntrol-Q, Co11trol-Q, Co11trol-B 
sequence is 11ot completely satisfactory 
becllllSe e.rtra Reluru cl1nracfers nusl be 
inserted or removed between the para­
graphs for con.sislenl spacing. R.efor­
ma.tti11g the line $pacing by the .lH dot 
command works •f you liave one of the 
da.isy-wheel printers supported by M icro­
pro, but Wordstar does not seem to sup­
port t11e feature for some Less-common 
daisy-wheel units and most dot-matrix 
printers . .. . R.S.S. 

I enjoyed the review of four word-pro­
cessing programs. There is a way, how­
ever, to change the line spacing jn Word.­
star other than reforming each paragraph, 
which I found ou t by writing to Micropro 
International. I received this answer: at 
the beginning of the document, insert 
these two dot commands that will be in­
terpreted by the Mailmerge routine: 

.PFON 

.LS 1 (or 2) 

The first line tum on print-time for­
matting; the second line sets the single- or 
double-spacing. 

Unice J. McLaren 
203 Briarwood Dr. 
Tt!rre Haute, IN 47803 

Acquiring Mailmerge does indeed give 
you morn fom1attmg capability, but the 
scope of the reu1'ew was limit.ed to only 
the four busic software product.s. In addi­
Hon to Micropro 's Mailmerge a11d Spell­
star, tt1a11y software products from out­
side 11endors are on tl1e market to add 
capability to Wordstaf . ... R.S.S. 

I may be able to help Mr. Shuford with 
one of his Word.star difficulties: single­
spacing drafts and double-spacing submis­
sions. 

Instead of running Wordsiar on an IBM 
PC with an lBM or Epson printer, I'm 
using a new Morrow Micro Decision with 
a Star Micronics Gemini-10 printer and 
running the 8-bil CPIM Wordstar, 1 un­
derstand, howl!ver, Lhat the Gemini-10 
uses the same control codes and has es­
sentially the same capabilities as the IBM 
or Epson (except for the Gemini-l O's pro­
portional font) , so this might work. 

Whe.n I'm using normal type (10 charac­
ters per inch, 65 characters to a line), I 
a lways insert 

.bp on 

.po 0 

at the beginning of the text (and see the 
question mark come up on the first line). 
Then, before printing, I run a simple 
Microsoft BASIC program thaf contains a 
printer menu . For this form, it effectively 
does 

''LPRINT CHR$(27); "M''; CHR$(10}; 
CHR$(27); ·'Q ''; CHR$(75);" 

- telling the printer that the left 
margin is 10 and the right limit is 75. That 
way, the printer runs full speed and does 
the work . (ll makes a big difference in 
throughput: I'm getting better than SO cps 
(characters per second) start-to-finish 
speed on articles using Word.star. includ­
ing waits, form.feeds, and all .) 

For the double-spaced submission, you 
add "CHR$(27); "A"; CHR$(24)" to }'Qtlr 
lPRINT, and you add these IJnes at the 
beginning o( your Wordstar document: 

.pl 33 

.mtl 

.hm I 

.fm 1 

.mb 4 

These define a shorter Wordsbu page with 
narrowec margins, modified slightly to 
deal with the linefeed you get compli­
ments of the LPRINT statement. That is 
five lines of typing (of course, you can 
have it as a text file on the Wordstar disk 
and copy it in to the documen l), but ifs 
better than reformatting. I'm inclined to 
make a single inspection pass through the 
document before prinUng to check page 
breaks. Note that one other thing had to 
be done, because the original-version 
Gemini buffer is either loading or print­
ing, never both: change the transmission 
speed to 9600 bits per second. l've gol the 
serial board-necessary for the Morrow­
and it works like a champ at 9600 bps. 

Walt Crawford 
The Research Libraries Group 
Stanford, CA 94305 

1 don 't liave a Star Mi.cronies Gemini-10 
printer handy, 50 1 tried this witl1 my Ep-
5011 MX-BD with Grtiftrctt-Plus. Aside 
from the Epson's lack of a printer com­
mand to set the left margin, the double­
spacing worked, and tlte method does 
print somewhat faster t lian Wo rdstar 
unaided. (focidentally , the later "X" ver-



QUADCOLOR™BY QUADRAM™ 
The first and only color graphics adapter board 

your IBM PC or XT will ever need. 
• Most advanced color graphics 

board you can buy. 
• 136 different colors, and 

expandable memory. 
• No additional board or modification 

needed to run existing software­
completely PC-compatible. 

• Serves your graphics needs today ... 
ready to meet your expanded 
needs tomorrow. 

Start with Quadcolor I 
Quadcolor I adapts to any color 
monitor and starts you off with 
32K of memory. That means that in 
text mode you get 16 active video 
pages w ith a 40 column format or 
8 pages with 80 column. Twice 
as many as IBMs Color Graphics 
Adapter offers. 
When you switch to the graphics 
mode. Quadcolor l's 32K memory 
lets you create two complete pages. 
You can even modify one page while 
the other is being displayed. for 
special effects like animation. 
Choose 2 true colors for high­
resolution displays on RGB 
monitors. With QuadcoJor. theres 
no reason to limit yourself to 
black-and-white. 

Quadcolor I also offers support for 
a light pen and an RF modulator 
connector for use with a home 
television set. 

Grow with Quadcolor II 
As your needs change. plug 
Quadcolor II into Quadcolor 1 and get 
a total of 96K of memory combined 
with higher resolution bit-mapped 
graphics. Quadcolor II also includes 
BASICQ. a software package that 

DJsplay shown on screen produced with Quadcoior II. 

IBM is a registered trademark of International Busines.s Machines Corporation. 

enhances the IBMs own BASIC 
capabilities. 
Display graphics like a bar chart. 
and text like graph labels. together 
on the same screen. Now that's 
Quadcolor teamwork. 
When you're in the mood for fun 
and games, Quadcolor II has a game 
port available for your use. 

The choice is clear 
Quadcolor is the only graphics 
board that can offer you all these 
features and the solid tradition 
of Quadram Quality. Nobody even 
comes close. So be sure you choose 
tomorrow's color graphics board 
today-Quadcolor by Quadram. 
WH:h Quadcolor. looking good never 
looked so good. 

4355 ln1erna1lonal BlvdJ Norcross. Ga. 30093 
(~04) 923·6666/TWX 810-766-4915 {OUADAAM NCRS) 
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Letters---------------------------------------------------------------------
sions of the Gemini printers are supposed 
to have remedied the bottleneck of the 
single-minded character .buffer.) . . . 
R.S.S. 

Searching for the 
Unsearchable 

There was one error in Mr. Shuford's 
comments that might be significant to 
people deciding whether to buy Wordstar. 
He says it "is not possible to use the search 
functions to locate embedded print­
attribute characters. If you want to 
change all of your underlined text to bold­
face, you have to search for it the hard 
way- by eye." 

This is true for only three of Wordstar's 
approximately 20 print-attribute com­
mands: the ones for alternate character 
width, nonbreak space characters, and 
underlining. (Their codes, Control-A, -0. 
and -S. are used in the search functions as 
wi1dcard codes to allow searching for am­
biguous characters.) Even so, there are 
ways around this problem. 

People using Wordstar with a modern 
dot-matrix printer will not often have a 
problem with Control-S because they'd 

• .300/ 1200 Baud 

probably rather use an italic font instead 
of underlining . I have set up Control-R 
and Control-Q to turn italics on and off. 

By the way, it is possible to enter Con­
trol-A, -0. and -S in a replace string, so a 
second way to handle the problem is to 
write the document with another charac­
ter string substitu ting for the unsearchable 
one until the time comes to print, then 
replace it. This is especially appropriate 
when printing a draft on a dot-matrix 
printer and the final copy on a daisy­
wheel unit. 

A third approach is to surround the un­
searchable characters with searchable 
characters that do nothing. l use Control­
D, Control-X, and Control-Yin this way: 

IDIStD 
IX10IX 
1YtA1Y 

These guardian characters are ordinarily 
used as toggles and cancel out after two 
occurrences. In the search string. I enter: 

101510 
IXtSIX 
1Y1SIY 

• Auto Dial, Telpac™ software available 
• Full or Half Duplex 
• Audio Phone Line Monitor 
• TWo-Year Limited Warranty 
Password™ is the new USR™ friendly mo· 
dem, designed for use wit h any small 
computer on the market today. We have 
compressed In to Its miniature (shown ac­
tual size) case every operating feature for 
unattended high speed telecomputing. With 
auto dial /answer and auto mode/speed se­
lect there Is little to do but turn it on. So com­
pact it mounts on the computer with 
Velcro~ ; when you carry your computer you 
can pocket your Password. So bril l iantly 
conceived it achieves all this with just 12 
tiny Integrated circuits (a presage of long 
trouble-free service). If your dealer doesn' t 
know the Password yet. write or call for com­
plete specifications. 
•Suggested II t for Password complete wllh power. phone, 
RS2.J2 Interface cables. TelpacTM oft war opllonal extra. 
$79. 

Password , Td pac.. U5R logo and the U.S. Ro bo tic:; co<pornte name 
arc all t rademark~ of U.S. Roboti cs Inc. 

TM U.S. ROBOTICS INC.'M 
1123 WEST WASHINGTON 
CHICAGO. ILLINOIS 60607 
(312) 733-0497 
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(Here, Control-S has its special wildcard 
meaning: search for a nonalphabetic or 
nonnumeric character. ) If you've used a 
double-strike, strikeout, or ribbon-color· 
change as the printing-attribute character, 
you'll find it, too. (This shouJd not cause 
trouble unless you are replacing globally. ) 

Admittedly, these added key codes are 
tedious unless you set up a keyboard 
macroinstruction using a program like 
Smartkey (from !Cl Computers. POB 
255, Aurora, CO 97002) under CP/ M-80 
or Prokey (from Rosesoft, POB 5850, 
Seattle, WA 98105) under PC-DOS . 

The remainder of the 20-odd printing 
codes can be searched for in the usual 
manner, but enter them into the search 
string as they appear 0 11 the screen , not as 
you would while typing them into the 
document. Some control codes are used 
for cursor movement in the search func­
tions; Control-? must be entered before 
them- this somewhat obscure require­
ment is a frequent source of confusion. 

One important reason to search for the 
Control-A and Control-S codes is to make 
sure that their attributes are eventually 
turned off, so your printout doesn 't go on 
with page after page of underlining or 
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character spacing. Ifs a good idea to do 
this with all print fu nctions that modify 
more than a single character. 

John S. Allen 
40 Rugg Rd. 
AUston, MA 02134 

Mr. Allen has rightly pointed out that 
most of tf1e attribute cl1aracters can be 
searched; I'm sorry tl1at f did not ex­
haustively test for searching all the 
pn"nting-attribute cl1aracters. (A minor 
quibble: in addition to Control-5, -0, and 

GANGPR0·8'" 
MULTIPROGRAMMER .................. $1295.00 
GANGPROa• allow. use1 lo pmgram up lo 8 EE! 
EPllOMS 5lmultoneously USlr>g lh lolesl slole ol lhe on 

e:,c:.;~";;:1%~fe'.Ji~~~m ~~ :~ ~Kd ~~~';';'~"'n~ 
pelSOnolily modules ro buy. 8 d1gfl alphanumeric 
display p rompls user with rne=ges Thl5 unU Is ex­
lrnmoly easy lo opcralo and Is k:lcolly sulled lor a pio 
ductlon en wonment 

QUV-T8'" sertes UV EPROM ERASERS 
QUV-T8/2T ($97.50) IS on mdustnal quohly e raser 
desagned t.n a s1eeJ enclosure wi1h a 5"' wfde hay UV m · 
dk:alor !eru. anbSlalic pad.60mmute rugg.oo 1unei and 

mf6trJ>l~~~~~/g' o?~~ ~~~dl5 ~~V IS 24 
~UV·T8 I Z ($124.95) S.m1la1 lo auvra1zr cw1111 «"J"' 
1as1er £1ase Tt1Tie) 

QDV·T8/2N ($64.95) Same a• lhe QUV·TlllZT vel51on 
without lhe llrnar and solely inla1lock swllcl\ 

~~-r:..'~ ~-9t~~o~~~~1 11~ ~l~~~od lwo 

· MCS-4a JS o •e<Jisl 1ed Lro emo1k ot Intel Co 

A, Contro/-N cannot be used in a search 
stn·ng. ) However, it seems desirable to 
hITTJe program features work identically 
for all possible cases. When a feature 
works in one case and not another, the 
user will probably be confused and will 
certainly be burdened with keeping track 
of what works and what doesn 't. He or 
she will probably disregard the feature. 
Likewise, for most users, if a feature is 
poorly documented it might as well not 
exist. 

Several otl1er readers who wrote to in­
form me about how Wordstar works on 

PROMPR0·7'" 
SERIAL RS-232 STAND-ALONE ....... $489.00 
MCS-48' FAMll.Y PROGRAMMING wml PROMPll0·71 
PROMPR0.7" Is an tn!oU~onl soll·conla1ned unit. Ideally 
sul!ed 101 onginnoorlng daveloprnenL or 101 lleld se1· 
vice & pioductlon ll can p1ogmm and venty a wide 
variety ol SK lo l211 K EPROMS This unil ha• a 32K (4K 
BYTtS). lnlornaJ RAM llulle1 lhol could be acce5Sed by 
lhe user th1ough a compuler or lcrm1nal nus uni• can 
al5o p1ograrn the mielo chlps •uch as the M78. 6749. 675L 
B'ML 8742 6755 Th p11co 1ncludos all modlllos up lo J2K 
EPOOMS&The 6748&874QH MJ<:IOS Uplood/downlood 15 
done by &Uher Motorola 01 Inlel Hex to1roo1 

PROMPR0·6'" 
SERIALRS-232STAND-·ALONE ...... $669.00 
)j},~ "J);'~~l)~ Yf~~~~t!>fi~oi;;~~: 'fo ";'~';h ~ 
El'ROM> Thi$ RAM bulle1 can be ooc- Uhet 

~~ ~1~::i~~~~r ~~~~ f1:f'o1~wg~~g,~ 
display p1ompls user w11h lh syslem message$ A 
keYPOd optton Is ova1loble for sla n<;lo lone ed 11tng An 
1.mpresslve ronge ot devices a1e p1ogrammed (as saon­
dmd lealwe} 

?/r.e, RVjld e~ '°"' 'If owz-e~ d ~ Rup,t P'lk-A!,/ 

l1lol6I1IcPI1J 
AVAILAflLE SOITWAR!: ORJVl:RS 

L lllM PC 2. AWL.E: II 3 MOS iSIS 4 CPM 
s nxrrioN1cs 8002 6 ATARJ 1 ms ao COi.Ci? a ru:x 

LOCICALDEVICES - INC. 
132l·E NW 651h PUICE FORT l.AUDERDAI.£ n.o81DA 33309 

Ol.511l~~~~ ~4f9t~~ ~,~~~~~l~60NS 
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8-bit CPI M-80 systems were not aware of 
the differences in support and documenta­
tion in tl1e 16-bit IBM PC version. Until 
the recent release of PC-DOS Wordstar 
v ersion 3.3, many customization features 
enjoyed by 8-bit users were simply not 
available to IBM PC users. But aside from 
slightly better installation options and 
faster writing of screen displays, version 
3 .3 is not very different from the Word· 
star 1 tested . . .. R.5.5. 

TRS-80 Model 16 
Problems 

We recently purcha.sed a Radio Shack 
Model 16 microcomputer and upgraded a 
Model II to a 16. We were faced with the 
prospect of no software for the Model 16 
for over six months. The software prom­
ised by Radio Shack has finally arrived 
and is a version of Xenix. A Microsoft 
BASIC (TRS-Xenix BASIC) interpreter is 
also available. 

We were especially interested in obtain­
ing what we expec ted would be a superior 
performing BASIC interpreter. The 68000 
processor would appear to offer a signifi­
cant performance advantage over the 
280. We have run some simple bench­
marks (benchmarks No. l and No. 2) to 
test the speed of the new 68000-based in ­
terpreter. Frankly, we're shocked t 

Enclosed is a copy of the two bench­
marks and timed results for various com­
puters. Because of the poor performance 
of the TRS-Xenix system, we were con· 
cemed about the effective clock speed of 

' th 68000 in the Model 16. We ran 
another benchmark and found the dock 
speed of the 68000 to be about 6 MHz. as 
advertised by Radio Shack. Clearly 
something is seriously wrong with the 
TRS-Xeni.x BASIC and perhaps even with 
Xenix as it is implemented on the Model 
16. We need a faster BASIC interpreter 
and are hoping some software supplier 
will help us recover the investment we 
have made in Radjo Shack equipment. 

We are not confident, though, that the 
Model 16 can be improved significantly. 
We have run two benchmarks on the 
Model 16. one using TRSDOS-16 with an 
assembly-language program, and Micro­
soft BASIC in the Z80 mode. The bench-

1 mark echoes the character "l " to the 
1 screen 10,000 times. The assembly-lan­

guage version uses TRSDOS-16 system 
calls. Shockingly, the BASIC version runs 

1 twice as fast. ln our opinion, the speed of 
the Model 16 is totally unacceptable. We 



Plug compatible with standard 51/," drives, 
but occupying just one-half the space, 
these Amdisk-V minifloppy disk drives ore 
engineered for solid performance and relia­
bility ... and they're available now! 

Drives are available with black faceplate. 

Just circle the reader seNice number 
for complete specifications and quantity 
pricing. 

2201 Lively Blvd, • Elk Grove VIUoge. IL 60007 Aa .a.~111 
(312) 364-1180 TLX 25-4786 ~UVIL.ll::I\.. 

REGIONAL OFFICES: Calif. (714) 662-39d9 " Texas (817) 498-2334 

Amdek ... your guide to innovative computing! Circle 32 on inquiry card . 





We added another head 
so you won't have to buy another disk. 

That's the beauty of a double sided head. A 
floppy disk which allows you to read and write on 
both sides. For more storage. for more information , 

for keeping larger records, 
and for improved perfor­
mance of your system. 
That 's what our new Elite 
Two and Elite Three offers. 
It's the first double headed 
Apple® compatible disk 
drive in the industry. And of 
course, the technology is 

Aana'sdoublesidcdheadsgivoApple from Rana. We're the co.m­il sup.irror disk performance power 
than secornj generaHon per5onal com· 
puterssuchastBM's. pany who gave you 163K 
bytes of storage with our Elite One, a 14% increase 
over Apple's. And now with our high tech double 
sided heads, our Elite Two and Three offers you two 
to four times more storage than Apple's. That's 
really taking a byte out of the competition. 

We put our heads together 
to give you a superior disk drive. 

We designed the Eli te Three to give you near 
hard disk capacity, with all the advantages of a 
minifloppy system. The double sided head oper­
ates on 80 tracks per side, giving you a capacity of 
652K bytes. It would take 41/2 Apples to give you 
that. And cost you three times our Elite Three's 
reasonable $849 pricetag. 

It takes ~ v, At>ples to equal the capac•tY 
of our supenor EIHa Threft ii -~--·~ 111111-

~·~ = 1- 11• 1 
The Elite Two offers an impressive 326K bytes 

and 40 tracks on each side. This drive is making a 
real hit with users who need extra storage, but 

They've come to expect it from us. Because Rana 
has always been a leader. We were the first 
with a write protect feature, increased capacity, 

'lbur word processor s1o res 5 times as many pages ol toxt on an Eli te Three 
dislwt1o as lho cos1 inelloclrve Apple, 

and accurate head positioning. A first with attrac­
tive styling , faster access time, and the conve­
nience of storing a lot more pages on far fewer 
diskettes. We were first to bring high technology to 
a higher level of quality. 

So ask for an Elite One, Two, or Three. 
Because when it comes to disk drives, nobody 
uses their head like Rana. 

NOW AVAILABLE FOR TH E APPLE Il l. , . 
THE ELITE TWO .THREE A ND ELITE THREE .THREE 

RanaSystems 

don't require top-of-the-line capacity. Costwise, it 
takes 2Y2 Apple drives to equal the performance of 
our Elite Two. And twice as many diskettes. Leave it _ 
to Rana to produce the most cost efficient disk 
drive in the world . 

We've always had the guts to be a leader. 
Our double sided head may be an industry 

fl·rst for Apple computers, but nobody was surpr"1sed. ~300 Superior St., Chatsworth, CA 9131 1 ~2 13) 700-5"&4, F"' dN ler lolormallo n c• ll loll free: H IO<M21·2207. In Calllomh1 only call: 1-8()().2fl2·12l1 . So~rce Number. TCT-654 

Apple iS a re9151ered trademark or Apple Computer. tnc. Ava1labje at all pa111crpatm9 Cornputertand stores and other line compu/ordoaJtNs~ 
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Guaranteed 
when properly 

used to 
Read, Write 

E.rror-Free as long 
as you 

own them. 

Letters--------
would welcome any response Radio 
Shack might be wiJJing to offer on the per­
formance of its Model 16. 

Sam Harp 
Marvin Stone 
Oklahoma State University 
Department of Ag,riculturaJ Engineering 
Agricultural Hall, Room 227 
Stillwater, OK 74078 

Thank you for the opportunity to re­
spond to the letter by Sam Harp and Mar­
vin Stone of the Department of Agri­
cultural Engineering at Oklahoma State 
University. 

W e have studied tl:e benchmark tests as 
submitted by OSU. and we do not 
substantially disagree with the timings of 
1l1e tests for tl1e TRS-80. The tests appear 
to make a Model II running a BASIC pro­
gram under TRSDOS a faster machine 
than a Model 16 running TRSDOS-16 ora 
Model 16 running TRS-Xenix . 

As with all benchmark tests, it is appro­
priate to say that the particular program 
used has much to do with the timed results. 
Benchmark #1 is a straightforward BASIC 
program that evaluates the sine of an ex­
pression containing one numeric variable 
raised to the power of a second variable 
and repeats this 1000 times. ln Model II 
BASIC. both th e exponentiation and the 
SIN function are evaluated with single 
precision only, there being no other pos­
sibility. In MBASIC for TRS-Xeni.x , the 
same functions are evaluated with double 
precision only, there being no possibility 
of performing any math routine at any 
other precision. So we have the situation 
where identical syntax typed into the two 
BAS/Cs will give comparisons of speed 
for that program , but the two programs 
are radically different internally. 

Radio Shack was pleased to be able to 
offer the Decimal Math Pack as an in­
tegral part of TRS-Xenix MBASIC. This 
removes the "rounding errors" that are an 
inevitable part of Model 11 BASIC; of 
course, tlr is newfound "accuracy" lias 
been at the expense of the speed of some 
functions , particularly trigonometric 
functions srich as SIN. The BCD (binary­
coded decimal) matf1 routines are one of 
the many ways in which we believe we 
have been able to provide a superior per­
forming BASIC. But this does not mean 
that all math is slower because it is in dou­
ble precision; in fact , a minor variation of 
the OSU benchmark (using any of tlie 
four standard arithmetic operators instead 
of exponentiation and the SIN function) 

.,__ Circle 417 on inquiry card. 



Teleteks 
New Combo 
Could Make 
You A Hero! 

Th SBC-II ou ld be just the 
right ingred ient for your late t 
concoct ion. The newest member 
of Teletek' fam ily of multi-user, 
mu lti-processing S-100 product, 
the BC- II es entia lly combines, 
or " ndwiches" two Telelek 
SBC- I' into one board. The SBC-
11 provid s the capabili ty to sup­
port two u ers from one standard 
size IEEE-696/S-100 sl ve board . 

The BC-11 maintains full 
performance for each user with 
an independent CPU (Z80A or 
Z80B), 64K RAM, Seria l 110, and 
FIFO communications port to 
the y t m ma ter. The system 
integrator benefits by gett ing 
comp l te support for two u ers 
for th pri e of one board. 

TurboDOS and MDZ 
operat ing systems will support 
combination of SBC-I' and 
SBC-I l's offering syst m design 
effic iency and flexibili ty never 
befor po sibl . 

If you're hungry for va lue 
and ffic iency, order an SBC-II 
from Teletek. You'll love every 
byte. 

TELETEK 
4600 Pell Drive 
Sa ram nto, CA 95838 
(91 ) 920-4600 
1i lex 4991834 TELETEK 
D al r inqu irie invited . 

Tel tek 1983 
Circle 464 on inquiry card. 
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w11/ run faster on Xenix than on the Model 
ii. 

Program mixes containing a substantial 
proportion of trigonometry will run 
slower than a program containing little or 
no trigonometry in either BASIC, and this 
time differential will be greater on 
MBASIC than on Model II BASIC. OSU's 
Solar Energy Benchmark program con­
tains a substantial proportion of trigono­
metric functions . 

Philip 5. Hu.rrell 
Radfo Shade Computer Customer Service 
400 Atrium-One Tandy Center 
Fort Worth , TX 76102 

Prog ram 

230 .. •. MODEL 16 (TRS-XENIX) .... . 132.0 
240 A .. 3.14159 
2so a .. 317 
260 FOR I= l to IOOO 
270 Z"' S!N(A- B) 
280 NEXT I 

Table 1: 

BENCHMARK #1 
EXECUTION TIME . . ... SECONDS 

IBM PC(MS·DOS) . . •..... 29.0 
OSBORNE (CP/M). . . . . . . . . . . 43.0 
MODEU I (TRSDOS) .. . . 43.0 
APPLE II . . . . . . . . . . ........... 75.0 

Table 2: 

BENCHMARK #2 
EXECUTION TIME ..... SECONDS 
IBM PC (PC-DOS) .... . . . . .. . . 358 
OSBORNE (CP/M) ... . ... 379 
MODEL II (TRSDOS) .......... .429 
MODEL 16 (TRS·XENIX) ONE USER .. 677 
MODEL 16 (TRS·XEN IX) TWO 

USERS 1316 

Editor's note: the program for Benchmark 
2 is crn average BASIC program of 130 lines; 
due to lack of space, it is 110 1 included 
liere .... G.W. 

Commodore 64 
Comments 

I must comment on. several points 
raised in your review of the Commodore 
64 (July, page 232) . 

First, I don't know what the obsession is 
with repeating keys. lf you want all keys 
to repeat, then a POKE 650, 128 will do 
the lrick. A POKE 650, 0 will cause only 
the normal keys to repeat. 

Second, it is true that you can enter 
most keywords with two keys (usually the 
first letter and the shifted second letter) . 
However, only the screen editor shows 
this coded form- any listed program 
prints the full word . When working wffh 
the screen editor, switching to the upper/ 
lower character set (press the Commodore 
and shift keys at the same time) will figure 
the code in a more readable form. For ex­
ample, POKE 650, 0 would appear as "pO 
650, 0". I use this feature quite often for 
the PRINT# keyword ("pR"). This saves 
typing the word PRINT and the shifted 3 
for the H character. 

Third , the disk is awkward in some 
areas, but I feel your selection of the direc­
tory display was a poor choice. After run­
ning the WEDGE program, the directory 
can be displayed by typing "@$" . Note 
that it is displayed-not loaded- with this 
command. Is this any more awkward than 
booting the di.sk and typing "CATALOG" 
on an Apple7 You also state that because 
of the side sectors, a relative file fills the 
entire disk . This is not true- you should 
say that a relative file can fill the entire 
disk. Many small relative files can be put 
on one disk . 

You should have been more critical 

Tlte Most Promising Duet 
For An Orcltestra. 

Our duet Is perfect for a slngle user system. 
Ille •••e duet performs even •etter le a multi-user orclle•tr& 

MCM*B01 
S· 100 Single Board 
Computer • Single 
or multl processor 
capability • Pro· 
grammable master 
or slave selectlon 

Redundant pro· I ijl lll~ ce11or manlpulatlon 
4MHz ZIOA or 

6MHz Z80B CPU • ~~=:=:-... ~;;~::; 64K RAM and 2K EPROM with monltor 
• 2 serial, 2 parallel, 4 timer 
ports • Bl·dlrectlonal Inter· 
processor channel • Dual 
mode serial ports interface 
Multi-layer PCB construction. 

495. Circle 240 on inquiry cafd. 

DCM* 80: S· 100 Disk Controller 
Module • 8" and/or 51

/, " floppy disk 
controller • SASI (ANSI, SCSI) hard disk 

host adapter • Single and double den1ffr, 
single and double aide • Software 

Implementation on CP/ M' 
2.2 and TurboDOS! 

' TM of Digital ._,.h, Inc. 

'TM ol Softwarw - · Inc. 

$345. 

• 
- ---- --- -- ---~ ~ 

JC SYSTEMS 
489 Valley Way 
Miipitas, CA 95035 
408·94S.0318 
TWX#910·381 ·7041 



UDS gives 212 users 
three ways to gol 

212A-Today's most popular modem. 
UDS offers a fully Bell-compatible unit 
with complete local and remote test 
capability. Select 0-300 or 1200 bps 
for full-duplex asynchronous commu­
nication. The UOS 212A Is FCC certified 
for direct connection to thedial·up tele­
phone network, and available in multi· 
channel, rack-mounted configuration. 

SINGLE UNIT PRICE .. . .. .. . .. • .. $595 

212 LP - Compatible with 212As at 
the 1200bps, full-duplex asynchro­
nous communication rate. No power 
supply or AC connection required; the 
212 LP derives its operating power 
directly from the telephone line. Ideal 
for appllcaUans requiring 212A capa· 
bility at 1200 bps only. The 212 LP is 
direct-connect cert·ified. 

SINGLE UNIT PRICE ...•.....•... $445 

212A/O - Identical to the 212A, with 
automatic dialing capability added! 
The unit stores and dials up to five 
30-digit numbers. CRT menu prompt­
ing, single-stroke commands and 
automatic test capabilities are pro­
vided. The 212A/D is direct-connect 
certified. 

SINGLE UNIT PRICE . . ..... .. .. . . $645 

lWJ Universal Data Systems ® MOTOROL A INC. 
til'omlalbl S)lsrems Grot.p 

5000 Bradford Drive, Huntsville, AL 35805. Telephone 205/837-8100; TWX 810-726-2100 
DISTRICT OFFICES: 
Old Bridge, NJ , 201/251·9090. Blue Bell, PA, 215/~2336 • Atlanta, 404/998-2715. Chlc1go, 312/441-7450. COiumbus, OH. 614/895-3025. ao.ton, 6171875-8868 
Rlch.lrdaon, TX, 214/680-0002 • Englewood, CO, 300/694-6043 • Houaton. 713/988.6506 • Tuatln, CA, 714/669-8001 • Mountain View, CA, 4151969-33.23 
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In a \Vord, a star is born. 
PeachText 5000™ has arrived. 

A complete personal productivity 
system for word processing, financ ial 
modeling, mailing lists and simple 
data-base management. All at one 
price-$395.00. And all from 
Peachtree Software Incorporated. 

The quality is unmistakably 
Peachtree: proven, powerful appli­
cations with menu-driven features 
easy-to-use documentation and quick 
access to "Help" prompts. And they're 
fully in teractive. 

PeachText 5000 is available fo r the 
IBM Personal Computer,"' the 
COMPAQ Portable Computer:" 
the Texas Instruments Professional 
Computer"' and the Zenith Z..100. 

T he Peach Text :5000 Personal 
Productivity System includes: 

1 Word processing 

PeachText•N word processor. 
PeachText has long been recognized 
as one of the best in the industry, 
with sophisticated print capabilities 
second to none and complete editing 
capabilities for creating and manipu­
lating a variety of docume nts. We've 
made it even better for PeachText 5000. 

We've even installed the Random 
Hou e Electronic Thesaurus"' in 
Peach Text. 

Spelling Proofreader. This hi gh­
performance package can check a 
10 000-word document for spelling 
and typographical errors in less than 
two minutes.* 

2 Financial planning 

Turn your computer's memory 
into a worksheet for financial and 
other mathematical analysis. 
PeachCak™ will address up to 256K 
of RAM, so you don't ha e to worry 
about your memory space outstripping 
PeachCalc's capacity. Combine 
spreadsheets with PeachCalc's merge 
functions or insert PeachCalc reports 

into PeachText documents. You can 
even use the "Execute" command to 
set up material from PeachText or 
other fi les to be fed into PeachCalc. 

Data management 

List Manager. This module uses 
Peach tree's state-of-the-art screen 
manager and index file manager to 
give you complete cont rol over the 
design and use of mailing lists, labels 
and other files or reference aids. 
Ou tput can be used with the 
PeachText word processor to ind ivi­
dualize form letters or template 
documents. 

Limited Time Introductory Offer 

Now Peach Text 5000 is available for 
$395.00. That's right-just $395.00. 

And that's not all. With 
your PeachText 5000 
package you will 
receive: 

A free box of 10 
Peachtree/Wabash 5\1.i " 
diskettes to hold the 
fruits of your new 
Peachtree productivity. 

A coupon to get 
Peachtree's "Access Pak" 
for $10.00. The Access 
Pak, which has a retai l 
value of $525.00, includes 
Information Access, which 
allows you to extract information 
from Peachtree accounting 
products for use with PeachText 

- - --'-

5000 applications. And you get file 
converter programs to make 
existing WordStar, Easy Writer "" 
and VisiCalc"' files usable with 
PeachText 5000- because you 
shouldn 't have to suffer because 
you 've waited this long for the com­
plete personal productivity system. 

Pree 30-day support from Peachtree 
Software Incorporated, on return 
of the registration card . 

PeachText 5000 is here. The com­
plete personal product ivity system . 
And its unmistakably Peachtree. 

Circle 353 on Inquiry card. 

•Jn actual rrials using an IBM Personal Comput<r 
and 320K diskcnes, Spelling Proofreadtr checked a 
10.024- word document in onr minu te and 15 •etond•, 
using the standard 20.000-word dictionary supplied 
with the package. Checking time< may vary dependin g 
on your hardware. 

WordSror is• rradem>rk nf MicroPro lntcm• tional 
Corporarion. 

Easy \Vri1u 1s a rr1d•mork of lnformarion Unlimi red 
Software. 

VisiCalc is • 1ndemark of V1siCorp. 
Random Hous• Electronic Thesaurus is a tndoi:rrark 

of Randorn li ouse Inc . 

Unmistakably Peachtree 
- ~ Who. re the dealers in my area? 

~~ N.- 111 ~ · -------- ----- ------------
.nmpan)': ·rckphonc: _________ _ 

1\ dd r<.'~'------------------------
C1t )' : ___________ St• tc _______ Z1p: ___ _ 

'' •I 9RJ Pcachtr~t Soft ware Incorporated an MSA company 
3~4 5 l'c•clll rcc Rmd . N.E./ th Floor/ Arlant• . Georgm JOJ26/l·800-554·8900 BYT10/83 
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Letters------------------------------------------
about the poor quallty (orqua1Hy control, 
perhaps) of the RF modulator. Of four TV 
set , my Commodore 64 works on only 
two. Nothing is said in the User's Guide 
about any adjustments that can. be made. 
Aft~ a few months of using the U.ser's 
Gulde and th Progr,umner's Reference 
Guide, some of my pages are ready to fall 
out. I think this is due o the smaJI sfa · of 
the bindings. 

James E. Borden 
641 Adams Rd. 
CacUsle, PA 17013 

Two on Logo 

l must applaud Gary Kildall and David 
Thornburg for "Digital Research's DR 
logo" Oune, page 208). For the last year 
and a half, I have b en trying to convince 
school a.nd college administrators that 
Logo is a powerful 1 general-pu.rpose pro­
gramming language. Before Logo was 
available on microcomputers, l taught 
college and teacher in-service courses in 
BASIC. The most common myth about 
BASIC is that the relatively few primitive 
operations make it easy to leam. This is 
believed by those who have never tried to 
leach BASIC to neophytes. Most first­
time users complain about the pickiness of 
the interpreter r garding misplaced quotes 
or semicolons, and numerous other 
things. Some adults I've taught even con­
fuse PRINT and lNPUT. Con.sidering that 
these two statements do opposite things, 
one begins to wonder if BASIC is easy to 
learn. 

When comparing languages, I always 
stay away from evaluating specific Fea­
tures of a language, such as whether or 
not il supports pointer-type variables, 
Boolean operalors. or whatever. The real 
issue is this: how easy is the language to 
think in? The metaphor Logophiles often 
use for the activity of programming is 
that it is like teaching the computer (or 
turtle) a new word . More than just a met­
aphor, this changes your perspective on 
solving the PI blem. The fact that people 
can ha:ve personalized input and define 
their own words gives them a sense of 
power over h machine and helps them 
vlew ttie computer as a mental aid . This 
results in less blame being placed on the 
madune for an incorrect result because 
the useI is the one that created the pro­
cedure. The ability to create your own 
keywords encourages you to say to your­
self, ''How can I break this task up into 
chunks th.at ar suitable or keyword 

definitions?", Of course, it isn't necessary 
to break the problem up into chunks. The 
example 1 often use In Logo courses, 
drawing stickmen, comes from Miiid­
storms, pages 100-103. Granted, drawing 
stickmen may be a trivia] task on the out­
side, but most people adopt this stuctured 
approach because the solution is easier to 
visualiz.e, easier to think through, and 
easier to debug, if necessary. 

Obviously, I think Logo is an easier lan­
guage to think fn than BASIC. The adults 
and children I have taught logo to over 
the past two years agree. They a.Isa agree 
~hat Logo is a powerful language. Logo is 
a dialect of LISP, which, as Kildall and 
Thornburg put it, " is a powerhouse of a 
language.'' 

But there is more at stake here than 
semicolons and quotation marks. lOldaU 
and Thornburg say that logo demystifies 
artificial intelligence (Al) and puts Al in­
to the hands of many. This is extremely 
important. Expert systems and other con­
tributions from AI will greatly affect the 
way we use computers aod will tum the 
computer into a thinking tool, not one 
that just crunches numbers very quickly . 
The impact that a thinking tool will have 
on society as a whole must be dea1t with, 
and to discuss It intelllgently one should 
understand the ways and means of ar­
tificial intelligence (i.e., its theories and i!s 
Languages). 

So wake up, you BASIC fans. UST is 
more than just a command that prints out 
your program. 

K. Sharman 
42 RMSmere Close SE 
M edicine Hat, Alberta 
TlB 2J8, Canad" 

Request for Help 

I am looking for a 12-inch green-screen 
monitor or terminal with shielding to 
aUow use by individuals with special inner 
ear problems. 

The medical problem r refer to allows 
certain people to hear some normally in­
audible high frequencies apparently gen­
erated by the horizontal sweep circuits in 
all televisions and CRT monitors used for 
computer displays. These frequencies are 
both heard and feh within the inner ear, 
resulting in physical nausea, loss of equ1-
libriurn, and oth 'r related physical and 
mental distress. 

ln loca1 experiments with such people. 
assorted wrapping of some monitors in 
f am or placing them on foam pads par-



The VERSABUSINESS"' Series 
Each VERSABUSINESS module can be purchased and used independently, 

or can be linked in any combination to form a complete, coordinated business system. 

VERSARECEIVABLES'" $99.95 
VERsl\R£CEIVABl.£S'" is a complele rnenu,driven accounts receivable, invoicing, al\d 
monthly 11a1eme11l.generatlng •ys1em. ti keeps track of all Worm;ilion 1ela1ed to woo 
owes !/OU or your company money, and can provickl automatic billing for pas! due ac· 
counls. IJERsARE.cE1VA11LES• print s all necessary slll.tcmen1s. invoices, and l5AJmmary 
r Pof1• Md can be rinked with llD!sAl..EDGER II" and \IERSAINvENTORV'". 

V ERSAPAYABLES,. $99.95 
VERSAPAVAlll.ES~ Is designed to keep track of current and aged payables, keeping you 
In touch INlth all information regarding how much money your company owes, and to 
whom. \/ERSAPAVA81.ES- maintains a complele record on each vendor, print5 checks. 
clitclt regi51ers, 110L1Chers, traOSKtlon reporlS, aged payables reports, oendor reports. 
~nd more. With \/ERSA PAVAllLES", you can"""" let your compuler aulomalically select 
whlch vouchers are lo be paid_ 

VERSAPAYROLL'" $99.95 
VEl!sAPAYROU. ~ Is a powmful and sophisticated, bu1 easy to we payroll system lhlll 
k""ps 1rack of all ~ment-requlred !>"vroll inlormallon. Compl le employee records 
ar mllint~fned 1 and all necest.11ry pavroU cak ulotionsare performlld automaticlllly. wi th 
101&1 di plo)le<I on i;crcen for operator approval. A payroll can bci run lolally. i\utomrtll· 
caJly, or th operator can [ntel'\lelle to pre11en1 a check from being printed, or to alter 
irtfonnatlon on I lf de ired, totak may be posted to the \/ERSAl..mGER tr &ystem, 

VERSAINVENTORY'" $99.95 
VERSl\N\IENToRV"' is a complete inwntorycontrol sy•tem that gives you instant access 
to dalll on llflll ltem. \IERSAINVENTOlN'" keeps 1rack or all information rela ted 10 what 
Items are 1n atock, out of stock, on backordo..-, e1c_. Slores sale>; and pncing da1a, 11lerts 
I/OU when an lfom fel15 below a prdel rl'Order point, and aDows you lo 1m1er ilnd print 
fn\l(!jc dir>ctlyor1otink with the VERsARECTJVABlES'"llystem. ll'ERSAINvENTORV- prinls 
DQ needed Inventory Ii lif1!!5, repor1• ol items below reorder point, tnl!Mllory vat.Je re­
ports , period and year-lo-date ~!es repora. price list•. Inventory c cklisls. etc. 

V ERSALEDGER JI '" $149.95 
VERSALEDOER II'" is a complete accounl ingsystem that grows as your business 
grows. VERSA LEDGER Ir" can be used as a simple personal checkbook register, 
expanded lo a small business bookkeeping system or developed into a large 
corporate general ledger system without any additional software. 

• VERSAl.EooER IT'" gives you almost unlimited storage capacity 
(SOO to 10,000 entries per month, depending on lhe system), 

• stores all check and general ledger information forever, 
• prints tractor-feed checks, 
• handles multip.le checkbooks and general ledgers , 
• prints 17 customized accounting reports including check registers, 

balance sheets, income statements, transaction reports, account 
listings, etc. 

VERSAlEDGER 1r· comes with a professionally·written 160 page manual de· 
signed for firsl·lime users. The VERSAl..EooER tr• manual wlll help you become 
quickly familiar with VERsAl.Eoollll tr•, using complete sample data files 
supplied on diskelte and more than SO pages of sample printouts. 

SATISFACTION GUARANTEED! 
fa't.t'y VERSA BuSI • ... modu1't 11 gun.runc~ed Co oolpc1form all other compelithle ~1ems.. 
and al a lracnonof 1heircos1. ltyouareno1 sa1isliedWlth ainy VER A.Bu 'l ~ESS .. modukt,you 
may r~tur n 11 W1th1n 30 d.l"'S for a n!!fund. Manl.141S fo r a.ny VERSA BUSI ESS"" module may be 
purchr.nkd for $25 ¢-b(.h, i;rrd1.tc-d 10\lli\td" l,1rr purch.Me ol 1har module. 

To Order: 
Wr ite or call ToU-fre (800) 431-28 I8 
(N. Y •. residents cull 9 14-425- 15 35 ) 

• odd $3 lo• sluppu'!j m UPS lu <AS • •dd SS 10 CANADA or MCXlCO 
• ;xld S4 for C.O. D. or non-UPS il~<H ~ • add propc!'r postzige .eke\.·. here: 

DEALER INQUIRIES WELCOME .,;:;;.. - ~ 
50 N. PASCACK ROAD. SP RING v ALLEY' N. y. 10977 All p rim nd •peclfntionS1ubjec1 10 chanse I Dell•~t\I MJbjec1 10 .... ~.i.ll ty. 

• ~ i." '"""""°"' o1 tho Radio Slw;k OMwri o1 land\/ Co..,. •APPLE ii a ,,.,.i.,,..,k ol Apple Corp.· 'IBM Is a t~'1lArli ol fBM Co'I>. ' OSBORNE is 4 tr>dmwl< of o.bomo Co<:p 
' CP/M It . 11Mi<mark o( °"""'Rao rch . ' XEROX is '""' m.'\tk or l<Dtl)< c"'l'. 



letters-------------------------------------------------------------------
tially attenuates the high-frequency noise 
or sound, but not enough to permit the in­
dividual to use the installation in an office 
environment. There is also the problem of 
reducing the circulation of cooling air 
through the equipment. 

Have other readers run into this prob­
lem, perhaps? We would appreciate hear­
ing from anyone who has any sugges­
tions, solutions, monitors, or computer 
terminals with effective shielding (sound, 
electromagnetic, or both) for dealing with 
this problem. 

John R. Page, Pastor 
Trinity Bible Church 
828 Pennsylvania Ave. 
Medford, OR 97501 

OK Modem Tariff 
Not Okay 

I am writing in regard to a serious prob­
lem that modem users in the state of Okla­
homa are facing . 

Southwestern Bell Telephone Com­
pany's Oklahoma tariffs call for the charg­
ing of an "Information Terminal Service" 

32 October 1983 "1 BYTE Publications Inc. 

rate for anyone connecting a computer to 
the telephone lines via a modem. 

This rate is approximately 500 percent 
higher than the standard residential base 
rate. The present residential rate is around 
$9 per month . If you connect a computer 
to the line with a modem, even if you only 
call Compuserve once a month, the rate 
jumps to a whopping $45.90. The addi­
tional charge for Touch-Tone service also 
increases, from $1.25 to $3.50 per month. 
This will undoubtedly increase dramati­
cally if Bell gets the $301,000,000 increase 
that it just applied for with the Oklahoma 
Corporation Commission. 

Obviously, this tariff dramatically af­
fects the entire industry, as the tariff for 
all practical purposes prohibits noncom­
mercial, hobbyist modem use. And if Bell 
is permitted to get away with the enforce­
ment of the tariff (as it is now beginning 
to), a precedent will be set for other local 
operating companies to follow in other 
states. 

Apparently, Bell is just now beginning 
to apply this 1965 tariff to noncommercial 
modem and computer users. And al­
though Bell representatives have fallen 
back on the age of the tariff as an excuse, 

they have no intention of exempting 
residential modem use from the provi­
sions of the tariff. 

Therefore, the Oklahoma Modem Users 
Group (OMUG) is fighting Southwestern 
Bell and its unfair tariff. We are doing this 
through media attention, responsible 
organization, and speaking at Corpora­
tion Commission hearings. If all else fails, 
we will institute legal action to attempt to 
force a change in the tariffs. 

Because of the national attention this 
issue is just now beginning to attract and 
the fact that we desperately need more 
support, we have taken several steps to 
ensure that people are informed. We have 
a mailing list, and we send out a biweekly 
newsletter covering the latest updates on 
the tariff situation. We have also estab­
lished a 24-hour hot line that is updated 
daily with a one- to three-minute recorded 
announcement; the number is (405) 
360-74.62. 

Robert Braver, President 
Oklahoma Modem Users Group 
911 West Imhoff Rd., #634 
Norman, OK 73069• 

PC I l ·pt B 
•I 1 , '; ~ Tomno Dr. 
;-i;ui.Jo,t•. CA 5J :3 ti 
I ·I llM t ~ 7 '-._ 6:l . WARE 

TO ORDER 

See page 273 for our Apple Products 

If lJS/li 1h11>tUOi( D.i d b" Uf; tor Ofdrn pr .... d •• ,. 

' pt 0 0 ''"'" lU s O<ll\' '"' VIS/I ' 
'· l\ST Rt"ARO >M •rtt> ~ n.t< ~· .~oil I 1id11i Cll 
11 ul-'1 h uJd -.!J 1 r •.1• 01Hi11• USA .. dtl 15 rt1-

l.\JJ1.)n11 trt1i hJ •fll r'Hf P.~ymt-ol mu-..r 1-,.. u 1' S 
:uni fir,. Dt ;,lu 1m1Lh11t · 14 l 't'• ••d 
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Hewlett-Packard makes some magic 
by Phil Lemmons and Barbara Robertson 
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Hewlett-Packard plans to introduce
the HP 150 at the November Corndizx
show in Las Vegas and is already
working with its dealers to provide all
necessary support for that introduc-
tion, including major television and
print advertising campaigns. Accord-
ing to Cyril Yansouni, general
manager of HP’s personal computer
division, the company is establishing
Personal Computer Centers for train-
ing dealers and end users. While these
centers will not sell equipment or soft-
ware, a professional training and
marketing staff will be available to
answer questions, conduct seminars,
and refer prospective customers to
dealers. Twenty of these centers are
already open and 65 additional
centers, located worldwide, are
scheduled for completion by the end of
1983. For more information on the
availability of the HP 150, or the loca-
tion of a Personal Computer Center;
call (800) FOR-HPPC.

Photo 1: A truck view of the HP 150. Note the two serial ports (DATACOMT and DATACOM2) 1

the port for HPlB bus (used to connect a series of disk drives and parallel printerrsh and the
easily nernoverl battery.
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Photo 2: The HP 150 comes with 256K lrytes of RAM. This photo slrows an optional 256K-lryte nrernory board in
one of the two exparrsion slots.
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Photo 5 shows the back of the 150 
with its complement of 110 connec­
tors and the optional thermal printer 
on top. 

Available disk units include 5 1/4-

inch and 8-inch floppy-disk drives as 
well as the 31h-inch dis.ks, plus high­
capacity Winchester disks. The Sony 
31/2-inch disks run at 600 rpm (revolu­
tions per minute) rather than slow­
ing down to the 300-'rpm standard 
adopted by an ANSI committee. 

The performance of the vjdeo dis­
play is also outstanding. The 9-inch 
screen looks too small until you turn 
it on. The "At a Glance" box on page 
41 shows the HP 150 screen display­
ing essentia1 facts about the system 
in a format similar to that of a card 
in the Persona] Card File, an elec­
tronic Rolodex-like program available 
for the 150; a lot of .information is dis­
played quite clearly on the 9-inch 
screen. With a resolution of 720 by 
378 as an alphanumeric display and 
512 by 390 as a bit-mapped graphics 
display; the green-phosphor screen 

actually displays more pixels (picture 
elements) than the IBM PC 12-inch 
monochrome monitor, which ha a 
720 by 350 display. As an alphanu­
meric display; the t1P l50's Uttle 
screen provides 'Zl lines by 80 char­
acters instead of the usual 24 by 80. 
Each character is formed by a 7 by 10 
dot matrix in a 9 by 14 dot cell. The 
dots shift by half a dot to form clear 
characters, as the screen photos dem­
onstrate. 

The bottom Line of the screen is 
reserved for system-status messages, 
and the two lines above that label 
screen areas programmed to perform 
specific commands when touched 
(softkeys). That leaves a full 24 by 80 
screen plus the extra lines at the bot­
tom for system enhancement . 

Two controJJer handle the video 
display. A custom gate array controls 
the graphics display, while the Stan­
dard Microsystems Corporation 9007 
VPAC (Video Processor and Con­
troller) takes charge of alphanumer­
ics. As explained in "The CRT 9 07 

Video Processor and Controller" 
(April 1983 BYTE, page 96}1 the 9007 
has powerful memory-addressing 
capabilities and flexible video-timing 
control. Its 30 registers include 12 to 
keep screen parameters and others 
for cursor control and light-pen oper­
ation. The 90071s memory-addressing 
power provides row-table-oriented 
memory addressing that relieves the 
sy tern's central processor of the task 
of moving data on the screen. 

The 9007 is partially responsib1e for 
the high performance of the HP 1501s 
display in aJphanumeric mode and for 
the gate array for the high-speed 
graphics, but systems software also 
plays an important role. Just as 
separate controllers control the two 
modes of the display, two separate 
software modules control screen l/0 . 
The AIOS (alphanumeric mput/out­
put system) optimizes character 1/0 
and the GlOS (graphical input/out­
put system) optimjzes bit-mapped 
graphical 110. The GIOS includes 
routines for powe1ful graphics func­
tions such as filling areas. 

HP designed the keyboard on the 
assumption that people should be 
able to use the computer to its fullest 
wjthout the touchscreen . The key­
board (see photo 6) has 107 sculpted 
key , including cursor controls, 

' editing keys, a numeric pad that can 
be shifted into a graphics-controJ 
pad, and eight programmable func-

Benchma(k HP 150 IBM 

Empty Do Loops 6.13 6.43 
Divislon 1Ei75 23.BO 
Subroutine Jump 11.80 12.40 
MID$ (substring} 19,33 2.3,00 
Prime Number 151.60 19000 

Table 1: Benchmark results for Ille HP 150 
against the IBM PC. Tl11!. HP machine was 
running 1111der MS-DOS 2.0, BASIC86, 
prerelease version 5. 28. The IBM PC was 
naming under PC-DOS 1.0, IBM BASIC. 
The benchmark programs nre from 'i'\ 
Closer Look at tl1e lBM Personal Com­
puter'' blJ Gregg Williams (Jam111ry 1982 
BYTE, page 36). 

Photo 3: The motherboard holds a 256K~bt1te 
memory board on !he left . Tire uide.o-contro/ler 
board is directly alxroe the motherboard. 
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Photo 4: The inside of the touchscreen bezel with its light-emitting 
and photo diodes. The system recognizes a touch when an object breaks 
the light beams crossing the screen. 

Photo 6: The HP 150 keyboard. 
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Photo S: These boards- Ifie motherboard, piggi;back and expansior1 
memon; boards, and the video-co11troller board-are all packed into 
the tiny monitor. In addifion, two boards, the CRT sweep and 
power-supply boards, stand on end on each side of the video scree11 . 



tion keys. The layout is excellent. This 
keyboard will be the standard key­
board for all HP machines and ter­
minals for years to come. An 8041 
processor located in the system unit 
controls both the keyboard and the 
touchscreen. 

An NEC 7201 controls the seriaJ 
ports with a Texas Instruments con-

At a Glance 
Touch a tab in HP's Personal Card File 
program to look at a card at the card file. 

troller chip handli ng the HPIB bus. 
Both serial ports will operate at up 

to 19,200 bits per second (bps) as 
RS-232C ports and one will also oper­
ate as a higher-speed RS-422 port. 

BASIC Benchmarks 
Although it isn't possible to quan­

tify the display's performance in this 

product preview, we did try five of 
BYTE's interpretive BASIC computa­
tional benchmarks on the 150, run­
ning a prereleased version of 
Microsoft's BASIC86 version 5.28. 
Table 1 shows the resuJts. ot sur­
prisingly, the HP 150 did well.. In the 
prime-number benchmark, the HP 
150 outdistanced the IBM PC by 38 
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Photo 7: Options l 11ml 2 ca11 be selectert by touch. A simple BASTC program created this 
me1m (see listing 1). 

econds, even though the PC was 
running lBM PC BASIC, Microsoft's 
more advanced GW (Gee Whiz) 
BASIC, rather than "BASIC86. The 
prereleased HP 150 was a lso 
significantly faster in the tests of divi­
sjon and string operations. The HP 
150's 31h-inch disks performed well tn 
simple disk 110 benchmarks- faster 
than all but a couple of the machines 
tested so far-but the results are not 
published he.re because HP plans to 
further improve the drives' per­
formance. 

Future products will expand the 
150 family to include a compatible 

portable and transportable unit as 
well as a version with color graphics. 
Plans call for enhancement of the 150 
family with faster clocks and a more 
powerful processor. The 150 family 
will also be able to communicate with 
non-HP computers thro ugh an 
Ethernet-compatible networking 
scheme. 

The Touchscreen and 
Compactness 

You don't actually have to touch the 
screen to make the touchscreen work 
because the beams of light pass 
slightly above the surface of the 

screen. One reason for choosing the 
optical touchscreen was to avoid 
coating the display screen with a 
material that would impair the sharp­
ness of the display. Using a screen 
coat allows greater precision, but to 
take advantage of this precision you 
must point with a device much 
smaller than a fingertip. The smaller 
pointing devices seem to sacrifice the 
intuitive correctness of pointing with 
your finger. 

While the 9-inch screen contrib­
uted to the compactness of the HP 
150, it also reduced the size of the 
touch cells. You never have difficulty 
pointing to the defin ed touch areas 
at the bottom of the screen, or at the 
name of a file or program that you 
want to run, but a single character is 
difficult to select precisely. The cur­
sor keys provide an easy alternative 
for fine movements, and pressing the 
select key selects the desired object. 

The touchscreen also minimizes 
this problem in another way. The sys­
tem recognizes a touch when your 
finger breaks the vertical and hori­
zontal beams of light that cross above 
the object, and shows its recognjtion 
by displaying the object in inverse 
video. But a touch is not equivalent 
to a selection. The system only rec­
ognizes a selection when you with­
draw your finger from the area and 
the interrupted light beams again 
cross the screen to the photo re­
ceivers under the bezel. You can 
move your finger around the screen 
for as long as you want, and the 

A Potential User looks at the Software 

Phil Lemmons and 1 sat at his 
kitchen table late one night with the 
preview machine and prereleased 
copies 0£ some of th e software that 
Hewlett-Packard will offer for l:he HP 
150. The touchscreen concept 
sounded interesting, but the only 
way to determine how it worked out 
was to use it. 

Before trying any serious applica­
tions, we booted up the demonstra­
tion disk because 1 wanted to p1ay 
with the graphics game. To create a 
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drawing, you must first touch the 
screen in a least three places to mark 
the periphery. As I slid my finger 
around the screen, a small dot of light 
followed it. When ] lifted my finger, 
the dot changed to a highlighted bar 
about the size of a typical cursor. This 
was obviously the first end point for 
the drawing. I selected several points 
this way, touched the label Draw 
Graphic in one of the eight function 
blocks (softkeys) at the bottom of the 
screen, and was fascinated as the 

drawing started from each point and 
filled in toward the center (photo 8). 

J hadn't touched the keyboard 
once, and 1 had learned everything 
I needed to know about using the 
BP 150 touchscreen: to select a point 
on the screen, I lift my finger, and to 
start an operation, I touch one of the 
high1ighted blocks in the row at the 
bottom of the screen. 

Then I moved on to more serious 
work. 

The HP 150 will be packaged with 



system continues to highlight every 
object as your fingertip passes or 
touches it. When the desired object 
is displayed in inverse video, you 
simply withdraw your fingertip and 
the sy tem acts on your selection. 
This visual feedback compensates for 
the limited precision of the array of 
touch areas. Whether the HP touch­
screen will meet your needs depends 
on the precision you require. If you 
need to select individual pixels, 
HPTouch won't do. But the touch­
screen takes care of much of the in­
teraction during applications pro­
grams, making many system-level 
operations effortless and natural. 
Touch is the easiest input device to 
learn and the hardest to give up. 

But can you use the touchscreen as 
an input device in your BASIC pro­
grams? Yes. Miles Kehoe of HP pro­
vided a quick example of a touch­
sensitive menu . (See photo 7 and 
listing I .) 

U you wonder what it's like to use 
the touchscreen in more sophisti­
cated programq:ting, read the pro­
gramming sidebar, 'J\dapting Exist­
ing Programs to Use HPTouch: Pic­
ture Perfect, Diagraph, and Word­
star" on page 48. It describes Micro­
pro's experiences in adapting Word­
star (written in assembly language) to 
use the touchscreen and Computer 
Support Corporation's experiences in 
adapting the graphics programs Pic­
ture Perfect (written in BASIC) and 
Diagraph (written in Pascal). 

-Phil Lemmons 

MS-DOS, Microsoft BASIC, and a 
program called Personal Application 
Manager. I wanted to follow the pro­
cess a new buyer would- booting the 
operating system, formatting some 
disks, and copying the master. From 
there I would look at some of the 
application-software packages that 
will be available for the machine, in­
cluding some old friends that have 
been modified for the touchscreen 
and some new programs developed 
for the HP 150. 

Listing 1: This simple BASIC program will crea.t the memi shuwr1 in photo Z 
1000 
1010 
1020 
1030 
1040 
1050 
1060 
1070 
1080 
109() 
1100 

'Sample Menu Selection Sub-Program us 
'Provided by TLA. Al l Rights Reserved 
•use of these routlnes is permissible 
' 
WlDTH 255 ' Set 'io inlte ' sc~eeo ~idtn 

'Home up, clear display CLS$-=CHR$ (271 +"h"+CHQ.S ( 27) • " J" 

' 
'FN LOCArE is similar to the LOCATE command in some BAS!Cs 

DEF FHLOCl\'1'1::9 (ROW , COL) "CHR$ ( 27) +"&a'' + 
STR$(ROW)+"r"+STR.$(COL)+"C" 

1110 
1120 'FNTOUCH 
1130 • 

will def1ne a touch field on the screen . The field 
wi 11 he !nee rows l ong and e19hl columns wide 
starting at the specified row and column . The 1140 I 

11 so ' 
1160 • 
1170 ' 
1180 I 

1190 I 

1200 I 

1210 I 

1220 ' 
1230 • 
1240 I 

1250 I 

1260 ' 
1270 ' 
1280 ' 
1290 , 
1300 ' 
1310 ' 
1320 I 

1330 • 
1340 ' 
1350 ' 
D60 ' 
137 0 ' 
1 380 I 

1 390 I 

1400 ' 
1410 ' 
1420 I 

1430 ' 
1440 I 

1450 I 

1460 • 
1470 ' 
1480 ' 
1490 • 
1500 ' 
1510 • 

J:lSC 

oh racter strl ng to be i::eturnea is sp citied in 
the lasl parameter, ~ nd may be ti: om 0 to 80 bytes 
in length . 

The function .as defined uses just one of many mode-s 
of touch field definition. The genetal form of the 
e.scape sequence is: 

- z 9 <cowl> , <row2> ~ <coll> , <col 2> c 

<0/1> b <one nh > e <of fenh> f 

<rp 1node> m <att r> a <len> c. <response> 

1o1t>ere: 

The 'b' fle l d determines whether a touch will beep; 

The 'e' tield specifies the video enhancement of tne 
field when NOT being touched 

The 1f 1 fieJd specifies the video enhancement of the 
field len it rs being ouched 

The 'm ' field specifies the type of [ield (le , row/col 
reporting , ASCII (as shown here), etc . ) 

The 'a' field specifies when t o report (on touch , on 
release , Oc both). ASCII mode is considered a 'keyboard 
rl!placemen t ' , hence reports on touch only regardless of 
t hls fJe l d ( j ui>t like a keyboa-.:d ke y) 

The 1 L' specifies the leng~h of the desired response stclng 

<response> indicates the string to cetutn when touched and 
may include a carciage retutn if desired 

1520 DEi." l"NTOUCH$ (ROW , COL , CH.ARS$) ~CliR$ (27) + "-29 " + 
S'l'R$(il0W) +" I " tS'l'RS (ROW+2)+"t"+ 
STR$(COL)+" ,tt +STR$(COL+8)+"c"t 
"lblOe2f2mla "+STR$ (t.EN(CHIUtS$) )+"t.''' CHARS$ 

1530 • 
1540 REPT .MOOE . ON$•CHR$(27)+ "-z2nlll " 
1550 REPT . MOOE . OFP$ ,.CHRS ( 27) +" -zON " 
1560 TOUCH. OELETE$•CHR$(27) " - zD" 
1570 ' 
1580 ' Di splay Main Menu 
1590 • 

' Eaab le touch r:eporting 
'Dis~ble touch reporting 
' Delete A~L touah fields 

1600 PRrn'T cr.ss; 
16,10 PRINT FNr.OCATE~(0,20l ;" Sample 
1620 PR! T FNTOUCH,~5,S ," l"); 

'Cl ear screen 
'l'ouchScr::een Menu" 

16JO I 

1640 ' 
1650 ' 
1660 PRINT FNLOCATE~ ( 6' 6); "Option 1": 
1670 ' 
1680 • 
1690 PR1NT FNTOUCR~(l0,5,"2"); 
1700 • 
1710 ' 
1 720 ' 
1730 PRINT FNr.OCllTE$(11 , 6) ;"0ption 2• ; 
1740 • 

'Define touch field in 
row 5-7 , column 5-13 to 
l:etutn ~Serr 'l' 

'Put label in field 1 

•oefine touc h field in 
row 10-12 1 colL1111n 5-lJ to 
-return ASClJ '2 ' 

'Pu t label in fiald 2 

1750 ' Now en11ble -ceporting and wait for: s character 
1760 PRINT RSPT .MOOE . ONS; 'Turn on reportin9 mode 
1770 ' Input single charactsi:: from keyboai::d OR touchscreen 
1780 11$•1NPUTS(l) 
1790 PRINT REPT .MOOE . OFFS ; 'Turn off reporting 
1800 H ' HIS'l'R("l2" , fl~l=O 'l'HE:N PRUIT CHRS(7) ;: 

1810 fF AS•"l " THEN 
1820 CHAJN" PROG2" 
1830 END 

GOTO 1760 
CHiil N" PROGl" 

'D id not type a l or 2 
•selection 1 
' Must be Selection 2 



l'hoto 8: A grapl1ics-demo11slmtion program by Hewlett-Packard for 
the HP 150. 

Photo 9: HP 's operating system shell. Touch an application name 
to select it, llTen touch "Start App/le." to nm ii . 

P.A .M . 
When you boot the system, instead 

of the familiar A> from MS-DOS 
and a blank screen, you see Hewlett­
Packard's Personal App licat ion 
Manager, P.A.M., on the screen. 
P.A.M. automatically displays in 
alphabetical order the names of all 
the installed programs on the disk. 
Photo 9 shows the first screen with 
several installed applications dis­
played. 

A small arrow pointed to the appli­
cation named Format A, and it was 
highlighted, so I knew this was the 
default selection. I simply touched 
the Start Applic. softkey and the for­
mat screen appeared, with several 
bars indicating disk drives (photo 10). 
l touched the econd bar for drive B, 
typed a label for the disk when 
prompted, then touched HP Format. 
A small asterisk appeared next to the 
label. When the formatting was com­
pleted, the Exit Format softkey 
returned the P.A.M. main menu. 

Three touches to format a disk, and 
I didn't have to learn or remember 
any operating-system commands! 
The only time I used the keyboard 
was to type the optional disk-drive 
label. 

Hewlett-Packard decided early in 
the project to use the standard MS­
DOS operating system (although the 
company added some features- see 
the interview with Jim Sutton and 
John Lee on page 51) so that many 
popular software packages could rw1 
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on the HP 150. To facilitate learning 
and use of the system, they created 
P.A .M. as a shell for the operating 
system. 

The first P.A.M. screen (photo 8) 
demonstrates the convenient and 
simple user interfa . This interface 
is common to all the programs 
Hewlett-Packard is offering for the 
HP 150: at the top, a program and 
menu name followed by a line for ap­
plication prompts and me sages, and 
at the bottom, a row of softkeys 
followed by a line for system 
messages and the clock. (Hewlett­
Packard wasn't sure if the clock 
would be in the final version. Per­
sonally, I hope it is. I often lose track 

f time when I'm working on a 
computer.) 

The softkeys replace traditional 
function men us whose items are 
usually selected by typing in code let­
ters or numbers. ln addition, each 
softkey in a row can lead to an entire 
tree structure of more softkey func­
tions accessed by touching the 
screen . 

The software discourages acciden­
tal selections. You must move your 
finger directly into the softkey area. 
Sliding to a softkey doesn't work. 
However, because you don't actually 
have to touch the screen, a finger 
hovering in the softkey area some­
times produces unexpected results. 
Selections are always highlighted for 
visual feedback, and in addition, 
when a softkey is selected, it dicks. 

The function keys at the top of the 
keyboard mirror the softkeys on the 
screen. You can carry out any opera­
tion named on a softkey using the 
corresponding function key. 

Now to copy the master disk. After 
1 touched the Copy/Backup softkey, 
screen messages prompted me to 
typ e the drive letters to copy from 
and to. When I entered A: (copy 
from) the names of all the directories 
and files on the disk in drive A ap­
peared on the screen. I chose the 
Copy File softkey when prompted; I 
suspected I could select any files I 
wanted to copy by touching the file­
names, and in fact, I could . As l 
moved my finger from one to an­
other, highlighting each in turn, the 
small arrow fo llowed. Only names 
from which I lifted my finger re­
mained highligh ted (photo 11). The 
Start Over or Unselect by Name soft­
keys undo selections. 

I wanted to copy the entire mast r 
disk, so when I fin ished playing with 
the touchscreen, I touched the Select 
A U and Start Copy softkeys. The 
number of bytes available on the disk 
in drive B (in the counter at the top 
right of the screen) decreased until 
they matched the bytes available for 
drive A. The computer politely 
beeped when it was finished. 

Four touches (and two disk-dri e 
I tters typed) from the File Manager 
menu, and I had copied the master 
disk. 

ln addition to the Copy Files func-



Photo lD : You can fonnnt disks in several drives simultaneously. Photo 11: Select files to copy by touching t/w file11a111e on the screen . 

tion, P.A.M. has a Backup function 
that stores files in a compressed for­
mat. With this function, you can 
select files by name or date. The pro­
gram has enough intelligence to 
know when there is not enough 
space left on a disk for the next file 
and will fill the remaining space with 
smaller files, then prompt you to 
change disks. Users with hard disks 
will find the Backup function espe­
cially helpful for archiving data on 
floppy disks. 

The P.A.M. shell works. It simpli­
fies standard MS-DOS functio ns 
such as formatting and copying 
disks. Enhancements such as auto­
matically displayed directories are 
convenient. 

All the programs offered by HP are 
automatically installed to run under 
P.A.M., and programs added later 
are easy to install. You can customize 
P.A.M.-changing application names, 
rearranging names on the screen, set­
ting any application to start automat­
ically-all by touching softkeys. Users 
who prefer standard commands can 
select the MS-DOS Commands ap­
plication on the main P.A.M. screen. 

When you have disks in more than 
one drive (the HP 150 can handle 12 
disk drives), P.A.M. will display, 
alphabetically, the names of all the in­
stalled programs on all the disks 
along with the letter code for the disk 
drive. Disks in several drives can be 
formatted simultaneously. 

The P.A.M. instructions are easy to 

understand, consistent, and predict­
able. I used the system without once 
consulting a manual. There's no need 
to learn how to use the pointing 
device to position the cursor: there is 
nothing abstract about touching a 
particular place on the screen with 
your finger. In contrast, most com­
puter systems require users to learn, 
remember, and always type correct­
ly cryptic codes such as "dir a:" and 
"copy a:filename.xxx b:file­
name.xxx" in a precise and initially 
mysterious format. Utility progwms 
created specifically for a touchscreen 
are remarkably easy to use. I wanted 
to see how touch changed some old 
friends: Visicalc and Wordstar. They 
are among the applications that will 
be available when the HP 150 is in­
troduced . 

Visicalc 
I touched my way back to P.A .M., 

selected Visicalc, touched Start Ap­
plic. , and saw Visicalc on screen. Just 
as in P.A.M., the top line of the 
screen contains the program and 
menu names, the second line a 
message, and at the bottom is the 
familiar row of softkeys. 

Rather than create a new work­
sheet, I chose one from the directory 
displayed in the File Manager. It's 
easy to move back and forth from any 
application to the File Manager. 
Touching the File Manager softkey 
puts the application on hold; the 
Back to Visicalc key sends you back 

where you were (see photos 12 and 
13). 

Of course, I immediately wanted to 
know if I could select a cell by touch­
ing it. I could, although it's a little 
tricky. It's easy to highlight the col­
umn you want, but positioning the 
highlighting on a particular row takes 
some practice. Still, it's often a lot 
easier than typing. 

The softkeys contain most of the 
Visicalc commands, and 1 was able to 
use touch alone to move cells, 
replicate, open multiple windows, 
and select format and printing func­
tions. Data can be transferred to a 
graphics program by touching a soft­
key (see photos 14 and 15) . 

Experienced Visicalc users may 
find the familiar slash commands 
faster than touching softkeys. But 
they will be pleased with enhance­
ments like additional print functions 
(photo 16), cell formats and protec­
tion, and muJtiple windows. 

Word star 
My fingers did the walking back to 

the familiar Word.star opening menu, 
touched a softkey to open a file, and 
typed a new file name. A screen, 
blank except for the softkeys, quick­
ly appeared (photo 17). Having the 
Wordstar help menus on the screen 
would be redundant, o the help 
level is set to zero, allowing most of 
the screen to be used for text. 

I couldn't wait to try my nemesis, 
a block move. I succeeded in mark-
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Photo 12: You can move back and forth between an application and 
!h e File Manager /Jy touching softkei;s. 

Photo 13: A worksheet selected via the File Manager (see photo 12) 
being loaded info Visicnlc. 

ing and moving a block of text with 
a few touches on the screen and soft­
keys (photos 18 and 19). 

One of the most frequent objec­
tions to Wordstar is the difficulty new 
users have in learnfag and remem­
bering the muJtitude of command 
codes. The IBM PC version 3.3 
alleviates some of this problem by 
assigning 10 user-modifiable control 
codes to the 10 function keys and 
displaying labels across the bottom of 
the screen. The HP 150 version of 
Word.star takes this idea a bit further: 
all the commands are on softkeys. 
Choosjng a softkey label marked 
with lowercase letters produces more 
commands. Many of the softkeys 
lead to a whole tree structure of 
functions. 

Typists who prefer not to take their 
fingers from the keyboard can use the 
inherent Wordstar commands or 
function keys. The keyboard has ded­
icated keys for common commands 
such as Insert Line, Delete Line, 
Clear Line, and Insert Character. 

The ability to touch the screen to 
position the cursor makes many edit­
ing functions much easier. However, 
because the touchscreen is accurate 
only to a 2-character width (see the 
interview with Jim Sutton and John 
Lee on page 51), you may need to 
use the keyboard for exact position­
ing. Of course, you can't touch what 
you can't see, but the keyboard facil­
itates scrolling with Roll up/Roll 
down and Next page/Previous page 
keys. 

In summary, the touchscreen im­
proves Wordstar and Visicak. Al­
though these two programs are old 
friends to many of us, even the best 
of friends have a few nasty habits that 
we wish they couJd break. In the case 
of Wordstar and Visicalc, the nasty 
habit has been the refusal to under­
stand anything but control codes and 
command strings. HPTouch has re­
formed these two old friends and 
made them much more agreeable. 

Memomaker 
You might well ask why, if Word­

star is available for the touchscreen, 
HP would offer a second word pro­
cessor. HP's Memomaker is a simple 
word ·processor, compatible with 
Wordstar and designed for people 

Photo 16: Visicalc print options can be selected and changed witli 
touch. 

Photo 17: Wordstar 011 the HP 150. Softkeys with lowercase letters 
lead to another layer of functions. 
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Photo 14: To se./ect a cell, touch it . 

who want a quick and easy way to 
enter text . 

Even with the advantages the HP . 
ISO gives to Wordstar, many people 
don' t need or want to learn how to 
use a full-featured word processor. 
That's why HP offers Memomaker. 
With touch to position the cursor and 
select softkeys, and dedicated key­
board keys for functions such as in­
serting a line and deleting a character, 
you don't need to learn or remember 
any commands. Most people could 
use Memomaker fully- to write let­
ters, create memos, and do rough 
drafts- without ever reading the 
documentation . 

As in Wordstar, I used the touch 
feature to position the cursor and do 
block moves. I also tried changing the 

Photo 15: HP's enha11ce"d Visimlc allows 1multfp/e winifows. 

right margin and realigrung the text. 
Touch makes these functions as sim­
ple as they should be. (See photos 20 . 
and 21.) 

I could go to File Manager;· select 
files, and read them into Memo­
maker without ever using the key­
board or learning any. commands' 
(photo 22). 

Memomaker shows text enhance­
ments on screen- highlighting em­
phasizes boldface, and italic charac­
ters indicate underlining.· Margins, 
tab settings, and standard memo for­
mats can be stored in fom1at files and 
read into a document. 

Because Mernomaker and Wordstar 
are fully compatible, documents 

.created in ·one can be edited in the 
other. An experienceµ Wordstar user 

. . I 

can adcl•advance'cl. features to M~mo-
maker documents, while someone 
unfamiliar with Wordstar can , use 
Meinomaker to edit a Wot-dstar docu­
ment. Memomaker is a greil.t little 
~ord processor for-people who don't 
want to do serious wpn;J. processing. 

. . 

Persorial Card' File · · · 
The dernonstn:\ti'on progra.Dl for the 

HP 150 includes a ~arnpl'e of a na,me 
and addr~ss program called Personal 
Card Fife (PCF). The screen for this 
program has· a drawtng that lpoks like 
a typ.ical rotary card ~n\:lex (oun~ on 
m,any desks. To access a :card in tlie 
file, you touch a tab as if the card file 

f ' I 
w~re ~ade o . paper a.nd plpstic; to 
rotate 'the card file, touch the han­
dle:;- again, a~. you would with a 

. I 

Photo 18: The cursor shows where I touched the screen. Photo 19: The result of ti block nurue accorriplished entirely 111; to11ch. 
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Adapting Existing Programs to 
Use HPTouch: Picture Perfect, 
Diagraph, and Wordstar 

Two software houses experienced dif­
ferent levels of difficulty in adapting exist­
ing software for the HPTouch system of the 
MP 150 Personal Computer. Computer 
Support Corporation found it easy to adapt 
its graphics software, but Micropro had 
~ome problems because of the unusual in­
ternal structure of Wordstar. 

Picture Perfect .and Diagraph 
Pic~re Perfect is a geneml charting pro­

gram that makes it easif to do business 
grapl1ics, such as bar charts· with three­
dimensionaJ effects. Diagmph is a program 
that lets you draw flow charts, Of8aniz.a­
tion charts, circuit diagrams, and the like 
by using a library of approximately 100 
primitives, including a variety of polygons 
and many common symbols. Computer 
Support Corporation ·of Dallas, Texas, is 
adapting two programs to nm on the HP 
150 and lo use HPTouch. One program is 
written in Pascal and is being rewritten in 
the Pascal of the 1iP 150. The other pro­
gram is written in BASIC and is being con­
verted t-0 the Pascal of the 150. 

Michael Kn/let and Jack Hudler of Com­
puter. Support .explained how to use 
HPTouch this way: "You access the touch­
screen through the'HP JSO's AIDS (alpha-

numeric inplltloutput system), which is in 
ROM. Ybu need to write some low-level as­
sembly-language routines to access the 
AIDS. The same linker on the 150 handles 
both assembly language and Pascal. 

"In fact, you access the touchscreen just 
as if it were any. other input/output device. 
You call an ~ssembly-language routine to 
set up the mode of the touchscreen that you 
want to use. We thought we wollld always 
be defining touch areas in temrs of coor­
dinates, checkin~ for touches within the 
coordinates, and then going to commands 
that were mapped to the touch areas. But 
the touchscreen has a mode that makes the 
touch areas actually return a particular 
value just as if they were keys on tlie kei;­
board. Another mode lets the user define 
an object by touching the screen. 

"The most useful mode is the one that 
makes the touch areas reforn keycodes. You 
forn that mode on and then set the touch­
screen to report when it's been touched . 
Then you read the keyboard and wait for 
the return of a keycode and a qualifier. The 
qualifier says whether the code came from 
the' keyboard or the touchscreen. 

"Because of its different modes, the 
touchscreen is more ·powerful than you 
realize at first . You could use the row­
column mode all the time if you wished, 
but you end up using the mode that direct­
ly returns a particlllar value. 

"In interpretive BASIC, you can turn 
screen areas on and off tuith escape se­
quences. In Pascal, you mtike as$embly-Ian­
gr111ge calls to AJOS routines. Interfacing 

GRAPHICS 

VISICALC 

PERSONAL 
CARD FILE 

MAIL.MERGE 0 [ DSN/L.INK I 
DIF FILES 

ME MOMA KER 

SPELL STAR 

Figure 1: This map sl10ws the data transfer possible among the HP 150 applications. 
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to HPTouch is easy in either case." 

Adapting Wordstar 
Since Wordstar is written in assembly 

langiiage, Micropro is using assembly-lan­
guage cal.ls to the AIDS to adapt the 
popular word processor for HPTouch . Pro­
grammer Joe Masters reports, "For every 
character typed or screen area tollched, you 
get infonnation about which device the 
returned value came from, whether shift 
or control was pressed, and so on. This in­
formation comes to you from the console 
110 portion of the operating system. The 
AIDS interprets the infonnation. 

''There are routines in the AIDS for 
writing a line to the screen, writing an en­
tire screen, getting coordinates from the 
screen, and so on. The existing Wordstar 
makes multiple single-character output 
calls to write a line. With the.HP 150, you 
can write an entire line at a time by call­
ing a routine in the AIOS. It 's difficult to 
get used to, but once you do, development 
goes· much faster." 

Kirk Hurford, manager of Micropro's 
OEM support group, explained the method 
of adaptation: '7n adapting Wordstar for 
specific hardware, we go directly toward 
the IID. Wordstar opemting in the 
MS-DOS environment has much slower 
110 because of the path that it takes 
through the operating SIJSfem. In the case 
of the HP 150, the effect that we put forth 
to improve perfomw.nce is sophisticated. 
There is a fair amount of intelligence with 
which Wonistar makes decisions as it's up-

desktop cardfile. (The "At a Glance" 
box on page 41 shows the card file in 
action.) 

PCF is designed to keep a handy 
list of names and addresses (which 
can be used in Wordstar form letters 
via Mailmerge). Key-field data ap­
pears on the tabs, and the file is 
sorted in key-field order. To search 
and select data for an abbreviated 
version of the card file, select fields 
and type the criteria. 

PCF is not meant to be a database 
program, so all the data from PCF 
can be transferred to Condor, a 
relational-database program, for 
more sophisticated manipulation. 

Graphics 
With the high-resolution screen 

and a good selection of plotters 



dating the screen . Wordstar uses different 
AJOS calls based upon what it knaws it's 
going to do. When it's updating characters, 
for example, it use.s different functions from 
those it would use when it knows it's go­
ing to write an entire line. 

'Without the AIDS, we would not have 
achieved the high level of 110 perfvnnance 
that we have on the 150. The only other 
version of Wordstar that is as fast is the 
latest version for the IBM PC. That took 
three programmer months. Achieving the 
same speed on the HP 150 took five pro­
grammers weeks.'' 

Masters made it dear that the hard part 
of adapting Wordstar for the 150 was on 
the Wordstar side, not the HP side. 'The 
part of the adapting that has to do with 
the touch interface itself is self-explanatory. 
The documentation and a test program 
have examples of using the AIOS. But 
what we're doing on the Wordstar side is 
difficult." 

Hurford explained why: "Wordstar is 
14,000 lines of assembly-language code. 
The customization of the HP 150 is com­
plex even though we get the infonnation 
that we need from the ATOS instantly. It 
tells i4S where to go on the screen . The hard 
part is telling Wordstar how lo get there." 

"Wordstar identifies a screen location," 
Masters said, "11ot by referring to coor­
dinates on the screen but as a 24-bit posi­
tion in the file. There are lots of transla­
tions that have to take place to make Word­
star understand what the AIOS has told 
it ." 

available from Hewlett-Packard, it's 
not surprising that HP will be offer­
ing three graphics programs for the 
150-its own Series 100 Graphics plus 
two from Computer Support Cor­
poration (Picture Perfect and Dia­
graph). 

The Series 100 Graphics can use 
data from Visicalc or Condor to plot 
bar charts, line graphs, pie charts, 
and scattergrams on paper or slides. 
You can transfer data in, select pen 
colors and shading, choose options 
such as horizontal or vertical orien­
tation, and pick paper type all by 
using touch . Photo 23 shows the 
Series 100 Graphics screen. 

Photo 24 shows a bar chart created 
with Picture Perfect. Because of the 
HP 150's high resolution, the bar 
chart assumes an almost three-

Photo 20: All tile commands for Memomaker are on softkeys. The cursor is positioned for 
a new right-margin setting. 

Photo 21: Realigning a block of text for the new right margin can be accomplished entirely 
with touch. 

Photo 22: You can store memo formats in a separate file and read !hem into Memomaker. 
The asterisk in the Help softkeiJ shows Help is toggled on. 
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Photo 2.3: Series 100 graphics from HP use touch to select pen color, 
style, and the functions you see on softkei;s. 

Photo 24: A Picturl! Perfect bar chart demonstmtes the high chnmcter 
resolution on the HP 150. 

dimensional appearance. Softkey 
menus can be used to define and ad­
just charts. Help messages contain 
key words that can be touched for 
adclitionaJ help. 

Diagraph can be used for flow 
diagrams, organizational charts, 
schematics, network design, slides, 
and presentation aids. Symbols on 
the screen help nonartists create . 
sophisticated drawings. You can 
move, connect, and expand the sym­
bols by touching the screen. 

Communications and File 
Transfers 

To use the HP 150 as a terminal for 
communications, simply boot up 
P.A.M., touch the Terminal softkey to 
access the four configuration menus, 
then, using touch or the keyboard, 
enter or change information to set a 
configuration . 

Instead of typing configuration 
data, you can use touch to select data 
on the screen. For example, the 
''baud rate" prompt displays a new 
bit-per-second rate with each touch . 

For file transfers, Hewlett-Packard 
offers the DSN (Distributed Systems 
Network)/Link program. DSN/Link 
can transmit both ASCil and binary 
data . 

Transfers to the HP 3000 ru-e easy 
and include error checking. Name 
the file you want to send or receive 
and initiate the transfer by touching 
the screen. Transfers to other com­
puters require customization, but log­
on procedures and repetitive com-
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mands can be stored in a file, and a 
softkey may be assigned for those 
files so they can be accessed by 
touch. Transfers to HP 120s, 125s, and 
150s can be made without a host­
computer connection . Transfers can 
be unattended, and the program in­
cludes automatic logging to clisk and 
printers. 

Data Transfer 
When HP decided to offer popular 

software packages on the HP 150, the 
company worked on facilitating data 
transfer between them. Figure 1 illus­
trates the possible data transfers 
among Wordstar, Condor, Visicalc, 
Memomaker, PCF, and graphics. Oim 
Sutton and John Lee explain how 
they accomplished data transfer on 
page 51.) The data transfer isn't as 
extensive as it would be in a fully in­
tegrated program designed for this 
purpose, but there is probably 
enough movement possible for most 
applications, and most transfers can 
take place using softkeys alone. 

What Makes It Magic? 
It's not just the touchscreen that 

makes this machine magical. It's the 
combination of ease of use, sophisti­
cation, and low price. 

The decision to use a standard MS-
005 operating system means soft­
ware houses can quickJy modify their 
popular software packages for the fil 
150. Users familiar with these pro­
grams can easily switch to touch. 
Novice users will find difficult pro-

grams are easier to learn with the 
touch interface. 

The modification of applications to 
use a common user interface gives a 
cohesiveness and predictability to au 
the programs on the HP 150. P.A.M., 
HP's solution to the MS-DOS A> in­
terface, gives new users a place to 
start and makes utility commands 
convenient for everyone. 

But users who wish to can ignore 
the touchscreen in P.A.M., or any 
other features that don't appeal to 
them. Few, however, will ignore 
touch. Pointing to a spot on the 
screen is natural, and HP has paid 
careful attention to preventing ac­
cidental selection by touch. Mistakes 
are less likely than with a traditional 
system that uses keyboard keys to 
issue commands. Anyone can quick­
ly begin using this system and its ap­
plications. 

The HPTouch interface isn't flashy. 
It lacks spectacular effects such as 
desktops full of icons and overlap­
ping windows. These omissions 
don' t cause any sense of deprivation; 
in fact, they help achieve a simplic­
ity that contributes to the system's 
elegance. 

Although elegance can suggest for­
mality that often signals "don't 
touch,'' the HP 150 invites us to touch . 
That makes the HP 150 as inviting as 
it is elegant. Certainly the HP 150 
represents reaJ progress toward the 
goal of putting high technology at the 
disposal of ordinary people. 

- Barbara Robinson • 



An Interview: The HP 150' s 
Design-team Leaders 

by Phil Lemmons and Barbara Robertson 

Jim Sutton and john Lee led the design team for the "Magic" personal computer system, now known as the HP 150. Sutton 
is a research and development section manager in the personal software division. Lee is a research and development project 
manager in the personal office computer division . Both talked to BYTE West Const editors Phil Lemmons and Barbara Robertson 
at Hewlett-Packard's offices in Sunnyvale, CA. 

BYTE: What are the most innovative 
things about the HP lSO's hardwa.re? 
Lee: The touchscreen and the com­
pactness. The touchscreen is not a 
new input device, but getting it into 
the box and lowering manufacturing 
co t to k a major effort. 
BYTE: How did you go about doing 
that? 
Lee: We researched the touchscreen 
and did some preliminary models, 
trying to get it to work with very in­
expensive standard LEDs and 
photodjodes. 
BYTE: You used the opticaJ approach 
because of inexpensive parts? 

Lee: Well , the optical approach 
means we don't have to put a special 
film on the CRT that reduces the con­
trast and visibility. Also, with the op­
tical approach, you usually don't 
have the radiation problems that you 
get with other types of signals g ing 
across the screen . We also made sure 
our design provides ways of loading 
the parts so that each individual cell 
doesn't have to be adjusted separate­
ly. That reduces our production cost. 
Sutton: One of the other issues in 
selecting that particular mechanism 
for having a touchscreen was to make 
sure it would be at least as reliable as 

the other components in the system. 
Some of the technologies that we 
looked at early on didn't seem to 
promise that kind of reliability. With 
this particular technology, the touch­
screen would not be the first point of 
failure in the system. 
BYTE: How d id you decide what res­
olution the touchscreen should have? 
Lee: As far as resolution is con­
cerned, it's really the pointing 
device's resolution that matters more 
than the screen's resolution. The 
sharper the pointing device, obvious­
ly, the more precisely you can point. 
A light pen can get close to a pixel 



resolution, but we considered having 
to pick up a special device with a wire 
attached to it less friendly. So our 
resolution requirement was the end 
of a pencil. That was the smallest size 
we could deal with . Normally you 
deal with finger size, which is larger 
than pen size. 
BYTE: Did you decide to use touch 
and begin thinking of how it might 
be used, or did you originally look 
for another input device? 
lee: We were really looking for a 
friendlier way of interacting with the 
computer. We had already used 
labeled softkeys on the screen that 
mat(:h a top row of function keys. The 
oftkey labels could change when the 

keys changed their fwictfons, but 
their use wa limited by the key­
b ard. 
Sutton: Originally, tou h was an op­
tional feature. Over the course oi the 
development of the product, we con­
vinced ourselves first of the value of 
touchscreen and second of our abili:­
ty to manufacture it for a cost low 
enough to make the touchscreen a 
standard feature of the product. 

We also had some customers 
directing us toward the touchscreen 
as an input device. HP has a partner's 
p.rogram in which we work with cer­
tain major customers in a very active 
role and reveal to them some of our 
future products with an agreement 
that they won't reveal them. In 
return, they give us some valuable in­
sight into the products. Some of 
these customers played significant 
roles in deciding on the touch creen's 
role in this product. 
BYTE: Did anyone argue for elimi­
nating cursor control or program­
mable function keys, forcing people 
to go through the touchscreen 
interface? 
tee; 1 think it was originally designed 
o that you were able to do anything 

from the keyboard be ause at thal 
time the touch creen was optional. 
Sutton: Nothing restricts you from 
using the keyboard as the onJy mode 
of cur or positioning . Cu tamer 
who choose to do coding might use 
the keyboard rather than the touch­
screen mode. But in some applica­
tion -for example. on a shop floor­
there might be no more than a cou-

ple of dozen possible input choices. 
Then it would be perfectly reasonable 
to put up the 24 possible choices so 
that someone wearing a heavy 
leather glove could poke at the touch­
screen and use it as the total input 
system. 
BYTE: What was the process by 
which you designed the keyboard? 
Sutton: A group was formed to try 
and unify HP's planning for key­
boards, and it did a thorough tudy 
on the ergonomics of the keyboard. 
BYTE: How did you do that etudy? 
Sutton: I under tand it was d ne b 
reviewing all of the external studies 
that have been done as well as re­
viewing the ergonomic standards 
established and particularly the Euro­
pean standards. 

Our resolution 
requirement was the 
end of a pencil-the 

smallest size we could 
deal with. 

BYTE: According to the International 
Standards Organization? 
Sutton: Right. We also did a lot of 
testing with a number of m ck-ups 
that' we built. The tilt and swivel fea­
tures of the main unit are b cau e of 
t.he same international ergonomic 
considerations. 
BYTE: Does moving to a different 
part of the wor1d affect the touch­
screen? 
lee: There are difieren es as you 
m ve into the Southern Hemisphere, 
where the magnetic fields are dif­
ferent and affect the convergence on 
the CRT. After we have converged it 
and centered it for the N rthem 
Hemisphere, t here is a shill when we 
take it to South America. The u er 
ca n reaJign the touchscreen by using 
one softkey that brings up an align­
ment grid on the screen. 
BYTE: What are you aligning at that 
point? 
Lee: There is a et of holes you can 
see on the side of the plastic bezel. 
That' where th light beams come 
through . We put a grid n the s r en 
in graphics, and you position the 
whole graphic screen to align wfrh 

the holes. Jn fact, that would prob­
ably be necessary in the Northern 
Hemisphere if you dropped the ma­
chine and the yoke at the back moved 
a little. 
Sutton: Our production engineers in 
manufacturing have been quite con­
cerned with making ure we had an 
adequate olution to this problem. 
The need for adjusting the screen has 
been minimized, but if it becomes 
neces ary it's easy. 
BYTE: What was the most difficult 
part of the hardware design? 
Lee: The compactness, fitting every­
thing into the box. That- and also 
meeting all the regulatory standards 
set up by .FCC and DBE. 
BYTE: DBE is the German equiva­
lent of our FCC? 
Lee: Yes. HP also has its own en. 
vironmental standards to meet. 
BYTE: Those are more stringent than 
the FCC standards, or unrelated to 
the FCC? 
Lee: The FCC deals only with radio 
interference. We have standards deaJ­
ing with shock test, transportation, 
an d electrostatic discharge (so that if 
YOU are charged and touch the bO I 

you will not cause the system to 
reset) . Actually, the most important 
thing for any computer user is data 
integrity. We try to make sure that 
nothing that the u er can d will 
ca~se loss or corruption. of data. 
Every bit counts. 
Sutton: You were asking about the 
keyboard earlier. In fact, although we 
get our key switches from a very 
good vendor, and the vendor does 
extensive testing. we subjected all 'key 
switches to millions of keystrokes 
with mechanical hands, off-center 
keystrokes with million of repeti­
Hons, and so on. This testing iden­
tified some problems so we went 
back to the vendor and collaborated 
until we got olutions to those prob­
lems. That's fairly typical. Usually we 
have standards intemal to HP that are 
higher than any of the standards that 
come from regulatory agencie . 
BYTE: What did you have to do to 
get everything into that little box? 
Le_e: Well, there are some design 
trade-offs. For example, not using an 
8086, which would require a 16-bit 
bus instead of the 8088's 8-bit bus. In 



general, when you do logic design 
you have to pick parts very carefully 
to make sure you don't use too many 
ssr (small-scale integration) parts. 

Also, you make sure that the chips 
will be in sync. The 8088 needs a lot 
of support chips, and the major func­
tional chips must talk well to one an­
other so you can massage the signals 
going from one to the other. 
BYTE: What sort of a CRT is neces­
sary to get the resolution so high on 
a 9-inch screen? 
Lee: The CRT itself is not the major 
problem- it's the electronics that 
drive it, the discrete analog circuitry. 
We run at about twice the frequency 
that people normally run, so our 
analog circuitry has higher frequency 
response requirements. That usual­
ly creates the much higher resolution 
you see on the screen. 
BYTE: The graphics are very fast. 
What did you do to make them that 
way? 
Lee: There are both hardware and 
software factors. First, we have one 
gate array that handJes our graphics 
display. Second, there is a careful 
design of the algorithms that do the 
graphics. We have a very strong 
graphics group that understands the 
algorithms of doing vector drawing, 
area fill, and so on. 
BYTE: The gate array plays the role 
of a video-controller chip? 
Lee: That's right, for the graphics. 
BYTE: What about character­
oriented I/O? 
Lee: There's a separate controller. We 
have two planes, a graphics plane 
and an alphan umeric plane. A Stan­
dard Microsystems 9007 does the 
alpha control. It's a highly functional 
chip that replaces a lot of peripheral 
chips needed with the other con­
trollers we have been using. The 9007 
also does a lot of things itself without 
requiring the processor to support it. 
Even if the processor stops, the 
screen will not. The screen will be 
refreshed properly. 
BYTE: Is some RAM (random-access 
read/write memory) dedicated to 
graphics storage, or is it all one con­
tinuous address space? 
Lee: It's one conbnuous address 
space, but there are separate RAMs 
for the display because they need 

John Lee, project manager for research and development i11 HP's personal office computer 
division . 

much faster access. We use some 
static RAMs. 
Sutton: One of the other things that 
makes graphics fast from an applica­
tions point of view is the additional 
level of interface to graphics that is ac­
cessible without going through some 
of the overhead associated with the 
operating system. 
BYTE: The GIOS? 
Sutton: That's right . The graphic 110 
system allows an application using 
this level of interface to do so without 
incurring some of the overhead that 
would otherwise be necessary. 
Lee: That software interface also has 
some other very important purposes. 
Most computers actually go directly 
to the hardware in order to enhance 
their performance. That poses a very 
serious compatibility problem in the 
future, because hardware will 
change. The GIOS and AlOS (alpha­
numeric input/output system) inter­
face give you high performance but 
are software, so future products can 
be made compatible. 

BYTE: looking at other controllers, 
what microprocessor is in the key­
board? 
Lee: I guess it would depend on what 
you call the keyboard. The keyboard 
itself has no microprocessor in it, just 
a few random logic chips. We use an 
8041 on the main processor board to 

handle the touchscreen and the key­
board. 
BYTE: Tell us a Jitt]e bit about the 
HPIB (Hewlett-Packard interface 
bus) and how that affects adding pe­
ripherals to the system. 
Lee : The HPIB has been accepted as 
an IEEE standard and we conform to 
it. That bus provides the flexibility to 
add a lot of peripherals through one 
connector in the main unit. You can 
just tie in the whole da isy chain with­
out any restrictions, except for the 
electrical and loading restrictions. 
You can add disk drives and plotters 
and printers through the same bus. 
BYTE: What CPU chips did you con­
sider, and why did you choose the 
8088? 
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lee: The persona] computer market 
tends to be mainly concentrated n 
the Intel processor family. The Intel 
family was chosen so we could run 
an industry-standard operating sys~ 
tern. Othet 1-Il' divisions are develop­
ing systems based on other pro­
cessors, focusing on the Intel family. 
BYTE: Will the hardware be an open 
system? Will you cooperate with 
companies that want to make add-on 
products? 
lee: Definitely. 
BYTE: Does that apply to software as 
well? 
Sutton; Yes, it does. 
BYTE: The power supply in the 
main unit is 120 watts. Isn't that 
unusually large for a power supply 
that isn't also supporting disk 
drives? 
lee: We computed the power re­
quirement for up to 640K bytes of 
RAM, with all the processors, the 
video, plus an intetnal thermal 
printer ... 
BYTE: The power for the printer is 
in there, too? 
lee: Yes. The power supply will sup· 
port the printer and we have some 
left over for the option cards. In fact, 
some of the option cards could take 
quite a bit of power. 
BYTE: Can you print the screen 
image at any time with this system? 
Sutton: Yes, that's true, but with one 
caveat. Ir's really printing the inter~ 
nal memory image, not the screen, as 
you might expect. There are separate 
planes for graphics and alphanumer­
ics, and, generally, you can print the 
normal alpha you see on the screen 
and the graphics you see o n screen, 
but if you are seeing alpha on top of 
graphics with both planes displayed 
al once, you cannot get those printed 
out and overlaid correctly. 
BYTE: What manages the HPIB and 
the serial ports? 
Lee: The HPIB is managed by an 
HPIB controller chip from Texas In­
struments, and the serial ports are 
managed by the NEC 7201 serial pro­
tocol controller. 
BYTE: Did you make changes in 
hardware because of things that 
came up in the software? Jim, was 
there anything you asked John to do 
so that you could do something you 

were having trouble with? 
Sutton: Oearly we made changes in 
the firmware because of things that 
came up in the applications. John's 
role has been primarily the firmware. 
He's been very helpfu1 to us jn term 
of being able to provide the right 
kinds of AIOS and GIOS calls for us 
to be able to get the very high screen 
performance that we want. 
BYTE: John, you actuaJly did the 
AIOS and the GIOS? 
Lee: A Jot of people got involved in 
that because it involves everything 
from the operating system to. . . 
Sutton: However, the an wet's yes. 
BYTE: What about manufacturing 
methods? ls HP active in automated 
manufacturing? 

Changes were made in 
the firmware because 

of things that came up 
in the applications. 

Sutton: W are increasing1y inter­
ested, as are all companies, in this 
ilrea, to both improve our quality and 
reduce our manu facturing costs 
through fadory automation . If you 
walked out through the back room 
you would see some strange-looking 
robots making their way among the 
various devices. 

We also have manufacturing repre­
sentatives involved at extremely early 
stage in the design of any product 
like this, to make sure that the prod­
uct is easily manufacturable with the 
kind of quality that we like to have 
associated with HP. 
Lee: Manufacl:Urability is an issue 
that's addressed on day one. It affects 
some of the th ings th at we do-how 
the boards are laid out, where the 
holes are and how many screws we 
need, and ther such considerations. 
Currently 1 would guess our most 
automated pr ces is bu ilding the PC 
board . Production is automated and 
so is testing. 
BYTE: You already have disk drives 
in different sizes that use the HPIB, 
so all the 31/2,-inch, S1/-1·inch, and 
~inch drives are available for the 150 
at its announcement? 

lee: Right, all those drives, the Win­
chesters and floppies. 
BYTE: How compatible is the 150 
with IBM PC software? 
Sutton: Software that was written 
originally for the IBM PC is transport­
able directly into our environment so 
iong as it doesn't depend on special 
hardware features of an IBM device 
and uses vanilla MS-DOS calls. If it 
does use vanilla calls, then it will 
work equally well with our vanilla 
MS-DOS. Of course, our graphics 
resolution is somewhat different, so 
things that are written to make 
specific use of our graphics may not 
be directly transported to the IBM 
PC. Conversely, things written to 
make use of pedal features on the 
IBM PC may not be directly trans­
pottable to the HP 150. People will­
ing to make the effort of using special 
features in the IBM PC environment 
may well like to use the special fea­
tu res in our environment. For exam­
ple, to be able to get the kind f 
screen performance that we have. 
BYTE: Will you be offering a Win­
chester driv~ unit with the same 
form factor as the double micro­
floppy unit? 
Sutton: Yes. Those units will be avail­
able at first shipment of the 150. 
BYTE: Did you consider developing 
your own operating system with 
perhaps an iconic interface and bit­
map graphics, with yow own appli­
cations integrated in to that? 
Sutton: Yes. We did a significant in­
ve tigation and a reasonable amount 
of work on our own interface and an 
operating system that p rovided some 
ubstantial additional features over 

MS-DOS. But we viewed access to 
software already in the marketplace 
as criticaJ to the success of the prod­
uct. We decided to use MS-DOS for 
that reason. We would like to provide 
an extremely wide variety of in~ 
dustry-standard software at the same 
time we provide another rich set of 
our own software, which will be 
more valuable than competitive prod­
ucts in the marketplace. 
Lee: Users should not really have to 
be aware of what operating system 
the software is running under. What 
they're more concerned WJth is how 
they're interacting with the system, 



and that's realJy through a shell or a 
program that's running on top of 
what traditionally is called an oper­
ating system. I think we achieve the 
added user-interface capability with­
out having to change the standard 
functions that MS-DOS provides. 
BYTE: How would you describe the 
operating-system architecture? Where 
does the touchscreen fit into 
that? 
lee: The touchscreen is just another 
device in the system. 
BYTE: Handled the same way the 
keyboard is? 
lee: Handled similarly to the key­
board. 
BYTE: Where do the AIOS and 
GIOS fit in? 
Lee: You can view them as an exten­
sion of MS-DOS functions. What we 
want to do is design compatibility for 
future products at the operating-sys­
tem level. MS-DOS is a standard 
operating system and changing it 
would make it nonstandard. But we 
stiU want to define a variety of new 
functions that a standard system can­
not provide. So all the new functions 
fit within the MS-DOS definition. 
What we do is go through the 110 
control path of MS-DOS system calls 
to access all the AIOS and GIOS 
functions. 
BYTE: What is the AIOS? 
lee: In a nutshell, what AIOS does 
is replace what current systems do to 
write directly to video. That's the 
main goal of AIOS as far as output 
is concerned. We want high perfor­
mance and multifunction capability 
to write to video and much tighter 
control of what people see on the 
screen. We provide that functionality 
while at the same time hiding all the 
hardware dependencies of the sys­
tem. We defined a logical interface 
that can be transferred. 
Sutton: You can think of AIOS and 
GIOS as being at a lower level than 
MS-DOS. They bypass some of the 
things that would normally go on in 
terms of typical device output in MS­
DOS. At the same time, the AIOS 
and GIOS are in essence at a higher 
level because instead of being char­
acter-oriented in terms of its output, 
for example, they can dea1 with large 
blocks of text going to the screen at 

Jim Sutton, section mnnager fo r research and development in Hewlett-Packard's personal soft­
ware division. 

once. As a consequence, you can 
bypass many of the inefficiencies of 
the usual way of getting to the 
screen, and at the same time do 
things in large blocks of data rather 
than a character at a time. The net 
result is multiplicative, making the 
actual screen transfer rates very high. 
lee: The input our system allows is 
very important. In a standard system 
input is single-character-oriented; hit 
one key, and you get one character. 
That is very limited information. For 
example, the up-arrow key is a non­
ASCII (American National Standard 
Code for Information Interchange) 
key, so you have no standard ASCII 
representation of it in one· byte. To 
give the application better control of 
how the keyboard is actually used, 
you have to enhance input capability. 
BYTE: How is transfer to the screen 
hand.Jed under the GIOS? 
Sutton: There isn't blocking of data, 
but there are high-level operations 
such as polygonal fill and vector 
drawing. These are all handled as 
single operations, so logically you 
might consider that blocking of data. 
I can specify a polygon and fill it, and 
I don't have to send all the vectors to 
do the fill . A variety of fill patterns 

and line styles are all built directly in 
as GIOS functions. 
Lee: Most operating systems are 
basically designed so that you have 
a computer and two wires talking to 
a terminal. You view console I/O as 
talking serially to a terminal outside 
of the computer, and that basically is 
a low-bandwidth path. We wanted a 
pati1 whereby data goes out in a 
parallel fashion. The AlOS and GIOS 
achieve that. 
Sutton: We can frequently write the 
entire screen in the blink of an eye. 
With that capability I don't have to 
wonder about algorithms that will 
rewrite the precise part of the screen 
that's changed. We've found that 
using the I/O structure simplifies a 
number of the programs that we do. 
For example, in our extended version 
of Visicalc, we don' t write the whole 
screen; we're more intelligent than 
that. We write columns when the 
screen scrolls because we can write 
a column as a block on the screen. 
And we can do the things very rapid­
ly. A trick we haven't made use of, 
but which I'm sure is awaiting ex­
ploitation in some future product 
from us or an outside vendor, is to 
make use of the two separate planes 
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of screen memory. 1f you are doing 
something in a graphics application 
and all your menus are completely 
active in the alpha plane, bringing up 
a menu just consists of turning on the 
alpha plane. This means you can fill 
an entire screen with a touchscreen 
menu instantaneously. And as quick­
ly as the person touches the item of 
interest on the menu, the menu can 
cli appear, leaving the graphics intact 
on the screen. The 110 structure sug­
gests a number of novel uses. 
BYTE: You did your work in Pascal. 
Did you consider other languages? 
Sutton: Actually, we clid consider and 
used other languages for that matter. 
We actively considered using Pascal 
from a number of independent ven­
dors instead of the Pascal from the 
HP 3000 and considered using C as 
a language. 
BYTE: Why did you choose. Pascal 
over C1 
Sutton: There are a variety of 
reasons. We like to get a great deal of 
the work done inside HP in a stan­
dard language so that it's easy to port 
around to other environments . For 
example, our \T"15jcak will be available 
on the 3000. And that's because we 
were able to write the program once. 
Then with changes to the 1/0 struc­
ture going to the screen, we were able 
to make that product run on both 
machines. 

To be frank, we also wanted to have 
control over the quality of the lan­
guage. l.f things turned out to be gen­
erating code that was too large for us, 
we knew we could go in and op­
timize the compiler. 

Some of the utility programs in the 
system are written in C, but for utili­
ties specific to the 150, it wasn't im­
portant to have a language with great 
porting capability. It made more 
sense to choose a language for other 
considerations, such as generating 
smaller or faster code. 
BYrE: Is P.A.M. the utility that 
you're talking about? 
Sutton: Part of P.A.M. was written in 
C and part in HP Pascal. 
BYTE: Will you be able to write pro­
grams that use the touchscreen in 
any language? 
Sutton: Any language can use touch 
already. There's nothing magic about 
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touch . The tou hscreen is controlled 
at the simplest level by escape se­
quences. I send those escape s -
quences just as if 1 were, if you will, 
printing them . And if 1 know what 
the escape sequences are, 1 read in 
my manual the escape sequences to 
activate a touch area at ome certain 
area, then I can do that in any 
language. 
BYTE: How did you decide what 
percentage of the resowces, includ­
ing memory, would be devoted to 
ease of use? How important was ease 
of use? 
Sutton: We wanted to differentiate 
the 150 from other products in this 
marketplace, and ease of use was one 
oi the critical differentiating factors, 

It has always been our 
goal to use popular 

software packages and 
to develop some of our 

own. 

which is one of the reasons, of 
course, that we settled on the touch­
sc:reen. 

We have a fairly formal procedure 
at HP for passing 'ternal specifica­
tions through a rigorous review pro­
cess before the product is actually 
started. But I dorrt think we made a 
conscious decision during that pro­
cess as to what amount of .resources 
we would devote to ease of use. Our 
most important constraints, 1 think, 
are memory and disk size because we 
want everything to run on our small­
est-capacity disks. Those are impor­
tant constraints, and some ease-of­
use features do take machine re­
sources. For example, we wanted to 
prevent the possibility of invalid In­
put. I think it's quite easy to enter in­
valid inputs and have the machine 
not object to them in some of the 
products we see on the market. The 
machine may not blow up, but it will 
do someth1ng that is inconsistent 
with the inputs. To us, ease of use is 
jmportant in things as mall as that 
to things as large as using the touch­
screen. It all takes effort a:nd code and 
size. 

BYTE: Did you know from the be­
ginning that you wanted to use 
popular software packages on your 
machine? 
Sutton: Yes; that ha alway been a 
goal. 
BYTE: When did you decide to also 
develop some of your own software? 
Sutton: That's always been involved 
in the machine also. 
BYTE: To what degree do the appli­
cations transfer data among them? 
Sutton: We have modified existing 
applications or worked with vendor 
to modify the applications to use the 
high-speed I/O and touchscreen fea­
tures, and also, Jn a more Hmited 
way1 to have the ability to move data 
back and forth . We've often reworked 
our own applications to facilitate the 
data transfer. For e ample, our own 
card-file package has been tested to 
make sure that its data can be trans­
fened to and from the Condor data­
base package. In the same way, we've 
made sure that our own Memomaker 
editor is able lo transfer data between 
itself and word-proce sing packages 
from outside vendors. We facilitate 
the transfer by using outside vendors' 
file formats directly or by having easy 
ways to get between our format and 
theirs. 
BYTE: You can move information be­
tween the Personal Card File and 
Condor and between the Personal 
Card File and Wordstar's Mailmerge 
program. rnd you try for greater data 
transfer? 
Sutton: Yes. Our inability to do a 
greater degree of data transfer i in 
some sense a Jimjtation of MS-DOS. 
One reason we thought about build­
ing our own operating system was 
that we knew that with it we could 
give the appearance of integrating 
separate, independently written pro· 
grams. We may yet be able to accom­
plish that through other mechanisms 
or through future releases of MS-
005. 

To transfer data among our own 
applications, we have a mechanism 
that might be considered similar to 
Unix pipes . 
BYTE: What functions does the file 
manager provide for applications? 
Sutton; Well, fundamentally, it pro­
vides consistency across all applica-
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tions, whether in-house or proprie­
tary. The user has a consistent way 
to get at data and files on the system. 
So, for example, using the file 
manager, a per on can readily view 
any directory on any dis),<, see that 
directory sorted in alphabetic order, 
and by simply pointing to a file cause 
that file to become the object of in­
terest to the application . ln addition 
it provides more functions-in fact, 
better functions-than conventionally 
available in packages like Visicak or 
our prevfously exisHng graphics 
package . 
BYTE: How did you decide what en­
hancements to add to Vjskalc? 
Sutton: We looked at a number of 
spreadsheet packages that are avail­
able in the marketplace today, includ­
ing the Advanced Visicak paekage. 
Then we com.piled a prioritized list of 
features we would like to see in the 
package. Prom that list we chose the 
featu.res that we could accomplish in 
the time frame that we had for the 
product. We expect to continue add­
ing important extensions to Visicalc. 
Our special interest right now is how 
to tie spreadsheet packages to a larger 
network environment. 
BYTE: How did you speed up soft­
ware written in high-level la.n· 
guages? 
Sutton: Our approach has been to 
develop the languages in a fairly 
straightforward approach in the 3000 
environment wd to bring those lan­
guages across to the 150. We used the 
results of that as a basis fot analysis 
on where we could tune and improve 
performance. First and most obvious 
was to modify all the 110 to use the 
AIOS/GIOS to improve performance. 
In addition, monitor tracked time 
we spent on particular blocks of code. 
We used this to determine where, for 
example, our run-time library might 
need to be optimized to make it 
faster. Sometimes the compiler itself 
needed to be optimized in some 
ways. Sometimes we could change 
our coding practices and make use 
of particular algorithmic feature . For 
example, our first version of Visicalc 
wrote the full screen in MS-DOS 
vaniJJa screenwriting. Our second 
ve.rsion of Visicalc wrote the full 
screen using AIOS. The third version 
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would rewrite only the column that 
would move the whole screen over 
and then write only the new column, 
both of which are AIOS functions . 
BYTE: You've been working with 
lots of independent software ven­
dors. Do you have a mechanism in 
place for looking at proposals from 
JSVs (independent software vendors) 
and from independent, one-man 
programming firms that want to 
write for the HP 150? 
Sutton: We have a mechanism in 
p1ace (lnd a better one wiU certainly 
be on the way by the time this article 
appears. We are doing two things 
simultaneous1y. One is actively 
soliciting all the vendors of top soft­
ware packages in the ma.rketplace, 

A special Interest is 
how to tie spreadsheet 

packages to a larger 
network environment. 

and the second i being receptive to 
the jdeas of smaller vendors who 
desire lo participate. At the moment, 
we have an ISV cookbook that helps 
vendors use all the features w~ve de­
scribed_ We also offer vendors tech­
nical support and the physical 
hardware. 

Jn the future we will have parallel 
R.&D and marketing activities: a com­
plete R&D lab within the personal 
software division, whose entire 
orientation is toward helping TSVs 
develop software for thjs machine, 
and a parallel marketing organization 
helping from the marketing side. 
BYTE: What was the hardest part of 
the whole project? 
Sutton: The hardest part of the whole 
project for me was the fact that a lot 
of things that are normaUy done 
serially were being done in parallel. 
The.re were huge numbers of critical 
and interrelated decisions going on 
at once. 
BYTE: When were you convinced it 
would really work as you had imag· 
ined it would all work? 
Sutt.on: l'm a true believer; 1 always 
believed it would. The only variable 

was the time. 
BYTE: Did this project start before or 
afte.r th.e consolidation of the per­
sonal computer division? 
Lee: Before. 
BYTE: And is this the first project of 
that division, or is this a project the 
division inherited? 
Sutton: In a sense the division in­
herited it, but I think that the notion 
of the project was one of the things 
that caused the organizational re­
structuring of the company. I th ink 
that trying to decide your placement 
in the marketplace goes a long way 
toward dictating the structure of your 
organization, and that was true here. 
UYTE: Was there a specific group of 
peop1e who worked throughout the 
project, or were people pulled in and 
out of the Magic team? 
Sutton: Il was a Little bit of both. 
BYTE: How many people have 
worked on this project? 
Sutton: About 50 R&D people are 
working on it now. 
BYTE: Did people take the machine 
home to continue work, or did you 
keep it pretty well Jocked up? 
Sutton: Lately people have been tak­
ing jt home to work on . T know T took 
it home. My kids had a wonderful 
time playing with it. We will achieve 
great penetration in the 4- to 7-year­
old market as well as in the busines 
market. 
BYTE: Was there a .kemel of the 
team, a group of people who've been 
working only on this who will go on 
to another project as a team? 
Lee: Not necessarily. 
Sutton: 1 think in the software area 
that will probably be true. Our view 
of the softwa.re area has a longer 
range than this particular set of hard­
ware. One of the purposes of form­
ing the personal software division is 
to have compatible, consistent soft­
ware across a range of products, both 
!:he products that are available now 
and in the future.• 
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Its really two"' 
systems 

Powerful, automatic formatting plus simple on-screen editing. 
Only Perfect Writer'~ gives you both. 

~---... 

It does the work so you 
don't have to. 

You probably don't want 
to know how a word processor 
work. 

In fact, even setting 
margins, tabs, chapter head­
ings, and other format details, 
is something you shouldn't 
have to worry about. That's why 

SOME 

Simple, Edit-Time 
Formatting Software: 

Wordslar" 
EasyWriler" 

OTHERS 

·- - - I 
Dedicated Prlnt.:nme 
Formatting Systems: 

IBM Dlsplaywn1e~ 
Wangwrtter-

papers. Personalized mass 
mailings. Even books. 

Advanced formatting 
features l ike automatic 
indexing, tables of contents 
and footnotes are built in. 

Simple on-screen editing. 
What if you have a special formal in mind? 

we developed automatic formatting 
for Perf eel Writer:"' It's powerful 
enough to do much of the work for 
you, so you don't have to think about it. Only Perlect Wri ter" 

BOTH 

A quick note or document design you may 
want to use only once? No problem. Perfect 
Writer'" also includes simple on-screen editing 
and formatt ing- just like the system you're 
probably most familiar with. Your printed 

Professional word processing 
in minutes. 

Simple. on·screen fo rma111ng 
Aulomatic print·lim0 lorma1t1ng. 

You don't have to be an expert to produce pro­
fessional word processing in minutes. Perfect Writer"' 
supplies over 100 commands for instant results for­
matting your document. Set tabs.align margins, adjust 
spacing or indent and number lists-all automatically. 
For business letters. Memos. Reports.Technical 

Document Formatting 

Print-time formatting 
AUTOMATIC: 

Just write. Perfect Wri ter"' does the rest 
for xou. Document design formats such as 

footnotes, indexing, tables of content , and 
report formats- they' re all automatic. 

Screen formatting 
MANUAL: 

What you see is what you get. 
Manually control the screen and print exactly 

what's Lhere. 

Only Perfect Writer"' does both! 
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document will look exactly like the document you 
d sign as you write. What you see is what you get. 

Some expensive dedicated word processing 
systems offer automatic formatting features. Other 
offer simple manual screen formatting. Only R rfect 
Writer "' gives you both. 

Full-power function keys. 
All Perfect Software"" programs can be configured 

to take best advantage of the ophisticated features 
offered with today's computers and smart printers. 

You can use all of your function keys- including 
th more than 50 function keys on the IBM-PC" 
Perfect Writer"' fully utilizes printers with proportional 
spacing, too. Print with a cho ice of up to six typefaces! 



lrd processing 
none. 

Finally A word processing program 
for any computer in your office. 

Perfect Writer" is the 

SMART 
PRINTERS 

most compatible ...------------. 
word processing 
program. 

Everything you 
compos with Perfect 
Writ r'" - very chart, 
every fable, every doc-
ument, everx:Lhing-

~--...-~ 

can be u d by virtually 
any other word processing 
program or dedicated 
system. 

DISK 
FORMATS 

That's because Perfect Writer"' uses true ASCII 
data fi les to store your documents. ASCII is the com­
puter industry's standard information code. It's read 
and r cognized by computer systems worldwide, 
regardl ss of disk format or size, wh ther it's used 
locally or ent over telephone lines. 

Spreadsheets can be included. 
Want to illustrate your Perfect Writer"' document 

with a financial table or graph that's stored in a 
Perfect Ca l •M spreadsheet? You can- easily. In fact, 
you can even edit the numbers for your Perfect Writer"' 
document without di turbing the original Perfect 
Cale'" spreadsheet. That's Perfect Software's"' fu lly 
integrated programs at work. 

Split screen editing. 
You can view and edit two documents on the 

screen at the same tim with Perfect Writ r's"' unique 
split screen feature. One simple command moves 
you easily between documents. And you can even 
review a spreadsheet while editing up to six other 
documents! It makes the preparation o f complex 
documents easier than ever before. 
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DATA COMPUTERS/ 
COMMUNICATIONS MAINFRAMES 

Check your spelling 
as you write with 
Perfect Speller ... 

Perfect Speller's 
in-text spell ing checker 
finds spelling errors 
and typos at a rate of 

;e====~ 4,000 words per minut . 
(Tha t's 20 pages every 

three minutes!) Then, at a 
single command from 
you, Perfect Speller"' lists 
the misspelled words or 

marks errors in the text of your document. 

Self-teaching software makes it easy. 
Perfect Writer's"' document design tutorials are 

matched to the easy-to-read user guide. Eight les­
sons are included. Learn how to handle form letters, 
how to write business correspondence, and how to 
create your own special spelling dictionary. All 
tutorials are software-based, interactive programs to 
make learning a y and fun. 

Available for all IBM-PC nos: CP/M: and 
MS-DOS .. operating systems. 

When you upgrade to new hardware, Perfect 
Writ r"' ke ps right on working. AJI text fil es are trans­
ferab le. No other software works with a wider 
rang of personal computers. In fact, Perfect Software~ 
now available for all or the most popular 8- and 
16-bit computers, will soon be availab le for 32-bit 
formats as well. 

nly P rfect Wri ter"' offers you this much flexi­
bility. Write your own success story today. With 
Perfect Writer."' 

Perfect Software; Inc. 
Solullons ror success 
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Up to seven assoc 
plus multiple" 

For successful solutions in financial planning. 

Perfect Cale"' 
makes it easy. 

cos1 of Goods How Perfect Cale's"' multiple 
....-------'-.. file association really pays off. 

Perfect Cale"' gives you 
the finan ial planning and 
analysis tools for success. 
Automatic associated 
spreadsheets. Built-in ac­
counting and financial tools. 
Ea y commands. 

And only Perfect Cale"' 
features on-line associated 
tmreadsheets P.lus SP.lit-window 
diSP.lay. 

With Perfect Ca le's'" 
multiple window display, you can see two 
different spreadsheets at the same time. 
Change your figures and see how the result­
ing variations affect each spreadsheet. Up 
lo seven spreadsheets on-line at once. 

Multiple Spreadsheets 

Associated spreadsheets 
AUTOMATIC: 

No double work- use any information you 
choose simply by ref erring lo other 

spreadsheets. Move information, formulas or 
whole spreadsheets freely between multiple 

spreadsheets. Permits fill-in-the-blanks 
automatic forecasting and planning. Sixteen 

built-in application programs are included. 

Spreadsheet consolidation 
MANUAL: 

Simple cut-and-paste spreadsheet 
entries. Line, column, or whole spreadsheet 

additions Crom any one of seven on-line 
spreadsheets are also easy with Perfect Cale~ 

Only Perteet Cale'" does both! 
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A good example is the 
bui l t-in Income Statement 
Program. The incom spr ad­
sheet automatically read s from 
thr e other spreadsheets: Cost 
of oods Statement, General and 
Adm inistrative Expenses State­
men t, and Sales Expenses. All 
four are on- line simultaneously 
All you do is fill in the blanks. 

Then use all that informa­
tion to p rform an instant 
analysis and illustrate the re­
sults of potential budg L cuts 
or increases. You change just 
on spreadshe t using the 
fi ll-in-the-b lanks sty! . Perfect 

Cale"' automatically takes care o f th rest. 

Setting up the Perfect 'M spreadsheet! 
Ent ri ng ti tles, labels, and additional in!onnation 

on your spreadsheet is easy with Perfect Cale'~ It 
recognizes word au tomatically and handles them 
correctly without any special commands. If you want 
to use numbers- like dates- for item labels, that's 
asy, too. 

Individually variable column widths add rlex­
ibility in s tting up your Perfect Cale"' spreadsh et. 
And once you've developed one spreadsheet, you can 
us it as a template for o ther applications. Simply 
refer to it. 

Self-teaching software. 
Easy, software-based lessons are includ d to 

make learning spreadsheet techniques simple.The 
lessons are matched to guid sin the user manuals so 



Lted spreadsheets 
ndow display. 

Sixteen applications built in. And that's only the beginning. 

you can fo llow along 
in the text. Because 
you learn on the om­
puler at your own 
pace, there's no pres­
sure to perform.Try 
new applications 
when you are ready. 

Perl'ed Calc:'a" bullt·ln pl'Op'amll 
( Add custom applications as ~'Ou like.) 

• lncorne Sllltemem Program • Cost of Goad~ Statement == == = = 
• Sales Expense Statement •Genera.land Administ'flltlve "----1 -- - -- - = = 

Expenses . Cash now~ essmentPr<JSmm . Accounts 
Receivable Worksheet •Accounts Payable Worksheet 

The most complete 
applications. 

• Polyroll Analysi$ Program oSIOCk Portfolio E\oaluation 
Program • Real Estate 4nalysi • Chi-square Analysis 

• Professional Fee Ann~· • Family Budget • Financial 
Perfect Cale"' is 

the only spreadsheet 
you can buy with 16 
applications built in. 
tandard paper and 

Net Worth Program • •tteck Register Pl'ogram 
• Individual Tax Return Analyst~ Program 

penci l financial tools are ready to use. All you do is 
fill in the blanks. 

Just a simple command is all you need to start 
working. And on-s reen tutorials and English prompts 
give you assistance whenever you need it. 

Handy cursor commands. 
You can move the cursor easi ly to the top of a 

column, beginning or end of a line, to the page before 
or after-with a single command. 

And you can go back and forth between two 
spreadsheets on split screen display with just as 
much ease.That makes multipl spreadsheet han­
dli.ng easier than ever before. 

The most compatible spreadsheets. 
Perfect Cale"' data is stored in true ASCII files­

the files read and recognized by every computer 
system. So, it's simple to use a Perfect Cale"' spread­
sheet in a Perfect Writer"' report or letter. Or, build 
graphic displays using the information in one of 
your spreadsheets. 
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All the functions you need­
and more. 

You get standard functions for 
financial , scientific, and engineering 

applications plus an expandable functions library 
which allows you to add new formulas as you like. 
Write your own complex applications programs. Just 
use a Perfect Cale"' spreadsheet and take advan­

tage of the powerful 
associated files 
feature. 

Put the solutions 
for success to work 
for you. 

Using simple 
plain-English 
prompts and on-line 

references, you can do sophisticated forecasting 
and planning in minutes. 

Automatic associated spreadsheet information 
management. Standard spreadsheet ca lculation and 
consolidation. Only Perfect Ca le"' gives you both. 

Start planning for success today with Perfect Cale:" 

Perfect Software; Inc. 
So lutions for success 
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For successfu 
manai 

The powerful records management solution 
for the personal computer user. 

Put information to work for you. 
Most informat ion management 

system are either too small or too 
difficult to use. Now there's Perfect 
Fil r."' th executive information 
management system that's easy to 
use. You can keep track of mail-
ing Ii ts, cli nts, sales, merchan­
dise, names and addresses, and 
much more. 

Easy to get started. 

assistance when you have 
questions. And tutorials are in­
cluded for improving your skills. 

Personalized form letters. 
Use Perfect Filer"' together 

with Perfect Writer's"' word 
processing fea tures to add a 
personal touch to mass mailing 
letters. You can even tag d if­
ferent groups with in one mailing 
list so that your letters to them 
can include special paragraphs, 
subsections or operator-typed 
comments. 

And Perfect Filer"' remem­
bers nicknames, titles- even 
your special salutation for 

Two ready-to- use data 
entry forms are provided so that 
you can begin using Perfect 
Filer"' immediately. One is for 
individuals, the other for com­
panies and organizations.You 
typ important information just 
once. P rfect Filer does the 
rest for you. No special training 

INSTANT DATA BASES AND REPORTS special clients or friends. 

is required. In fact, your entire staff can u e it 
On-line references and English RromRtS provide 

- --- ---

Information Management 

Data entry forms 
AUTOMATIC: 

To create your own records file, 
just nter information on the conveni nt 

on-screen form. All of Lhe parameLe.rs 
are predefined. 

Information management 
MANUAL: 

Create cuslom data bases with ease. 
Build an entirety new tructure, 
or "borrow" data entry groups 

from existing formats. 
Only Perfect Filer offers you both! 
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Generate mailing lists. 
Form l tlers. Specialized record-keeping forms and 
sorted lists. Choose from the two data entry forms 
provided or from seven data entry groups. 

M 
/ Creating custom data bases 

has never been this automatic. 
Single-keystroke data entry menus do the work 

for you. You enter your data just once on a blank 
Perfect Filer"' data entry form -whether it be client 
~dd resses. direct mail sorting codes. payment records, 
inventory, or standing orders. 

Successful in formation management. Perfect 
Filer"' makes it simple. 

' 



• 

lnformation 
~ment. 

The integrated software solution. 

When you learn one program, 
you've learned them all. 

PERFECT WRITER~ Solutions for success. 

Perfect Software'~ All of the 
most-asked-for bus iness and per­
sonal computer appli-
cat ions in one complete 
packag . Word proces­
sing. Financial planning. 
Mai l management. 
Records ke ping. Pe r~ 
feet So ftwar •M provides 
the ·olutions to those 
eveiyday busin ss 
prob lems. PERFECT CALC" 

Each Perfect Software"' program works smoothly 
and effic i ntly with the others. All share common 
file tructures. And, all use the same command con-

figurations. So, learn one program and you can use 
them all. 

Only Perfect Software'M offers you this much. 
Perfec:t Software'" works with IBM-PC DOS~·· CP/M ~ 
and MS-DO .. operat ing systems as well as most 8-
and 16-bi t computers. And each Pert t Software'" 
program is pow r packed with extra-val ue features, 
including: 
· Common control commands. 
• Manual and automatic functions . 
• Self-teaching software. 

Circle 361 on inquiry card. 

You get more per­
formance, more flexibil­
ity and more auto­
matic functions with 
Perf eel Software"' than 
with conventional soft­
ware packages. So, you 
save time and effort. 
And Perfect Software"' 
programs are self­
teaching and fully inter­
active, for productivity 

PERFECT FILER" Ri us convenience. 
Perfect Cale"' provides unmatched spreadsheet 

performance. Perfect Filer"' is a records man­
agement powerhouse. Perfect Writer?"' Rated # 1 by 
Personal Computing; given highest marks by lnfo­
World; and called "the most comprehensive word 
processing package" by Esquire Magazine. 

Perfec t Software'." Your solutions for success. 

The Rebate. $160.00. 
Now, for a limited time, personal computer 

users can get back $50 each on Perfect Writer"' and 
Perf ct Cale'." And .. $30 each on Perfect Speller'" and 
P rfect Filer."' That's $I 60 factoiy direct to you 
when you buy all four Perfect Software"' programs~ 

Act now. Offer expires October 31 , 1983. 

Perfect Software; Inc. 
Solutions for succes~ 

702 Harrison Street , Berkeley, CA 94 710 

Perrec1 Sollware. Pertec1 Cale, Perrec1 Writer. Perfec1 Frier. and Rertec1 Speil!lr a1e trade · 
marks of Pertec1 Sof1wa re. Inc. IBM-PC and 18 M-PC DOS are reg1s.1ered trad£>marks al Inter· 
na11ona1 Business Machmes. CP/M is a registered 1racuimark oJ Digital Research. Inc. 
MS·OOS .s a re-;i1s1ered 1r00ernark at M1crosoll 

·Purcl>aseS mad!l as a pan at compuler manulacturer's original eQlllpmenl oHer do no1 
uallly Void where res1roc1ad by law Soo m·slore display 1or delalls 

BYTE Od o!M<r 19!13 65 



This On De ii 
Saved our us1ne sand Grossed 

over s 1,000 ,000. i Sales 
In 1979, our rec reational manufacturing business was booming. 
And we had developed a new product that looked like a real 
winner. The new product was extremely important. in that it 
appeared to be the answer to a seasonality problem associated 
with our other product lines. . 
By early summer, our order book was bulging. It really looked as 
if our off·season sales and production problems were over. Then 
just as quickly the rooffell in. Gas shortages devastated the 
recreational vehicle market overnight. And our order book for 
over two million dollars worth of the new product disintegrated. 
Faced with a fall and winter of virtually no sales, many thousands 
of dollars of unneeded parts and excess production staff. I had no 
choke but to shut down the production lines. And if a solution to 
our problem could not be found, the business itself was in 
jeopardy. 

A Ufe savfn& decision 

Decision- Analyst overcomes these problems by asking for the 
minimum input possible from you. in the correct sequence. It 
leads you step by step through the decision making process. then 
does all the necessary cakli!ations and produces polished reports 
without any further effort. And all of your input is stored on your 
disk so that revisions and updates can be made easily at any 
time. 

Comprehensive but easy to use 
Decision- Analyst is probably the easiest program you'll ever use . 
You can literally learn to operate the program using only the 'help' 
screens. But it comes with a thoroughly indexed manual which 
includes many pages of examples plus a step by step guide to the 
decision making process . 

And Decision- Analyst is no tly­
weight. 11 uses over 100,000 bytes 
offast compiled code and a 40,000 
character help file . The program is 
extremely 'bullet proof' and does 
all the work ... you do the thinking. 
And there is no danger of missing a 
critical step because your analysis 
is guided through each of the eight 
menu-driven sections. 

I spent many sleepless nights 
trying to come up wHh a solution to 
this nightmari sh situation. Then I 
remembered a course I had taken 
in decision analysis. I spent the rest 
of that night reviewing course 
material and other books I had 
bought on the subject. The next 
day,! called an emergency meeting. Endless opportunity 
Using the decision making for use 
techniques I had teamed , we spent Ifyou·re saying to yourself that you 
the rest oflhe week searching for really don't have any earth 
and analysing potential solutions. shattering applications for Decision 
The net result was that not only was ------------------------" -Analyst ... then consider this. 
the company pulled back from the brink of destruction, but we. !fyou're in-business. chances are that the most important thing 
added over $1,000,000.00 in gross saJes during that elf-season. you do is make decisions. 

AwayofUfe 
From that point on, almost every critical decision (and there were 
many) regarding new products, marketing channels, pricing, 
advertising, production equipment, engineering projects, received 
this same type of analysis. 
Although the process was very time consuming and clumsy, 
because it had to be done by !'land, our decisions were much 
improved. And there were some real benefits that we had not 
anticipated_ 
1. Our understanding of each problem was greatly increased. 
2. We uncovered opportunities that we would not have thought 
of in any other way. 
3. Our decisions were documented, preventing us from slipping 
o[ the selected path or 'rehashing· the same thlngs over and over. 
4. Consensus became easier because we were forced to focus 
and resolve each part of the problem, one piece at a lime. 

The birth ofDeclalon- AnaJyst"' 
Decision-Analyst was created because the process of evaluating 
complex decisions with multiple alternatives and many criteria is 
very tedious and time-consuming if you do it on paper. And doing 
It in your head is virtually impossible. 
Any complex decision usually requires multiple revisions to 
criteria, alternatives, weights and values assigned to them. If done 
manually, the ordeal of rewriting. recalcuJating and redocument­
ing tends to discourage revisions, thus producing poor results. 
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Decision- Analyst can help you select key personnel. decide on 
new machinery or equipment, prioritize major projects and 
allocate resources, choose a new product or a better price 
strategy. select new offices or plant locations, select the most 
profitable marketing channel or the best piece of compute r 
hardware or software. Use it to analyse any decision which has 
more than one viable alternative. 
In your personal life , it can help you choose the best job, select 
the right business. career or franchise, determine the best field of 
invest~ent or even the right home, boat or car. In fact. improving 
your decisions is probably the most rewarding thing you can do. 

Let us help you make a s 13900 decision 
If there 's a chance that Decision- Analyst could help you improve 
even one decision, would it pay for itself? Chances are il would. In 
fact. it's likely that it could save you the price many times over! 
So why not take advantage of this special $139.00 introductory 
price (plus $5.00 shipping) by calling us today? We'll even refund 
your money, within 30 days, if you 're not completely satisaed. 
Decision- Analyst requires a CP/M or MS·DOS operating system. 
52KofRAM, a 24 x 80 column screen and an 80 column printer 
for your reports. Order by calling collect to . , . 

Executive Software 
705-722-3373 

nc. 
I Kp!. tH 10'2() DAS 

Two NortJ1 S tutc Sti.-cd., Dover, Delaware 19901 
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. ·Ciarcia's Circuit···cellar . . "-' 

Build the Micro D-Cam 
Solid-State Video Camera 

Part 2: Computer Interfaces 
and Control Software 

Serial interfaces for the Apple II and the IBM Personal 
Computer and versatile software for the Apple II 

Last month I introduced you to the 
Micro D-Cam, a relatively low-cost 
direct-output digital camera that you 
can build, either from scratch or from 
a kit distributed by The Micromint. 
Using a 641<-bit dynamic memory 
chip as its optical sensor, it has a 
resolution of 256 by 128 pixels (pic­
ture elements), which is adequate for 
many applications, including input of 
gTaphic images, pattern and character 
recognition, robotics, process control, 
and security. 

In part 1 I explained the principles 
of operation of the 1532 Optic RAM 
(random-access read /write memory) 
and the rest of the Micro D-Cam's 
hardware. (Table 1 may help you re­
call some of the IS32's characteristics.) 
This month I'd like to finish the proj­
ect by discussing how the camera 
can be attached to the expansion 
buses of the Apple Il Plus and the 
IBM Personal Computer and how the 
camera is programmed to work. 

The amount of software included 
with this article is somewhat more 
than you've come to expect from a 
hardware-type fellow like me, but I 
feel it is necessary to properly show 

Copyrighr © 1983 Steven A. C1arcia . All rights 
reserved. 

by Steve Ciarcia 
hmv software can be used to enhance 
the final picture. In particular, some 

f you may be interested in the 
method used to present a gray scale 
on an Apple TI com puter. 

A Quick Review 
The f532 Optic RAM from Micron 

Technology Inc. is a memory chip 
specially packaged to function as a 
digital image-sensing device. (Be­
cause its output is a pure digital 
ignal, it cannot be used to directly 

drive a composite-video monitor.) 
The 1532 contains 32,768 usable light­
sensitive elements arranged in a 
matrix of 128 rows and 256 columns. 
Each of the elements in the matrix is 
a light-sensitive capacitor, a memory 
cell that can be accessed randomly by 
simply reading in the appropriate 

1. wo 128- by 256-elemenl arrays each 
measuring 5.504 by 1.088 millimeters 

2. element size: 8 microns by 9 microns 
3. vertical center-lo-center spacing: 

21 .5 microns 
4. honzontal spadng: as microns 
5. spacing between lef1 and right arrays : 

150 microns 

Table 1: Specificntions of the Micron Tech­
nology 1532 Optic RAM, a 64K-bit mem­
ory chip that has the exlra talent of ero­
ing ns n digital image detector. 

row and column address. Light strik­
ing a particular element causes the 
capacitor, which is initially pre­
charged to a fixed voltage, to dis­
charge toward 0 volts (V). The cap.c­
itor disc.harges at a rate proportional 
to the light intensity throughout the 
duration of the exposure. When the 
cell's content is read, a logic 0 remain­
ing in the cell indicates a bright 
pixel-the capacitor was exposed to 
a light intensity sufficient to di -
charge the capacitor past the thre h­
old point. A dark pixel is indicated 
by a logic 1 remaining in the cell, 
which happens when the light inten­
sity is not sufficient to discharge the 
capacitor past the threshold point. 

The operation of the image sensor 
can be compared to the function of 
film in a camera. The user can 
regulate the exposure by two adjust­
ments : aperture (f-stop) and shutter 
speed. The aperture adjustment con­
trols the amount of light that is 
allowed to expose the light-sensitive 
medium (either the 1532 or the film 
emulsion) by mechanically widening 
or narrowing the hole through which 
the light passes. The shutter speed 
(or scanning speed in the case of the 
1532) dictates the amount of time the 
sensitive medium is exposed. 
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APPLE) SERIAL INTERFACE -t5V 
OR GNO "' .. _ _ _ ... 

SERIAL I NT1~R~A~~ ;~:i:t ~UT} ~-~. : ,: .. _.9 ,: ;;: DRll/E ELECTRON1 GS 

OR EXT CU< 1 
RS-232C 5 16 

SERIAi. IN ERFACE 

Figu.re 1: A block diagram of the Micro D-Cam Sl)Ste.m . 

The Micro D-Cam's equivalent of 
an electronic shutter is controlled by 
commands transmitted to the inter­
face. Sending a SOAK command to 
the Micro D-Cam has the effect of 
opening the shutter. After the ap­
propriate period of exposure has 
elapsed , two commands, REFRESH 
and SEND, stop the exposUie (close 
the shutter) and transmit the image 
to the host computer. 

Interfacing the Micro D·Cam 
Last month, when we looked at the 

control and driver electronics of the 
basic Mic.ro D-Cam, we found that it 
communicates with its host computer 
serially, one bit at a time. In its 
minimal configuration, it requires 
four wires to be connected t.o the host 
computer: two supplying +5 V and 
ground potential and one each for 
serial data in and out. In a non­
specific configuration , it can opera te 

APPLE II BUS +SV 

+5V~ 
GNO~ 

DEVI OE IC3l 

asynchronously over an RS-232C link 
(at a data rate of up to 19,200 bps or 
bits per second), but [ have devised 
serial interfaces for the camera that 
can be attached directly to the IBM 
PC and Apple Il computers' buses 
(although still communicating serial­
ly). Using a fifth signal, an additional 
external dock signal provided to the 
bus interfaces by the drive elec­
tronics, the Micro D-Cam can then 
function at data rates up to 153,600 
bps. The complexity of interface cir­
cuits of this type depends upon the 
host computer's bus structure and 
address range. The general scheme of 
connection is shown in figure 1. 

Figure 2 is a schematic diagram of 
the circuit that forms the in terface 
from the Micro 0-Cam circuitry 
(shown in part 1) to the expansion 
bus of the Apple Il Plus computer. lt 
owes its simplicity to the predecoding 
of the I/O (input/output) slot ad-
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10 12 !I 
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D4 85 
05 13 66 A 7 8 16 06 
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9 15 07 

D7 11 ee 

13 
R/W 

14 !:'. 

11 FIS 

24 

1532 

U GHT 
REFLECTED 
rROM 

: [@.><Q~~~ 
LENS 

dress aJready provided on the 
Apple's main crrcuit board. The ad­
dress decoders usually required in a 
peripheral interface are eliminated, 
and the complete serial interface can 
be built with only two integrated cir­
cuits. The 74LS245 octal bus trans­
ceiver buffers the TTL- (transistor/ 
transistor logic) level serial da ta into 
and out of the MC6850 ACIA (asyn­
chronous communication interface 
adapter). The serial bjt rate is con­
trolled by the external clock output 
from the Micro D-Cam drive elec­
tronics. For maximum speed, the 
clock frequency should be set for 
153,600 Hz. 

Figure 3 on page 70 shows the 
serial interface circuit for the Micro D­
Cam configured for the IBM PCs 
bus. Due to the greater comp1exity of 
the Intel 8088 processor as compared 
with the Apple's 6502 and the PC's 
larger memory-address space, the in-

1CFIO 0 - CAM 
CONNECTlONS 

iRANSMITTEO 
DATA 

r -- -----, D,ATA-FIATE 
I IC.'12 CLOCI( I 
I 74L.SO 4 I 
Ii 4 I $EFOAL 

COMMAND 
I I INPUT 
l I L _ ____ _ _J 

Number l)'pe +5 v GND 

ICJO MC6B50 12 1 
IC3 1 74LS245 20 10 I 

IC32 74LS04 14 7 

Figure 2: A schematic diagram of an Apple Tl Plus or Apple Ile interfece for tile Micro D-Cam. The serin/ data sfream from the Optic RAM 
is converted to parallel bytes and placed on the Apple's data bus by the ACTA and b1is trnnsceivt:r. Although opemt-ing asynchronously, high 
data mtes (rip to 153,600 bps) are possible because of the eitemal data-rate clock input from the camera-control circuitry. 
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figure 3: An interfrice from the Micro D-Cam to a11 IBM Persomzl CDJnput:er (or a P.mS-O:Jmpolible em.it like ti1e MPX-16). A set <Jj jumpe 
roimedicms O'll the i11puts of exclr1Siue-OR gates determines .the l/0-lms address <Jf the· .int£rfru;e, sf1mun fml! set to he:xaderi111.al xD26 and xfYlJ. 

SERIAL 
OOWIMND 
INPUT 

Number T~pe +5V 

IC1 74LSOO 114 
IC2 74l.S05 14 
IC3 74LS74 14 
IC4 74LSt64 114 
ICS 74LS136 14 
ICV 74LS136 14 
IC7 74LS136 14 
1ca MC~O 12 
ICS 74LS04 14 

G1ND 

7 
1 
7 
1 
1 
7 
7 

1 



LAST NIGHT, 39 MUSICIANS HAD A 
COMPUSERVE CONFERENCE, SO DID 31 M.D.S, 
49 SPORTS FANS AND 640 APPLE POLISHERS, 

AND NO ONE HAD TO LEAVE HOME. 
The Electronic Forum, 
Cheaper than Long Distance 
and Much More Rewarding. 

Every night on the CompuServe 
Information Se1vice, professional 
and social groups discuss a wid 
range of subjects. From wha t's new 
in medical technology to what's 
nouvelle in continental cu isine. 

And very day more computer 
owners who share a common 
interest are discovering this exciting 
new way to exchange ideas and 
even transfer hard copy data. 

Circle 525 on Inquiry card. 

And besides electronic forums, 
they leave messages for each other 
on our national bull tin board, 
"talk" informally on our CB simulator, 
and communicate via CompuServe's 
electronic mail. 

But b st of all , in mo t ases, 
CompuServe subscribers get all of 
these state of the art communications 
options, plus a world of on-line 
in formation and nt rtainment for 
the cost of a local phone call plus 
connect time. 

To become part of this nexible 
communication n twork, all you 

need is a computer, a modem and 
CompuServe. Compu el\le connects 
with almost any personal computer, 
terminal, or communicating word 
proces or. 

To receive an illustrated 
guid to CompuServ and I arn how 
you can subscribe, contact or call: 

ContpuServe 
Consumer lnlormauoo Serw:e PO Box 20212 
5000 Arl<ngton C€<11re Bllld Columbus OH 43220 

800-848-8199 
In Ohio call 614 ·457·0002 

An Hl'.R Block Comoarry 
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(2a) Status Bit Meaning When Set to 1 

0 data has been received from !he camera 
1 a cornrnand rna.y be sent 10 the camera 
2 unused 
3 unused 
4 received data was Improperly lramed 
5 data rece•ved belore preVJous byte read 

(2b) Command Bil Meaning When Cleared to O 

7 none (always 1) 
6 none (always 1) 
5 alternating-bit mode (ALTBIT) 
4 wide-Pixel mode (WIDEPIX) 
3 7-bil data bytes (7BIT) 
2 transmit one frame instead of two (tARRAY) 
1 refresh lnslead of soak (REFRESH) 
0 send the requested image (SEND) 

Table 2: Mennirrgs of bits i11 the stnh1s register (2a) lnid command word (2bJ for tlie Apple 
Tl/Micro D-Cam interface. 

terface requires three times as many 
integrated circuits. Tn the IBM, the 
Micro 0 -Ca.ro's two port addresses 
are decoded by three chips: ICS, IC61 

and IC7. These are 74LS136 open· 
collei;:tor exclusive-OR gates con· 
nected together in a "wired-OR" COJ1-

figuration. The voltages wired to the 
11 inputs of the address decoder 
determine the interface board's ad­
dresses. As shown in fignre 3, the ad­
dresses 1 used were xD26 and x027 
(where x can take on any hexadeci­
mal value from 0 to f) . The 6850 
ACIA (IC8) functions as pre'Viously 
described except that IC2 and IC4 are 
configured as a wait-state generator 
to facilitate timely access to the bus. 

Data and Command Format 
The 6850 ACIA comprises a data 

register and a status register. You can 
configure operating parameter (such 
as parity, stop bits, start bits, dock­
ing, etc.) by writing values into the 
status register. aefore the host com­
puter can access the M.icro D-Cam, 
the ACIA has to be initialized to the 
proper configuration. The control 
software does this by writing two 
bytes, a hexadecimal 03 followed by 
a hexadedma1 14, into the status 
register. The first byte performs a 
master reset- on the AOA, while the 
second byte specifies that the serial 
transmission protocol is 1 start bit1 

followed by 8 data bits, followed by 
1 stop bit. 
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Reading the status register allows 
the control program t determine 
when new data has been received 
and when the ACTA is ready to send 
data. The meanings of the status bits, 
when set, are as shown in table 2a, 

In normal use, only bit 0 is checked 
when seeing if data is available from 
the camera. Bits 4 and 5 are used only 
in debugging. as these situations 
should not normally arise. When de­
signing the program that receives the 
image from the camera, it is a good 
idea to incorporate a time-out mech­
anism in case the camera stops send­
ing bytes before the program expects; 
otherwise, the program can hang up 
H the software misses even a single 
byte. 

Tn the Apple II P lus and Ile, the 
hexadecimaJ addresses of the type 
COnE access the status register of the 
ACIA on an interface card plugged 
into the corresponding slot, while 
COnF addresses access the ACl.A:s 
data register. The n is the hexadeci­
mal value of the slot number plus 8. 
For example, suppose the interface 
card were plugged into slot 3; 3 plus 
8 equals B, and so address COBE will 
access the statu registet and COBF 
the data register. 

Command Functions 
While the camera is running, the 

host computer directs the Micro 0 -
Cam's operating modes by sending it 
command words. Each command 

word is composed of 8 bits, with 
functions as suuunarized in tabJe 2b. 
Let's look at each of these in detail: 

ALTBJT Mode: When bit 5 is dear 
(equal to 0), the Micro D'-Cam trans­
mits only the pixels from the even­
numbered rows and columns in the 
Optic RAM. This mode usually pro­
duces a dearer image than the 
NOALTBIT mode at the expense of 
losing resolution . 
WIDEPIX Mode: When bit 4 is clear, 
the Micro 0-Cam transmits each 
pixel in the array twice. Each image­
sensing element is rectangu1ar in 
shape, so by "double-transmitting" 
the pixels, the proper width-to-height 
(aspect) ratio is maintained when the 
image is displayed on the computer's 
video monitor. 
7BIT Mode: The Apple ll's impJe­
mentation of high-resolution graph· 
ics is somewhat peculiar. The most 
significant bit of each byte on the hi­
res graphics page is reserved a the 
color bit for a group of pix ls, while 
each of the other 7 bits stores a 1 or 
0 as a bright or dark value for a pixel. 
In 7BIT rnode1 the Micro 0-Cam 
transmits data in a format compati­
ble with the Apple's high-resolution 
format, with 7 bits of pixel values per 
byte. The 7BIT mode is selected by 
clearing bit 3 of the command byte to 
0. The alternative to 7B1T mode is 
BBIT mode, whkh is achieved by set­
ting bit 3to1. The 8B1Tmode causes 
the camera to transmit in normal bfl·­
mapped format, with all 8 bit in the 
byte containing image data, and is 
preferred for use with all computers 
other than the Apple. 
!ARRAY Mode: The lARRAY mode 
is selected by clearing bit 2 of the 
command byte. Using this mode, 
only data from the image focused on 
the 1ower Jight-sensitive array is 
transmitted from lhe Micro D-Carn. 
By setting bit 2 of the command b te, 
2ARRAY mode is selected, which 
causes data from both arrays to be 
transmitted 6-om the camera . The 
2ARRAY mode cau es a split-screen 
effect because of the space between 
the two arrays in the image-sensor 
chip. 
REFRESH Mode: ln some ways, the 
Micro 0-Cam is like any other 



More than a 
personal computer. 

It's an accountant, word 
processor and financial 
planner. Now for only 
$3,390 per user.* 

No matter what business or profession you· re in. ALTOS " 
has a desktop business comput er system that can improve 
your efficiency-at a price that won' t put you out of business. 

For example. a typical Altos business solut ion includes 
integrat ed software appl ications for accounting (including a 
self -paced, step-by-step, built -in tutorial). word processing and 
financial planni ng. They· re all easy to learn and use. 

You can also choose f rom hundreds of other applications for 
attorneys. dent ists. doctors. insurance agents. manufacturers, 
pharmacist s. realtors and many more. 

Altos systems are designed to grow as your business grows. 
You can st art with a single user and add more users on t he same 
system. Plus you can link hundreds t ogether with a network. 

And when ;;ou're ready. built-in featu res let you add more 
storage capacity. peripherals and communications-even elec­
tronic mail and appointment schedul ing. 

All of our systems are backed by responsive. nat ionwide 
service and support through t he Customer Service Division of 
TRW, Inc. 

So if your business or profession demands more than a 
personal computer can deliver. talk to Altos. Call. write or clip 
the coupon today for a free brochure and the name of your 
local Alt os representative. 

Packed with more 
value for business 

o Please tell me more about the hundreds of uses for an Al tos 
desktop business computer system. 

D My application ls ----------------

0 Please have an Altos representative contact me. 

Name _ ___________ Title -------

Company Tel --------
Address ____________________ _ 

City /State/Zip _ ________________ _ 

Mall to : Altos Computer Systems. Attn: MarMting Services. 
2641 Orchard Parl< Way. San Jose. CA 95134 

BT·10 

800-538-7872 (In Calif .. 800-662-6265) 
In C<rnada. j416l 864 ·0740. 

;~~~t~sfl~~~i~~t~~:~::1-~8u~1!!~ C~d J:~s,~;:.~PK:Jtl=~ ~:~~~~·C~iJ~A~~~l~;;;k::~~::~T:~C:~J~E~T~%~f~m~ u~~u~,t~~~~UHIX ~ 
PROC~.and ALTOS EXECtlTIVE FlN AP~(' I AJ. PlAHN ER 3ppltc:iuons. Prk':e does fW).'[ llKJude prtnter. Cables. l11SralllAtiOn. lll'U!5. addll lOBal training nru:I m:iinunance. (ALLOlJ 
~LTOS tS a registered uildem•k of Altos Computer S,YSterns. XENIX Is a t rademart. of Mn:::1osott and Is 11- mk:rocomputer ~mpOement.atM>n or the UNIX operating 5)'Stem. UNIX l!i a tradem.ark ~ 
BelJ Latxiratorlft. r: 1g6J Al(05 Compurer Systems 

Circle 30 on inqu iry card. 
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Command 
Characier 

Control 
EHect 

increase exp~sure lime 
decrease exposure lime 

> 
< 
F 
L 
N 
p 

fix exposure lime lo curren setting 
load previously stored fmage rrorn disk 
print negative of screen Image onto Epson printer 

a 
R 
s 
l 

prin1 screen outpu( onto Epson (Grallrax ophon required 
quit and return to main menu 
toggle display of exposure time and light level 
save current image to dlsk 
use current light level and autotrack the exposure 

Table 3: Optio11s for control of the Micro D-Cam that may be selected in real time tlmm ii 
Jhe distributed men11-drive11 software. ee fable 4 fo r the options provider! in tire GREY16 
progmm. 

camera. It must receive the proper 
amount of light to make the image 
develop properly. Too much light will 
overexpose the image, while too lit­
tJe light will underexpose the image. 
faposure time is determined by how 
long the control program in the host 
computer allows the Optic RAM to 
be exposed to light without its cells 
being refreshed. Refreshing the 
image sensor is the same process 
used in any dynamic memory; the 
existing charge in each cell is sensed, 
the voltage compared with a thresh­
old potential, and a fresh potential 
of 0 V (for a logic O) or + 5 V (for 1) 
is rewritten into the cell. (The only 
difference in the Optic RAM is that 
all cells must contain +s V at the 
beginning of an image-sensing cycle 
when refreshing stops.) If the image 
e.nsor is not continually refreshed, 

the light focused on each cell causes 
the voltage in each cell to leak away 
at aiate proportional to the intensity 
of the light. When the image sensor 
i not being refreshed, we say it is 
"soaking" (in light). Allowing the 
image. sensor to soak for longer 
periods of time enables the Micro D­
Cam to see better in dimmer light. 

W11en the REFRESH mode is 
selected (by clearing bit 1 of the com­
mand byte) the Micro D-Cam keeps 
the image sensor's cells refreshed 
while it is sending an image. When 
bit 1 is set, SOAK mode is invoked . 
This causes the camera to soak (and 
therefore .remain sensitive to light) 
while it is transmitting an image. 
SEND Mode: When a command is 
sent to the camera with SEND mode 

selected (bit 0 cleared), the camera 
begins transmitting an image. 

Control Software 
The software for controlling and 

displaying pictures is vttal to the 
operation of the Micro D-Cam. 
Menu-driven versions of the Micro 
D-Cam confrol software for both the 
Apple IT and IBM PC are available 
.from The Micromint. 

However, some of you may already 
have the Micron Technology Optic 
RAM or a similar 641<-bit dynamic 
RAM device with suitable chip lay­
out, and you may want to build the 
Micro D-Cam from scratch . Conse­
quently, I have included with this ar­
ticle complete listings of two control 
programs written for the Apple IT. 
One provides experimenters with a 
means for testing the Micro D-Camj 
the second is a more sophi Heated 
software routine that e.nhances the 
image and performs gray-scale 
ordered dithering (I'll explain this 
term later). While the Micro D-Cam 
software includes some additional 
menu-driven utility programs (some 
options of which are shown in table 
3), all the Micro D-Cam photos 
printed here and last month can be 
reproduced using only the two pro­
grams in the magazine. 

A Sample Control Program 
The Micro D-Cam demonstration 

program (listing 1 on pages 512 
through 518) illustrate the simplest 
po sible software needed to receive 
an image from the camera and dis­
play it on the Apple's hi-res screen. 

It is not really as long and compli­
cated as it 1ooks; the accompanying 
flowchart (figure 4 on page 76) should 
reveal the genera] scheme of opera­
tion. the software consists of two 
parts: a short BASIC main program 
(listing la) and a set of machine-lan­
guage subroutines (shown in assem­
bled format in listing lb). The BASIC 
program loads the machine-language 
code from di k, interactively sets the 
correct TIO-slot number and exposure 
time, and calls the machine-language 
code to display the image; upon re­
turning to BASIC, the calling pr -
gram checks to see if you want toter· 
minate the proce s. 

The hard part of the work is done 
in the machine-language routines, 
which were necessary to allow the 
Micro D-Cam to operate at 153,600 
bps. When called, the machine code 
begin by making sure that th hi'-r 
screen is being displayed. It then in­
itializes the ACIA and sends a com­
mand to tell the camera to soak with­
out sending an image. (Th1s effective­
ly clears the Optic RAM and tells the 
camera to begin the exposure.) The 
program then waits for the duration 
of ~he exposure. 

The next step is to read the image 
from the camera and display it on the 
screen. To save time and memory, the 
software sends the picture straight to 
the hi-res screen memory (rather 
than reading it into a separate buffer 
area and then moving it) to minimize 
the processing of the final image. The 
mode used is alternate-pixel, wide­
pix.el, with 7-bit data words. Before 
any part of the picture is received, a 
number of memory pointers are set 
up to facilitate proper placement on 
the screen. A command is sent to the 
camera to begin transmitting the im­
age, and the progra.m loops to read 
in each byte of the image and put it 
on the screen. 

The controJ software knows how 
many bytes of image data it should 
receive from the camera, but a prob­
lem can arise from .relyin g on byte~ 
counting to determine when to stop 
reading data: if the computer misses 
one, it could hang the ystem up. To 
be on the safe side, a time-out loop 
has been provided in the image-read­
ing routine. If the computer time out 



Fill in the blanks. 

QUADBOARD 1

" 

BY QUADRAM,T 
NOW AVAILABLE 
WITH NO RAM 
INSTALLED. 

Quadboard, the '1'JOrtds 
best-selt(ng multlfunction board 

for the IBM Personal Computer. now boasts 
a brand new feature- Nothing. No RAM. 
The perfect amount of memory when your 
system has all the RAM it nee<fs. 
Naw you can take advantage of the 
Quadboard s other enhancement capabilities 
without paying for unneeded memory or 
giving up that Quadram Quality. Whether 
you own a PC. PC II. or PC XT. 
Quaclboard comes with a parallel port 
designed to operate most parallel printers 
and Other parallel devices. A fully· 
programmable serial port for alf your 
data communications needs. and a 
battery"J)O'Nered chronograph (a real· 
time clock/calendar to keep your system's 
clock always up-te><late). 
Plus theres OuadMaster Software. too. 
With QuadRAM Drive. The program that 
lets you use part of system memory as 
multiple RAM drives. Solid-state dnves 
that let you store and retrieve important 
i nforrnation fast. 

And Qspool. The buffer program that lets 
you oompute while you plint Now you 
won't ever have to wait on your pnnter 
again. And theres also Qswap. The program 
that lets you change line prtnters 1 and 
2 back and fOrth. As often as )(lu like. 
Whenever your printing needs change. 
And remember, Quadboard still comes fully­
socketed. For memory expansion in 64K 
increments. So whenever you're ready. 
simply plug in the d.esired number of 
chips fur up to 256K additional RAM. 

Versatility. Dependability. Quality. Quaclboard 
by Quadram. Still the first and only board 
your IBM PC, PC II. or PC XT may ever need. 

szgs(Socketed wlth no RAM lnsta.l led) 
Available at retail computer stores 
worldwide. 

~ Q~~ 
~355 lnle rnatlonal Blvd./Norcm•s, Ga. 30093 
(~04) 923-6866/TWX 810-766-4915 (OUAORAM NCRS) 

Circle 385 on inouirv card. 
o Copyright 1983 Ouadram Corporation 
AU righl$ reserved 



START 

SET UP DISPLAY 
FOR HI · RES 
PAGE I 

INITIALIZE 
MEMORY POINTERS 
ANO TIME OUT 
COUNTER 

GET THE STARTING 
AOORESS OF THE 
NEXT ROW ON 
THE HI-RES SCREEN 

I NITIALI ZE 
ACIA (SENO 
HEXADECI MAL 03 
THEN 14 TO 
STAIUS REG) 

DE CREMENT 
TI ME OUT 
COUNTER 

READ BYTE AND 
STORE IN MEMORV 
INIT TIMEOUT 
COUNTER 

TR ANSFER SYTE: 
TO SCREEN 
IN CREMENI 
POINTERS 

SEND COMMAND 
TO SOAK 
WI THOU'T SICNO 
(H EXAOEC~MAL 0 3.l 

WAIT l'OR 
OURAilON OF 
EXPOSURE 

SEND COMMAND 
TO SEND IMi>GE 
(HEXADECIMA L CO) 

NO 

CUCK 
APPLE'S SF'EAKER 
TR 'I' AGAIN 

INITIALIZE 
MEMORY 
POINTERS 

STOP 

figure 4: A fl(lWCiiart of the Micro 0-0lm demo11stmtio11 prog-r1rm for Ifie Apple 11, The program consists of a BASIC mai11 ro1di11e, sllown 
in listing la, and some 6502 mncl1ine-/a11g1111ge !mbroutines, shown in asse111bly-la11g11nge form in listing ib. 

while waiting for the camera, it clicks 
the speaker, checks for a keypress, 
and tries the entire command se­
quence again . Ln this manner, you are 
alerted to any possible problems. 

Because the Apple's hi-res screen 
ctisplay is mapped nonlinearly into 
mertmry space, a lengthy table at the 
end of the machine-language code 
provides the starting address for ead1 
consecutive row of the hi-res screen. 
The program gets the address of the 
beginning of each row and then 
reads 40 bytes from the camera, plac­
ing them consecutively on the 

Command 
Character 

Control 
Effect 

screen. The next row, and each row 
after it, is done ln a similar manner. 

Once the image is on the screen, a 
command is sent to the camera to 
refresh without sending. This gets it 
ready for the next exposure. Finally, 
the machine code checks the key­
board and processes any command 
inputs before 'return1ng to BASIC. 

Obtaining Gray Scale 
A more user-friendly demonstra­

tion of the Micro D-Cam that also 
provides a level of gray-sca:Je capabili­
ty is the GREY16 program of Ii ting 

N 
F 

display the image In normal size (256 by 64) 
display the Image In lull size (256 by 128) 

G 

E 

s 

a 

create a picture (256 by 128) with 15 levels of gray (thts process takes 
about 30 seconds and displays a counldown or the number of ex· 
posures from F to 0) 

onange the exposure Orne of the current dcsplayed 1ma.ge, tne upper 
lim•I ol lhe gray-sciile image, or the lower limil of the gray·scaJe 
image 

save to disk the pioture currently being displayed this may be done 1n 
any of the lhree dfsplay modes: normal. lull, or gray) 

quit the program and relurn to BASIC 

Table 4: A s11mmnnJ of t1 er co111111ands imp/eml!rited in the GREYI6 progmm of listing 2. 
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2 (pages 518 through 538) . lt has one 
mode that allows you to do quick 
aiming and focusing of the camera, 
another to let you get an idea of what 
the final picture will look like, and a 
third to create a 15-intensity-level 
gray-scale picture on the Apple Il. 
(The processes involved are outlined 
in the flowchart of figure S. Unfor­
tunately, space constraints prevent 
me from showing you a similar pro­
gram for the IBM PC) 

Using GREYJ.6, you can change the 
length of exposure for the image be­
ing displayed, or you can change the 
upper and lower exposure limits of 
the gray-scale image. Onct? you've ob­
tained a satisfactory picture7 you can 
save it on disk for later use or print 
it on an Epson MX-80 printer 
(equipped with Graftrax) us1ng the 
screen-dump program. A summary 
of available commands in the 
GREYl.6 program is shown in table 4. 

When it is first powered up, you. 
start the camera running by selecting 
one of the options from the GREY16 
menu. If the exposure time is insuf­
ficient, the screen will be black. If the 
exposure time is excessive, the screen 

Text contim1cd on page 82 



Advanced Digital 's new SUPER 
STARTM is the first of a family of 
S-100-based computer systems to be 
equipped with a 5-1/4" 5-MB Fixed/ 
5-MB Removable Cartridge Win­
chester disk drive (10 MB on-line 
storage capacity) as standard. Now 
you can have the capacity of up to 
50 floppy diskettes and the speed 
and convenience of 100% backup 
using the industry-standard Dysan 
5-MB cartridge. 

SUPER ST AR is the ideal system 
for business, professional, and educa­
tional applications. Its CP/M* 
operating system (standard) gives 
you access to a vast library of readily 
available software programs. The six­
slot motherboard allows plenty of 
room for expansion. 

And as your business grows, 
SUPE R ST AR can grow with you. If 
you need more memory, just plug it 
in. SUPER STAR is based on the 
S-100 IEEE standard. To add more 
users, simply add Advanced Digital's 
SUPER SLA VETM processor boards 

"CPIM i• a trad emark o f Digital Resmroh Corp. 
ThrboDOS i• a trademark of Softwara 2000 /n.c. 

and TurboDOS* operating system. 
Now you've got an extremely power­
ful, multi-user, multi-tasking, multi­
processing SUPER STAR computer 
system for up to four users. 

SUPER ST AR is truely a Super 
comput.er system. Look at these 
outstanding features: 
• New Slim-Line Profile 
• 5-1/4 ", 10-MB Winchester Disk 

Drive, 5-MB Fixed, 5-MB 
Removable Cartridge 

• 5-114", Half-High, 48TPI Floppy 
Disk Drive (Osborne Format 
Compatable) 

• Six Slot Motherboard 

SUPER STAR, SUPER SIX, S UPER SL.A VE are 
trod11nH>rk$ of A dvonc«i Digltol Corp. 

• Switch-selectable 110/220V Power 
• Up to 4 Users With SUPER 

SLAVES And TurboDOS 
• CP/M Operating System Standard 
• One Year Warranty 

SUPER STAR is the perfect sys­
tem for applications requiring large 
data storage capacity, speed, per· 
formance, reliability, and dependable, 
convenient back-up capability. And 
at a suggested retail price of $5 000, 
SUPER STAR is a SUPER VALUE. 

See the entire Advanced Digital 
product line, including the new 
SUPER ST AR, at your local, quality 
computer dealer or contact: 

ADVANCED 
DIGITAL 

CORPORATION 

5432 Production Dr., 
Huntington Beach, CA 92649 
Phone: (714) 891-4004 
Telex: 4722065 ITTSCSMA 

For Europ'"'" Di$Lri/Juto.-. contact: (714) 891-4004 



(Sa) 
START 

YES 

LOAO 
ROUTINES 

INIT 
VARIABLES 

YES 

POKE 
SOAK TIME 

DI SPLAY 
EXPOSURE 
TI ME 

YES 

NO NO 

CAL.L 
SUBROUTINE 

CALL FUL L 
SUBROU T l"IE DISPLAY 

"IORM YES 
DISPLAY 

NO 

YES 

YES 

f\10 

YES 

CALL 
SUBFWUTINE 

SET 
EXPOSURE 

SET 
FULL 
01 SPL.AY 

CALL 
SUBROUTl"IE 

GREY 
DISPLAY 

(Sb) 

(Sc) 

CLEAR AC IA 
INIT 
POI NTERS 

TELL CAMERA 
TO SOAK 
WITHOUT SEND 

WAIT 
EXPOSURE 
TI ME 

TELL CAMERA 
TO SEND IMAGE 

RETURN' 

FU LL 
DISPLAY 

CALL 
SUBROUTINE 

TAKE 
PICTURE 

CALL 
SUBROUTINE 

DISPL AY 
PICTURE 

RETURN 

Figure 5: Flowcllarts of the GREY16 program for tlie Apple Tl (the fig1 1re co11fin11es on pages 80 and 82). The BASIC portion appears as 
listing 2a, the maclri11e-lat1guage portion as listing 2b. Tile main routine (Sa) calls various subroutines: NORM DISPLAY (Sb), FULL DISPLAY 
(Sc), SET EXPOSURE (Sd), GREY DISPLAY (Se), TAKE PICTURE (5{), DISPLAY PIC (Sg), and ENHANCE (Sh). 

The subroutine GREY DISPLAY takes sensor pixels from 15 exposllres and translates them into arrays of the smaller display pixels to 
represent intenuediate brigl1tnesses. 

Figure continued on page 80 
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Model 1oo8K $679 
Model 100 24K $835 

CITOH Prowriter $375 
CITOH Prowrlter II $649 

Color Computer II 16K $185 
w/16K Ext. Basic $245 
w/64K Ext. Basic $305 

Coco Drive 0 $329 
CoCo Drive 1 $235 

Model IV 16K $ 849 
Model1V64K 

2 Disk 8t RS232 $1699 

DWP210 $629 

BUY DIRECT Here are just a few of our fine offers . .. 
call TOLL FREE for full information. 

COMPUTERS R.S. Modem II 
Model 1264K 1 Drive $2699 R.S. DC-1200 
Model 1264K 2 Drive 3375 PRINTERS 
Model IV 16K 849 Smith Corona TPI D.W. 
Model IV64K Sliver Reed EXPSOO D.W. 

2 Disk & RS232 1699 Sliver Reed EXP550 D.W. 
Color Computer II 16K 165 Daisy Wheel II 

wl16K ext. basic 245 DWP210 
w164K ext. basic 305 DWP410 

Pocket Computer 2 165 CGP115 
Model 1681Dr 256K 4249 DMP100 
Model 168 2Dr 256K 4915 DMP120 
Model 1008K 679 DMP200 
Model 10024K 835 DMP400 

MODEMS DMPSOO 
l ynx Ml/Miii 235 DMP2100 
Hayes Smortmodem II 235 Gemini 10X 
Hayes Smortmodem 1200 56S Gemini 15 
Novollon Smortcot 1200 459 CITOH Prowriler 
Novotion J-Cot 125 CITOH Prowrller II 
R.S. AC3 129 Okldoto 
R.S. Modem I 89 Epson 

We have the lowest possible 
Fully Warranteed Prices AND 
a full complement of Radio Shack 
Software. 

Prices subject to change without notice. 
Not responsible for typographical errors. 
TRS-80 Is a registered trademark of Tandy Corp. 

160 
56S 

469 
430 
665 

1745 
629 

1159 
159 
315 
395 
520 

1010 
1219 
1745 
315 
425 
375 
649 

CALL 
CALL 

DISK DRIVES 
R.S. Model IV Drive 0 
Color Computer Drive 0 
Color Computer Drive 1 
Primary Hord Disk M12 
Primary Hord Disk Miii 

ETC. 
CCR-81 recorder 
C .C. Joysticks (pair) 
16K Rom Chips 
64K Rom Chips 
8K Par/Par Mlcrofoser 
Parallel printer cables ore 
available for most computers. 

SOFTWARE 
CoCo FHL flex D.O.S. 
R.S. Soffwore 10% oft list. 
Send for listing of 
brand name soffwore. 

TOLL FREE 
1·8GO-J4J·8124 

515 
329 
235 

2689 
1799 

52 
22 
25 
75 

135 

69.95 
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Figure 5 conlinued: 

(Sd) 

HIGH 

GET Nf:W 
HIGH 
EXPOSURE 

(Se) 

NO 

SET 
EXPOSURE 

GET NEW 
CURRENT 
EXPOSURE 

RETURN 

GREY 
DI SPLAY 

CLEAR TABLE 

PRINT 
COUNT DOWN 

CALL 
SUBROUTINE 

TAKE 
PICTURE 

INCREMENT 
PIXEL'S 
COUNTER 

ADD 
INCREMENT 
TO 
SOAl<T I ME 
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L.OW 

GET NEW 
L.OW 
EXPOSURE 

NO 

INIT 
POINTERS 

GET THIS 
PI XEL'S 
COUNT 

CALL 
SUBROUTINE 

DISPL AY 
PICTURE 

RETURN 

(Sf) 

NO 

(Sg) 

TAKE 
PIC URE 

CL EAR ACIA 

TELL CAMERA 
TO SOAK 
WITHOUT SEND 

WAIT 
EXPOSURE 
TIME 

TELL CAMERA 
TO SEND 
IMAGE 

IN ITI ALIZE 
PO INTERS 

GET BYTE 
FROM CAMERA 

PUT BYTE 
IN BUFFER 
AND INCR. 
PO INTERS 

NO 

CALL 
SUBROUTINE 

ENHANCE 

RETURN 

DISPL AY 
PICTURE 

l!lllTIAUZE 
POINTE.RS 

GE T BYTE 
FROM BUFF ER 

PUT OYTE 
ON SCREEN, 
IN CR. POINTER S 

RETURN 



Why pay more for a 1200 baud, auto-dial, 
212A Modem for your IBM PC? 

Flip the pages . You see PC modem cards with 
fewer features advertised for as much as $599. 
Up until now that's how much it cost to make a 
modem capab le of transm itt ing at 120 charac­
ters per second (1200 baud). It doesn"t take a 
computer to f igure out the savings in phone line 
charges when you communicate four times 
faster than the 30 character per second modems 
(300 baud) . Now you can have the solution to 
your communication needs at an unheard of 
price. 

NOW CO M E TH E SMART GUYS 
You can imag i ne how precise the components 
had to be to convert tones over a phone line into 
characters. Precision equates to cost . W ith the 
advent of the mass market in personal computers 
the economics of scale drove the costs of 
manufacture down but did not effect the pre · 
cision requ ired. The technology used is called 
··analog filter ing". It is the process of sending 
(modulat ing) and receiving (demodu lating) tones 
w ith perfect pitch. A lot or adjust ing. noise 
suppression. and a litt le magic is required . Rea l 
expensive. Some use lots of chips and fi lters 
(known as discrete components). The latest 
rage is LSI (Large Sca le Integration) technology. 
Which is the same old analog stuff condensed 
onto fewer ch ips. 

A NEW IDEA 
We took a different approach . With the Oubie " 
PC modem card you can say goodbye to the 
fellow who deli vers your ice because refriger­
at ion has been invented. Through the use of 
four microprocessors (see picture) the tones are 
chopped up digi tally and measured mi ll ions of 
times per second. eliminating the need for 
analog ci rcuitry. Two microprocessors do the 
modulat ing, two the demodulating . The chips 
are programmed to emulate the 103 (30 charac­
ters per second) or 212 (210 characters per 
second) standards and determine the correct 
speed automatically. It's a proven technology 
that provides outstanding performance. Best of 
all. i t's inexpensive and rel iable. 

NO CORNERS CUT 
We i ncluded every feature you would want in a 
modem card. It plugs into your IBM PC or XTand 
occupies any one slot since it is just 6 / 10 of an 
inch th ick. The card comes w ith an asynchronous 
port which can be used tor a pr inter when you 
are not us ing your modem (COM1 or COM2) 
It's FCC reg istered for di rect connection to you r 
modufar phone jack with the cable wh ich is 
included. There is a separate modula r jack tor 

your telephone or you can list.en through the 
boards' speaker . It operates in fu ll or half duplex 
mode on Rotary dial lines (pu lse dia l ing) or on 
tone lines (DTMF). or a combination of both . It 
will work in originate or auto-answer modes. A 
separate microprocessor, a Z8, controls all the 
funct ions_ 

LET'S TALK SOFTWARE 
The Oubie ' PC mode m is 100% compatib le w ith 
the Hayes software commands so you can use 
any of the popu lar communications packages 
like CrossTalk. Transend. PC-Ta lk Ill , etc. Of 
course we include our Oubie 'Comm software 
package. W e th ink it is as comprehensive a 
program as you will need. It stores phone 
numbers, log-on information, handles setting 
the modems characteristics, saves to disk l ies, 
transmits from disk fi les. and even allows you to 
transmit a disk file w ith error checking using 
the XMODEM protocol. You can even set up 
your modem for auto answer mode so your 
computer can be accessed remotely. 

WHY BUY FROM US 
Because besides having the most advanced 
product on the market. we stand behind it and 
you. If at any time du ring the one year warranty 
peri od your modem shou ld require service, we 
w ill fi x or replac e it w ithin 48 hours. Notice also 
there are no h idden charges in our pr ice. 
Nothing extra for c redit cards or COD charges. 
W e even pay UPS to de liver to you . If you sti ll are 

not convinced. and are ready to buy another 
brand of modem, ask them ii their product can 
take our acid test. 

TH E A CID TEST 
Oubie ' gives you a 30 day satisfaction guarantee 
on your modem. If you are not completely 
sat isfied we w ill rnfund the entire amount of 
your pu rchase including the postage to return 
it . If you can , get any of our competitors to give 
you the same guarantee. Buy any modem you 
like and return the one you don 't like. We know 
wh ich one you w ill keep. 

WHY PAY MO RE? 
We don "t have a clue. Ifs all h ere. A high 
qua lity, fu ll featured. communicat ions package 
at a price that used to be reserved for 300 baud 
modems. But if you decide to spend an extra 
$200 or 5300, we would sure like to hear why. 
We have spent lots of t ime thinking about it. and 
frank ly, we just can"t com e up with a reason . 

TO ORDER BY MAIL SEND 
-Your name and shipping address 
- Daytime phone number 
- CaHfornia residents add 6% sales tax 
- Company check or credit card number 

With expiration date. (Personal checks 
take 1 5 days to clear) 

~-TO ORDER BY PHONE: 
Ca ll (805) 482-9829 

PRICE: 
&299 Includes: 212A compat ible 30011200 
Baud Direct-Connect modem, Qubie'Comm 
Software, cable to connect to modular phone 
jack, Insta llat ion instructions and manua l. 1 
year limited warranty. 

Cable for Serial port to printer •.. •• . $25 

SHIPMENT 
We pay UPS surface charges. UPS 2 day air 
serv ice add S5 extra . Credit card or bank 
check orders shipped next day. 

QUBIE' 
Circle 369 on Inquiry card. 

DISTRIBUTING 
4809 calle AJt o 
camarlllo , CA 93010 



Fig11re 5 co11 ti11 11ed: 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~--, 

ENHANCE 
(Sh) 

INITIALIZE 
POINTERS 

INITIALIZE 
FILLIN 
POll'HERS 

SITS 0, 4 ARE 
UNCHANGEO 

BIT 2 GOES TO 
BIT 5 OF BYTE 
ONE ROW AWAY 

BIT 6 GOES TO 
BIT l OF BYTE + l 
ONE ROW AWAY 
INCR. POINTERS 

Text continued from page 76: 

will be completely white. These 
situations may be remedied by in­
creasing or decreasing the exposure 
time or changing the lens aperture. 
You may need to focus, also. Even­
tually, a dear picture will appear on 
the video screen when the lens is 
properly adjusted. 

The gray-scale portion of the pro­
gram demonstrates what can be done 
with just a little bit of software en­
hancement, permitting you to create 
images with 14 intermediate levels of 
brightness (plus extreme dark and 
bright) and display them on the 
Apple's hj-res screen. The image of 
an automobile shown in photo 1 is an 
example. 

The technique used to display the 
gray-scale pictures on the Apple 11 
Plus and Ile computers is known as 
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SITS 2. 6 ARE 
UNCHANGED 

BIT 0 GOES TO 
BIT 3 OF BYTE 
ONE ROW AWAY 

BIT 4 GOES TO 
BI T 7 OF BYTE 
ONE ROW AWAY 
INCR. POINTERS 

YES 

BIT S 1. 2. 5. 6 BITS O. 3. 4. 7 
t>.RE "HOLES" ARE "HOLES" 

BITS 0, 4 ARE BITS 2. 6 ARE 
UNCHANGED UNCHANGED 

BIT 3 COMES BI T 5 COMES 
FROM BIT 0 OF FROM BIT 2 OF 
BYTE ONE BYTE ONE 
ROW PREVIOUS ROW PR EVI OUS 

BIT 7 COMES BIT l COMES 
FR OM BI T 4 OF FROM BIT 6 OF 
BYTE ONE BYTE -1 ONE 
ROW PREVIOUS ROW PREVIOUS 

INCREMENT 
POINTERS 

NO 

RE TURN 

ordered dithering, in which half-tone 
values are constructed from multiple 
binary black or white images. The 
process requires the Micro D-Cam 

system to take 15 exposures of the 
same subject, each lasting a little 
longer than the previous one. (This 
normally takes only several seconds.) 
After each exposure is taken, every 
pixel in it is checked. If the pixel is 
on (showing a 1 value corresponding 
to brightness above that exposure's 
threshold), a counter location corre­
sponding to that pixel is incre­
mented. At the end of 15 passes, this 
process yields a table of values, each 
value describing the relative intensi­
ty of its corresponding pixel. For ex­
ample, if a pixel's final value is 15, 
that pixel should be displayed max­
imally bright; if a pixel's value is 8, the 
pixel deserves a shade of gray half­
way between the black and white 
extremes. 

Photo 1: The Micm D-Cam was aimed 
at a car parked outside. The dithered 
digital gray-scale image shown l1ere is 
displayed by an Apple lI P/11s . 

Once the pixel-intensity table has 
been constructed, a 4 by 4 dither 
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More micro software is /////~ written for Hayes than for any other modems! 

Because Hayes. the telecomput· a hundred software programs written in the field. Doing your gift shopping 
via computer Or collecting and analyz· 
ing commodity or stock information. 
Let Hayes provide the superior com· 
munications link! 

ing leader. continues to lead the for Hayes modems by independent 
way! With popular-selling modems programmers. For diverse communi-
that make telecomputing a breeze cation functions, from the practical 
for beginners or professionals. And to the fun. But all maximizing the 
with sophisticated engineering that advanced telecomputing capabilities 
appeals to software developers. of Hayes modems. 

Send for our free Communications Whether you're collaborating on 

Mail the coupon today for your 
free copy of the Hayes Communica· 
tions Directory. (Or pick one up at 
your local computer store.) Software Directory. It lists more than competitive strategies with offices 

"'"'"'' TilE FUGITT PLASNEI 

Provides a comprehensive Aviation software A !lows users to play 
--port folio management---simplifies planning---backgammon with 

system for active trader. and increases safety. players at dist;int 
money manager or Automatically logs·on locat io ns.. 
investor. to networks. answers r. - - - - - - - - - - - - -

Protects sensitive phone. saves incoming Mail To: Hayes Microcomputer Products, Inc. 
information sent over- - data. and allows it to be Attention: Marketing Services. 5923 Peac htree 
te lephone lines so that stored on disk. edited . Industrial Blvd .. Norcross, Georgia 30092. 
no unauthorized person and printed. 
can decode files. 

Transfers files between 
Permits use of normal- var ious micros. minis or 
telephone lines for mainframes. 
accessing international 
Telex network . Automatically answers 

phone in your name; 
- -------receives. delivers 

messages. 

NOfE, More and more 
sohw<Jre is being writ ten 
for Hayes modems every· 
day. Please ler us know if 
you would li ke to have I 
your program induded in 
ournext software directory. I 
Circle 205 on Inquiry card. I 

I 

Name ___________ _ 

Address __________ _ 

City ____ State ____ Zip _ _ 

Please send additional information on: 
O Smartmodem 300' " 
D Smartmodem 1200 ' ' ' 
0 Smartmodem 12008' 

(plug· ln board for IBM PC) 
D Micro modem lie' (for Apple computers) 

(DHayes· BY2 

' FCC •pproved in U.S.A . 
' ' DOC a pprov.d I 11 Ca m1d.1. 

198! Haye• Microcomputer Prooucts. Inc. 



Steven A. Ciarcia 
Consult ing Edilor 

BYTE 
A McGraw-H ill Publication 
70 Main Streel 
Peterborough, New Hampshire 03458 
Telephone 603/924-9281 

(2a) 

(2b) 

Photo 2: A comer of 01e author's business 
card (2a) was easily reproduced by the 
Micro D-Cam {2b) because the printing 
represents only two levels of brighfuess. 
One polentia/ 11se of tl1e image camera is 
in optical clwracter recognition. 

matrix is used to assign a display 
value (an array of binary pixels) to 
each screen position. In this software, 
the matrix is as follows: 

0 8 2 10 
6 
9 
5 

12 4 14 
3 11 1 

15 7 13 

Then, one pixel at a time, the 
values in the table of final image 
magnitudes are compared to the 
array-element values in the matrix . Lf 
the image value for the pixel is 

(3a) 

Steven A. 
Consultin 

greater than the element's value, that 
array element is turned on. If the in­
tensity value is 0, none of the matrix 
elements are displayed bright; if the 
value is 8, elements 0 through 8 are 
displayed bright; and if the value is 
15, all the elements become bright. In 
this manner, 15 levels of luminance 
may be represented but at a certain 
loss of spatial definition. The process 
is repeated across the entire screen 
until each screen position has a value 
assigned to it . 

It would definitely be possible to 
use different-size dithering matrices, 

(3b) 

with certain trade-offs. For example, 
a 2 by 2 matrix would yield only 5 
levels of gray but would have much 
finer spatial definition, while an 8 by 
8 matrix would yield 64 levels of gray 
but with much loss of spacial defini­
tion. 

The GREY16 program overcomes 
many of the limitations associated 
with binary optical sensors. While 
black print on white paper (like my 
business card, shown in photo 2) is 
easily viewed by the Micro D-Cam 
with no enhancement, we don't live 
in a pure-black-and-white world, and 
three-dimensional objects need 
shading to be recognized on a two­
dimensional video display. 

This is most easily demonstrated 
with a series of photos of a pair of 
dice. Photo 3a shows the color and 
lighting conditions of our sample ob­
ject . [f we use the Micro D-Cam with­
out gray scale, we obtain the binary 
picture in photo 3b. (This slightly 
vague yet quite representative picture 
of the dice would probably be usable 
in robotics or some recognition 
applications.) 

For a more representative picture, 
we can invoke the G command in the 
GREY16 program to produce photo 
3c. There is now no question of what 
the subject is or what value is shown 
on the dice. lf the image were repro­
duced on a computer capable of dis­
playing half-tones, it would look 
much more like photo 3a than this 
dithered Apple II Plus display. 

(3c) 

Photo 3: A pnir of dice (3a) <oos scanned hy Ille Micro D-Cam. Wilen 011 /y hvo levels of luminance are recorded and sent to l/1e com­
puter's display, the result is the 011tpul slrmun in pf10/o 3b. When multiple gray-scale exposures and ordered dithering are invoked, 
the more easily recognizable output of photo 3c appears. 
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Computer Paper that is affordable and portable! 
M·91 aeries fit 80 column printers. M-41 aeries flt 132 column wide printers. 

M910lE20 
sw.11· 
blank register bond 1 part, 
W perloraled side 
margins (fdeal tor word 
processors) 

M910PPTC 
9W'x11• 
blank, w· perforated side 
margins, carbonless 2 
part 

MICRO MATE 19a Tradomarkol SCM Allied Paper, Inc., Dayton, Ohio 

M910PPTC 
9W' x 11· 
blank, ~· pertoraled side 
margins. cartJonfess 4 
part 

M41GHS 
14~· x 11" 
W green bar register 
bon(l 1 part 

C1rcle 412 on Inquiry card. 

M41GTC 
14W' x 11" 
W green bar carbonless 
2part 

M41GTC 
147~· 1111· 
W 0111en bar carbonless 
4part 



ERG/68000 
MINI-SYSTEMS 

0 Full IEEE 8981$100 competlblllty 

HARDWARE OPTIONS 
0 BMHz, 10MHz or 12MHz 88000 

CPU 
0 Memory Management 
0 Multlp\e Port lntelllgent 110 
0 84K or 128K STATIC RAM 

(70 naec) 
0 256KJ512K or 1MB Dynamic 

RAM, with full parity (150 nsec) 
0 5 'I•" - B" D/D, D/S floppy disk 

dr\'llea 
D 5MB-40MB hard disk drives 
0 Full DMA Disk Interface 
D SMD Disk Interface 
D 'I•" tape streamer 
D 1 O to 20 slot backplane 
D 20 or 30A amp power supply 
D Deak top or Rack mount 

cabinets 

SOFTWARE OPTIONS 
D 88KFORTH1 systems language 

with MACRO aaaembler and 
META compller, Multl·user, 
Multl·Tasklng 

D Fast Floating Point package 
D Motorola's MACSBUG 
0 IORISa Operating System with 

C, PASCAL, FORTRAN 77, 
68K·BASIC1, CIS COBOL•, 
RDBMS 

0 UNIX2 Sys Ill C, etc. 
0 CPIM-68K' O/S with C, 

Aseembler, 88K·BASIC1, 

88KFORTH', ZBO EMULATOR1, 

APL 
D VED88K1 Screen Editor 

Trademark 1!RG, Inc. 
2BELL LABS ~ Dlgltal Research 
•Micro Focus 5Whlteamlths 

30 day dellvary 
with valid Purchase Order 

OEM prices avallabf e 
For CPU, Integrated Card Sets 

or Systems. 
·~ 

7f\ .Et
1 ;,)t' ~ . 

-,.~./ 
Empfrfcal Research Group, Inc. 

P.O. Box 1176 
M II ton, WA 98354 

208-631·4855 
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Closing Observations 
Two articles have not been enough 

to describe aJI the capabilities of the 
Micro D-Cam. lf l had more time, I'd 
try some experiments using different 
lenses and filters . Theoretically, if 
three exposures were taken through 
red, green, and blue filters, we 
should be able to create a color 
image. 

One interesting fact I did observe 
is that the 1532, like most silicon­
based image sensors, is infrared-sen­
sitive. My test was somewhat un­
scientific, and I hav no precise data 
on the Optic RAM's spectral sen­
sitivity. I merely lighted the subject 
with some infrared light-emi tting 
diodes, but it was clearly seen by the 
Micro D-Cam even in visible-light 
darkness. 

This mild success leads me to con­
sider related experiments. Don't 
count on it, but in a few months you 
just might be reading about some 
sort of chara ter-recognition wand 
I've built using an Optic RAM. In the 
meantime, if you find any other 
dynamic RAM chips that are suitable 
in this appl,ication or wish to show 
me a character-recognition program 
of your own, please write and let me 
know. 

Next Month : 
Communicating with their fellow 

humans can be a problem for people who 
cannot speak. We'll look at a way digital 
electronics can be harnessed to remedy 
this difficulty. • 

Editor's Note: For a revi!'w of a similar assem­

bled product, see page 316. 
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T/1e following items nn: t1vt1ilable from 

The Micromint lnc. 
561 Willow Ave. 
Cedarh11rst, NY li596 

(800) 645-3479 for orders 
(516) 374-6793 for infommHoir 

l . Complete Micro D-Cam unit i11cluding in­
terface card, extension cable, 1532 Optic 
RAM, lens, remote housing, opemlor's 
manual, and utility software. Specify Ap­
ple II (11 Pllls or Ile) or IBM Personal 
Computer. 
Assembled and tested . ..•........ $295 

2. S11me as item 1 exrept in kit fonn. Specify 
Apple II or IBM PC. 
Complete kil ................... . 5260 

3. IC32 Optic RAM sold s~pamtely. 
Each ..............• . .. .. ....... $42 

4. Serial-interftu:e (RS-232C) Micro D-Oim for 
gene ml use. Software listings for seveml dif 
fere11t computers to be available soon. 
Call for price a11d delivenJ. 

Please add $4 shipping and i11s11mnce it1 c.on­
ti11e11taJ United States, $20 overseas. New 'l'Ork 
residents, please inc/11de 7 perc:enl snles tax . 

Editor's Note: Steve ofte11 refeTS ro prt:1.Jio11s Cir­
wit Cellar artii:les as reference material fe r eacli 
montl1'~- c11rrent article. Many of these past articles 
are available in reprint books from BYTE Books, 
McGmw-Hill Book Company, POB 400, Higlils­
lau;n, NJ 08250. 

Ciarcia's Circuit Cellar, \.blume I cClUl!rs articles 
//1al appenred in BYrE from Sep1ember ~77 throug/1 
Novemlier 1978. Ciarcia's Clrcuit Cellar, \blume 
II contains art icles from December 1978 t/1roug/1 
/rmc 1980. Ciarcia's Circuit Cellar, \.b lume Ill 
co11 /ai11s articles fro111 /11/y 1980 l/mmgl1 December 
1981. 

Special thanks lo Carl Baker and Jim lierrurl of 
Micron Technology /11c. for t/1eir co11trib11tio11s to 
this project. 

To receive a complete list of Clareta's 
Circuit Cetfar project kits available. 
circle I 00 on the reader service inquiry 
card at the bacl< of the magazine. 

Stt>uc Ciarcia (POB 582, Glasloubwy, CT 06033) 
is an electronics engi11eer and co111p11ter consultant 
wit/1 experience in process co11fro/, digital desig 11, 
nuclear inslnmrentation, product developmt'nt, and 
marketing. In addition to writing for BYTE, he has 
p11blislred severnl books. 



Flopples Think They're Winchesters. 
Peopre get awfully impatient with 

srow drives. But the awful truth is. 
most micros are slower than the 
slowesr drives. 

When a processor Is unabfe ro keep 
up with a drive. it slmp[y slams the 
door shut after reading on[y parr of a 
tr.:ick. The diskette continues speeding 
along under the head, but no dat.:i is 
being transferred. After a sector of 
dead time. the read resumes again 
where it left off. 

Not so in a SagerM micro. 
It can read an encire track 

in one revofution, 
srep ro the next 
cylinder and read 
.:inother entke rrack 
during the second 
revolution. Time­
wasting with interleaving 
and skewing never occur. 

The lightning fast disk interfacing 
and 68000 processor actualfy let the 
noppy drives on a Sage micro meet the 
theoretical transfer rare for standard 
SV. inch floppy disk drives. 

How fast is that? Fast enough 
to load a 20K program fn about a 
second. 

Our Winchesters Think Big. 
There is only so much area on a 5!4 

Inch hard disk. so how come we can 
give you an excra l.SMybytes on a 
l OMybyte Winchester? 

Remember. it's the computer, not 
the drive. that makes the difference. 

The Sage IV micro features fuH track 
buffering instead of one ortwo sector 
buffering. This means thar the disk 
area that usually must be reserved for 

header information. 
synchronizing gaps and trailer gaps 
can now be used for storage. 
Be A Sage Thinker. 

No other computer gives you so 
much disk performance and capacity 

chester capacicy up co 200 megabytes. 
think Sage micros. 

Call today for full det:tils and the 
name of your nearest dealer. 

Sage Computer Technorogy. Corpo­
rate Office. 4905 Energy Way. Reno. 
Nevada 89502. Phone (702l 322-6868. 
TWX: 910·395·6073/SAGE RNO 
Eastern United States 

Sage Computer Technology. 
IS New England Executive Park 
Suite 120. Burlington. MA 01803 
1617) 229-6868 
rnuK 

TOI LTD, 29 Alma Vale Road. 
Clifton. Brlstol BS8·2HL 
Tel: (0272) 742796 
Tx: 444 653 Advice G 
In Germany 
MM Computer. GmbH. 

HartwangerStr. 59. 8210 Prien 
Tel: OBOSl/3074 Tx: 525 400 mmco·d 

© 1~83 Sage Computer Technology all rights 
reserved Sage & Sage IV are trademarks of 
Sage Compurer Technology 

for so little. ' n••™ SO whether you'd be satisfied with 
one or two floppies that think they're • 
Winchesrers, or if you need bfg Wfn- COMPUTER TECHNOLOGY 

The computer you don't wait forl 
Clrcle 409 on Inquiry care!. 



Circle 543 on Inquiry card. 

•Disc Drivers 
•Prin ters 
•Switching Power Supply 
•Monitors 
• Personal Computers 

Clrcle 542 on inquiry card. 

SUPERC@M® 
SUPERTRON ELECTRIC CO., LTD. 
P.O. Box 55- 1326, Taipei, Taiwan, R.0 .C. 
Telex : 24317 SUPEROHM Tel : (02) 713-3492 

APPLE* 
EXPANSION CARDS 

16K RAM $ 41.00 
128K RAM $315.00 
BO Column Ca rd $130.00 
Z-80 Card $115.00 
RS-232 Card $ 75.00 
RS-232C Card $ 82.00 
IEEE-488 Card $149.00 
Disk C antral Card $ 68 00 
Parallel Inte r face Card $ 61.00 
Graphic Card 16K $ 99.00 
Grappler Card 16K Buller $129.00 
Grappler + Printer In ter face Card $ 99.00 
StJper Serial Card $129.00 
Super Copy Card-64K $101.00 
Clock Ca rd $ 85.00 
Mus ic Synthesizer Card $175.00 
W/ 2 external Speakers 
6ll09 Card 
Forth -79 Card 
A-D/0- A Card 
A/O Conversion Card 
-16 channels 
DI A Card -4 channe ls 
6522 VI A Card 
Communications Card 

$315. 00 
$ 75.00 
$199.00 
$ 99.00 

$123.00 
$ 75.00 
$ 98.00 

CIRCUITS & SYSTEMS CORP. 
2210 Wishire, Blvd., Suite 577 
Santa Monica , CA90403, USA. 
(213) 933-7183 
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FIDELITY DEVELOPMENT CORP., LTD. 
P.O. Box 1625 Taipei, Taiwan, R.O.C. 
Telex : 21776 FIDCO 

SYSTEM SPECIALS 
64K-Apple· Compatible, 01sk Driver. 
Disk Control and 80 Column Card . 

l 2 ~ Green Monrtor 
----z~_ $999 ~ .... ----

64K·Apple· Compatible, Expandable to l 92K 
32K Rom, Advanced 78 Function Keyboard. 

W/Oisk Driver, Controller and 80 Column Card, 
12-" Green Monitor ---z- $1180 ..-s----

ACCESSORIES 

KEYBOARD 
( 1 )Apple· Compatible $ 83.00 
(2)W/26 User Definable Keys $147.00 

POWER SUPPLY 
Heavy Du ty Swi tching Power 
Supply 
+ 5V 5A + 12V 2A 
-5V 0.5A - l 2V 0.5 A 
Fan W/ Surge Control 
Powerstrip W/ S Control 

JOYSTICK 
(!)Deluxe Model 
(2)Basic Model 

DISK DRIVER 
Shugart SA·390 

MODEM 
AU Modem·300 Baud 
Acoustic Moden 
Auto Answer 
Auto Answer·6 Slot 
Auto Answer12 Slot 
Additional Slots 

TELEPHONE 

$ 86.00 

$ 4200 
$ 23.00 

$ 39.00 
$ 14.00 

$230.00 

$173.00 
$169 .00 
$360.00 
$473.00 
$ 100.00 

W/ 10 No. Memory $ 35.00 
Cordless $ 85.00 

Discounts on Volume Purchases 
Further Items Available 

on Request 

Circle 541 on inquiry card . 



Fera small business sv.tem thats beer.!Judget priced there's no better buy todav than the MIC·SIXJ 
from Multitech. 

1rs got the same sparkling performance features as orher POPUiar micros Includ/fJQ. z~ processor. 
64K ~AM, CPIM 2.2 operating system, and a full compliment of business software Including a word process­
ing package, an electronic spreadsheet. a sorting utilitv, a mass mailing system and a data tme system. 
This package ls eweda/IY designed for the MIC·SOO by the Structured sysrems croup, one of the top 
software houses In me U.S. 

sewnd thJt the MIC·5fXJ ts definitely not ordinaire. Dual f/OfJPV disk artves f]JCk/ng SOOK bytes of 
/(JW profile storage give you the on11ne pawer vau need. For larger storage requirements, tile MIC·500 
also comes witfl 2 megabytes of storage for ontv a mnderate/V higher price. Unlike comparablV priced 
micros, the MIC·S(J() alw features wide expandability via two. RS·232C ports and a parallel printer part. 

The corker Chough ts price: the MIC·S<XJ comes with the pr/cecag of an unbeUiVabre Sf19 , iiiclusive 
(Jf Ule powerful business software f)3Ckage. 

Of course, dealers and OEMs can expect discounts wnen you buy them by the case. For full details 
on the powerfUI MJC-5()(), write M11/t1~ecfl Electron/Cs, 195 El camino eeal, Sunnyvale, CA 94087. or phone 
lfJIXJJ 538·1542; Jn cal/fom/a f408J 773-8400. 

Clrcle 320 on inquiry card. 

MULTITECH 
ELECTRONICS 
195, W. El Camino Real, 
Sunnyvale, CA. 94087, U.S.A. 

, TEL: (BOO) 538·1542, 
In Cal/lorn/a (408) 773·8400 

Outside North America please 
contact: 
Multuech lnduatt"l•I Corp. 
315, Fu Hsing N. Road, 
Taipei 104, Ta/wen, R.O.C. 
TEL: (02) 713-4022 (20 llnn) 
TLX: 23756 MUL TllC 

19162 MUL TllC 



Circle 536 on Inquiry card. 

PIHi• fHl ftt1 lo con met"' ot.• 
ANKO ELECTRONIC CO., LTD. 
No. 18D Fuho Rd., Vungho City JalPlll County, Taiwan, R.o.c. 
Cable: "ANKOELECO" Talpef nlu: 31375 ANICO 
Tll: (02) 124-8387 t 924-6443 
Ln Wlltlm Manl'l.Amlrloe. ContlCt the exolutlW dlller: 
PRIDE COMPUTER PRODUCTS, INC. 
319E. 2nd Ave, vanc:ouwr a.c. V5T 118, Cllneda 

T11x: &424 

Clrcle 537 on inquiry card. 

You need ... 
DATATREE ET-2000 SMART TERMINAL 
not only because it has 9 additional functions as 

FUNCTION 

CLEAR LJNELOOK 
SET PAGE MODE RECEIVE 
CLEAR USER LINE 
SEND FIELD 
REVERSE FIELD TAB 
CONTINUOUS BELL ON 
CONTINUOUS BELL OFF 
READ CURSOR CHARACTER 
CLEAR PAGE MODE RECEIVE 

ET-2000 TELEVIDEO 950 

ESC!3 
ESC" 
ESCfDEL 
ESCm 
ESCn 
ESC01 
ESC02 
ESCp 
ESC· 

.. . but also it provide more excellent features that will make 
you leader in terminal market. Unit in P.C. model also available. 
Contact us today for more informations. 

G. G. M. ml!ll ClATA1iREE INDUSTRIAL ca., LTD. 

P.O. Box 53- 692, Taipei, Taiwan, A.O.C. 
Telex: 27014 GGMCO Cable : "GGMCO" Taipei 
Tel: (021700-2515/6, 703-2171 (10 Lines) 



icro-Professor. 

Learn Computing with the 
Micro-Professor-IP for $199 
The Micro-Professor (MPF-IP) is a 
complete hardware and software system 
that will expose you to the amazing 
world or microproce sors. 
A comprehensive teaching manual g ives 
you detailed schematics and extensive 
examples or program code . All of this 
makes ror a superb learning tool for 
students, hobbyists and microprocessor 
enthusiasts alike. Also serves as an 
excellent teaching <tid for instructors of 
elect rica l engineering and computer 
cience. 

With the Micro-Professor· IP you get: 
• Z-80 processor chip 

You'll also get a lot more induding: 
• Buih-in speaker 
• 20 digit alphan umerical green tube 

display . 
• 48 Input / Output lines 
• Battery back-up circuits for RAM 
• Bus expanda ble Z-80' architecture. 
• Three user's manuals 
• Program storage/ reading cassette 

inlerface 

O p t ions 
• Student Workbook($15) 
• Printer ( S99) 
• Speech Synthesizer Board I 139} 
• Sound Generation Board {S99) 

MPF·I Micl'o·Professor 
Z-80 ' CPlJ, 2K RAM expandable to 4K , 
2K RAM, sophisticated monitor 
expandable SK, 6-digit LED display plus 
a built-in speaker, cassette interface. 
a nd sockets to accept optional 

CTC / PIO, BUS is 
extendab le. As well 
as being an 
exciting learning 
tool, the MPF-1 Is 

a great lowcost 
board lor OEM's . 

• High quality 49-key keyboard 
• On board 4 K-byte RAM 

• EPROM Programming Board (S169) 
• Input / Output and Memory Board ~$139) 

• On board 8 K-byle ROM including: 
• lnterac1ive Monitor 
• Line Assembler 
• Two Pass Assembl~r 
• Tekt Editor 
• Disassembler 
• Language options of BASIC and 

FORTH. 

latrtbutor 11$1 
. S.A 

!arnlng Labs , INC. 
0 . Box 122 
ilhoun, GA 30701 
EL: 404.{129·1521 

~chnlc.J Labora tOr\I 
~atema, INC. 
0 . Box 218609 
~us lon, TX77218 
~L: 713-465-9793 

S IVAD INC 
P. . Box 16664. 
lackson, MS39206 
TEL.: 601-355-3110 

L.A.8 . C-orporat ion 
4416 River Road 
Arton, M 55001 
TEL: 612-436-1'1 69 

Etr onics 
3928 H61h .E. 
Redmond WA 98052 
206-881-0857 

DIGlAC CORP. 
175 Engineers Rotid, 
Smitblown, •.Y. 1178? 
TEL: (516) 273-8600 

Can ada 
Future Electronic• INC . 

Montreal 
237 Hymus Boulevard 
Polnle Claire, Quebec 
H9R 5C7 

TE::L: (514) 694-7710 
O TTAWA 
Box ier Centre 
1050 Baxter Road, 
Ottawa. Ontario K2C 
3P2 

Circle 321 on Inquiry card. 

@J MULTrTECH ELECTRONI CS INC. 

.

195 WEST EL CAMINO REAL SUNNYVALE. CA 
94087 U.S.A. TEL; 408-7738400 
TIJ< : 176004 MAC SUVl FAX: 4()8.7~98032 

TORONTO' 
4800 Duffer i n SI reel 
Downsviaw. Ontario 
M3H 5S8 

CALGARY 
5809 Macleod Tra il 

:z·80 k a tradcm!lirk or Zll(t! I"". 

Vancouve• 
3070 Kingsway 
Vancouver, B.C. V5R 5)7 

Oulside of North America mail lo: 
MuJtitech lndumtria l CorporalJon 
977 Min Shen E. Road, 

South Unil 109 Calgary, 105 Taipei , Taiwnn, R.O.C. 
Albarta T2H 0]9 Tel: OZ-769-1225 "l"lx~ 19162 MULTllC 

23756 MUL TllC 



An Unbeatable Partner For 
Your Personal Computer 
OUR MODEL DG-5 5%' ' MINI FLOPPY IS IN MASS PRODUCTION 
FOR APPLE AND IBM PC 
8" DSDD DRIVE · 6809 CARD · AUTO RETURN JOYSTICK FOR 
APPLE 11 
KEYBOARD · MODEM KIT· 40 COLUMN DUAL COLOR DOT 
MATRIX PRINTER · 40/80 COLUMN FOUR COLOR PLOTTER 
PRINTER FOR APPLE II AND IBM PC. 

SPECIAL SOFTWARE FOR APPLE 11 
STRUCTURED BASIC COMPILER 
APPLE I I SIMULATED FUNCTION KEYS PROGRAM. 

MICRO PROCESSOR- BASED ENERGY REDUCT ION 
CONTROLLER FOR AC MOTOR (CHINESE PATENT PENDING) 
MICRO PROCESSOR-BASED ELECTRONIC BRAKE CIRCUIT 
(CHINESE PT. NO. 17362) 

* Apple II is a registered trade-mark of Apple Computer, Inc. 
* IBM, PC is registered trade-mark of IBM Corp. 

FOR DETAILS OF ABOVE PRO CTS AND OUR NEW 
MODEL PORTABLE COMPUTE R DGI, IBM PC COMPATI­
BLE COMPUTER DGll, ANDTHE FIRST COMMERCIALI­
ZED LOW COST HIGH PERFORMANCE MINI COMPUTER 
MODEL DGlll FROM TAIWAN, R.0.C. PLEASE CALL: 
DG CO. Dealer & Rep. Inquires Invited 
2nd Fl ., No. 117 Yen Ch iou Yuen Rd .. Sec 1, Taipei (115) 
Taiwan, R.O.C. TEL: l02) 765-0497 

New roduct Enhances Your Apple 1I 
Mal<e You r Apple II Really 
More capable And Powerful 
*Bullt· ln: a power supply 
that solves t he expansion 
ind 1tablllty problem. 

*Bullt-ln : printer Interface. 
*BUiit-in: two floppy disc drives. 
*Bullt-in: 5 e><penslon slots. 
•Enhancement 8 can run 

/m programs. 
nl\lncement 16 c:en run 

MS-DOS, CP/ M-i6 
end USCD P - system pro­
grams. 

T ERMIN A L C ARD 

J.E. COMPUTER CO., LTD. 

Make Your Apple II An 
lntelllgen t Termlnal 
*Blud rate - 50-19 .2 K 
•Data bit - 5, 6, 7, 8. 
*Parity check - non, even, 
Odd, mark, IPIC8 

•stop bit - 1, J.5, 2. 
*Up lo.1d & Gown load -

flle tr1n1m1ss1on 
•Block mode - Vn. 
•Moaern connection - DTE. 
DCE 

*Langu191 - BASIC 
l1ng1111ge. 

Telex: 22072 JECOMPUT Cable: "JECOMPUT''Talpel 
Tel: (02) 799-8740/4 Taipei, Taiwan, R.O.C. Clrat•M4 on fftqulry card. 



The AccuFeel i\eyboard ollers you lhe com· 
fort, convenience, and produclivlly yoo Just can t 
gel with original keyboards 
•Models plug·compatible with the Apple II and 
IBM PC 

•Pos1uve tacule feedback 
•Low profile. sculptured and detachable keyboard 
•90 keys Including nume11c keypad and 16 user 
luncUon keys 

•Ergonomically designed with DIN speclfloallon 
compliance 

•Auto repeal on all keys 
·e root cable lot porlabilily 
•High cos1 elfec11veness 
•eonven1en1 key layout 

With the SSB·Apple Speech Synthesis Board 
you too can program your Apple II to talk to you 
•High performance Te•as Instruments TMSS220 
speech synthesis chip 

• t .200 word English vocabulary 
•Apple II plug·compahble 
•On-board audio ampllller and speaker 
•Wide apphcallon range 

M TITlCH INDUSTRIAl CORPOflATION@lMULTlTECB ELECTl\!INICS INC. 
315. FU HSING N. ROAD. Am 195 WEST EL CAMINO REAL 
TAIPEI 104. TAM14N, R 0. C. SUNNYVALE. CA 94087 U S A 
TEL (02}7134022 (20 Lines) TEL l40Bl 773-8400 
nx· 23756 MULTllC. 19162 MULTllC TLX 176004 MAC SUVL 

FAX 408-7498032 

Circle 322 on Inquiry card. 

\, 

~\ 

The MIC-40 thermal/dot matrix printer oflers 
hard copy at a very son pnce, packing teatuu1s 
such as 
• 40 cherncterS/280 dots per llne 
• 120 CPS (150 lo 180 LPM) 
•sx7 dot size alpha·nume11ca1 characters 
• 7x8 dol size graphic characters 
•Full 96 ASCII character and 50 graphic 
character dtsplay 

•eentronlc parallel ln1ertece 
•opttonal RS232C and current loop serial 
Interlace 



-

BYTE West Coast 

Shaping 
Consumer Software 

Trip Hawkins of Electronic Arts explains his criteria for judging 
software and presents his view of the programmer as artist 

by Phil Lemmons and Barbara Robertson 

The Aesthetics of Software 
To judge computer software, we first 

need a basis for criticism, just as litemlure 
and other fon11s of creative endeavor linve 
their awn criteria forexcellehce. T11e mosf 
famous basis for judgillg drama, of course, 
is Aristotle's doctrine thal tragedy mus! 
prese111e the "three unities" of time, place, 
and action. B11t computer programs have 
an important chamcteristic that liternture 
lacks: multiple branching. Compi~ter pro­
grams have hundreds and thous.and of 
conditional steps1 and a user can run a 
program many times without ever taking 
the same path twice. Furthermore, the 
computer has special chamcfen'stics as a 
medium. 

When William M. "TI·ip" Hawki11s, 
president of Electronic Arts, talks of the 
need for home omputer software to be 
"hot, simple, and deep," he is suggesting 
a set of cn'terin for judging software. Jn 
the interview that follows, he explains 
those three terms in a way t11at amounts 
to an essay about the aesthetics of home 
computer software-a basis for critici m 
.of home entertainment and educational 
programs. Hawkins's views should 
prompt discussions among computer 
users about the nature of software, and 
in lime those discussions may form the 
basis of an aesthetic to stand alongside 
those of literature and art. 

BYIE West Coast Bureau Chief Phil 
Lermnons and West Coast Tech11ical 
Editor Barba m Robertson interviewed 
Hawkins at Electronic Arts' office in San 
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Mateo, California . BYTE's questimrs to 
Hawkins appear fn boldface, and 
Hawkins's responses follow fn lightface. 

What Software Should Be Like 
You have said that software must be 
"hot., simple, and deep." Did you 
borrow those terms from some latter­
day Marshall McLuhan? 
No, l made them up. "Simple'' came 
from Lisa. The first time I started talk­
ing about- computer: as a medium 
was when I started talking to people 
about Lisa . At Apple we were trying 
to get people to understand why Lisa 
software was only possible with Lisa 
hardware. And the medium is the 
message. 

"Simple" just means 1 can mi ni­
mize the amount of time it takes for 
somebody to get into the product . In 
that sense, ''simple" can apply to any 
kind of application, whether it's a 
game1 an educational product, some­
th ing to satisfy the intellectuaJ 
curiosity of an adult, or something 
that pays your bills for you . 

When 1 worked at Apple, we had 
a struggle with Lisa in the early go­
ing. The engineers wanted to know 
whether or not the person w ho 
would be operating the Lisa would 
be a naive or sophisticated user. We 
finally convinced them it really didn't 
matter whether it was a CEO or a 
secretary-everybody considers his 

or her own 'time precious and 
wouJdn't want to spend any time 
learning to use the computer and 
software. 

And in the consumer market, lei­
sure time is precious, too, whether 
it's Johnny's leisure time after school 
or a parent' on the weekend. No­
body wants to pend time studying 
a manual to play a game. The idea of 
having to read a manual to play a 
game is pretty scary In itself. 

The "simple" part has to do with 
how the p rogram is presented on the 
screen and what kind of controls you 
use to interact with it. For example, 
Mule is an econom.ic simulation 
game, and there's a whole lot going 
on. There are a lot of financial trans­
action s, but you never do anyth ing 
except move your joystick and push 
the button. 

''Hot" has more to do with how 
you take advantage of what a specific 
computer can do. For example, th 
Atari offers much better sound than 
the App le, so it's important for an 
Atari machine and an Atari owner to 
get a product that takes advantage of 
that. "Hot'' means how well this 
product uses the heat that's in this 
medium, how well it take ad vantage 
of the special th ings it can do. 

You're always trying to take advan­
tage of the maximum rate at which 
somebody can absorb information . 
And getting the med ium as h ot as 



possible makes it ea y t do 
that. 

The computer really has four 
things going for it as a medium. 
Two are sound and video-you 
have to use sound and the 
screen to the fullest advantage. 
The third asset of computers is 
their interactiveness-the 
natural feedback loop. People 
get a lot just from the machine 
making a funny noise because 
of some action they've taken . 
The fourth asset is what I call 
"hidden machinery," the fact 
that the computer, because it's 
a data-proce sing machine, can 
take an enonnou amount of Trip Hnwki11 s 
information and keep track of 
i t, providing a structure for it that is 
completely invi ible to the consumer. 

The best example I can think of i 
Flight Simula tor. AU you can see on 
the creen is the view out the cock­
pit and the controls spinning around, 
but there's all this scaffolding behind 
it that will sustain you in the air, and 
you don't have to deal with any of 
that. 

Flight Simulator creates a realistic 
experience. Realism usually is based 
on data, and the more data you have 
for a situation, the more realistic it is. 
But if that data is apparent to you as 
you use the program, then the com­
plexity is going to be apparent to you. 
And that's the problem. Imagine 
what Flight Simulator would be like 
if I played it as a board game. Tt 
wouJd be a disaster. I'd be constantly 
computing my velocity, my altitude, 
and all kinds of other tbings. 

The same thing goes for adventure 
games. Think of an experience like 
Dungeons and Dragons, where 
you're trying to Cieate a very realistic 
adventure. There are all these charts 
and tables and complicated manuals, 
and you're trying to figure out how 
much weight each person's carrying 

and where he's holding different 
weapons, how much ead1 on is paid 
for the weapon , what kind of 
damage the weapon do when they 
hit, what percentage of the time they 
hit, and what kind of monster they're 
att:acking . You have to keep track of 
all thi data . Computers are really 
good at keeping track of that, and 
they should be used to hjde the 
machinery. 

Getting a program to be hot is a 
combination of taking advantage of 
all four of a computer's as ts. I think 
you're failing to fulfill the promise of 
home computing if you're not push­
ing tho e as far as you can with a par­
ticuJar idea . Video games tend to be 
purely vi ually riented; ound ef­
fects haven't been that far advanced. 
With a really good video game you've 
got s me interesting interaction, 
some interesting graphics, and some 
interesting sound, but you're not tak­
ing advantage of the hidden 
machinery. 

That's partly why "deep'' comes in. 
A lot of video games are simple and 
hot, but almost none of them are 
deep. A lot of that has to do with the 
fact that an arcade is a crazy p1ace 

with lots of noise and distrac­
tion. You can't take time to 
th ink about what you're doing; 
you've just got to be reacting. 
And the experience has to be 
over and done with in 60 sec­
onds. In the home you don't 
have that constraint, so you can 
do things differently and offer 
greater variety. 

I don't think anybody's going 
to have sustained interest in 
something that' not involving 
theUt at all mentally. A mjnd­
less reaction is OK for a few 
minutes' relaxation, but it's cer­
tainly not going to become a 
large portion of your leisure 
time over years. 

Parents don't particularly want to 
encourage that, anyway. What they 
really want is products that have 
depth. Again, if I can use Mule as an 
example, it's a very complicated eco­
nomic imulation. But when you 
start playing, there's a beginner ver­
sion, so or:ne of the complexity is 
very deliberately stripped out of it, 
and you only have to learn how t'o 
move the joystick and press the but­
ton. There are some very interesting 
music and graphics, and it's still more 
complicated than a typical video 
game. In other words, you have to 
learn how to do a few things and 
understand a few mechanisms on the 
screen . Once you get those down, 
you know how to p lay. 

But learning how to become a good 
player of the tournament game i 
totally different- by the lime you're 
playing for the fiftieth time, you're 
still learning things about it. And a 
lot of the basic rules of economics are 
c1everly concealed, so you learn 
things like the learning curve theory 
of production, economies of scale, 
bask supply and demand and bar­
gaining, acquired resource and scar­
city or controlling price through 
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market share, and collusion. It's 
phenomenal how much is going o n . 

Even o, wh n you start out it ca n 
be very simple; in fact, you can do 
other things in the game to handicap 
people. ff, for example, you have an 
adult playing with a 10-year-old for 
the first time, the child can be given 
a special character that has more 
points and has a longer httn, and th 
adult can be handicapped. The way 
you handicap adults is to make them 
humanoids, and since the game takes 
place on a foreign planet, you 
assume that it harsh climate affect 
the humans. 

Simple, Hot, and Deep 
in Other Software 
Do ideas like "simple" and "hot" 
apply to both educational and enter­
tairunent software? 
Yes. Anyone who !Ties to make a 
distinction between education and 
entertainment doesn't know the firsl 
thing about either. I see the meat f 
this market in products that combine 
entertainment and edu ation and 
don't consciously try to separate the 
two. A part of our mar)<et is still pure 
fun, and anoth r part is pure learn­
ing, but J think the meat of the 
market is those two in combination . 

We ee two other parts { the 
market as distinct. We call on "per­
sonal development" just because 
thae a b lter way of describing the 
way an adult thinks about education . 
In more ases than not1 you'r in­
dulging a particular intelJectual 
curiosity ab ut how computer work, 
about music, art, chemistry, or any­
thing you feel Like learning about r 
tinkering aIOund with . A computer 
is a very interactive playmate for do­
ing that 

The fourth market after entertain­
ment, education, and personal d v 1-
opment is home management. That 
divides into information manage­
ment and financial management. In­
format ion management includes 
word proce sing, retrieving informa­
tion from other computers, and so 
on. And then there's financial man­
agement, which includes thing like 
how to make financial planning deci-
ions and how to figure out how to 

finance a new house or get your taxes 
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paid. 
Do you see those things as straight­
forward business .. like applications 
or as games as well? 
l think there's a direction we can go 
there, but people still fundamental­
ly want to get the job done. l think 
we can make the experience of get­
ting the job done a lot more interest­
ing. 
So1md effects for bouncing checks? 
l think there probably wm be some 

We're trying to 
encourage people like 
Gahan Wilson to get 

f nvolved with the 
computer because 

they're in the business 
of using an artistic 

medium to evoke an 
emotional response. 

playfulnes for that s rt of thing, but 
it bad better not get in the way of ef­
ficiency. Simple applies equally weU 
acros all tho e categories. Hot also 
applies equally weU because you 're 
trying to figure out how to ke what 
a specific · omputer can d and make 
it as compelling as p ssible. Deep 
really has more to do with whether 
or not I find the bottom of the prod­
uct quickly. Clearly, 1 don' t want to 
find the bottom of it quickly; l want 
it to continu e to be interesting, con­
tinue to unfold. 
We understand some of your pro­
grams are going to involve interest­
ing collaborations. 
We're trying o get p ople like Gahan 
Wilson involved with the computer 
bee use theyrre in the busines of us­
ing an arti tic mediurn to evoke an 
emotional response. Most people in 
computers haven't thought about the 
medium that way. We're reaUy trying 
to ncourage that. l think it's going 
to take a tyle of oftware dev lop­
me.nt that's more accessible, where 
programming is no longer e elusive­
ly the province of the people who 
know how to handcraft asse.mbJy 
code. Peopl who know how to 
handcraft assembly code seldom c re 
as ae thetkally orientedas 'Bill Budge 
or as orie.nt- d t ward em tion as a 

gTeat film director. You're going to 
start to see more collaborative effort . 

Rocle, Flicks, 
and Object Code 

Every artist shapes a creation or per­
fomuince around the capabilities of the 
equipment used. The musician must work 
with vocal cord or the hannonics of rm 
instrument. Tile actor cidls upon facial 
e:xpressio11, body movements, a11d the par­
ticular characteristics of t>ie film cm11em. 
The software programmer, too, 1r1usl 
s1wpe a program to existilig tech11ology. 
But lite personal computer goes one step 
beyond by allowing interactiveness, A 
perfonmmce /J?c:omes an integration of the 
user, the prog-mmmer's sofhoate, and the 
luirdwar-e. Yet the programme1; unlike the 
perfonner, takes a back seat to the 
i11stTument- the co111puter-wl1e11 it 
comes to recognition. With the exception 
of a fw ftimed instmmmts such as the 
Stradivarius violin, praise for the equip­
ment over U1e pe1forme1' does not occur 
aHyi.uhere but in the software program­
ming industry. 

Still, the e.utertaimnent industry pro­
vides parallels fv1· the software i11dust1y 
Both combine the skills of many people 
lo produce a product-be it an album, a 
motior1 pictare, or a progrnw . Fi mncfol 
a rrangeme11ts, however, vary consider­
abJ.y. 

111 the popular music indit try, the· 
songwriter, tlze musician, and tire pro­
ducer generally get 1vyalties. The 11111si­
cirm divides roya/fies wilh rm age11f, n 
bt1siness n11mage1; a persmial manager, 
and perhaps a public relatio11s fin11 . 111 
the motion picture industry, the company 
is the producer. Screenwriters get fee 01· 

perhaps a small percentage of the film 's 
eamings. The nctor gets fees, a percent" 
age, 0 1' bot/1, and usually pays some part 
of /lie earnings Jo nn agent, a b1isiness 
mrmager, a p11/1licity agent, and so on. 

The sofh.1.1an1 industry is different . Tl1e 
prograrmner may be an employee who 
writes code tv implement s0111em1e else's 
idea, or he may generate the original idea, 
the detailed design, and the code itself. 
In tl1e latter case, tllc prpgrommer en,., sell 
the program for f:I. flat fee, give It to a 
publisher in exchange for a royalty, or 
produce copies and contract wilfi a dis­
fributor to sell to retail stvres or direclly 
lo u ers. 

Trip Hawkins and Electro11ic Ai·ts al'e 



MICROHOUS 
MONIT ORS 
Hitachi I. . . . $299 

Hitachi II . . . . . 499 

G RAP HICS 
Fastgraphs . . . . . . .... $189 

D Graph ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . 199 

P R INTERS 
Prowriler Parallel ......•..... $429 Smith Corona Tractor . . . . . $139 

ProwrHer Serial . . . . . . . . . 629 Banana 239 
Smith C-Orona TP-1. ........... . ... 529 Grappler Plus . . . . . • . . . . . . 134 

LANG UAGES 
Bas ic 80 Compiler . . . . . • . . . . . . . . . . . . . . . . . .. $289 Mlcroso l t Cobol BO. 

Basic 80 Interpreter . . . . . . . . . . . . . . . . . • . . . . • . . . 259 mulisp/muStar. ....... . ..... ... ..... . .• . 
Msort .... ... .... .. . . .. ..... . ..... . ..... ... ..... 149 mulisp/muMath . ...... ... .... . ... . ...... . 

$539 
144 

189 
For tran 80 Compiler . .. ... ·~ . . . . . . . . . . . . . . . . . . . . . . . . 289 CCompller ................ . .. .... ...... .... . .. 189 

DATABASE COMMUN ICATIONS 
Dbase l l ... .... $439 Tim Ill ....... .. $275 US Autodia l .. ... . . ... $479 
Dbase 11 /0ul il. .. 499 
Dut il . . ........ 68 
Ouickcode . . 219 

Datastar .... .. . 169 Password .. ......... 379 
Hayes Smart Modem .. $239 
Micromodem II . . . . . . . 309 
Hayes Chronograph . . 219 
Crosstalk . . . . . . . . . . . 117 

lnfoslar . ....... 279 Autol ink300 ......... 179 
Supersort I . . . . 14~yes 1200 Baud . . . . 569 

FINANCIAL 
Supercalc ... . .... ...... $125 
Supercatc II . . . . . . . . . . . . 179 
Vislcalc. . . . . . . . . . . . . . . . 189 
Vis ltrend/Plot. . . . . . . . . . . 226 
Mu ltip lan . . . . . . . . . . . . . . 194 
Calcsl ar . . . . . . . . . . . . . . . 99 
Home Accountan t tor I BM 99 
Planstar . . . . . . . . . . . . . . 395 
Scratchpad ..... ....... 199 
Money Decisions . . . . . . • . 79 

WORDPROC ESSING 
Worcls1ar . . $279 
WS/MM .... . ..... . .... 349 
WS/MM/SS .... 444 
Starindex . . . . 119 
Final Word . . . . . 199 
Superwr i1er 175 
Spellguard . 119 
Spellstar. .... . . . 149 
Mathstar. . ........ 89 
TMaker Ill .. . . . . .. .. 189 

IBM HARDWARE 
Quaclboard &4K S. 295 
Quadboard 256K . . . . . 479 
Ouadboard ll 64K. . 295 
Ouadboard II 256K 479 
Ouadcolor I . . . . 235 
Microsoft 64K 259 
Mlcr osoll 128K 379 
Mlcrosoll 192K . 519 
Mlcrosoll 256K . 624 
Datamac 12 Meg Int . . . 1899 

We ofler savings on the f ines t in so ft wa re includ ing Mic ropro, Sorc lm, Ashton Tale, Fox and Ge ller, M icrosoft, Supersoil ... 
and excellent buys in hardware pe riphera ls, prin ters memory boards, modems, diskettes and supp lie . 

MICROHOUSE 

MEDIA 
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Maxell MD-2 ... $44 
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lenders in. the movement to treat program­
mers as artists and rewal'd thern a.ccol'd­
ingly. As Hawkins notes, however, the 
analogy of the oftware business to show 
business can easily be strained. 

When did you get the idea to 
organize this software house on a 
different model? 
At AppJe, while we were working on 
Lisa , Lisa software was inhibited by 
the need to have so many people 
simu1taneously in agreement. That 
would be difficult reg-ardJess of the 
col.lection of people involved. 

It occurred to me that in film, tele­
vision, books, and other fotms of 
entertainment media, artists all work 
kind of independently. And already 
by that time there were certainly ex­
amples of that in programming. Bill 
Budge, for example, had done some 
space games and then he worked for 
Apple for si."< months. 

I think a lot of softwaxe people have 
plunged into building a huge soft­
ware organization without realizjng 
the limits to growth that eventually 
you're going to have to live with . 
What are those? 
The "mythical man-month1" for one. 
_ ine women can't :make a baby in a 
month. And there comes a point in 
a software project where if you add 
more people it'il never get done. And 
I think that you have to find way to 
keep things decentralized. Our 
model of the world ls sort of the 
ultimate in decentralization. 

The question is, how can we make 
these talented programmers and pro­
gram designers wno re working 
scattered all over the world as pro­
ductive as possible? Once we can 
answer that, making the company 
grow indefinitely is just a function of 
finding the be t talent and leveraging 
it more effectiv ly than someone else 
can. 

We have all the advantage that go 
with a small company. We can have 
a more personal relationship witn the 
programmers. Apple certainly wasn't 
a huge company, but it had a lot of 
ttouble, as many corporaticns do, 
dealing with the idea of putting the 
software people on a pedestal and 
treating them differently from every­
one else. I realized, hey1 they are dif-
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ferent-let's put them up on a 
pedestal. 
Based on your view of home com­
pute.rs as a new medium and of pro­
grammers as artists, how have yoµ 
organized Electronic Arts different­
ly from other software houses? 
The most important department is 
the talent department, and that's 
taffed with prnducer . Produc rs 

Our producers are very 
important people­
they're a lfttle like 

book editors, a little 
like fUm producers, and 

a lot like product 
managers. 

basically manage the relationship 
with the artist. They find the talent1 

work out product dea1s, get con!Tacts 
signed, manage them, and bring 
them to their conclusion . The pro­
ducers do most of the things that a 
product manager does. They don't do 
the marketing, which in some case 
product manager do. They don' t 
make decisions about packaging and 
merchandising, but they do get 
involved. 
They're like book editors, then? 
Yes, they're a little like book editors, 
a little bit like film producers, and a 
lot like product manage.rs. 1 think the 
biggest time Sink for a producer over 
the full course of the product devel­
opment is working with the software 
arti t while he's finishing Lhe soft­
ware- turning around new releases 
and getting the bugs eliminated and 
getting manual traightened out. 
Usually what happens on the man­
ual is that the original artist will pro­
vide something in some rough form, 
and the producer will figure out how 
to tum that jnto a final manual . 
Do producers get salaries? 
Yes, they're on salary. Some day, 
when it become& really easy to figure 
out a measure of a producer's effec­
tiveness, the people will get a piece 
of the action. Their performance will 
be based on how well the products 
do. l'rn already trying to get them to 
think like portfolio manager - you 
have this much cash to invest in 

terms of advances, and you've got 
this kind f bottom line to pla with 
in term of what royalty percentage 
you can give out, so how much can 
you spend on the overall marketing, 
that ort of thing. The idea is to figure 
out how to produce the most revenu.e 
from that. And whether you want a 
couple of really expensive high-risk, 
high-reward possibilities, or some of 
those balanced with some 1nexpen· 
sive 18-year-olds and one more ex­
pensive educationaJ group or what­
ever. 
What are the producers' back­
grounds? 
We have five of them full-Hme right 
now. Thre of them worked at Apple; 
in fact, two of them worked directly 
for me. One was product marketing 
manager for all the Lisa software, and 
hes very good at working with en· 

gineering people. The other two peo­
ple &om Apple had similar kinds of 
reputation for being good at work­
ing with engineering people. One 
producer sold computers for CBM 
and then became an executive 
recruiter. He signed Gahan Wilson. 
Our fiftl1 producer, who came from 
one of our competitors, Automated 
SimuJation , was basically doing all 
of the company's pr duct marketing. 
She's basically a social scientist. 
Ar~ most of your contracts with in­
dividuals or with groups? 
It's a range. You J'lave guys like Bill 
Budge who are individuals and then 
you have guys from a company like 
Ch.ildware, where it's a group of 
about four. Then there's anothe.r 
category where there might be one 
key individual, omebody like Dan 
Bunten at Ozark Softscape or Jon 
freeman at Free fall Associates. Dan 
Bunren's the guy who did Cartels and 
Cutthroats, Cytron M~ster, and Com­
puter Quarterback. He did those 
pretty much on his own, but now he 
has his brother and some other 
farniJy members involved, and they 
et up a separate company. 
Then you hav people like Jon 

Freeman. He specializes in design­
game design, not even program de­
sign. His wife, Anne Westfall, spe­
cializes in program design . And then 
there are two other guys that they 
work with ; one is strictly a program-
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ner, dnd the othc1 is a rn inbmatiun 
1-m 1grcll11nt1:1 .1nci gam · de~1gn r. ll 
It:, cl hUk· bit uf cVCt) th111g dUdlly 
l gue:,:, right 11 .w th sulo perforn er~ 
d1e th1: e.M.: eptiun We hd e only luur 
ui fi\' wh 1 c.in re.lily work thdt in 
d p~ndcHtly 
Oo yo u, like book publishers, ge t 

there's a Jot of lime you pend 
cll1SW ring the phone, talking ro 
di:.tributors, gett ing order , approv­
ing cHlwork or pa kaging, getting 
labels prin ted, doing maili ngs to 
d alcrs, ju t doing a whole Jot of stuff 
tha t I find interesting. People like BiU 

unbulili t d produ ct.1., un olicitcd In some situations now 
disks? we're much happier to 

agent for programmers some day? 
Sometimes we a1read y do. They do 
exist. ln some cases they're just. 
lawyers, but, depending on the 
amount of experienc they have, they 
'can be very smart. There al"e situa­
tions right now where we're much 
happ ier to be dealing with lawyer 
bee use they don't get freaked-out 
when they first see a onh"act. 

We d1..i . Wt! cxpe I thal the ir volu me h 
1:, guing tu gu up d lot 0111..c we' r · un be dealing wit Contracts with Programmers 
lhc mMkek lawyers rather than What are contracts with program-
Uo you wekome that? programmers because mers like now? 
Ab ol 1tely. although you tend tu they don't get freaked- The typical software conh"act spends 
have a ve1 y low hit 1ate abuul une most of the time talking about 
111 d hundr d 01 worse. l've already out when they first see maintenance and upport and stuff 
bee1 thru gh thdt al Appl , and I ich a contract. like that. Once the kind of software 
1dmon. uui VH.e president fo1 mar- that we buy from an outsider is done, 

kdir\~ , went through 1t .it Vi icm p find 1t thoroughly tedious. Some pro- it's done, so there's les emphasis on 
When a pcogidmmer signs a contract grammers out there enjoy it, and l issues like support. There's more em­
with you, h ow is it like ly to make think in some case:, it will prove to phasis, though, on the rights to dif­
h is life different than if he were do- be their downfall because they're not ferent kinds of things. So in fact it's 
iug uftwar un his own? very good at it, but they like it, an d really much more closely modeled 
!i's a 1\!<1lly big diffel'ence rhe guy to so they'U do ,1 media r job both run- after a recording contract . We want to 
t.ilk tu c1buul thc1t would be Bill 8udge ning a compilny and trying to do the make sure that if we ever want to do 
b 1..dUSl' ho:: rt'ccn tly wa:, running h is ~uftware. "greatest hits of 1983," we can put all 
u1,·r, 1..umpany I know in Bill's c<1s , Do you expect to be deali ng with th programs on on disk. 

----- - - -------------. What about the fundamental finan-
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cial aspects of the contract? 
It really boils d own to a royalty rate 
on products that we manufacture, 
which i the market range, typica.1\y 
10 to 20 percent of the wholesale 
revenue. Some manufacturers are 
more ou t of sync with the market 
than others, but I think over the next 
year the rat s will become reasonably 
standard, the same way they are in 
the record busines . Right now 
they're sti ll all over the map. 
How does the range in software com­
pare with what's available in books? 
We don't actually encourage too 
much of a range. So much of our 
bu iness is driven by percentages of 
sales that you can't really justify pay­
ing a much higher percentage of sales 
to one guy than another guy. What 
you're really looking for is higher 
total revenue on a better product. lf 
you look at our marketing costs, sales 
commissions, things like rack servic­
ing fees and administrative and R&D 
budgets, they all tend to be set up as 
a percentage of sales. What you're 
really looking for in a big hit product 
is something that is going to do so 
mu h more sales volume that all of 
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those percentages start to work in 
your favor. 
So all your programmers will be get­
ting the same royalty? 
No, I wasn't trying to suggest that. A 
certain amount is a fllliction of 
bargaining and a certain amount is 
just a function of what we think is 
fair. The rates are not widely 
disparate. The thing that does change 
is the amount of the advance, and 
that's a function of the track record 
of the software artist. 1f he or she 
really has a strong track record or if 
the software development method 
used js clearly more expensive than 
somebody else's, but we think it's the 
right method, then we're going to pay 
for it. 

for example, right now we're work­
ing with Childware, a group that spe· 
ciaJizes in educational software. 
'When people from the company 
came in and howed us their first 
script, it was omething like 32 pro­
fessiona11y drawn pictures on a story­
board. That kind of richness of corn­
munkation is going to cost you. 

Some of these groups now ha e a 
s tafi graphic artist and a staff musi­
cian, and they'll have certain ex­
penses built .into the way they do the 
development. 

One other point I wanted to make 
about the royalties is that we divide 
things into three categories. There are 
royalty rates on products that we are 
actually manufacturing. There are 
two subcategories thete. One is prod­
ucts where the programming is done 
by the originaJ artist, who gets a 
residual royalty rate. lf it's a derivative 
ver ion that's on a machine in which 
the artist did not do the original pro­
gramming, he still gets some royal­
ty, and that's worked out. 

The second category is licenses. For 
example, the Bolivian government 
say , 'We'll pay you $100,000 just for 
the rights to convert Pinball Con­
struction Set to Bolivian ~· If there' a 
straight li ense, a much higher per­
centage of that goes to the artist 
because we don't have to do any 
manufacturing and distribution . 

The third category really has more 
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• Fast execution 
•ROMable 
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machine support 
• CP/M file support 
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Real 6 Time C $ 95 
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source code $950 
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to clo with merchandising. We may 
want to create a product specifically 
for merchandising, but we're not the 
manufadurer. For e ample, a T-shirl. 
The royaJty rate there will be very low 
because we're not anticipating mak­
ing any money on it. 

Research and Development 
You also have a research and devel­
opment department. With the soft­
ware written mostly outside, what 
does the research and development 
department do? 
Develop proprietary oftware tools 
that our software artists can use to 
build products faster and to build 
products that they couldn't build on 
their own. 
UtiJities that construct graphics for 
a particular machine? 
let me talk short term and then long 
term. Jn the short term there are 
things like software th ft protection, 
assistance in getting up on a machine 
that the particular artist is not familiar 
with, and assistance with sound . It's 
more the nuts and bolts kind of thing 
right now. 

In the long term, we're going to put 
together a workstaHon hat i specif­
ically de.signed for creating the kind 
of software that we want to create. 
And the developmenl sy tem will 
have things like languages and de­
bugging tools and compilers, and it'll 
have a lot more memory and a lot 
more processing power than any f 
the machines that the cons.umer i 
ultimately going to own, today ot in 
the future . 
You're developing your own com­
pilers? 
We're not necessarily doing all of the 
development work ourselves. But we 
already have a FORTH compiler that 
runs on all four of our targ t ma­
chmes for this year-the App1e, the 
Atari, the Commodore 64, and the 
IBM PC. We're bringing it up on our 
first ver ion of the development 
system. We might have toolkits for 
sound and graphic , and so on. • 

Pli il Lerm110ns is 8YTE's \!\hi Coosl 811 ro11 u 
Cllicf. B111•tmm Roberl5oti is '*sl Coast Tech11i<11I 
Editor. Th ey ca11 ~ h!nched 11/ McG111w-Hill, 425 
B11 ltery SI., San Frrmrisco, CA 4111. 
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Apple is a registe.·ed trademark of Apple Computers , Inc. 

CUBIT. The only 
game of Its kind for 
the Apple Computer. 
Innovative , new and 

colorful. Cubit 
offers an extra 
dimension . It 

transforms a 
two-dimen­
sional screen 

to a 3-D arena. 
Cubit offers 
more than just 

the hand/eye 
coordination of 

typical shoot 'em· 
up games. It offers fast-moving , action 
filled , strategy based entertainment. 
And you don't have to be a concert 
pianist to handle the controls. Simple to 
learn, yet enormously challenging to 
master. Playable with both joystick and 
keyboard. 

For 48K Apple Computers with 3.3 DOS. 
Enjoyable in black and white, but 
a whole lot more fun on color monitor. 

Look for our next game, to be released 
soon . 

Dealer/Distributors- Please contact 
us for details on Cubit and our Apple 
and IBM PC line of products . 

Mlcromax Systems, Inc. 
6868 Nancy Ridge Drive 
San Diego , California 92121 
(619) 457-3131 

See us at forthcoming Appletest and 
Comdex shows. 

INNOVATORS IN MICRO·~R SOFTWARE 

Dealer lnqulrles, Circle 305 All others, Circle 306 



YOUR PROGRAM HERE 

The Chaplin charncru licensed by Bubbles. Inc .• S.A. 
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The best software for 
the IBM Personal Computer. 

Could it be yours? 
Arremion, all program mers. Here's a 

chance to reach the top. 
[f you've wrinen software rhar 's completed 

and nins on the IBM Personal Computer, we 
could be inreresred in publ ishing ic. 

(We also could be interested if ir runs 
on another computer. If we selecr your sofrware, 
we' I l ask you to adapr i c ro our system.) 

But be advised. 
Our expectat ions are great. 
Becau~~ the software we publish must be 

good enough co complement IBM Personal 
Compurer hardware. In fact the more you take 
advamage of a ll our hardware capabilfries (see 
the box at rig ht), the more interested in your 
software we become . 

Th ink abou t incorporating color graphics 
into your program , for example. 

se ound. onsider the power of our 
keyboard and remember rn uti lize the ten 
programmable function keys. 

In all cases, we' re interested in "friend ly" 
sofrware - wich emphasis on qualiry and wide 
appeal. Programs wich che greatesr chance 
of being published musr be easy to use , offer 
a better way co accomplish a task and provide 
something special to the user. 

What kinds of programs? Al l kinds . 
Ed ucation . Entertainment . Personal 

finance . Data managemenc. Self improvement. 
Games . Communications. And yes , business. 

We select programs chat wi ll make the 
IBM Persona] Com pu ter an even more useful tool 
for modern rimes. 

l ~BM-;ER-ONAL COMPUTER SPECIFICATIONS-1 
I Us"r Memory Display Serr=..• Perm .... e:nt Memory r I 64K-640K h11e< Cr~o.- , .. monc><'iiromc (ROM) 10K bj1es I 
I ,J\tlc:roprCx:es.tl-Or High·rC"i<liutLtm Co.lo r/ Gra-phlcs I 

16·h l 1, 6068 80 ch:Lmacr.< x 2 S lines 
I Aux!UaryMcmory LJppcr~11d~m..,r c-:ise ~ir~;:e: I 
I 2 opclooal lntc'fficd Operating yslems 256ch;ir:it~c1" and I 
I mi~~/~R1i)~~ .. ~w ~~~r·S1"1~m . G;~:,~~.;:,:,oM I 
I 3WKB/.l60Kll languages ·J.co lor n.•-.nlutio n: / 

I K~P<'~~l~~kdt11" BASIC. !>JS<;ll , l'ORTRAN . 320h . ZOOI• I 
..,.,.... MACHOA'i.<~mhlcr, Bl:i<i< & wMte res< ~utiono 

I 83 C)'S, 6f1 m r<I COflOI. 640h x 2001' I 
J l Uacht:S tu Printtt Si multant .. '( lll!'i g r.Iphi c:') & J 

s1s1em unh Afl-poinrs-;1tklr<..-<.<;1bk text Clp:ihiliiy I 
I 10 furk'tion kc•p gr:ipllic< c-:ip<ihiliiy Commu nications I 10.key numcri<' p• c.I Bi<lirc..:-ti<mal RS-232-C int('tf:lce I 
I Diagn 0$tle!! 80 chara1;1c"'/«·cr!fld SDl.C, A')Tid irm=<, I 

l\"' '-"f•On sel r '"'' i ng IB cltar.>n c:r , iy1,;s f'l~<)'TlChronnLC. p rococols I I l~lrlty d 1e.:klog 9 x 9 cltmKt<T m01ri• Up to 9600 biL• per 5erond 

L---------------------~ 
o , if you rhink your . oftware is the best, 

consider submitting it . If it 's accepted, we'l l take 
care of the publ i bing, the marketing and che 
d istribution. All you have to do is reap the 
benefits of our royalty terms. And you' re free to 

market your program elsewhere al any time 
even if you license it to us . 

We' re offeri ng the ladder. T hink about 
taking the first seep. 

For information on how co submit your 
program , write: IBM Personal Computer, 

External Submissions, 
Dept. 765 PC, Armonk, 
New York 10504. 77"_-=.. =· - - --- - ----- - - ----------- ·-

The IBM Personal Com~uter 
A tool for modern times 

For mo"' infr>rmation on whett 10 buy the IBM l>el'$0nal Compurcr, call BOl'.l-447-4700. In A laska or Hawaii. 800-447-0890. 
tUCSD p-Sysr•m i$a 1r:idcmark ofrhc R<gcnuof1hc Uni .. n iry ofGtliforni• . CP/M-86 i< " tr.l<lcmark ofDi8irai Rc«arch . In . 
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Is your personal computer TOO personal? 
Lets face it! 
It's difficult to envision a business environment where only one 
person needs access to the daily statistics of the business. 
The Salesman wants to know if his customer's product shipped. 
The Accountant wants to know if the bills are paid. 
The Secretary has to get that letter out. 
You can't afford to keep 
them waiting. 

-

---

The unique architecture of the IMS Multi­
processor System allows all functions to 
be performed simultaneously! 

Call or wri le loday for the location or 
your nearby IMS dealer. 

Toll Free: 1-800-648-7979 
In Nevada call: (702) 883-7611 
~ 
INTERNATIONAL 

Choose from the IMS family of expandable computers 
to fit your business.· 
·4 user SOOOIS System shown. Other I.MS systems expandable lo 8 and 16 usefll. 

2800 Lockheed Way, Carson City, Nevada 89701 •Telex 910-395-6051 

We Build Computers As If Your Business Depended On Them 

IMS lh'Tl:Ri.~"'TIOI\~ DlSTR:IBUTORS: .Mgtn!lna Bri1i1i:li ViJJdn h:lilnds Cblnill Gree« brad M .. ~Ylil N~ Zcill~nd ~1;1!1~ A12bi1 !;pain Ttidcty U.sA 
Au1111Jl.1 Canida E'.oindor Hoag: Kang tlnly Mulro PbiliJiplnu Rtpublir cf Sooth AfricJ ~'tid1::0 Uni.trd Anti £111ir11te; West C.e:rmarty 
AUUril Chilt Prance htla Kort.a N'dbtrb.nd:s Plte.rtG Rito Slnpport S1r1oitzt:rill'ld Unil.td KiDSdom Wu1 Jndlit.i 
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User's Column 

New Computers, Boards, 
Languages, and Other Tidbits 

What may be a revolutionary medical program highlights this 
month's potpourri 

fm writing a lot of thi on my 
Otrona in a San Jose hotel room. I 
don't quite know where the month of 
June went. Actually, f do: two 
speeches, a convention, and a lot of 
work on my novel. Make that three 
speeches. 

Fortunately, there's a lot to write 
ab out. Of course, when you're 
writing about the micro business, 
there's always a lot to write about. 

For example: Modula-2/86 is here. 
The version 1 have ju.st now runs on 
the IBM PC under CT/M-86; by the 
time you read this, there should be 
others. The Logitech version includes 
source code (in ModuJa-2, of course) 
for KEYBOARD.MOD and DlSPLAY. 
MOD, which are the modules that 
define the keyboards and display; by 
fooling about with them, you can 
make Modula-2 work with a number 
of PC work-alikes. 

You can be sure f'll have more to 
say about ModuJa-2. 

Something Really Wonderful 
I like to give speeches. Most writers 

do, and as a former professor I often 
miss my classroom . 1 imply don't 
have the time to do it as often as r 
would like. 

l particularly like to give speeches 
at conferences because 1 get to meet 
the other speakers and 1 Learn things 
ft might take me years to discover 
then-vise. That happened not long 

by Jerry Pournelle 
ago at a physicians' conference in 
Vail, Colorado: I saw a real vision of 
the future of the micro. 

I was supposed to speak at 0900, an 
hour I don't much ca.re for. Physicians 
apparently are much earlier risers 
than I, for they were· supposed to 
have a speaker at 0830. She was sen­
sible, though, and presumed it a mis­
print, so they didn' t have anyone at 
that ghastly hour. Rather than waste 
their time1 they invited the next day's 
speaker to begin. He turned out to b 
Dr. Lawrence Weed, and he hadn't 
finished when l arrjved. 1 thus 
discovered by accident the most ex­
citing computer program J've seen 
thl year. 

The official name is Problem­
Knowledge Coupler. I'd be more like­
ly to cal1 lt "Diagnosis by Computer" 
or an '~uto-Doc ." The interesting 
thing is that the night before 1 was 
discussing the possibility that ''some­
day" there would be computer pro­
grams to assist in diagnosis, and 
several physicians and T agreed that 
day would not come soon . 

We we.re vnong. The Problem­
Knowledge Coupler (PKC) is here 
right now. Dr. Weed demonstrated it 
to a fascinated group of physicians. 
Although most were pleased to see 
it, one medical student was terrified. 
"What is there for us to do if the 
machines can do it all?'' h e a ked. 

Of course, the PKC doesn't "do it 

all ," but it ure does a lot . 
Jt is common knowledge that a pa­

tient's medical record is the single 
most important diagnostic tool avail­
able to a physician. A case history 
plus a good description of symptoms 
are vital to meaningful understand­
ing. The PKC makes use of this. 

A PKC is, of course, a computer 
program. The patient enters as much 
of his case history and symptoms as 
possible in response to a serie of 
questions asked by the program . I'm 
told this can be done as a dialogue 
between patient and machine, but 
I'm sure it's a lot smoother iE 
mediated by a medical professional, 
such as an office nur e. 

Other information, such as blood 
pressure, pulse, and the like, can be 
entered by the nurse or the physi­
cian. When it's all done, the progtam 
offers a list of possible causes. 

Note that the machine hasn't 
"made a diagnosis:' It doesn't even 
present a weighted list; it merely 
gives all it knows about what could 
have caused the patient's problems. 
The physician is free to use intuition, 
leap to conclusions, order further 
tests, or do anything else that seems 
indicated. 

H's possible that the physician 
knows of causes that the machine 
hasn't listed, in which case the pro­
gram should be updated. According 
to Larry Weed, however, that's not 
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the typical situation. 
Consider: we'te dealing with a lot 

of symptoms and indicators. Age, 
weight, sex1 presence or absence of 
facial hair, blood pressure, somatic 
type, hereditary factors, diet, previ­
ous operations-all these can be im­
portant. According to Dr. Weed, a 
physician generally has to think 
about as many as 40 indicators, 
Meanwhile, dozens of possfble 
causes may ex.ist, all linked to the 
various symptoms in highly complex 
ways. 

Medical diagnosis approaches fun­
damental limit to human capabili­
ties. Weed demonstra~ed this by giv­
ing the audience a list of symptoms 
and asking for possible diagnoses. 
The conference, with more than 40 
pl1ysicians, could come up with no 
more than a dozen possibilities; the 
computer program knew of 2S. 

Clearly, a physician plus Problem­
Knowledge Coupler will be more ef­
fective than the physician alone, and 
the more obscure the problem, the 
more 1ikely this is to be true. 

MEMORY BLOCK 
Clear Lucite'" c:ubc containing a lfagment or 
history .. .ldeal ror paperweight or Interesting 
exhibit. Contains magnetlc core memo!)' from 
an IBM 360 Computcr (drca: lat.e '50's-euly 
70's). Size 2"x2">!2 1h~ JO daymoney·back 
guarantee ii not completely satisfied. ~ J 495 

What really astounded me is that 
the program runs on microcom­
puters, Dr. Weed has versions for 
CP/M 2.2 on the North Star Advan­
tage and, the IBM PC. It should be 
ea ily adaptable to other CP/M 
ystems. 

Aye, There's the Rub 
Now comes the disclaimer. l am 

not a physician. My doctorates are in 
other fields entirely. Oearly, then, 1 
am not competent to evaluate the 
medical effectiveness of Larry Weed's 
computer programs. 

The programs are certainly easy to 
use. They seem to run without 
glitches. I say "seem td' only becau e 
I've yet to do any exhaustive testing, 
although I intend to. 

1 spent a lot of time with 1..arry 
· Weed1 including taking part in a 
dialogue discussion with the e11tire 
group, and I was much impre sed . 
Weed has solid academic <1nd medi­
cal credentials . He' also fond of 
pointing ou t that major league 
baseball teams and professional 

TIMESHARE 
Only you and your feHow programmers wiU 
know what Umc lt Is with this bmary numeral 
wa ll clock. Handsome simulated dark walnut 
ftnlsh, accurate qqartz movement with sweep 
se.cond hand. Perfect for office 01 home. Runs 
on one AA battel)I (not ind). 1111.'' diagonal. 
I yr. warranty. 10 day money-back $39 95 
guarantee ii not completely satisfied. 

CaU Toll-Free Mon.-Fri. 9am·6pm 1·800-B·E-S-W-E-E·T eiu::ept Florida, or mall coupon below. 

1- -------- - - - --- - - - - - -- - - - - - -1 
I . t BY103 I 
~wee qu m Inc. End is Check O MOO Chll.rge my />\o!ile!Urd O Vtsa D 

I 15490NW7th/\ve., Mlaml,FL33169 Ctedll C81d!I p.D~e _ _ I 
I Please send m•_ Momory Blodl(s) (ii ·H4.95 D Just send your fru COMPIJTER/MNIA Catalog rorn<)W. I 
I Add $2 ea. for s.liip. f, hand! Signoture I 
I Pleose send me_ Trmesliare dodc(s) Vi H9.95 Narne I 

Md $J.5Qea. forsllip.& ~~ Mdr~-------------
1 Fla. res den~ ~dd 5% sales tax. Tora! s__ City Stall! __ Zip__ I 
I-- - - - - - - -- - - - - - - - --- - - -- - - - -1 
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opera companies do not make use of 
credentials when hiring tslent. Per­
formance or~nization want to se 
what recruit can do, not what 
they've been taught. 

Weed wants hi PKC judged on 
that basis-and of course I can't do jt_ 

I haven't the credentials. I can only 
offer observations. 

I've seen the program work with 
test cases. I've watched it list out 
probable diagno es, each accom­
panied by a reference to a medical 
text. l 1ve seen it list everything a room 
full of physicians thought of, ~hen 
add some they hadn't considered 
but which when put to them were 
pronounced both reasonable and 
possible. 

I haven't seen it "verified:' nor can 
I think of a way l:he program could 
be verified. h1 particular1 there' ob­
viously no way1o be certain that the 
program will list every possible cause 
of a particular patient's difficulties. I 
do think, though, that the program 
could be of great value to physicians. 

My view isn't universal. Some 
physicians l've spoken with are hor­
rified1 and a few have aid the pro­
grams are "demeaning:' r fail to 
understand why. No one thinks 
checklists are demeaning; how is it 
different when the checklist is put on 
a machine? No one thinks reference 
libraries are demeaning, and every­
one insists that reference books have 
indexeE. The PKC looks to me like a 
very good index. 

In any event, 1 found the programs 
fascinating, and I'll have morn on the 
ubject in a later column. Meanwhile, 

I'd appreciate comments from those 
with medical qualifications. 

Kaypro versus Osborne 
When 1 give talks, there's one que -

tion I get fairly often: which do r 
recommend, Kaypro or Osborne? As 
with most qu!:!stions, the answer is, 
"lt depends!' They're both good ma­
chlnes. When the Kaypro first came 
out, the Osborne software package 
was dearly superior to the Kaypro's; 
that's no longer trne . The Kaypro 4 
(which is in essence the original 
Kaypro TT with doubl -sided disks) 
comes with an excellent selection of 
software. 



600 XL .. $ 199.00 
800 XL. . . $CALL$ 
1 200 XL. $499.00 
1400 XL . $CALLS 
1450 XL • $CALL$ 
1025 Printer • •.• • • . • $399.00 
f020 Co lor Printer , $245.00 
1027 Printer .. . .. ... $299 .00 

Monkey Wrench 2 •..... SS2.75 
PARKER BROTHERS 

Tutankham R ...... , .. ..• S-33. 75 
Super Cobra R .. . ....... S33. 75 
Awtro Chase fl . . ......... $33. 75 
Frogger R . . ............. $33. 75 
OBart R . .. . ... ... ....... 133.75 
Popeye R .•.• ••. •• •....•. $33. 75 
Rl~k R ., . .. ...... ... " •.• -$42. 75 
Chau R ....... . . ...... . . S ... 2.75 

.. $199.00* 
• 8'ter 1 100. rebtlte fft>m ATA.1111 ceell Pffce 12". 

810 Disk . .. . $399.00 

MODEMS 
ANrHOR MARK I , $79 00 
ANrHOR MARK II 579,00 
HAY F.S SMART - _5 23q ,oo 
HAYES MICRO 11 $309 00 

Micro Bit 
MPP· IOOO .•....•.• S159.00 

NOVATION 
CAT . ---- -· -· ·' 5144 .00 
C>CAT .... , , $15 .00 
J·CAT , S1 I 5 00 
APPLE CAT II •. S279 00 
212 APPLE CAT , 

Bank Street Writer D. ... S44 75 
Al' D...... ... .... . ...• $24.75 
Apple P'llnle O • . • • . . S23.75 

hopflftar ROM • .• •.•.. .. • $32..75 

1000 Sce11 

ALIEN GROUP 
Voice Bo~ 7 S99, 75 

OON'TASK 
Sam .. . $41 .75 
AbUM! . . , S15.95 
Teleatrl , S27 95 

Poker Sam S24 95 ·---

1010 Rar-order 
410 Recorder .. 
81 O Ola k Drlv11 
1050 Dl•k Drive 
850 In erface 

- S7!f 00 
57 00 

S39e roo 
,~as oo 
srAt L! 

Lyco Computer Marketing & Consultants 
TO ORDER 

CALLUS 
TOLL FREE 800·233-8760 

BLANK DISK 
ELEPHANT SS/SO .. •• 518.25 
ELEPHANT SS/ OD .. .. $21 . 75 
KANGAROO SS/DD with 

storage case . .•. • • • $24.75 
MAXELL M O f . .. . ... .. S2.9.75 
MA.xELL !'<10 fl . • ....•. $39.75 
OISt< CA Sf (hold l 01 $4 .95 
OIS K CASE; (ho lds 50) St9. 75 
ROM CASE fhold$ 10) S19 75 

tn PA 1·7 17· 

MONITORS 
Amdek Co lor I .. . .. •••.. 1275.00 
Amdek 300 Green •••.• • -S149.CO 
Amdek 300 Amber ..... S'f 49.00 
Gorfll• Green •. . ......... $99.00 

RAN A 
DI SK DRIV ES 

Elite f. .. .. ....... $295 ,00 
Ellte2 . ... . ....... 5449.00 
Elite 3 .•.. , ....•. S559 00 

SSI 
B11Hlo o f Shilo ..•••. S28.75 

•~~~~~~~~~~~~-· Tigers In lh11 Snow $28 .75 

[ '1 E ~ a() M 1 
~~~11~11: =~~~:c~ .. ~~~ . :~: :;~ 
B Illa for Normandy .• S26 , 75 

APPi F OllMPI INC", GX • SO<> 7 5 
APPlE OUMPUNG64 1115 BuiT"'1S17<> 7~ 

IN FOCOM _ _ Germ•nV1985 . .. ,. $36 .75 

, CONTINENTAL Zork I, II , or Ill 
SINGLE DRIVE AT88 5 1 , , .$359.00 HomaAccouotanl ' · $51 75 Deadl ine . 

Book a l Apple Sofiwere $16 75 DUAL DRIVE AT88 S2 .. . ... $559 .00 ........ llllilim ________ .... _ 

DRIVE with pri nter port ... $449.00 CARo c o commodore 
T88 Expansion Board . ... $139.00 ~:~:~~~:e~~;01 .:. !~~: ·: 

DUAL HEAD 4451 $575 00 5SlotE-panslon64 .. $54 .00 
' • • • • • • • • • • 64 Wrllt! NOW. • $39 00 

SINGLE DRIVE 4051 ....... $529.00 64 Mall N0
0
W· •· · ' S29 ,00 

0 D S $CALL 20Wrlle N W... .. $29 .00 
DD N RIVE . ... . . • • • • • • • 84 K11ypad .... . ..... S29 00 

H. ARD DISK DRIVES $CALL$ Universal Cess. Int ..... . $29 75 
Prlnt11r Utility . • . . $19 75 

SANYO 

MBC 1000 , ... , . ..... .. Sl 549.00 
(with mlc:ropro soltwarn packege) 
MBC 1250 .............. &2195.00 
MBC4050 ........ . .. ... S2749.00 
EFD 160 Disk ............ 1499.00 
5500 Len r o. Printer • • . S649.00 

liES 64 
Turtle Gropl'! lcs R ., ... . $49 . 75 
Heswrller R ... . ....... · S38. 75 
Atlack Of MUI Cam H .•• $34.75 
Turtle Tutor R .......... $29.75 
Turtle Trainer R ........ $29.75 
Paint Brush R . .. ..... ··S23.75 
Benji Sp11ce Rescue D .$29.75 
Home Maneger C/ D . . . 39. 75 

PROWRITE R 2P . .... S699.00 
GEM INI 15 .......... $449.00 
PRINTMASTER . .. . $ 1589 .00 

6 Sto1 Expansion... .. $79.95 
3 Slol Expansion.... • • 524 .95 
Vic 20/84 Prlnler Int ... $59 95 

SPINNAKER 64 

Ktnd11rcomp ..• • 
Story Machi ne . . , 
F11ce Makar ..•.. 
Snooper Trooper . . 
Delln Drawing . 

. s21. 75 

. $23 75 
$23 75 
$29 75 
$34 75 

HES VIC 20 
Torg C 
HES Gnm&0 IC 
HES Games It C 
VIC Fort lt Rom . 
HES MON Rom $78 75 
Turtle Graphics Rom $?8 75 
HES Writer Rom 528 75 
Shamu Rom s2e 75 
Protector Rom $31 .7'> 
Robol Panic Rom • $?8' 7 5 

BRODERBUND 64 
Serp enMe R . 526 75 
Chopfll1e1 R S ? 75 
Se-a ro~ A 526 75 

PARKER 10 
Frogger (ROM) S33 7'; 
OBert (ROM) $3'1 .7 
Tu1ankham trom . .... . ,. 533.75 

SM ITH CORONA TP1 ... $549.00 
c1TOH asooB .... . .. ... .•. s1025 .oo GORI LLA GX·100 .... . . . .. $ 199 00 
STARWRITER ...... .... .. $1099.00 

OKI DATA 82 ... .. SAVE EPSON . . . . . . . . . . . . $CA L 
OKIDATA 8 3 .... - LOWEST 

PRICE 
OKI DATA 84P .... AVA,ILABLE 
OKI DATA 93 .. ... SAVE 

GE.Ml NI 10 ... . .. ~ $299 .00 
TRACTOR ... ..... • S49 .75 PROWRITER . . . . $365 00 

NEC 8023 ............ ........ , 399.00 OKIOATA 92 .. ............. sSAVE 

• TO ORDER 
--~ 

C ALL TOLL FREE 

800·233·8760 
or send order 10 
Lyco Computer 
P.O . Boll 5068 

Jersey Shore , PA 1774 0 

POLICY 
I ·!tock Item& •hipped within 24 hours <ll order Pl'r<iO nul 
Chee~• requlrt! fOUr A'eeks clear3ne11 btotore •h pp1ng. No 
deposflon D ordt'•$ Fie(' shipping on pr .,paldaish o:d r~ 
wltl'lln the contfntonts1 U. S PA re,!d nt ~ Jdd ora1ot ' "" Al l 
products $Ublecl lo avoUabfl i ty ~nd prlct' chenq" Advt>rtl'ti!d 
prices shoy,• 4% disc unl otr~rnd lu, ~ ~· 'ldd 4 ~ 101 Ma•lf' , 
Card or Visa DEALER INQUIRIES INVITED. 



Support, Service and Price. 
Sl\iPQlng/ l-landling UPS surface $$.00 p1u~ an addlllooal $3.00 pet It n1 ror UPS Blue. 
C.0 .0 . orders add $4.00. For f)l!NIOMI check allow 2 weeks lor dellvary. All ftams sub ieol 
to avafl11bfrfry. i:irices subject ro change without nollce. callr r idel'lls pleas 'dd 
6~3 safes 18)(. ' IBM is a registered tradamer~ of lntamallonat Bu•fnCJSS Machines. 
CPJ M os o reglstarod tradernnrk of Ofgilel A search. 
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On the other hand, the 0 b rne 
Executive comes with much intro­
ductory material and a powerful soft­
ware package, plu the po sibility of 
updates to compatibility with the 
113M PC, an option the Kaypro 
doesn't have. Osborne also ha a 
widespread network of dealers and 
service centers; more than Kaypro as 
of this writing. That, too, is subject 
to change and could be different by 
the time you read thi . 

I have experience with both ma­
chines: I had a very early copy of 
both the Osborne 1 and the Kaypro 
II. Each had its problems, but a\\ 
those difficulties were fixable . The 
early Kaypro II had some software 
problems that caused excessive disk 
wear. The early 0 borne 1 had ther 
troubles, particularly with the key­
board . In both ca es the problem 
hav been revised out of the later­
production machines. I still have my 
old Osborne 1, and it does yeoman 
service a a loan-out machine; Barry 
Workman ended up buying (from 
Kaypro Corporation) my old Kaypro 
IL He has a specia l program that lets 
it read a wide selection of disk for­
mat , and it has become a workhorse 
for his operation. Neither machine 
has required what I'd call excessive 
maintenance. They've both had their 
out-of-service periods, but nothing I 
wouldn't expect given their hard 
u age. 

Thus, I have no trouble recom­
m nding either the Osborne l r 
Kaypro II as a firs t machine for some­
one with a low budget. either 
would be my first choice if I could af­
ford more, but both are more than 
adequate a word processors and 
general -purpo e compute rs for 
write rs and mall-business owner . 

By the time you read this, however, 
you may not be able to find an 

sborn 1; they don't mak them 
anymore. They recently dropped the 
price to $1295, and while they last, 
that's a pretty good deal. Som · do 
appear on th used market. I've 
never advi ed anyone to buy a used 
computer. Given that this computer 
no longer exists, there's not a lot of 
competition down at the low end of 
the "transportable" professional com ­
puter price scale. 



THE EASY CHOICE 

Best Separate Compilation - Best Error Handling - Best Implementation on a Small Computer 

Comments From 1983 LA AdaTEC Compiler Faire 

" . . . JANUS/ Ada encompasses at least 5 times as much 
of Ada as Supersoft, including many of the more exotic 
features of the language." Creative Computing 

" .. . The compiler peiformed exceptionally well ... the 
linker performs flawlessly .. . the error handling is excel­
lent . . . RR's support is the best I've ever encountered." 
lrifoWorfd 

Encouragement of this kind deserves a just reward; 
we now intend to complete our compiler and submit 
it for validation. 

"The compiler breaks new ground in the microcomputer 
field with Its excellent runtime error-checking code and Its 
excellent compiler error messages." Microsystems 

"They're (RRS) honest to a fault, so they call their 
language JANUS: but Its more nearly Ada than any other 
microcomputer implementation I know of .. . I watched 
some of the demonstrations and it works. " 
Jerry Pournelle, Byte 

Our Ada line is available on the following operating 
systems: CP / M, CP / M-86, MS-DOS, PC-DOS and 
CCP/ M-86 

Available from the following distributors: 

Westlco, Inc. 
25 Van Zant, St . 
Norwalk. CT 06855 
(203) 853-9880 

Marfam Corporation 
5340 Thornwood Dr. Suite 102 
San Jose, CA 95123 
(408) 226-0170 

Suntex Data 

Internationally 
S-100 Systems 
3687·4 Shobumachi 
Obayashi 
Saitama, Japan 346·01 
04808 (5)0416: 

Micron Ix 
11 Blackmore St. 
Windsor 4030 
QLD. Australia 
(07)57 9152 

04808(5)6565 Nord·Micro lnformatlque 
155, rue du Fauburg St. 
Denis 

10175 Harwin Suite 100 
Houston, TX 77036 
(713) 271 -9191 { •• ""' 'r .. M •. t c r M 81> • •"' 1ra&-rl • <ti U1t11•1 li4"'• '44t'J>. '"' 

·i11.t1.A1<o• U....,m•rt. ... 1MI J ' l........,,_nt o'll ll"""'•.,. 
75010 Paris 
( 1)205·39·47 

~ SoFTWARE, INC. 

P.O. Box 1512 Madison, Wisconsin 53701 
Ctrcle 393 on Inqu iry card. 

\t. ""-DO .... • l••d._I. iJ ~1-uh 
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specialist in state of the art programming 

(608) 244-6436 
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Kaypro 4 versus 
Osborne Executive 

ither the Kaypro or the Osborne 
is satisfactory a a fir t computer. 
They're both comp t'tive with any­
thing else in their p rice range. My 
experiences with them are a bit 
limited, but o far neither has given 
me ny trouble, and both are notabl 
improvements over th e ea rli er 
model - so much so that J urge 
anyone comtemplating a first 
machine to try to pring for the extra 
buck to get the Executive or Kaypro 
4 rather than th 0 borne 1 or 
Kaypro II. 

The Executive has true compo ite 
video output: you can plug it direct-

Sign-Master is an exciting new 
program that for the first time lets 
you transform ordinary-looking 
presentations, proposals and 
special reports into dynamic, 
colorful word charts. Before 
Sign-Master, it required a 

ly into a monitor (but not a TV). If 
ou want to use the Executive to 

drive a TV et for demon h·ation or 
simpl because you wan t a larger 
ere n, yo i'\I need an RF modulator. 

Th Kaypro machines do not have 
any external video output. On the 
o ther h11nd, the creen. for both the 
Executive and the Kaypro ma hines 
are adequate, although if I were do­
ing a lot of work wi th e ith r, l'd want 
c;om thin~ bigg r. 

The Executive ha a 111ucl1 nicer 
scr -en, and the character set i more 
pleasing. These are matt rs f taste, 
of cour e, and not everyone wou ld 
agr e with me. 

ither the Osborne Executive nor 

graphic art ist or dedicated 
graphics processor to create im­
pressive word charts, both time­
consuming and more costly op­
tions. Now, with Sign-Master's 
amazing flexibility, you can pro­
duce presentation-quality word 

EMPHAS\ZEt 
with 

BOLD _ f e me ize 
FONTt with 

~~ G 
0 RO MAN FONT 

the Kaypro can be described as por­
table. "Tran portable," ye ; but not 
portable. Both weigh the same: too 
much (about 28 pounds stripped). I 
already have arms like an orangutan 
from carrying the Otrona Attache. 
(Th at machine weigh s only l8 
pounds, but wi th disks, power cord, 
documents, and sho u lder-strap 
carrying case the entire mess come 
to about 25 pounds; I'd be marter to 
put mo t of the documents in my 
checked luggage_) Alex and I have 
carried both Osborne and Kaypro 
machines all across the country; you 
cnn do it, if you have to, al though you 
won't enjoy it. 

The Executive has ingle-sided 

charts on paper or acetate in six 
different type styles and in 16 dif­
ferent sizes - a real break­
through when you consider that 
over 65% of all presentations 
consist of word-only formats. 
(When graphs are indicated to 

CAP IT \LIZE 
1\ ith 

BOLD 
RO~IA~ 

FOXT 



double-densi ty disks (180K bytes per 
disk); the Kaypro 4 has full double­
sided disk , for a full 380K bytes on 
each. Thi i probabl the mo t 
ignificant hardware difference be­

tween the two. 
The Executive has two serial output 

ports and one para llel port that can 
be eith · r JEEE-488 or Centron ic 
(printer) compatible. Kaypro ma­
chines have one ser iaJ port and one 
Centron ics port. 

The real d ifference between the 
machin s shows up in packaging and 
software. The Kaypro ""as designed 
by engineers and looks it. Alas, so 
were m st of the Kaypro documents. 
The latest ones are a vast improve-

highlight your data, ideas and 
conclusions, our Chart-Master "• 
graphics software is available to 
do the job.) 

Sign-Master can also be used 
to create effective instruction 
materials, bulletin board an-

. -· 

ment over the ones that came with 
the fi rst machi ne , bu t th y still 
assume you're willing to learn a good 
bit about CPI and that you want to 
know th ing about your computer. 
Example : whenever you r Kay pro 
does a warm boot, it tells you so by 
printing the words "warm boot" on 
the screen. Users not fam ili ar with 
CPIM react to this in various ways, 
som of which can be riba ld . 

The Osborne "philosophy" is that 
most computer users kn w li ttle and 
care le about the way computers 
work; Adam Osborne would rather 
commit seppuku with a printed­
circui t board than gratuitou ly tell h is 
users that the mach ine has done a 

nouncements and direct mail 
pieces that demand attention. 
To generate real impact, Sign­
Master word charts can be as col· 
orful as you like, depending on the 
plotter you use. And you can be 
as creative as you like by capital-

:filntmutize 114L!Ck't 
017Y !0111 uiitq 

~otl7 i r 

11f nnt 

r. W//IJ 
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''warm boot." The Executive runs 
vanilla CP/M + (3.0). The O sborne 
doc umen ts assume you don't know 
w hat that is and go from there. 
(When you turn the mach ine on with 
a Wordstar d isk in it, the Osborne 
assumes you want to run Wordstar 
and bri ngs that up; you never ee 

PIM u nless you want to.) 
Osborne's software package in­

cl udes a number of in dustry stan­
dards, such as Supercalc and, of 
course, Wordstar. There's al o Micro-
oft MBASJC, Digital's CBASlC, and 

a ru n-tim disk that will let you run 
programs wri tten in CSD Pascal 
(but not write them; you'd have to 
buy that separately). Also included 

izing or italicizing a single charac­
ter, a single word, or an entire line 
at the touch of a button. In addi­
tion, margins can be justified left, 
right or centered. 

Best of all , Sign-Master's on­
line instructions, power and vari­
ety of options make you a "Sign 
Master" without special training. 

Sign-Master - the first soft­
ware program that brings word 
charts to lite. 

Sign-Master supports a wide 
variety of plotters from IBM, Pana· 
sonic, Hewlett-Packard, Houston 
Instruments, Yokogawa, Strobe, 
Amdek and many others, for use 
with IBM PC, PCXT and other 
compatible computers. 

The retail price of Sign-Master 
is $245.00. For a complete infor­
mation kit and name of your near­
est dealer, contact: 
Decision Resources, Inc. 
25 Sylvan Road S. 
Westport, CT 06880 
(203) 222-1974. 
Slgn·Masler and Chart-Masler are lrademarks of 
Decision Resources. Inc. 

Circle 143 on Inquiry card. 

DecisionResources, Inc. 
Software Designed for Decision Makers 



Program 8-MHz 8087 5-MHz 8087 8-MHz processor (no 8087) S·MHz proces.sor 

Test 6,55 sec. 9.87 sec. 3 m~n., 6 min , 
" "' 32,000 53 sec. 12 sec. 

Mat20X 4.44 sec. 7.24 sec. 1 min. 1 min , 
11 .96 sec. 51 sec. 

Mal50x 1 min,. 1 min .. 17 mm 27 min , 
3.5 sec 41 sec. 52 sec 38.7 sec. 

Table 1: Bmchmark tests for the 8087 Systems Support 81)11rd . 

is Personal Pearl- six disks' worth . 
Pearl is a "program writing program"; 
in practice that means you can write 
file-manager programs with it. If you 
work at it1 you can write some pretty 
sophisticated stuff. 

The I<aypro package is interesting. 
You have a choice of Perfect Writer or 
Wordstari either way you get Wayne 
Holder' The Word Plus, the best 
spelling program I know of. The 
Perfect package includes Perfect 
Writer, Speller, Filer, and Cale. 
There;s also Chang Lab's Profitp1an, 
a spreadsheet something like Perfect­
calc. It's not as good as Supercalc. 
The package now includes MBASIC 
and an off-brand BASIC called 
SBASIC (which is something like 
CBASIC in both speed and program 
structure) , 

In other words, the software pack­
ages are comparable. The real dif­
ference between Kaypro and 
Osborne is philosophical. If com­
puters scare you but you can't live 
without them, Osborne is clearly the 
better way to go. If you're willing to 
live with ambigllities and you're 
curious about small computers, the 
Kaypro may be more appealing. 

They're both good machines. 

That's Fast! 
Jim Hudson has revised his 8087 

math board; it now plugs directly in­
to a Compupro 8085/8088 Dual Pro­
cessor without modifications to the 
Compupro board. The board wa re­
worked by Compupro, then redone 
again by Hudson, who tends to be 
something of a perfectionist. 

The problem with the 8087 "math 
crunchert1 chip is that it runs at 5 

114 ()(lobe• l!l83 ~ BYrE.. Publli:allons ln~ 

MHz (or 5 million cycles per second). 
That's somewhat slower than the 8 
MHz of the 8088 processor ("brain"} 
chip; the result is that if you want the 
extra math processing speed of the 
8087, you have to slow the whole 
system down . This used to require 
modifications to the 8085/8088 pro­
ce sor board. Hudson's new board 
takes care of it without those modi~ 
fications. 

To install Hudson's math board, 
you must remove the 8088 chip from 
your processor, plug his board in 
where your chip used to be, and plug 
your chip into the empty socket on 
his board. Two pin on his board in­
teract with th original Compupro 
processor board to slow it down 
without your having to do anything 
el e. 

You wouldn' t think it wou1d be 
worth the effort to slow your system 
down. but if you have many calcula­
tions to make, it's not only worth­
while, it's necessary. The peed im­
provements are shown in table 1. 
Two benchmark tests are included in 
this table: 32,000 mathematical oper­
aHons (program est) and the matrix 
filling and muJtiplication "bench­
mark of or " I first de crlbed in my 
October 1982 BYTE column. As you 
expect, ''Mat20x'' fills and multiplies 
20 by 20 matrice ; the "MatSO:x" times 
are for 50 b 50 matrices. 

As you can see, adding the 8087 
makes for dramatic speed improve­
ments, even though you've slowed 
the whole system from 8 MHZ to 5 
MHz. for the past six months, I've 
run my system at the slower speed in 
order l'o take advantage of the 8087. 

It's even nicer if you can get an 

8-MHz 8087. (ntel , which makes the 
chip, was kind enough to supply one 
for my system. Hudson' board is de­
signed to let you update by simply 
snipping off two small pins (it's ex­
plained fully in Hudson's docu­
ments); that will put your 8088 back 
up to 8 MH:z after you get the faster 
8087 chip. Intel's people say they'll be 
able to supply 8-MHz 8087 chip in 
quantity toward the end of 1983, 
possibly by the time you read this, 

We put the 8-MHz 8087 in my sys­
tem and speeded the 8088 bacl< up to 
8 MHz. 1be speed improvement is 
noticeable. There's also an improve­
ment in disk operation speeds even 
when running 8-bit software with the 
8085. My engineer friends tell me 
that's impossible. All l can say ls that 
it seems f ~ter. 

There's not a lot of software that can 
make use of the 8087, out there's 
more than l would have supposed. 
Digital Research supplies 8087 pack­
ages with both.Pascal MT+ 186 and its 
C86 compilers. In addition, Digital 's 
ASM86 assembler comes with 
8087. LIB, a package of 8087 s upport 
routines. Supersoft advertises a FOR­
TRAN 86 with 8087 support capabili­
ty. Logitech's Modula-2 will have 8087 
support modules. 

Finally, Jim Hudson's p.iggyback 
8087 board normally has no effect on 
the 8085 (8-bit) half of a dual pro­
c ssor, but there can be exceptions, 
as with Jack Hersh's FORTRAN 80-87 
software reviewed below. 

As I was writing this, Jim Hud on 
called to say that h has aver i n of 
the 8087board for the NEC Personal 
Computer, and he expects to have 
one for the Zenith Z-100 by the time 
this is published. If you crunch 
numbers, this is a must. 

Speed, Precision ... 
The 8087, and especially the 8-MHz 

8087, will have a larger impact on ~he 
micro community than you might 
think. 

Because 8--bit machines are so very 
slow in operations involving high­
precision numbers, a great deal of the 
8-bit software has been written o use 
only single precision . The 8087 isn't 
particularly efficienl at single-pre­
cision calculations, so for much soft-



Rnaaex In a race 
between 200 cps 
printers, Anadex 
outran Okidata 
Two to One.* 

Unprinted paper 
after test. 

Okidata 84 Anadex 9625A 

*For a copy of the independent test lab report, 
Call (800} 792-7779. In California Call (800) 792-9992. 

Anadex. Nobody else comes close. 
© Copyright 1983 Anadex. inc. 
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ware written for, say, the Z80, there's 
only a gain of a factor of 3 to 4. if you 
put an 0 7 in the loop. 

ff you use double pr cision, there's 
a gain of perhaps 500. 

Thus, older micro programs may 
not be much improved, but if you 
want double precision (or greater) 
from a micro, there's a way to do it, 
provided you ca n work in FOR-
1RA . While l wa. at Jim Hudson's 
house, jack Hersh came in. 

People in the micro world tend to 
have nonmkr origins. Jim Hudson , 
for example, was an anthr pology 
maior in college and ended up work­
ing for Intel through a chain of coin­
cidences. Similarly, Jack Hersh 
started off to be a philo opher but 
has become a computer whiz. He 
markets hi tuff under the name 
Avant-Code. 

Hersh ha written a serie of library 
modules fo r Microsoft's FORTRAN 
F- 0. You write a normal d uble-pre­
cision program in FORTRAN and 
link in hi modules with Micro oft' 
L-80 linker (which i suppl ied w ith its 

FORTRAN) . 
Of course, that won't work on just 

an system. You need a Compu.pro 
Dual Processor with Jim Hudson's 
8087 b ard attached.. ln addition, you 
must have the Compupr Systems 
Support 13 ard , and you must run 
the system u.nder the Compupro 
standard CBIOS (customized ba ic 
inpt1t /output system) . Her h's pro­
gram nm fine with M-DrivefH 
p eudo disks, but ii won' t work with 
the earlier M-Drive or Warp Drive 
system. 

What' happenjng, of c m e, i 
that although FORTRAN F-80 use 
only the 8085 part of a Compupro 
Dual Proce, sor Board, Hersh's rou­
tines wake up the normaJly dormant 
088 chip and induce it to do the 

management necessary to c ordinate 
things for the 087 chip. Tn order to 
do that, you need some e tra m m-

ry. There's a slot for that memory on 
the Compupro Systems Support 
Bortrd; Her h supplies the memory 
chip to pJug into the usually empty 
ocket. 

lt all sound · comple , but in prac­
tice it's easy enough to install and 
us , and if you have a lot of double­
precision numbers to crunch and 
must use 8-bit software, it's worth 
looking into. 

Jazz Up Yow Z-19 
The Heath/Zenith Z-19 is a good 

terminal but has some problems. For 
one thing, if you try to run it at a 
really high speed- say at 19,200 bps­
it dr ps characters and otherwise 
give me trouble. 

Some time ago T was sent a simple 
fix for that. The Super-19 from E -
tended Technology Systems doe the 
job nicely. For 50 bucks you get a new 
ROM (read-only memory) chip and 
some instructions on how to install 
it . The whole job, including figuring 
nut how to remove the cover fri m the 
Z-19 if you've never done it before, 
takes no more than 10 minutes for a 
slow worker. 

The documents say that you can 
run the Z-19 at 38.4 kbps, but ours 
wouldn' t run that fast. It goes at 19.2 

New! A work center as efficient as your computer 
At last! Computer fumlture In warm traditional styling, 
designed to be used In the home. Pini hed ar In antique 
(dark) pine. KJts come ready for assembly and finishing. 

l. The Decrfi.eld Computer Desk. Quallty built of solid pine with the 
features you need for your personal computer system: a 44 'h"l x 
1311."'d CRT shelf a l a comfortab! Viewing htt~hr : two 6"h x 21.:Y."w x 
I 2:Y."d storage compartments for di sk-drive and keyboard: and a 
convenient wt re pass-through In back. OVerall: 3 41/J''h x 48"w x 30'"d. 
Shipped knocked down. 

Only $199. 95 

plusshpg. 

• CRTahelf 

• Olsk-dl'IYe and 
keyboard 
stnrage 

• Wlrepasa" 
through Blot 

2 . The Rolling Printer Stand. Paper feeds from ih big l H4"'h x 24'1111 
>c 21 :Y."d .shelfthrough a middle orba k slollnto your pr1ntcr. The 
drop leaf cal hes print-outs. Solid pine. Sized to slip ~eath the 
Deerfield Dc!lk I T'h" 25'h''w" 24'"d. Knockro down. 

Call toll-free: 1-800-258-4 720 

I 

11'1 New Hampslll~ HIOO·IS52-0320 

Visa, MasterCard, American Express 

-------------
Quality pine furniture for over 95 years 

Dept. BY30 North Conway, N.a. 03860 

Please send me the Deerfield Computer Desk 
_ F'ln!shed "3WA. 6199.95. Add S35.00 shipping. 
- Kit "320K. 8139.95.Add 815,00 shtpptng. 

Please send me lhe Roll ing Printer Stand 
- Finl.shed *365A. 8139.95. Add Sl 'UXI s hipping. 
- Kit "365K. 999.95. Add 610.00 shipping. 

_ Please send me addlUonal free tnfonnaUon. 

Narne lpl~printl 

Addrrss 

City Stal!!- Zip 
__________________________________________________ _. ______________________________________ ..1 

U6 Ociobn l SJ Ill BYTE Publkalioru 1<1C. Circle 520 on inquiry card. 



True MAIL ORDER Prices 
With so many so-called Mail Order establishments using "toll free" lines. and grandiose advertising, how can you , the customer, expect lo 
receive true mail o rder savings? We have done away with these expenses to oMer com parable service passing on the savings to you. Our 
reputation for low prices and satisfaction is outstanding . 

DISK 
PRINTERS °K1~roo: ~wll'tnry c:ue) 

5Vc SSID m~ OKIDATA: sv.· DSIOD 
M crollne92 ...... s 499.00 Now available; The '&-pale 
Mlcrollne 93 ......... : : : : . S 869.00 SW SS/DD . 11 ... 45 

SW DSIDD . 11J.45 Jukl Printer. 
-10Yt~- LIO • 18CPS •.•••• , ....... $CA LL 

El1ph1nt: 

=·= 
C.ITOH; 

S't." SS/DD Prowrlter I Parallel .•.....• S 369.00 
S'lc"OSIDD Prowrlter I Serial •.•..•••.. S 489.00 V1rbltim: Prowrltar II Parallel ....•. $ 629.00 sv.· SSIDD . 

Prowrlter II Senal ...••. . $ 68900 SWDSIDD . 
Dyun· F-10 Starwriter ........ $1150.00 

SW SSIDD F· 10 Prlntmaster .......... $CALL 
5'14" OS/DD Brolher HAI: . . . . .. . • . . .. . S 775 00 

Ubraiy Case SW Smith Corona TPI: .......... s 539 00 
Star Mlcronlcr. 

Gemini 10X Call for low firiees• 
Gemint 15 . . . . CALL 

H1y11: 
M1c10Modem II 

with Te,mtnal ~~r.am $285.00 
without Termln•I rogr1m $25500 

Hayes Smartmodam 
$19900 SPECIAL 300 Baud .. 

1200 Baud . 150500 Columbia Data Products 
Nov1tlon: Personal Computer J·Cat $104 OD 

Applecat II $28500 Fea1ur1ng. 
Smartcat 1200 B1ud 544000 • ISM PC Comp11t1blllty 

U.S. Robotic•: • t 8-blt 8088 Processor 
300 Baud • 8 Ellpaneion SlotS 

1200 Baud • Two RS232 Serial Ports Password • Centrona Printer Port 
• Double Oenslty Floppy Disk Controller 
• t 28K RAM Standard Memory 

$CALL 

TANDON DISK DRIVE 
SPECIAL 

TM-100.2 OS/DD 320K Bytes $235.00 
TM-56 320K Bytes Hall Height $235.00 

T & G Producll: 
QuadRam Quadboard Joysticks $4200 

641( .$285.00 Trakba11 ... $4900 
128K $330.00 

BUSINESS 1921< $37500 
Vlalcorp: 2561( $415.00 

V1s1dex ..• $18000 Kraft Produc:ta: 
Vtslhles ... $180 00 Joyshcks SSS 00 
256K V1s1catc $18000 Game Paddle .. $29 ()() 
Visilrend/Plot $22500 

Davong Hard Disks 
ENTERTAINMENT: 5 Megabyte $1359 00 

lnfocom: 10 Megabyte $1759.00 
Zork I ..... S27 00 15 Megabyte .$2159.00 
Zerk II . $2700 Maynard Elec:tronlce 
Zorl< Ill . $27 00 Floppy Controllers w/Parallel . $209 00 

Floppy Controllers w/Senal .. $23900 

Send orders and inqu iries to : 

Computer Apparatus TM 

P.O. Box 32063 • Aurora, Colorado 8001 2 

Telephone Inquiries: (303) 759-9251 
Monday thr u Friday - 9:00 a.m. to 5:00 p.m. (Mountain Standard Ti me) 

We built our reputation on low prices 
for the informed computer user. 

Circle 103 on Inquiry card . 

MONITOR 
Amdek: 

Color I 
Color II 
300G Green 
300A Amber 
310A Amber 

Zenith: 12• Green 
USI: 12" Amber 

12" Green 
"Taxen : Amber 
PGS: RGB Monitor 
BMC: 12" Green 
NEC 1203 Ht Res RGB 

DISK DRIVE 
For Apple: 

Fourth Dlmenllon: 
w/o controller 
wl controller 

Rana EHie I: 
w/o controller 
w/ controller 

For IBM: 
Shugart Hell-Height 

MBI: 
VIP Graphics Card 
Applelime Clock Card 

Silicon Valley Sy1lem • 
Final Analy&1s 
Word Handler 

ConHnental: 
Home Acct 

On-Line: 
Screenwriter II Pro 

Vtslcorp: 
V1stdex ... 
V1s1flles . 
V1stcalc .. 
V1s1trendtPlot 

Stoneware: 
DB Master . 
DB Ullltty Pak 

T I G Products: 
Joysticks 
Selecl·a-Port 
Game Paddles 

D1vong Hard Dl1k1 
5 Megabytes 

1 o Megabytes 
15 Megabytes 

Ram Cardi 
M1crosoll 16K 
Generic 16K 
Microsoft CPIM Z80 ~ 

BO Column c,rd: 
Vldex w1softswlfch 

DELIVER! S 2 - 4 week s average 
PERSONAL CHECKS C~sh 1er s chec k ana 
moriey o rcier woll rcccovc sh ipping prete rence 

VISA & MASTERCARD Aoo 4% 10 101111 
CA TALOG Send !or full p ricing details 

f- 11ces sub1e<:1 to change without no11cc 
SHIPPING: UPS add $2.00 plus 
3% ol orde r total. or we calculate 
exact lreighl. 
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withou t a glitch, though . The 
Super-19 got a very extended te t 
when Alex took the Z-19 termi 1 I 
(with the Super-19 in it) 0ff to UC"5 
(th chool, not the y tern) la.st Fall, 
and we both forgot to mentio it in 
pr viou columns. Alex has had this 
installed as part of Helen (his CCS 
Z 0 ystem) for month 1 with no 
pr blem , and he say he'd nfmel' go 
back to 9600 bps now. Recom­
mended . 

A Glitch or Two 
The Z-19 wilh Super-19 won' nm 

al 38.4 kbp for the same rea on that 
you an ha e trouble running th 
Heath/Zenith Z-29 terminal at 19.2 
kbps. Th cable are very en itive to 
electrical noise. 

1n fact, if you want to run lhe Z-29 
at 19.2, you must use the ables up­
plied with the mat:hin , and don't ex­
tend them . O therwise, the machine 
can sometimes drop characters . This 
can have dl'amatic results depending 
on the character dropped; lea ing 
thing out of a command tring i 
alway inconvenient and often di -
a trou . 

It ' a good general principle : if 
you're trying to run things up toward 
their limit , pay a lot of attention to 
cabl s and cable connectors, and 
keep all the lines as sh rt as possi­
ble. This is only common sense, but 
it's sen e that's too often ignored. 

As long as you pay attent-ion i; t.he 
cables, the Z-29 works fine at 19.2, 
and we still like it a lot. 

SJowly but Surely ... 
A r cent letter from Canada com­

plain thal the Compupr 808618087 
board doesn't eem to run much 
faster than a Z80. My corre pondent 
th ught this impossible. I put the 
problem to Tony Pietsch, and tonight 
I got hi report. 

Mu h of the 8086 off\. are, includ­
ing the BrOS supplied by Compupr 1 

is thin ly rework d 085 (8- it) stufi. 
Some was hmriedly translated . Th e 
result 1 fast m chine w:ith v-e+y 
-J-ci-w oftware. 
Help is on the way. Tony has begun 

rewriting all the Compupro BIOSes 
.and i slowly workJn hi way 
thr rngh all the produ ts . He r ce nt-

ly finished a new BIOS for the Dua] 
Pro essor. T in tailed it tonight, and 
it peeds tlling up omething won­
der 11. 'By the time you read this, the 
BlOS l u e, includ ing all he friend-
1 little touche like recovering from 
ome CPIM BDOS (basic disk operat­

ing system) errors, will be standard 
wi th Compupro equipment. 

It does point up a problem: if you 
want the absolutely latest state-o -
the-art hardware, you may have to 
either write your own software or put 
up with something not o fine for a 
while. On the other hand , what l 
th1nk of as 11 n11t so gond" o~en turn 
out to be tt r than what most p o­
ple think is ''standard," and when 
you ha e r ally high performance 
hardware, you can b certain that 
omeone will ventually develop 

software worthy of it. 

Sweet Adeline 
Alas, po r Adell , m very low 

eriaJ 11umber Otrona, is n longer 
with me. She developed some prob­
lems with the disk s peed regulator. 
Und er ordinary circum tance , she'd 
have gone to an Otrona deaJ r to be 
fixed . The dealers imply swap out 
modular parts until the machine 
works again . This is ea y enough 
because the Otrona is very m du1ar 
in constructi n, and a very inexperi­
enced techrtic.ian can swap assem­
blie . 

However, in my ca e Otr na tried 
fi 'ng thing under time pre sure-I 
wa always ab ut to lea e for ome­
where-and with a minimum of in­
convenience to me, meaning that 
]ltdy Seelig, fr m Cfl (which repre­
sents Otrona in my area), would 
ccime out to Chao Manor with new 
drives, new data separator chips, new 
oftware, etc., and see if that didn't 
olve the problem. 
Adelle wa an older machine. She'd 

b en on mC\fe than a dozen trips with 
me, including a long train trip in Italy. 
All the e change were designed to 
bring her up to date o that she'd be 
imilar to what Otr na i hipping 

now. 
Sigh; whi le th improvements 

were obvious, none of those m a­
ure solved the di k speed problem . 
he wi.zarrl at Otrona concluded 

that the problem was with the disk 
controller chip itself, but by then 
Judy had had enough of driving out 
here every Saturday morning. She 
came one last time and swapped 
Adeline for Adelle. Then, before 
Adelle went back to the fact ry, Judy 
took some of the parts, like the 
screen , to wap into her own system: 
Judy's Otrona is even older than 
Adelle. 

Thus T'm writing thi on Adeline, 
who has been with me to aU my 
spee h s and conventions this 
month and has also been in nearly 
constant u e as an auxiliary machine 
at home. No h itches1 no glitche 1 no 
problems. 

I can continue to recommend the 
Otrona Attache as both ophisticated 
and reliable. The machine is easy to 
use, the keyboard is reconfigurable 
(we have one disk set up to change 
the keyb ard into one optimized for 
the WRITE text editor e favor) 1 and 
the software package is very good. T 
carry mine to all my conferences and 
peeches, and just about everyone i 

impressed. They particularly like the 
Charton graphics package that come 
with the Otrona. 

Personal Basic 
The war between Digital Research 

and Micro oft continues . DR is 
heating it up with Per onal Basic1 

w hich i an interpreti e BASIC for 
CP/M-86 and MS-DOS. 

Personal Basic .is a lot like Mio·o­
soft' MBASIC That' not a coinci­
dence. 

On the other hand, it isn't iden­
tical. Some of the difference ar 
s ignificant. Others are simply annoy­
ing. 

The most annoyi ng is that there's 
no FILES tatement in Personal Ba ic, 
Thus y u cannot get a list of disk files 
from within a BASIC program . This 
seems very odd; surely Digital Re­
search of all firms would know how 
to implement it, Digital 's CBASlC 
and CB-80 don't have the feature 
either; l wonder if it's a policy? 

I send copies of the column to the 
people affected . The man who wrote 
Personal Ba ic just called in some 
anxiety, The proper statement i om, 
which i what CP/M uses. ln my 



micro/SPF™educates m icros 
so you don't have to 

re-educate programmers. 

Are you considering microcomputers for 
programmers already familiar \\1th SPF? Con­
sider the time and effort you could save if 
re-educating programmers wasn't required. 

ow it isn't. 
micro/ SPF'" is an advanced programming 

tool. fl is designed to ac.commodate professional 
progriumners familiar with SPF. 

Re-educalion is not required. 
What' more, rnJcro/ SPF'" is available for 

ci1e IBM Per ·onal Computer. Plu , other 
rompaLible 16-bit microcomputers. 

And, future releases wiJI include all 
exten ions of the mainframe environment. 

Stop wasting valuable time re-educating 
experienced programmers. 

More and more companies realize the 
potential value of using microcomputers to 
perform business functions. But the need for 
more sophisticated software, desigJled to 
satisfy experienced programmers, has become 
evident. 

Seasoned professional programmers have 

come to expect less from micros. Less perfor· 
mance. Le s sophistication. And less flexibility. 

otanymore. 
With micro/ SPF"' experienced programmers 

can quickly and easily recognize the SPF 
emulation characteristics and operate more 
e fficie n't! y. 

Also, they can make better use of their 
personal computing time. 

Why? 
Because the problems and frustrations 

typical of current microcomputer sofuvare 
are eliminated. 

micro/ SPF"'emulates mainframe 
software on microcomputers. 

micro/SPF"' executes under PC· DOS, MS-DOS 
;rnd the family ofDigital Research's CP/ f-86 
operating systems. 

We've educated micros, so you don't have 
to re-educate your programmers. 

To find out more about micro/SPF'" and 
other mainframe software tools, contact us. Also 
available through Digital Research, Inc. Mainframe Software for Micros 

PHASER SYSTEMS, INC., 24 CALIFORNIA ST., SAN FRANCISCO, CA 94111 • 415-434-3990 

PC-00$ 11.Ad 10M !!Ire reg stared lfademafks ot lntemaOonal Buslnen Mach~ncn Compiln)'. CP/ M-86 IS r. roglCIOtod lr00om&t1C ot Olg~Ulil Ae.1100.rch, Inc_ MS-DOS is a reols.1ered lrademarii; of Mleroso1t Cof1) . 
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defense, that was not li ted under 
FILES, COMMANDS, or NAMES in 
th index. 

A big difference between Per anal 
Basic and MBASIC is the way pro­
grams are stored. MBASlC wants you 
to do 

SAVE 11D:Filename" or 
SAVE "D: Filename .ASC",A 

In the fir t line, lhe ffle would b 
stored as a .BAS fi le, and the storage 
format would be binary; this has ad­
vantage in storage space and speed 

of loading. The second line would 
produce an .ASC fiJe that would be 
in ASCil characters, i.e., something 
readable by people as well as 
machines. To recover a program, you 
LOAD it: 

LOAD "Filename" 

Per anal Ba ic wants you to do 

SAVE Filename 

in order to ave a program . It will be 
stored as Filename. BAS a nd will be 

in ASCD format; there is no provision 
for s toring programs in binary 
fo rmat. 

1i get a Personal Basic program 
back, you don't LOAD; you type 

OLD Filename 

and if you alte r the program and 
want t save it, you type 

REPLACE Filename 

f uppose there's nothing wrong 
with doing things this way; indeed, 

-------------------------------. I recall being pretty tired of getting 

act 
• 
unprove 

effect 

enable 

excel 

SYSTEMS CORPORATION 

655 Redwood Highway · Suite 311 · Mill Va'lley, Ca . 94941 
Software to be released December 1983 through selected Distributors. 

UO O<tobet I ® BYTE Publk<1tions Inc, Oircle 539 c11 lnqulry curd , 

syntax errors when l didn't put the 
quote marks around a program name 
fo r LOAD or SAVE operations. 

A lot of the d ifferences between DR 
Personal Basic and Mkrosoft 
MBASIC are like that: possibly im· 
provements, but not dramatic im­
provemen ts; and they do take getting 
u ed to. The editing feature is very 
different. As of this moment I don't 
like OR's a much as Microsoft' , aJ­
though l'm prepared to be convinced 
it's mostly a matter of what l'm used 
to1 becau e it ha some nice fea tures 
not found in the MBASIC statement 

· editor. 
There are other difference · . Take 

error messages, for example. 1f you 
type omething incomprehensible, 

· MBASIC print the message "SYN­
TAX ERROR:' Personal Basic print 
"Something is wrong,'' which doesn't 
seem a great d eal more helpful; how­
eve1~ Personal Basic also puts a small 
caret ( -) at the point in yam com­
mand line where the interpreter got 
lost. This can be useful. 

The best and worst parts about 
Digital1s Per onal Basic are the docu­
ments. 

The be t part is a tutorial that 
teaches a fair amount about BASIC 
for people who've done zero BASIC 
programming. It's well written and 
reasonabJy well indexed, but it' not 
complete and doesn't tell much about 
advanced features Jjke random­
acce s files. 

The tutorial is well written in 
English, but that's not true for the 
reference manual. While better than 
the Id Digital Research documents 
(the ones translated into binary and 



For users of Apple, IBM, TRS/80, Atari , Commodore, Texas Instruments, and other brand name computers: 

Here's the easiest way to buy qualiiy 
diskettes at discount prices 

Now you can get error-free double density diskettes by r 
IBM, Control Data, Maxell and Verbatim delivered to your I 
door. For some of the lowest prices around. I 

You save because we ship huge volumes of magnetic •s 
media in boxes of 10. 15 
To order, use this form.-------1 ... ~•1 For even faster service, call toll-free. 1 1 ·(800)·FLOPPYS or 1 

-------· ~-----.._ _______ . ____ , ____ 
!:~~,~ \erbatim® 

Control 
Size Qty. Qty. Oat a Qty. maxell Qty. 

-w· ss 24.90 23.90 19.90 28.90 
-'It C6 39.90 34.90 29.90 41.90 
8" SS 24.90 - 19.90 -
8" DS 39.90 - 29.90 -

Sub 
Totals $ $ $ $ 

1- (800)-521-5700 I Ti tle ____ _ 
Michigan • 1-800-482-4770 I Name 
Canada • 1-800-265-4824 I Company - ----- ------------

Alaska/Hawaii• 1-800-821-9029 I Address 
ALL MAJOR CREDIT CARDS ACCEPTED l city State __ Zip ____ _ 
Shipping & handling F.O.B. Southfield ··~«. 11 D AMEX D MASTERCARD 
Transaction Storage Systems Inc., Southfield, Ml 1' I JJJ) I Card # Exp. Date ___ _ 

D VISA 

I Shipping and handling 1-6 boxes add $4.00 per order • • "l'tt<i 

I 
17 or more add $6.00 per order. • 1' I J}J) 

EXPECT A MIRACLE I Clip and mai l today to: Transaction Storage Systems, Inc., 
. 122255 Greenfie ld Road, Southfield, Ml 48075 
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then Swahili before being 
retranslated into English}, this one 
really isn't very good. Worse, it gets 
truly obscure as soon as it tackles 
subjects too advanced for the tutorial. 

Example: random-access files. 
ln order to have random-access 

files on a disk, each file must be 
exactly the same length. Let's sup­
pose each file is SO bytes long; to find 
record number 30, the program need 
only figure out where the 1500th byte 
is stored in that file; it goes and gets 
it and presents bytes 1501-1550. 
SimiJarly, if you want to alter the thir­
tieth record, the program writes the 
new 50-byte record in where bytes 
1501-1550 were on the disk. This isn't 
particularly simple for the program, 
but it's easy for the programmer. 

The problem comes when you 
specify what those 50 bytes are, and 
it's particularly tough if you want to 
compress the data. 

Data compression is complicated, 
but it does save time and disk space. 
Consider: a single "word" for an 8-bit 
computer consists of 2 bytes. It can 

take all values between 0 and 65,535 
(or if we allow negative integers, be­
tween - 32,768 and +32,767, more or 
less). 

Suppose I have two integers, 11 = 
2366 and 12 = 786, and I want to store 
them. What must I do? 

If I store them in ASCII (human­
readable) form, that will take 7 bytes; 
in addition, I will need a byte to 
separate the two numbers and an­
other to separate the second number 
from any data following it. That's 9 
bytes so far. This is the way CBASIC 
stores integers. It wastes space, but 
it's simple. 

On the other hand, if I compress 
the data, I can do it all in 4 bytes: 2 
for each integer. This requires two 
things: a routine that will convert my 
integers into binary (and back) and a 
way to tell my program that the first 
4 bytes in a record are two integers. 

Both Microsoft MBASIC and Digi­
tal Research Personal Basic do this. 
They do it in a slightly different way; 
Digital then thoughtfully supplies an 
option that allows you to read and 

DA ISYWHBBL 
PRINT~R/TYPEWRJTERS 

Pull Olive tti 
typewriter 
warranty 
when 
purchased 
compl te 

compl te BYTEWRITER using: 
Ollve111 Praxis30poriable .. . ............ . ........ . ... ... . .. .... $495 
Ollvenl Praxis 35 portable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5545 
Olivetti Praxls40offlc machine .............................. , ...• 5645 
lnterfaceonly·wiredandtes1ed ..........•.... ,... .. . . .... .. ... .. .. 165 

The parallel Interface mounrs enurely Internally. Interconnecting 
cables available for most computers. 

l 25 NORTHVIEW RD .. ITHACA, N.Y. l 4850 
(607) 272· 1 132 
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write compressed data in the same 
format as Microsoft. 

Both recover compressed data 
through use of the dreaded FIELD 
statement. The FIELD statement isn't 
all that awful once you understand 
the theory. In our example above, for 
instance, the FIELD statement would 
be 

FIELD #8, 2 as 11$, 2 as I2$ 

because we are going to store two in­
tegers, and each requires 2 bytes for 
storage. We've made a sort of map. 

Now we have to convert 11 and 12 
into strings. A special function con­
verts integers to 2-byte strings 
(MKI$). Of course they're not real 
strings; what they really are is binary 
numbers. They can't be real strings 
because they might contain goofy 
numbers such as 07 (which the com­
puter interprets as a command to ring 
the bell) . However, they're stored as 
strings and recovered that way. 

We shove them into a record that 
is controlled through use of this par­
ticular FlELD associated with a par­
ticular file (#8 in this case). When we 
recover those numbers, the vnlue of 
Tl$ will be our original integer 2366. 
A special function (CVI) can convert 
a 2-byte "string" into an integer, and 
we use it: 11 = CVI(l1$). 

You can have more than one 
FIELD. lf this is confusing, don't 
worry about it. It's going to get worse. 

Digital Research now tells us: 
"Reallocating field space does not 
cancel the original mapping; rather, 
the two maps coexist. For example, if 
you specify 

FIELD #10, 20 AS X$, 40 AS Z$, 
10 AS Y$ 

and 

FIELD #10, 70 AS N$ 

the firs t 20 bytes of N$ are also in X$, 
the next 40 also in Z$, and the final 
10 also in Y$. 

"Do not use an JNPU or LET 
statement with a variable that was 
declared in a FfELD statement. 
Otherwise, the variable's pointer 
moves to string space instead of to 
the buffer." 



How to make a smarter buy on a 
smart mcxlem . 

SMARTER .. CAT MODEMS 
INoV:ationl 

ovation, Inc., 20409 Prairie Street, Chatsworth, California 91311 • (800) 423-5419 • ln California: (213) 996-5060 
ASCII E~press "The Pio" Is a uademark o1 Soulhwestern Oala Sysrems • Cmss1a1k 16 ls a l<ademarKol M1crostu l Inc • Trensenel is a 11a<1ema1k o1 
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DATA EXCHANGE/64K 
SPOOLER 

PUF 
FIA.L REAOY COPY 

• 
ADS 

OATA XCH~NGE 

The ADS·8212 DATA EXCHANGE/ 64K 1s a cornpuler independent 
interlace converter and print spooler II can be installed between 
virtually any computer and any peripheral 

Data can be input 1n either serial or parallel , stored in 1ls 64K 
bytes ol RAM. and output serial or parallel. Serial ports su port baud 
ra tes lrom 50 10 19,200 and both hardware and sofl ware hand­
~hak 1ng . The 1npu1 and ou tput ports are completely 1ndepend 'nl. 
input data with one protocol and baud rate and output 11 with a 
different protocol and baud ra te. Selections are dip switct1 
selectable. 

A umque feature is 11s ability lo make unl11rnted numbers ol 
copies. Hitt ing the copy bulton will send anot11er copy to the 
printer. When done rnakmg cop ies. h1l the reset bullon lo clear lhe 
memory 

Included With the DATA EXCHANGE/64 K are two 4 foot 
out pu t cables. one para l lel cable with slanda rd 
Cen tron ics type c onnec tor and one se ria l 
cable with standa rd DB 25 connec tor. 
Standard plugs are supplied for 
in pu t port s. 

Suggested list price· S339.00 
Dealer inquiries welcome. 

INPUT DATA EXCHANGE/64 K 

RS·<-12 - ~------.. 
50 TO 19 2K BAUD '' ):ti!" ....... / 

~< 
-

// .......... ~ 

PARAL~EL 
../_ 64KBUFFER-

A a!lable ai your lacal d aler °' con1ac1 

OUTPUT 

RS-2:>2 _ 

50 TO 19.2K BAU 

--
PARALLEL 

0 

X DATA SYST M 
• .,.~ .ur•.,fslon of International Antex Inc. 

.-- :.1!191j119 California Street 
allft>rnla 94040 • Phone (415) 941-7914 
X 348 399 "KARMIGA L TOS" 
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J read that five times before I could 
figure out what it meant. It says that 
if you do one FIELD statement mak­
ing one allocation (mapping) and an­
other usin different variable names do­
ing another, then when you read in 
the data from a random file you can 
treat it either way: if you ask fo r $, 
you'll get all 70 bytes of the record; 
if you ask for Z$, you'll get the mid­
d le 40 byte . This is useful if you 
don't wa nt all your records to have 
identical structures . (They must, 
however, all have the same length.) 

Microsoft doesn' t explain it a lot 
better, but it does give more ex­
amples of programs making use of 
files, so that it's a little easier to puz­
zle out how it's done. 

Someday a software publisher is 
going to explajn complex stuff like file 
structures as well as the simple stuff. 
That hasn't happened y t. Digital 
Research's Personal Basic tutorial is a 
step in the right direction, but it stop 
far short of what's really needed. Oh, 
well. 

When I get my PC running prop­
erly, I'll benchmark Personal Basic 
against Microsoft MBASI . My sub­
jective impression i that they're 
pretty omparable, but I don't have 
a Microsoft MBASIC that runs under 
CP/M-86, o I can't do actual tests yet. 

CB-BO Fans Take Notice 
CB-80 (compiling CBASI ) also has 

a mean for compres ing data and 
has its equivalent of the dreaded 
FTELD statement. CB-80 makes use of 
a Digital Research program called 
Access Manager; with it you can 
write some really complex CB-80 pro­
grams. Indeed, you can write data­
base progra ms that rival dBASE II in 
their power and c mplexity. 

I'll have a lot more on Acces 
Manager in a later column; mean­
while, ser ious CB-80 programmers 
ought to be aware of it, 

They also ought to be aware f 
Software Magic. 

Al Dallas is a part-time program­
mer. He has developed some tools of 
great value and interest and markets 
them under the firm name Software 
Magic. 

Dallas's tools consist of lots of little 



YOUR BANKER WANTS THE LATEST MONTHLY INCOME STATEMENTS, 
BUT THE BEST YOU CAN GET HIM IS TWO MONTHS OLD. 

Today, even the greatest entrepreneur can feel 
that he works for everybody but himself - the IRS. 
the landlord, the banker, even the janitor. 

WITH THE BOSS, YOU 'RE THE BOSS AGAIN . 
Business and computer experts agree the key 

o solving your business problems is the choice of 
software. Hardware equipment selection is second. 

o be competitive today means handling large 
amounts of information quickly. To be on top 
tomorrow means managing much, much more. 

The Boss Business Software Products are com­
prehensive business software programs which get 
you information you need, as you need it, when you 
need it and the way you need it. You know your 
financial picture at every moment. You don't have to 
wait to close out the books at the end of every month. 

The Boss takes care of all your business needs, 
your financial accounting, payroll , inventory and 
t ime billing. 

WITH THE BOSS, YOU 'RE THE BOSS AGAIN. 
The Boss Business Software Products are com­

patible with most hardware systems. Call Ba lcones 
Computer Corporation to learn more about making 
yourself the Bo s again . 

l-DYE$.'"S~d-;;1~1;e inf;-mation ~The Boss. - - - - I 
I NAM I 
J COMPA y I 
I ADDRESS I 
I CITY STATE ZIP I 

I 
PHO E I 
TYPEOFBUSI ES------------

1 For more information call toll free: 1 ·~531·5483 I 

: ~: 
I
I Balcones Computer Corporation ! 

5910 Courtyard 
I Austin , Texas 78731 I 

THE BOSS BUSINESS SOFTWARE PRODUCTS 
Circle 55 on Inquiry card. SYTE October \983 125 



utilities that let you handle data with 
CB-80. As an examp1e, he gives you 
the function CVI(I$), which will con­
vert a two-character string to an in-

Items Reviewed 
Access Manager 
Personal Basic 
Digital Research 
FOB 579 
Pacific Grove, CA 93950 
(408) 649-3896 

Attache Computer 
Otrona Corporation 
4755 Walnut St. 
Boulder, CO 80301 
(303) 444-8100 

CB-80 Book 
Magic Library 
Software Magic 
11669 Valerio St.1 ~213 

orth Hollywood, CA 91605 
(213) 765-3957 

Executive Computer 
Executive ll Computer 
Osborne Computer Corporation 
26538 Danti Court 
Hayward, CA 94545 
(415) 887-8080 

FORTRAN 808? Library 
Avant-Code 
1508A Oxford St. 
Berkel.ey, CA 94709 
(415) 549-3257 

Kaypro 4 Computer 
Kaypro Corporation 
533 Stevens Ave. 
Solana Beach, CA 92075 
(619) 481-4300 

Modu1a~2 for the IBM PC 
Logitech 
165 University Ave. 
Palo Alto, CA 94301 
(415) 326-3885 

Problem-Knowledge Coupler 
PKC Corporation 
RR 1, Bo 630 
Cambddge, VT 05444 

Super-19 
E tended Technology Systems 
1121 Briarwood 
"Bensalem, PA 19020 

8087 Hardware Board 
Hudson an d Assoc:iates 
POB 2957 
Santa Oara, CA 95051 
(408) 554-1316 
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teger, and the reciprocal MKI$(f)1 

which will turn an integer into a 
2-byte string. There are lots of func­
tions that call in the contents of the 

$300 
$150 

$2995 

$74.95 
$49.95 

$2495 
$3195 

$200 

$1995 

$495 

Not available 

.$49.95 

$49.5 

computer's registetSi these are very 
useful if you're going to patch as em­
bly-language routines into a CB- 0 
program. 

Also included are date functions, 
function for use with Access 
Manager, a really efficient SORT 
function based on the Quicksort al­
gorithm, and other goodies. These 
are all made ava.iJable as a library of 
functions you can call in a program 
and bring in at link time. 

Al Dallas also has a book, inside 
CB-80, that gives the addresses and 
actions of a whole lot of CB-80 rou­
tines; if you' re heavily into mixing 
assembly-language routines into 
CB-80 programs, it is invaluable. It's 
a sort of advanced grimoil'e of CB-80 
formulas; if you1re not very familiar 
V1.rith CB-80, it won't do you any good. 

For that matter, his Magic Library 
documents assume you know a good 
b]t about CB-80 and Access Manager, 
although nowhere near as much as 
his book does. If you understand the 
dreaded FJELD statement, you can 
use Magic Library to good advantage. 
If you don't, you11 have to learn it 
elsewhere. 

Whimper. 
Sigh. The pile of unreviewed­

indeed1 sometimes unopened-soft­
ware, books, and even hardware 
grows daily. By its very nature, this 
column can tackle only stuff thatl've 
found time to use. I cannot and will 
not write "reviews" from spec sheets 
and PR notices. Alas, that dooms me 
to fall farther and farther behind, but 
there seems no help for that. To those 
who sent products for review, T can 
only counsel patience. I'm dancing as 
fast as I can. • 

ferry Amnrdlc is a farmer aerospnt"e e11,~i11ecr 1111d 
rnmlll scieuce-fiction writer w/10 /o!JCS fo piny with 
r:v111p11tcrs. 

femJ Pournelle welcomes readers' com­
ments and opi11ions. Send a selfaddrt's ed, 
stamped envelope to fern; Poumelle, r;lo 
BYTE Publications, POB 372, Hancock, 
NH 03449. Please put your address on the 
letter as well ns on t/1e envelope. Due to 
the high volume of letters, jernJ cmmot 
guamntee a personal reply. 



nosu st1tutes. 
If you're looking to buy a 

dBASE-like S)'Stem, you'll really 
like dBASE II~ 

dBASE ll is the relational 
database management sys tem 
(DBMS) we introduced to the 
microcomputer world in 1980. lt 
was the best, most powerful and 
easiest-to-use database manage­
ment system available. 

It stil l is. 

You'll wonder how you 
managed without it. 

Because it's so powerful yet 
so easy to use, dBASE II has become 
the standard for managing data 
with a microcomputer. 

Doctors and lawyers, accountant and sales­
people, stockbroker and students, big businesses 
and small are all managing their data better with 
dBASE II. Books have oeen written about it. And 
other microcomputer data handling programs 
measure themselves against what dBASE II can do. 

dBASE II turns data into a company resomce. 
dBASE II tarts where file handling sy terns 

(such as our own Friday! n' ) leave off. 
You get a running start on your business solu­

tions because dBASE II includes a complete hands­
on tutorial. You can quickly and easily create a fuJJ 
business informatfon system beca use all of your data 
is at your fingertip . Using Engli h-like comma nd , 
you add, delete, edit, display, print and manipulate 
your information . 

Once you've decided on what y u want done, 
you save the instructions so that even your least 
experienced personnel can perform the most complex 
business functions with two words: Do Invoices, Do 
Payroll, Do anything that needs to be done. 

Your data and your programs are independent, 
so you can change one without changing the other; 
in fact, change th way you do business withou t 
destroying what you've done. 

And dBASE II even simplifies conversion from 
your present system, and can handle data from other 
programs, or create files tha t other programs can use. 

Circle 46 on Inquiry card. 

It' s the most advanced information manage­
ment tool available for your microcomputer. And it's 
only $700 (suggested retail price). 

The best selling DBMS known to man. 
dBASEII struck a respon ive chord in the busi­

ness community when it was introduced and quickly 
became the best selling database management 
sy tern made for any computer, micro or mainframe. 

To see why, drop by your nearest computer or 
software store and ask for a demonstration . Then 
take a package home and use it for 30 days . lf it's not 
everythin g we said it was, return it and get your 
money back. 

But we think you'll keep it. 
Can over 150,000 users be wrong? 
Ashton-Tate, 10150 West 

Jefferson Boulevard, Culver City, 
CA 90230. (213) 204-5570. 

ASHTON ·TA1E 
OAshton·Tot.e 1983 
dBASE II is o registe red tmdemo rk a nd Fridayl t.o trademark al Ashton-Tote . 
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TK!Solver does for equations 
wh.at word processing did for 
words. The first thing you should 
know about the TK!So!ver"' program is 
that it is not a spreadsheet. Instead, it 
does something completely unheard 
ot (until nowl- it turns your personal 
computer into a voracious equation 
processor. 

The next thing you shou ld know is 
that if the TK!Solver program can't 
make life with your personal computer 
easier ~and pay for itselfl 1 even if you 
use it only 15 minutes a week, you are 
a very rare person. 

And finally, you should know ex­
actly what equation processing is, 
and how it wqrks. lf you keep reading 
his, you w ill. 

Equation processing with 
TK!Solver, or problem solving 
made easy. The best way to under­
stand what the TK!Solver program is, 
is to understand what it does. The 
following simple example is designed 
to do just that. If you're stil l a little in 
the dark after reading it, slop in at 
your local computer store for o very 
enlightening hands-on demonstration. 

Begin by setting up your problem. 
The TK!Solver program lets you do it 
quickly, easily, and naturally. For ex­
ample, a car costs $9785. What would 
be the monthly payment on a three­
yeor loan if the down payment is 25% 
and the interest rote is 15%? 
STEP 1. Formulate the necessary 
equations to solve your problem ond 
enter them on the uRule Sheet" simply 

1.28 BYTE Oc:1ober 1983 

by typing them in (as in he screen 
photol. For example: ''price-down = 
loon." 
STEP 2. Enter your known va lues the 
same way on the ''Variable Sheet." For 
example: "9785# for price. You may 
also enter units and comments, if you 
want." 
STEP 3. Type the action command 
I"!" on your keyboard) to solve the 
problem. 
STEP 4 . TK!Solver displays the an­
swer: the monthly payment is $254.40. 
Backsolving, the heart of 
TKISolver. Now that you've defined 

the problem a nd solved it, TK!Solver's 
unique backsolving ability also lets 
you think "backwards" lo solve for any 
variable1 regardless of its position in 
the equation. For example, if you con 
only afford a monthly payment of 
$200, you can re-solve the problem in 
terrns of that constraint. The TK!Solver 
program will solve the problem, dis· 
playing your choice of a higher down 
payment, o longer loon term, or o 
lesser interest ra te. This unique bock­
solving capability fo(ms the basis of 
TK!Solver's remarkably flexible prob­
lem-solving ability. 



Also, os you con see from the Unit Conversion; in which TK!Solver 
example on the screen, TK !Solver lets you formulate problems in one unit 
deals not only with single variables, of measurement, and display answers 
but with entire equations and sets of in another. Very convenient what with 
simultaneous equations. II also deals all this talk about going metric. 
with much more complicated problems The TK!Solver program also pro-
thon this one. How complicated? vides a wide variety of specialized 
That's up to you. Whal kinds of prob- business and mathematical functions 
lems? Tha t's up to you, loo, but pop- like trig and log and net present 
ulor applications include finance, value. 
engineering, science, design, and Then, there's TK!Solver's on-screen 
education. Help facility that provides information 
Other extremely useful and on commands and fea tures any time 
interesting things TK!Solver you wont ii. Just type 'T and a topic 
does. Aside from its basic problem- name. 
solving abilities, the TK!Solver program And of course the TK!Solver pro-
perlorms a number of pretty fancy gram combines a ll these features in 
tricks. Like: Iterative Solving; in which one integrated program. 
TK!Solver performs successive approx- TK!SolverPack.s make problem-
imations of an answer when con- solving a picnic. TK!SolverPack'" 
fronted with equations tha t cannot be application packages are specially 
solved directly, I like exp lxl = 2- x • y developed by experts in specific fields. 
and sin lx • yl= 3 - x - yl. Like: List Each package contains a diskette with 
Solving; in which TK!Solver attacks about a dozen models that include 
complete lists of input values and the necessary equations, values, and 
solves them a ll, allowing you to exam- tables for solving a particular problem. 
ine numerous alternative solutions, and The models are usable as-is or you 
pick the one you like best. Like: Tables con easily modify them. 
and Graphs; using the values you pro- TK!SolverPack application pock-
duced wi th the list Solver, the TK!Solver ages available frorn Software Aris 
program will au omoticolly produce to- include Financial Management, 
bles and graphs of your data. You con Mechanical Engineering, Building 
look at your formatted output on the Design and Construction, and Intro-
screen or send it lo your printer with ductory Science. Additional TK!Solver-
o single keystroke. And like: Automatic Pocks ore on the way frorn Sof twore 
· vou con easily define appropriate uni conversions on the unit sheet. 

Arts, McGraw-Hill,"' ond others. 
We know you're out there. No 
matter who you ore, or what you do, 
if it involves using equations, the 
TK!Solver program is an indispensable 
tool for you. 

So, visit your locol computer store 
today, and see TK!Solver in action. 
You'll be amazed at how much foster 
and more effectively you'll be able to 
work when you discover the power of 
equation processing with the TK!Solver 
program. 

Software Arts" 
The inventors of VisiCald" 

27 Mico l one, Wellesley, Monochusetts 02181 
617 /237 -4000 

T , T !, TK!Sol~er. T !SolverPoc . Tne Problem Cruncher, th stylized I and the slogan· OW YOU DON'T HAVE TO THINK LIKE A COMPUTER TO USE ONE!· 
or trodemor s or regis•er•d trademarks o f SoltworeArts, Inc. SATN. IKlSAT and DIF ore 1rodi:mor s or registered trademarks of Soffwore Aris Products Corp. 
Sofrwore Alls is o 1<odemork of Sofrwc" e At1s. Inc. ond Soltwore Aris Produc s Corp. Th · TK!Solver progrom ond the TKISolverPac opplicolions poc oges ore 

products of Sol two re Arls, Inc. which is solely responsible ior 1heir cori lents. VrsiColc is o registered 1rodemorl oi VisiCorp. 
Copyrighl © 1983 Sohwore Atls, Inc. ;\II ri9h1s reserved ~' 100-097 p e1aJ 
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The Unix Operating System 
The Unix" operating system has descended from the realm of minicomputers 

into the midst of microcomputers, mating advanced softWare features to new 
and powerful 16-bit microcomputer hardware designs. This multiuser, multitask­
ing operating system deve loped at Bell Laboratories offers powers and abilities 
far beyond those of normal microcomputer operating systems. Although Unix 
has attracted attention tor some time, access to it usually has meant being part 
of a research project or attending an academic institution. A growing market 
now takes advantage of portable sottware environment; the Unix operating 
system. written 1n the C language (see August 1983 BYTE) 1 makes the move 
from 16-blt microcomputers to IBM mainframes and the Cray-1 a simple pro­
cess. 

In the near future, Western El,ectric (the marketing arm of Bell Labs) w ill offer 
the newest version of Unix, System 5, for 1he 80286, 8800, 16032, and 28000 
microprocessors. Some of the licensed versions of Unix already available for 
microcomputers are Xenix (M icrosoft's enhanced Unix) tor the Altos 586; Xem 
and UniPlus+ tor the Apple Lisa; 4.1 BSD Unix and Venix for Digital Equipment 
Corporation's Professional 350; the Fortune 32:16 with Unix version 7; Venix and 
Xenrx for the IBM Personal Computer; and TRS-Xenix for the Model 168. 
Western Electric is rumored to be planning a low-cost Unix microcomputer as 
well . 

Computer professionals who once refused to take microcomputers seriously 
now take a second look at he powerful 16-bi microcompulers and the ad­
vanced software-development environment that Unix of fers. Mos find the vast 
collection of software tools (small general-purpose programs) in Unix a boon to 
their work. Other prominent features of the Unix operating system include its 
hierarchical {tree-structured) file system that aHows you to break up your work 
area into easily identified groups, the ability to run several programs 
simuhaneously, a flexible command shell that lets you customize the Unix 
system, 1/0 (input/output) redirection, and automatic "piping" of the output of 
one program into the input of the next program . 

Unix also enables programs to make use of its advanced featu res. Applica­
tions for microcomputer Unix systems. everything from Wangwriter- like word­
processing programs to accounting applications, are bursting onto the scene. 
Many of these are migrating from the minicomputer/mainframe environment 
and have multiuser/multitasking capabili ties. Unfortunately, popular m1crocom· 
puter programs written in assembly language may be slow in coming to Unix 
and hampered by a singl~user, single-task orientation. The lexibility of Unix's 
user Interface aHows menu-driven command shells, such as those offered by 
Fortune and Altos, that make Unix simple to learn and use. 

Unix systems are selling . The Interna l Revenue Service (IRS) placed an order 
for $30-million worth of the Zilog System 8000 with the Unix operating system 
to use for word-processing, financial-spreadsheet, and data-management appl i­
cations. (One of the largest users of Unix systems outside the Bell system is the 
Federal Government.) Even McDonalds, looking for a break today, is buying 
Unix systems. With its expanding avai lability on microcomputers, the second 
coming of Unix is here, - Bruce Roberts 

•UNIX is a trademark ot Bell Laboratories. 
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The Unix Tutorial 
Part 3: Unix in 

the Microcomputer Marketplace 
Which software co1npanies offer licensed Unix 

and which offer look-alikes and work-alikes 

ln the preceding two articles of this 
series, weve examined the features 
and facilities of the Unix operating 
system, looked at a few of the many 
applications programs available to 
use v ith it, and seen how users can 
customize their working environ· 
ments in Unix to the point of creating 
their own applications using available 
utilities. Th.ls last article explains the 
differences between the various Unix 
versions and between true Unix and 
Unix look-alike systems. You'll also 
see w hat changes various software 
firms have made to the Unix system 
and some of the computers it runs 
on. 

Implementations Old and New 
Over the past 10 years six notable 

modifications of Unix have be n 
available to groups outside the Bell 
System. In 1973, Unix Version 5 was 
released to selected educational in­
stitutions (version numbers were 
designated by the edition of the Unix 
Programmer's Manual released with 
the software). In 1975, Version 6 
became the fitst incarnation of Unix 
to be sold to commercial firms as well 
as to schools. The most widely used 
version as recently as last year, Ver­
sion 6 has been responsible for the 
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growth of the 11Unix legend." 
Because, under a govemment­

ordered consent decree, the Bell 
System was forbidden to compete in 
the commercial marketplace, Uni 
was offered to all users under very 
restrictive term . A sowx:e license 
only would be granted, and the soft­
ware would be offered as is, with no 
s upport, no refunds, no warran ty, 
and no maintenance. 

These terms were decidedly un­
competitive because a Unix Hcense 
would cost a company $20,000 (edu­
cational institutions were charged 
$200), but a few firms felt the im­
proved productivjty achieved with 
Unix was worth the fee. 

Programmer's Workbench, more 
commonly known as PWB, wa es­
sentially Version 6 with certain im­
portant utilities add d . Among these 
were; 

• the Soruce C de Control System 
(SCCS), which allow: you to keep ac­
count of changes to a texl file 
(whether program source cod or an 
epic poem in German) o the text at 
any stage can be recreated 
• a remote.job- ntry (RJE) facility 
that lets un· user process batch 
jobs on an IBM/370 y tern 

• the nroff and troff packages for text 
formatting and typesetting support 

The a vent of Version 7 in 1979 
brought new attention to Unix. Many 
of the previous rough spots h ad dis­
appeared, the maximum file size had 
grown to 1 gigabyte, and a tandard 
IIO (input/output) library had been 
introduced. Durjng this period, 
microcomputers running Unix ap­
peared, and Unix look-alikes such as 
Whitesmiths' Idris and Mark 
William ' Coherent emerged. 

While it sometimes seems as 
though Version 7 has been around for 
a long time, in fact it had been on the 
market for only two years when Sys­
tem III was announced in late 1981. 
Relatively few architectural changes 
were made, but System ill con· 
solidated the most important features 
of Version 6, PWB, and Version 7, thus 
allaying any uncertainty of potential 
cu tamers a to which version wa 
be t. A new pricing policy was in­
stituted under wruch licensees could 
offer binary sublicenses to their 
customers for a little as $100. In the 
view of many observer within the 
industry, System Ill was the begin­
ning of AJ&:f's deeper commitment to 
the Unix operating system as a com-



Photo 1: Digital Equipment Corporation's Micro/POP-11 is a microcompi~ter version of the original PDP-11 Iha! Unix was developed 011. 

The system Jras a 10-mega/Jyte hard disk (with floppy disks for backup) and 256K bytes of memory. 

mercial product. 
Unix System V wa formally an­

nounced in January 1983, at the 
Unjcom conference in San Diego. For 
the first time, users outside the Bell 
System would be working with the 
same version of Unix used by those 
inside, and they would be eligible for 
the same support, training, and ser­
vice, as well. System V improve­
ments included a redesigned file sys­
tem for faster throughput and several 
internal changes for h igher reliabili-

ty. AT&Ts recent announcement that 
it would be supporting source code 
licensees for Unix System V on four 
advanced microprocessors (the Intel 
286, Motorola 68000, National Semi­
conductor 16032, and Zilog 28000) 
gave notice to the industry that A1&T 
intends to keep promoting Unix ag­
gressively in the fastest-growing seg­
ment of the market. 

Outside Bell Labs 
Software developers are never 

satisfied wi th anything- even Unix. 
From the day the first tape left Bell 
Laboratories, Unix has been made 
bigger and smaller, faster and slower. 
friendlier and more cryptic. Surpris­
ingly, all this poking around by peo­
ple intent on improving Un ix actual­
ly yielded some useful results, in­
cluding several variants that are com­
mercially important on their own. 

The noncommercial institution best 
known for its work with Unix is the 
University of California at Berkeley. 
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The Berkeley Computer Science De­
partment, under the primary leader­
ship of Bill Joy (now at Sun Microsys­
tems), has added the follbwing fea­
tures (among others) to Unix: 

• the ex and vi screen editors 
•the INGRES database-manage­
ment system 
• a replacement for the standard 
U n]x ·Bourne Shell,. called the C-shell 
• the general~purpo e video ter~ 
mina11nterface packages called curses 
and termcap 
• larger disk-blocking factors and 
other performance improvements 
• an assortment of useful general­
p urpose utiJities such as more, 
apropos, finger, head, and strings (exotic 
names are a Berkeley hallmark) 

As is typical with academic groups, 
the Berkeley people have been quite 
generous in sharing their improve­
ments with others. While essentially 
the code of the Berkeley programs is 
in the public domain, much c:>f it as 
distributed discloses B 11 Labs' 
licensed Unix software and so may be 
sent only to Unix source licensees. 
Nevertheless, entire nine-traCk tapes 
full of this code have been sent 
around the world to licensed Unix 
ites. When distributed as.a package, 

the Berkeley software is usually 
known by release numbers . 'l'he 4.1 
"BSD (Berkeley Software Distribution' 
package has been developed for the 
Digital Equipment Corporation 
(DEC) VAX line of computers, while 
other BSD releases are intended for 
PDP-11 computers. 

Other gTOups have updated the 
Berkeley software in turn and made 
it more general in scope. Many of the 
Berkeley enhancements have been 
transpor~ed to 68000-based machines 
by Unisoft Systems as part of its 
popular Uniplus + package. It is safe 
to say that a majority of Unix sites to­
day run some programs originally 
developed at "Berkeley. Even AI&T 
adopted several of these progranis as 
part of its latest Unix System V 
release. 

Commercial Enhancements 
Interactive Systems (1212 Seventh 

St. , Santa Mo.nica, CA 90401) was the 

first commercial organization with a 
Unix license. The company also has 
the disP.nction of being the first 
organization to offer hardware and 
software support for the Unix sys­
tem. Since 1977, Interactive Systems 
has been distributing its own en­
hanced Unix system and set of utili­
ties consisting primarily of what 
would today be called office-automa­
tion software. Collectively called the 
IS/1 system, enhancements include 
packages such as multiwindow 
screen editors (JNed), improved elec­
tronic mail programs with Telex/TWX 
facilities (INni.ail), and word-process­
ing packages (!Nroff, INtext). Once 
exclusively tied to DEC equipment, 
Interactive Systems now also sup­
ports smaJJer computers such as the 
Onyx and Plexus. 

Another firm that's been around a 
while is HCR (Human Computing 
H.esources, 10 St. Mary St., Toronto, 
Ontario M4Y 1P91 Canada) . HCR has 
achieved a reputation for customer 
support while emphasizing a s1ight-
1y different technicaJ path from In­
teractive Systems. HCR specializes in 
transporting Unix to different pro­
cessors (such as the Three Rivers Perq 
machine and National Semiconduc­
tor 16032), and enhancing it with 
technical improvements such as 
graphics and text overlay software. 
This last feature allows people using 
smaller processors in the DEC line to 
develop and run software that would 
normally be limited to larger 
machines such as the PDP-11170. 

Venturcom (139 Main SL, Cam­
bridge, MA 02142) has developed this 
kind of "shoehoming11 to a fine art. 
Its Venix system manages to bring full 
Unix functionality to machines as 
small as the IBM Personal Computer 
and DEC I.Sl-11/2. Even with its small 
size, Verux adds .reaJ-time extensions 
t hat make it equally useful for larger 
computers. Venix has become quite 
popular for laboratory use and has 
given Venturcom a reputation for 
smalJ-system expertise. 

Wcrosoft (10700 Northup Way, 
Bellevue, WA 98004) is a name that 
has long been associated with 
microcomputer system software, yet 
the firm didn't offer Unix until 
relatively recently. While some early 

versions of its Xenix system were 
developed by other software houses 
on contract, Microsoft ha turned 
Xenix into a well-supported product 
with significant performance and 
reliability enhancements. Xenix is 
available on the Radio Shack Model 
16 and Apple Lisa, to name just two 
recent versions. 

The most widely used of the in· 
dependently available systems is Uni­
plus + from Unisoft Systems (303 
West 42nd St. , New York, NY 10036), 
a company whose specialty is the 
narrowest of all. U nisoft's sole busi­
ness is transporting Unix System m 
to 68000-based computers, and the 
company has plenty of experience, 
having done this 50 times or so 
already. Anyone who buys a com~ 
puter running Unip1us + get not 
only Unix System m but also some 
Berkeley enhancements as well as a 
few that Unisoft added. A good 
number of compilers. and applica­
tions packages will work on any ma­
chine with Uniplus+, including the 
NCR Tower, the Apple Lisa, the Sun 
Workstation, and computers from 
Dua], Callan, Codata, Pixel, and 
Corvus. 

Unix Look-alikes 
All of the software sy terns men­

tioned so far are based on the original 
Bell Labs Unix that has been trans­
ported to a new computer or other­
wise modified . There has also been 
a thriving business in developing 
operating systems that act like Unix 
to both the usei- and the applications 
code. Such look-alike systems occupy 
a significant portion of the market. 
When the fust few Unix Jook-alikes 
were introduced, Unix sublice.nses 
were priced in the thousands of 
dollars. Now that subHcense pricing 
has been substantially cut, look­
alikes must both drop in price and 
have more functionality than before 
in order to stay competitive. Even so, 
it's historically been easier for com­
puter manufacturers to deal with the 
look-alike vendors than with AT&T. 

The first and best known look-alike 
system is Idris from Whitesmiths Ltd., 
(97 Lowell Rd. , Concord, MA 01742). 
At this writing Idris is still compati­
ble only wi.th Unix Version 6, but it 



nt" ucing a wh le-new Wirf of look.ing...at data_ -
lntrodJcing colorful charts and waphs all a the 
push of a button. Introducing a powerful, easy-t~-
use data handling system that produces presen" 
tation quality graphics on most popurar printers. 
Introducing GRAFOX, by Fox & Geller. The-complete-­
graphics software. 

Turning data into colorful charts and graphs 
is what GRAFOX is all about And GRAFOX does 
it faster and easier than any other stand-alone 
graphics package. 

•~r-~-GRAFOX · 1s powert'ulf Witfi e abnity to go 
directly into !BM BASIC- and .OIF data tiles and use 
the data for charts. And Fox & Getler's unique data­
query capability enables GRAFOX to surnmarlze 
data from thousands of records. Thus e/iminatms 
the need for the user to do any manual processing of 
riNV material 

Bul most importantly, GRAFOX is easy-to-use 
Requiring no prior experience. 

If you want color charts or graphs on your screen, 
printer or plotter, you want GRAFOX. The powerful, 
new, complete graphics software from Fox Geller. 

Clrole 189 on ,,,qufry ca 



has retained a loyal following among 
its users due to its small siz.e and high 
degree of portability. An 8080-based 
computer with bank-switched mem­
ory running full Idris can write a 
floppy disk that can be read by a VAX 
running Idris-something that can't 
generally be done with machines 
running Unix. Idris now runs on 
compu ters based on any of five dif­
ferent microprocessors. 

Another prominent look-alike is 
Coherent, introduced a few years ago 
by the Mark Williams Company (1430 
West Wrightwood Ave., Chicago, IL 
60614). Coherent's main claims to 
fame are that it is fully compatible 
with Unix Ver ion 7 and that it comes 
with almost as many utilities as does 
Unix. It has been transported to the 
PDP-11, 28000, and 8086. 

OS, written by Charles River 
Data Systems (4 Tech Circle, Natick, 
MA 01760), was intended as a look­
alike but goes even further than 
Unix . While U OS is compatible 
with Version 7, it also supports real­
time operations for fast response 
where necessary, such as in labora-

tory work or industrial process con­
tr 1. CRDS's wn Universe 68 com­
puter uses UNOS, as does Motorola 
on that firm's Versabus-based system. 
UNOS seems to be limited to 68000-
based systems as a design constraint. 

Unix on Personal Computers 
Ignoring for the moment the rapid­

ly dropping prices in the c mputer 
world, most 16-bit computers that 
run Unix or Unix-like operating sys­
tems are out of the financia l reach of 
many individuals. Never underesti­
mate the ingenuity of ftware devel­
opers, though, who have made a 
variety of Unix-like systems targeted 
toward specific computers or pro­
cessors. Like Unix, these systems all 
have hierarchical file arrangements 
and most are multiuser and multi­
tasking, but some are closer to true 
Unix than others . While some of 
these systems may be able to run on 
floppy-disk-based computers, a hard 
dfak or other high-speed disk drive 
is necessary to fully exploit the power 
of the software. 

One of the oldest companies in the 

AZTEC C - ' C ' PROGRAM DEVELOPMENT SYSTEM 
PORTABLE SOFTWARE APPLE CPIM IBM 

Shipping: COD. 2nd da~ delive<y. or Canada. add SS. Canada 2rld day Ot US ncx1 

day c1er....,ry. add S20 Ou!side NMh America. add $20, and lor 2nd tlav add fi/5 
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microcomputer field, Cromemco (280 
Bernardo Ave., Mountain View, CA 
94043), introduced its Cronlix oper­
ating system on the 280 processor in 
1981. Crom.ix might be properly 
termed a work-alike rather than a look­
alike: while its user interface, utility 
programs, and file system are pat­
terned after Unix, its system calls are 
not compatible. This somewhat limits 
Cromix in the marketplace because 
programs written for Unix are not 
automaticaUy portable to Cromix 
(a nd vice versa). evertheless, 
Cromix ha been popular among 
owners of Cromemco equipment 
because it can emulate their older 
operating system CDOS (itself a 
CP/M work-alike) and yields quite 
respectable performance even on a 
280-based system. With the advent of 
its dual processor 280/68000 board, 
Cromemco introduced Crornix for 
the 68000, also. This versi n has 
probably been less of a success due 
to the large number of 68000-based 
systems running real Unix, but it stiU 
Jets you run COOS programs 
because the 280 is present. It is prob-
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n?e 1l111ltifunction Cards 
that let you get the niost 
out of your IBA! PC 
AST Research Number One Add-Ons let you 
realize the full potential of your IBM PC or PC­
XT without wasting valuable slot space. By 
combining your memory and input/output 
requirements on a single card, you can take 
advantage of more of the capabilities IBM 
designed into the PC, while leaving space for 
future enhancements as they are int roduced. 
AST Research multifunction boards can add 
user memory from 64K lo 512K to your PC 
bringing your PC memory to its maximum of 
640K. You also receive the added features of 
serial ports, parallel ports, a clock calendar, 
game adapter port, and SuperPak·· - the 
utility diskette with the most powerlul disk 
emulator and print spooler software available. 
SixPakPlus·· - Up to 384K memory, serial 
port, printer port, optional game port, and 
clock calendar on a single card. 
1/ 0 Plus 11- - Up to 2 seria l ports, optional 
printer port, optional game port, c lock cal­
endar on a single card. No memory. 
MegaPlus II '" - Up to 512K memory, up to2 
serial ports, optiona l printer port, optional 
game port, and c lock ca lendar on a single 
card. 
Com boPlus'" - Up to 256K memory, serial 
port, printer port, and clock ca lendar on a 
single card. 
Communication Products- Other AST Re­
search Number One products include system 
enhancements and mainframe communica­
tions products such as 3270 SNA and 5251 
terminal emulation, 3780 RJE support and 
AST-PCnet~ - the Local Area Network spe­
cifical ly designed for the IBM PC. 

ASrQualifJ 
All AST Research multifunction boards come 
with the AST "Plus" - our unsurpassed repu­
tation lor quality, reliability, after- the-sales 
support, and overall design excellence -
which give our products the best price/per­
formance ratio in the industry. 
AST Research Number One Add-On Products 
are available at Computerland, Entre, Busi­
nessland and other computer stores world­
wide. Contact AST Research, Inc. for the 
dealer nearest you. (7 14) 540-1333/863-
1333 TELEX: 295370ASTR UR 

PCnet 1s a rngislorod l rndemar!\ of Orchid Technology, Inc. 
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able that Cromemco will eventually 
adopt Unix and release a Cromix 
emulator to support its current 
customers. 

Two work-alike systems for com­
puters based on the underrated 6809 
processor are Uniflex from Technical 
Systems Consultants (POB 2570, 
West Lafayette, TN 47906) and OS-9 
from Microware Systems (5835 
Grand Ave., Des Moines, IA 50312). 
Both systems are supported by a 
number of C compilers and applica­
tions programs on computers from 
several manufacturers. 

Micronix is available from Morrow 
Designs (5221 Central Ave., Rich­
mond, CA 94804) on its Z80-based 

' Decision One line of computers only. 
This system is compatible with Ver­
sion 6 Unix and includes a CP/M 
adapter that allows most programs 
written for that operating system to 
be run . 

Owners of the IBM Personal Com­
puter and its look-alikes can rejoice 

1 in the added power they get from the 
1 8088 processor and the ability to han­

dle over 64K byte of memory. While 
several of the transportable Unix 
look-alike systems mentioned previ­
ously can run on the IBM PC, two 
newer products created expressly for 
the PC are worth some attention . 

QNX from Quantum Software Sys­
tems (POB 5318, Station F, Ottawa, 
Ontario K2C 3H5, Canada) is a work­
alike operating system that has the 
additional features of interprocess 
communication, prioritized tasks, 
and support of disk emulators to im­
prove system throughput. A special 
utility allows you to transfer files be­
tween QNX and standard MS-DOS 
media. AC compiler and full-screen 
editor are included in the $650 price. 

A firm called Lantech Systems (861 
Chartwell Dr., Dallas, TX 75243), 
which also specializes in user-trans­
parent local-area network software, 
has announced an operating system 
called Unetix . 5&>,l!ing for only $99, 
Unetix provides a special user inter­
face that allows you to have as many 
as 10 concurrently active tasks, each 
one executing in its own separate 
window on the PC screen. Any or all 
of these tasks can be the included 
MS-DOS emulator, which lets you 





run most current program un­
changed . While Unetix is a single­
user system, it i compatible with 
Unix. Eventually, multiple PCs run­
ning Uneti will be able to share 
resources and communicate at high 
speeds. 

What About Real Unix on 
Microcomputers? 

Let's consider for a moment why 
Unix wasn't if\itially transported to 
machines both bigger and smaller 
~han the PDP-11. While a college stu­
dent might not need to justify spend­
ing hundreds of hours writing a C 
compiler for a new machine or mov­
ing Unix to that machine to satisfy his 
innate curiosity, the situation is clif­
f erent in the commercial world. The 
PDP-11 minicomputer line has, for 
years, been synonymous with good 
performance at a moderate price, and 
there were few competitors with as 
broad a base of installed systems as 
DEC had. It made little sense to move 
Unix to a larger computer, for what 
company would risk using an unsup­
ported operating system on a 
$300,000 machine? A.s for transport­
ing Unix to smaller systems, for an 
entire decade1 PDP-lls and similar 
machines were the smallest com­
puters that could run Unix. 

By the time Version 7 of Unix was 
announced in 1979, it was in use on 
hundreds of computer both inside 
and outside the Bell System, and 
thousands of computer science stu­
dents at universities had begun to 
ask, "Why doesn't everyone use such 
a terrific system?11 With this ground 
swell of support (and the entry into 
the business world of those univer­
sity graduates)1 onJy one thing held 
back the general use of Unix- inex­
pensive, powerful hardware. 

Only in the last few years, with the 
advent of 16-bit microprocessors, jn­

expensive semiconductor memory, 
and high-performance, low-cost 
hard-disk systems, has it been possi­
ble to bring the price of a powerful 
computer within reach of most small 
businesses and even many computer 
hobbyists. Unix, as both the first por­
table operating system and the first 
to emphasize programmer produc­
tivity over machine efficiency, is the 
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Photo 2: Plexus' P/40 rm'S multiple ZBOOO 
microprocessors lo nchiroc perfomumce ap­
proaching that of a VAX. 

natural choice for such systems. 

First Implementations on 
Microcomputers! The Z8000 

The first implementation of Unix 
on a microcomputer wa the Ony · 
C8002, introduced in 1980. Based on 
the Zilog ZBOOO microprocessor, the 
originaJ Onyx was a desktop machine 
with an integra1 hard disk, cartridge­
tape backup, 256K bytes of memory, 
and enough RS-232C pol't to sup­
port eight users. At about $201000 in­
cluding the Unix operating system, at 
the time it was about half the price 
of any other computer that ran UnL'<. 
WI .ile ear1y versions were hard­
pressed to keep up with multiple 
users, Onyx (25 East Trimble Ave., 
San Jose, CA 95131) kept enhancing 
its machine's performance. Today's 
Onyx offerings are much improved , 
and systems in its Sundance line are 
available with the entire computer 
built into a video termina1- induding 
the cartridge-tape backup, which has 
become Onyx's hallmark. 

Zilog (1315 Dell Ave. , Campbell, 
CA 95008) was not far behind in in­
troducing a comput.er based on its 
own processor, The Z-Lab Model 20, 
a precursor of Zilog's current System 
8000 line, marked the first entry of 

any microprocessor manufacturer in­
to the Unix arena. At the time, this 
was especially important because it 
meant factonJ support for the s ftware 
and hardware both. The Zilog com­
puters run ZEUS (Zilog Enhanced 
Unix System). 

Probably the most carefully de­
signed 2'.8000-based systems come 
from Plexus (2230MartinAve., Santa 
Clara, CA 95050). Built around in tel' 
Multibus, all Plexus machines share 
the same basic philosophy: pare the 
main pr-0cessor from carrying the full 
computing load. With this in mind, 
intelligent controllers are used t nm 
the disk, tape backup, terminaJ ports, 
and Ethernet interface. The part of 
the operating system code that runs 
ead1 et of pe1ipherals i actually resi­
dent in the peripheral controller it­
self. This way, the Unix-code running 
on the main processor needs to make 
only high-level requests of the con­
trollers and can then continue pro­
ce sing user programs. The result is 
that a computer such as the P us 
P/40 ( ee photo 2) has performance 
comparable to a VAX at a fraction of 
the price. 

An Aside on Chip Competition 
Why were these machine ba ed 

on the Z80001 rather than th lntel 
8086 (which was available even 
earlier), the LSI-11123, or the now­
popular Motorola 68000? The fact that 
the 8086 has no memory manage­
ment would allow user on the ame 
8086-based sy, tern to interfere with 
each other' programs and data; 
recently, however, engineers have 
found ways of adding this protection, 
and so 8086-based Unix systems ha e 
appeared. The 68000 wasn't available 
as a production item when the Onyx 
and Zilog machines were introduced, 
and other technical problems with 
this chip cau ed (urther delays in 
development of 68000~based com­
puters. Perhaps as important as these 
factors is the similarity in architecture 
between the PDP-U and ZSOOO: C 
compiletswere developed quite early 
for the Zilog chip, a necessary first 
step for transporting Unix. 

In spite of the early problems, the 
fact remains that the 68000 micropro­
cessor can support a much larger 
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linear addressing space per user than 
any other current 16-bit microproces­
sor. It can also run at higher clock 
speeds and support virtual-memory 
schemes and has 32-bit internal reg­
isters for manipulation of larger 
numbers than its competitors. For 
these reasons, and due to the rela­
tively painless porting services pro­
vided by Unisoft Systems, the 68000 
has become the most popular pro­
cessor for small computers running 
the Unix system. 

This doesn't necessarily mean that 

the 68000 is the best chip, though. In­
tel, Zilog, and DEC would be quick 
to point out that any software firm 
writing programs that could run only 
on 68000-based systems would be 
cutting out a great deal of its possi­
ble market. In generaJ, it's almost im­
possible to make a blanket statement 
as to which of these four processors 
is best for high-performance Unix 
systems because so much depends 
on the overall architecture of the 
machine. Selecting a computer that 
runs Unix should be done on the 
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basis of available software, expand­
ability, adherence to industry stan­
dards, support, service, and p rice­
not just the type of processor used. 

A Few 68000-Based Computers 
Due to the large number of similar 

68000-based systems in today's mar­
ket, we11 examine only a few that are 
representative, innovative, or unique 
in some way. 

Fortune Systems' 32:16 machine, 
for example, has won a great deal of 
admiration for its introduction f a 
menu shell that lets even novice users 
perform tasks ranging from file copy­
ing to system maintenance by follow­
ing menu choices. Included with the 
Fortune machine is a powerful word­
processing package and a stripped­
down version of Unix. The C com­
piler and many development tools 
are available at extra cost, but because 
Fortune's chief market is executives, 
this isn't considered a great draw­
back. Fortune's base price of $5000 
created quite a stir when the system 
was introduced, aJthough this is for 
just a bare-bones floppy-disk-based 
system. Still, the Fortune (1501 In­
dustrial Rd. , San Carlos, CA 94070) 
is highly competitive with an attrac­
tive package and a great deal of 
available software. 

Pixel (1 Burtt Rd. , Andover, MA 
01810) uses a strategy similar to 
Plexus in boosting the performance 
of its 80/AP and 100/AP machines. A 
TMS9900 processor handles system­
level 1/0 (input/output) and memory 
mapping, a 68000 microprocessor 
runs user programs and the Unix sys­
tem itself, and intelligent peripheral 
controllers pick up the rest of the 
load . A unique twist is the use of 
special video terminals that are mem­
ory-mapped into the video controller 
memory. The screen editor oftware 
can then manipulate strings of text in 
this memory directly, instantaneous­
ly updating the display without the 
overhead of sending the data over a 
serial port. Regular serial ports are 
supported by a separate controller. 

The Universe 68 from Charles River 
Data Systems, as noted earlier, uses 
an in-house Unix look-alike called 
UNOS. Both hardware and software 
have been designed for high perfor-
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'Dedicated to Your ~'· . 

Satisfaction !' .. J., · . 
LOW, LOW PRICES! . ~~~ 

GREAT SERVICE! ~x~J: 
What more can you ask for! '\.\ ·~ 

PERIPHERALS FOR ALL COMPUTERS 
PRINTERS: DISKS: 
STAR MICRONICS: 

Kangaroo: With library case 
and 10 year warranty• 

Verbatim : 
SW' SSIOO (Box or 10) ..•. . ........ S20.95 

GEMINI 10X: 
The Improved & updated 10 . . . . . . . . SCALL 

GEMINI 15X . . . . . . . . . . . . . . . . . . . . . . $CALL 
SMITH CORONA: 

SY.- SSIDD (Box of 10) . . .... , •..... 519.50 
sy.· DSIOO (Box of 10) ...... . .•.... . 528.50 
S'N SSIDD (Box of 6) . . . .. ... .• .... . $14.50 

sw· OSJDD (Box ol 10) . .. ........... $29.95 
Oysan : 

5•;, · SSIOO (Box ol 10) ..•. , ......... 530.95 
S'I•" DSIOD (Box of 6) ......... , .•... $22.50 5'/•" DSIDO (Box of 10) .•....••.. . ... $38.95 

TP I ................. . .... .... .. . 
C.ITOH: 

Prowriter I • . . . . . . . • . . . . . $ 369.00 
Prowrfler II ............ $ 689.00 
F-10 S1aiwriler . . . . . . . $1150.00 
F-10 Printmaster ....... SCALL 

JUK1 : 
The Newl LJQ Printer 

1 SCPS ... ........ S 539.00 
OKIDATA: 

Mlcroline 92 . . . . . . . $ 499.00 
Microllne 93 ... .. ... S 849.00 

CALL FOR PACEMARK PRICESf 

HARD DISK 
DRIVES: 
DAVONG: 

(IBM, Apple) 
SMB . . . . . . . . • . . . . . . . . . S1339.00 

10MB ....... _ ..•..... _ .. $1739.00 
15MB ...... . .. . •........ . S2139.00 

TANDON: 
TM·100· 2 ... ..... ... . . .......... $235.00 

DISK DRIVES: 
Fourlh Dimension: Rana Serles: 

W1lh Controller .. . . . . S270.00 Eli te 1 •• ... • SCALL 
W11hou1 Controller . .. $220.00 Elite II .... ... .. SCALL 

Ehle Ill ........... SCALL 

PRODUCTS FOR YOUR IBM-PC®: 
MBI: 
l· C- MAGIC: Programmable Graphics Screen Dump Prom Chip . . SCALL 
Monie Carlo'" GT'" Card . . . . . . . . . .. .. .... . •.. , ..... ... SCALL 

MONITORS: 
Amdek : 

Color I ..... . .... . .••.... 5299.00 
Color II ..........••.... $499.00 

310G Green .... . .. .. $179.00 
300A Amber . .... .... $179.00 
300G Green ... .. .. . . $144.00 

Taxan: Amber 12" ..... $144.00 
Princeton Gr1.1phics Sy1:1tem : 

RG8 Hi-Res . $Priced loo lowl 
Zenith : ZVM 121 Green . S 99.00 

MODEMS: 
Hayes: 

Micwmodem II 
wfth terminal program .•• SCALL 

withoul terminal program . 5CALL 
Smanmodem 

300 Baud ........•... , . . $209.00 
1200 Baud ... . .. ... .... .. 5509.00 

Novatlon : 
J·Ca1 . .. .................. .. 5119.00 

AppleCat It ..•....•. •. .•.•• , ... S279.00 
SmartCat 1200 Baud .. .• , . . . . . . . . . $CALL 

U.S. Robotics: 
Password . .. .•....•...... ....•.. .. ... SCALL 

OTHER COMPUTERS 
WE ALSO STOCK: 

Franklin ACE 1000•1200 Commodore 64K 

Call for IBM PC and Apple lie Prices 

PRODUCTS FOR YOUR APPLE : 
Monie Carlo'" Oualro '· Card .. .. ........ ..... .... . ............ . . SCALL MBI: 

VIP Graphics Card ........ S1 19.00 Continental : 

SOFTWARE: 

T&G Producl1:1 : 
Joys1icks . . . . . . . . .. . . . . . 539.00 
Trakbatl . . . . . . . •.. , ... 549.00 

Kraft Products : 
Joysticks ........•...... 555.00 
Game Paddles ......•... S33.00 

SOFTWARE: 
lnlocom: 

Zork I . . . . . . . . . . . . $27.00 
Zork II ................. . S27.00 
Zork Il l .... . . ..... ... ... . S27.00 
Deadline ... . ..... .. • ... . SCALL 

llfetree Syslems: 
Vo lkswrller .............. SCALL 

GROS 
Circle in on inquiry card . 

Ouadram Corporation: 
Quad Board : 64K ....•... SCALL 
Mlcrofazer . ............. SCALL 

Maynard Electrnnlcs : 
Floppy Disk Con11oller: 

Parallel , ...... . •.... $209.00 
Serial ............... $239.00 

Continenta l : 
Home Accountant Plus ... SCALL 

Vlslcorp: 
Vis;dex , ....•..•..•... S179.00 
Vlsifiles ... ............ S179.00 
Visilrendf Plol . . . . • . . . . . 5225.00 
256K Visicalc ...•...... S179.00 

Appl time Clock card ..... s 85.00 Home Accountan1 ..... , . S 53.00 - ------------1 On-LJne: 

Microsoft : 

EXPANSION 
CARDS: 

16K Card ............. S 79. 00 
CPIM Z80 Card . ... . . , . $259.00 

Generic : 
16K Card . . .. . . . ., SCALL 

Vldex : 
60 Column Card 

with Soffswilch .. . .... 5269.00 
Advanced Logic Systems . . $CALL 

Screenwri ter II . . . . . . . , S 85.00 
Siiicon Val ley Systems : 

Final Analysis ...... . . _. $134.00 
Word Handler .••....•.. $125.00 

VlsiCorp: 
V1s1dex . . ......•..... $11!0.00 
Vlsihles ...........•... 5180.00 
Vlsicalc . . . . . . . . . . . . . • S 180.00 

T&G Products: 
Joysticks .. . .....•..... S 42.00 
Game Paddles .•.••.... S 28.00 

Kratt : 
Joystlc s .......•...... S 49.00 
Game Paddles ......... S 33.00 

For a Great Time, Call: 1 ·800·533·8987 
P.O. Box 22573 ·Minneapol is , MN 55422 • 1-612-535-4544 

TERMS AND CONDITIONS: Payment: Personal checks are accepted although cashier's checks and money orders will be shipped lksl. VISA and Mastercard 
accepted-add 4% 10 total. Shipping: We ca.tcula1e exac1 frelghl-for mail-in orders add 3% UPS GRO, 4% UPS BLUE • Monitors minimum $8.00. Delivery: 
ASAP wi1h 2-4 weeks on average. Price List : Features all or our up- to-da te pricing. General : We replace or repair faulty goods at our discrelion- refunds only al 
our discret ion- no relurns on software. 



mance. The computer uses Motor­
ola's Versabus, a 32-bit bus that allows 
high data-transfer rates. A 4.K-byte 
high-speed cache memory is pro­
vided so that the main 68000 pro­
cessor can run at 12.5 MHz without 
wait states, which would not be pos­
sible otherwise. This architecture, ac­
cording to the vendor, allows perfor­
mance greate r than that of a 
VAX-111730 at a price comparable to 

1 a Micro/PDP-11 . 
Another high-performance ma­

chine is designed for laboratory use 
but could be equally well-suited to an 
office environment. The Masscomp 
MC-500 uses three 68000 processors 
and three separate buses internally. 
A separate gra ph ics terminal with its 
own 68000 and 384K bytes of mem­
ory supports multiple processes with 
a joystick and special windowing 
software. Masscomp (543 Great Rd ., 
Littleton, MA 01460) has modified 
Unix to add process locking and 
priority scheduling and added a 
virtual-memory support package 
from Berkeley. A multiple-window 
menu system and graph-plotting 
round out the package; data acquisi­
tion runs on a separate processor 
stiJI. The result is one of the fas test 
68000-based compu ters on the 
market . 

As a generic look at Multibus­
based 68000 computers, let's examine 
the Sun \i\brkstation from Sun Micro­
systems (2550 Garcia Ave., Mountain 
View, CA 94043). The original Sun 
processor board was developed at 
Stanford University, while the board 
Sun itself uses has been furthe r 
enhanced. Sun's long suit is a hjgh­
quaJity workstation with 1024- by 
800-pixel graphics. The Multibus 
allows Sun to provide a wide range 
of peripherals, and the company's 
software expertise enables it to offer 
the Berkeley 4.2 version of Unix, 
which is otherwise available only for 
DEC's VAX series of computers. Vir­
tual memory, an optical mouse, 
multiple screen windows, and 
Ethernet support options enable a 
user to set up one Sun or a dozen 
w ith equal ease. 

What do I mean by "generic"? Sun 
licenses its processor board design to 
a number of different manufacturers, 
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Instant one-button color printing. 
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COPY 

Press here. 

It's just that easy! Any t ime you want to print what's on your 
App le's screen just hit the copy button on your Transtar 315 
color printer with our PICS card insta lled, and it's done! No 
specia l programming, no lengthy code sequences, no need to 
exit your program! Just press the button and it prints! 

By adding the optional PICS card to your $599 Transtar 3 15 
color printer, you've opened up a whole new world of easy co lor 
printing. For the first time ever, our PICS paralle l interface card 
enables you to screendump virtually any program ·-graphics, 
cha rts, games -- even copy-protected software! Specially design· 
ed on ly for the Apple 11, 11 +, lie, and Franklin computers, the 
Transtar 315 Pl CS card does the work of a paral le l card and a 
lot more and costs only $119.95. 

At the push of a button, Trans tar's innovative new 4-color d ia· 
gona l ri bbon will pr int up to 7 colors and more than 30 shades 
in a single pass. 

The 315 is precision -buil t to exacting standards by Seikosha, 
the most expe ri enced company of the fa mous Seiko group· · 
recogn ized worldwide for quality and dependabi lity . In fact, 
one of the n icest th ings about Transtar's 6-month wa rranty 
on parts and labor is that you' ll probably never use it! 

Innovative, inexpens ive, dependable, easy : the Transtar 315. 
Co lo r printing has never looked so good! 

Only$599. 

Transtar 
A Vivitar. Computer Product 
P.O. Box C-96975, Bell evue , WA 98009 
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who generally go to U nisoft Systems 
for their UniX license and then to any 
maker of MuJtibus peripheral and 
memory boards. As a result, quite a 
few 68000/Multibus/Sun-board/Uni­
plus + systems are available, each ap­
pealing to different market needs. 
While selecting between these sys­
tems can be confusing, ultimately it 
protects the consumer in the event of 
a market shakeout- if one vendor 
goes out of business, its surviving 
competitors can probably support its 
customers. 

The Intel 8086 Processor 
As I explained above, 8086 imple­

mentations of Unix have been 
delayed due to hardware considera­
tions . Altos (2641 Orchard Park Way, 
San Jose, CA 95134) is the chief sup­
plier of 8086-based Xenix machines. 
Its ACS8600 computer is configured 
around the Multibus, while its newer 
586 computer is based on a single 
board and is small, inexpensive, and 
powerful. For around $8000, it pro­
vides up to six users with the power 
of a 10-MHz 8086 and 10-megabyte 

16 Col 

LO-RES 

hard disk . Intel's own Unix system is 
aimed primarily at OEMs and built 
around the Multibus, so future 80286 
microprocessor boards can be easily 
integrated. 

Any mention of the 8086 would be 
incomplete without a reminder that 
the hundreds of thousands of IBM 
Personal Computers and its clones 
represent the largest potential market 
for Unix-like software. The IBM PC 
is based on the 8088, which is inter­
nally like the 8086. 

Other Implementations 
While the 8086, 68000, and Z8000 

are the current "big three" in the 
microprocessor world, other popular 
single-chip processors can run Unix. 
The next generation of micropro­
cessor chips includes the National 
Semiconductor 16032 and Intel 80286, 
both of whkh will be supported by 
AT&T with Unix System V. BYTE has 
presented in-depth technical cover­
age of these processors already, so I 
will only mention in passing that the 
specifications of the 16032 and 80286 
are comparable to several cabinets' 

DOUBLE LO-RES CONDENSED 

worth of mainframe hardware. HCR 
and National Semiconductor have 
both demonstrated working Unix 
systems based on the 16032. Intel is 
already demonstrating Unix for the 
80286. 

Other computers are available that 
use proprietary microprocessors. For 
example, the DEC PDP-11123 pro­
cessor can be found in both tradi­
tional minicomputer environments 
and in DEC's new Micro/PDP-11. The 
MicrolPDP-11 is housed in a th in 
cabinet (see photo 1 on page 133) 
with a 10-megabyte hard disk, 
floppy-disk backup, 256K bytes of 
RAM, and two serial ports, all for 
$9200. While these specifications are 
not w1usual compared to some of the 
68000-based systems, they are 
notable because they provide the 
Micro/PDP-11 user with upward com­
patibility through the PDP-11 line all 
the way up to the PDP-11/70. This can 
be an important consideration for an 
end user or OEM, especially because 
most software written to run on the 
Unix system (particularly public­
domain software) was originally writ-

DOUBLE LO- RES 

actual doublestuff'" 
reproduction 

Software Development Inc. now offers you something rhat 
Apple never told you w as possible in the lie. h's called 
DOUBLESTUFF.™ 

Unheard of before! Available NOW! W ith BASIC commands. 
Double Hi-Res 16 colors (560 x 192 pixels) is a/I you rs on your 
Apple lie. It literally doubles the w idth on your standa rd color 
TV or monitor. Using standard Applesoft BASIC commands, in combination 

with your e>d sting program s, you can expa nd your color graph · 
ics from 16 color Lo-Res (40 x 4B) to double Lo·Res (80 x 48). 

NEW Products available November '83: 
doublestuff des.igner,'" my first coloring book.'" 

_JoltwtM 

Requirements, Apple lle- ellher 80 column card for double 
Lo·Resolution. Extended 80 column card for double Hi·Resolutlon. 

To orde r. send check or money order in 
the amount of $39.95 
NeYJ York State residents, add sa~s tax to: 

Software Development Inc. 
2053 West 11 th Street 

0 [ \ ' t: L l) I' \\ I: N I I N C 
Apple and Apple 1D90 are trademark5 ot Appkt Compl.lter 'nc, 
Ooub:lesruff .. ls a trademartc of Sofrware Development Inc. 

designed by: Brooklyn, NY 11223 Tel. (212) 449-6300 
Dealer inquiries invited. Louis Bonfiglio and Peter Jose low 
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Your computer can 
probably do more for 
you than you originally 
thought. And learning 
to expand its capabilities 
is as easy as reading a 
good book. 

SYBEX is the pioneer 
of compuler book pub­
lishing , offering over 60 
Illies developed for 
beginners through ad­
vanced. They are so well written and easy to 
understa d that virtually anyone can learn 
to operate a computer in a matter ol hours. 

Doing Business with 
Pascal by Douglas 
Hergert and Richard 
Hergert ($17.95) The 
first of its kind, this 
book uses examples 
and explains how to: 
design business sys­
tems in Pascal, write 
practical business pro-

Circle 453 on Inquiry card . 
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grams and use powerful Pascal language. 
Your First BASIC Program by Rod nay Zaks 
($9 95) Write your first BASIC program in 
one hour! Al last. a "how-to-orogram" book 
for the first-time computer user. aged 8 to 88. 
Colorful illustralions and simple diagrams 
make this book both easy and entertaining. 
Mastering CP/M" by Alan R. Miller ($16.95) 
Now you can use CP/M " 10 do more than 
just copy files. Wilh this book you will learn 
how to incorp.orate additional peripherals 
with your system. use console 1/0. use the 
Ille control block and much more. Also 
included 1s a library of useful macros. 
The Apple' Connection by James W. 
Coffron ($12.95) Now 
you can learn the 
simple techniques for 
putting your com­
puter 10 work control­
ling external non­
comouler devices in 
your home or olfice 
Design a computer­
controlled burglar 

alarm system and control 
lights. electricity, and other 
non-comouler devices in your 
home or office. And all are 
explained in simple. non­
technical terms 

SYBEX books are available 
at bookstores and computer 
stores everywhere. For a free 
catalog, mail lhe coupon or call 
TOLL-FREE 800/227-2346. 

Prices subject to change without notice. 
r5e-;;d~-;'OA"1~~7~-------------, 

0 0-091 Do<na Busrness with PascaJ s 17 95 I 
0 0·092 YourF1rs1BAS/C Program S9.95 I 
00-068MastenngCP/M" $16.95 I 
D 0·085 Thu Apple" Conneclion S 12.95 t 
Add 0 $2.00/BookUPS D6Y,,%SaleSTaxCARes t 

0S 12.00/Book O~rseas Mad l 
Charge my I 
D VISA D Mas.1erCard D American Exoross I 
Catd 4 Exp Da1e___ I 
Tolal Amounl Enclooed I 
Signature I 
-~ , 
Address I 
C1ty/Slllle/Z1p : 
Mall 10: SY BEX Inc., 2344 Sixth SI., Berkoloy, CA 94 710 I 

L~~~~~~~~~~------------~ 
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----: C86 - For ProfeHlonal Progr"'"1m rs :t------. 
Complete C Tight Code No Royalties Library Source 

• C ·The Language for Professional Program1t1er : C combines 
full control of the machine with the best productivity features. 
C is used by: 
IBM Bell VisiCorp Digital Research MicroPro Wang Microsoft 

• A Complete lrnpleme tatlon - C86 includes all of the features 
described by Kernigan and Ritchie. C86 delivers portability, 
cons istency, FULL C. 

• Extensions include long identifiers and additional data types. 

• Tlght code Is produced by CBS. Only needed code is linked 
from the library. The January 1983 Byte benchmark shows 
C86 as the fastest. 

• No Royallles are payable to us on C programs you sell. 

• Library Source provided includes UNIX 1/0 support, intertace 
with and control of the Operating System and of hardware, all 
functions described in K & R, a Mathemat ics Library, and a 
Trigonomet ry Library. 

• Over1ay Support allows development of large programs. 

• Assembler may be used to write a function . Macro support can 
increase productivi ty. Programs are ROMable. 

• Our Update Polley helps you to keep the Best Per onat Com· 
purer C Compiler for the 8086 as the technology improves. 

See your Dealer for 
D Free Information: "C86 Product Description'' ....•........ NC 
D "The C Programming Language" by K & R ........•. $ 25.00 
D "The C86 User Manual". . . . . • . . . . . . . . . . . . . . . . . . . . . . 35.00 
0 CB6 Compiler Diskette and Manual . . . . . . . . . . . . . . . . . 395.00 

We support all common fonnata under PC-DOS, CPM-86, MSDOS 
and MPM-86. 

VISA and Master Card accepted. 

Compute Innovation 
10 Mechanic Street 
Suite J-1 04 
Redbank, NJ 07701 
201-530-0995 

They Say It All.. . We Do It ALL 

II 
II 
II 
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ten for the PDP-11. 
Hewlett-Packard has its own imple­

mentation of Unix running on its 
HP-9000, which superficially re­
sembles an Apple except that it has 
three-dimensional color graphics, 
runs like a VAX, and costs over 
$64,000. Three Rivers Computer's 
Perq workstation supports an HCR­
transported Unix with multiple win­
dows and extremely high-resolution 
graphics. 

Larger Unix Hosts 
The PDP-Us have long been used 

at Bell Laboratories for software de­
velopment, engineering, and office 
automation under Unix. Use of both 
Unix and the PDP-11 spread to the 
Bell Operating Companies for the 
business applications necessary to 
run the Bell System. The top of the 
PDP-11 line, the PDP-11/70 minicom­
puter, requires several 6-foot-taU racks 
of equipment; this machine is rapid­
ly becoming obsolete due to the 
newer additions to the VAX line as 
well as the more powerful microcom­
puters. 

The VAX is currently DEC's most 
powerful line of computers. A h·ue 
32-bit machine with virtual address­
ing capabilities, the VAX has also 
become pervasive in the Unix world. 
Specific versions of Unix have been 
written to take advantage of VAX ar­
chitecture: Berkeley's 4.2 BSD and a 
previous offering from A'I&T known 
as Unix 32V. Other firms, such as 
HCR with its Unity system, have 
made Unix facilities available to users 
of Unix-based software "on top of" 
DEC's own operating system for the 
VAX, known as VMS. 

The first non-DEC machine Unix 
was transported to was an Interdata 
8/32. Interdata was replaced by 
Perkin-Elmer (2 Crescent Pl ace, 
Oceanport, NJ '17757), the first mini­
computer manufacturer to support 
Unix. This firm's most recent line of 
machines, the 3210 series, comprises 
fast 32-bit computers of fil e-cabinet 
size with prices comparable to high­
end microcomputers (in the $50,000 
range). 

For those with budgets in the 
$300,000 range, Gould S.E.L. (POB 
9148, Ft. Lauderdale, FL 33310) has its 
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Concept 32187 series. At this writing, 
the e are the most powerful com­
puters running Unix with full factory 
upport. Gould is rapidly becoming 

an important factor in Unix circles 
due to its commitment to Unix and 
wide-ranging product line. 

Last but not least in the minicom­
puter world, we have the IBM Series 
1. While this is the first computer 
fBM has offered with Unix support, 
it surely won't be the last. Apart from 
its Personal Computer, IBM is ex­
pected to supply its 4300 mainframe 
series with Unix as well. 

Mainframes and 
Supercomputers 

The customers for this class of ma­
chines generally want operating sys­
tems with more controls, checks, and 
audit trails than Unix has: it's rare 
that a firm buys a mainframe just to 
support software development. Even 
so, Unix has been available on the 
famous IBM/370 computer for years, 
although not from IBM, and not com­
mercially; Bell Labs transported it a 
while back to explore the ramifica-
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tions of running Unix on these 
behemoths. Amdahl, the maker of 
the original IBM look-alikes, an­
nounced in 1981 that it would sup­
port Unix on its System 470 series. 

Any other mainframe Unix imple­
mentations are for now at the rumor 
stage only. Current rumors include 
not only the IBM 4300 series but also 
the next version of the Cray super­
computer-without doubt the 
world's fastest. While these develop­
ments are indeed likely to occur, they 
point up a certain controversy: 
should every computer everywhere 
really run Unix? Is it necessary, de­
sirable, and even possible? 

Competition from Other Systems 
Unix, if it is to be considered a can­

didate for th "universal" operating 
system, should be compared with 
every operating system on every 
computer. In the interest of brevity l 
will limit the discussion to some of 
the most popular of today's operat­
ing systems for microcomputers. 
Minicomputers and mainframes are 
in many cases capable of supporting 

several operating systems simulta­
neously; nevertheless, these larger 
machines are more likely to use the 
manufacturer's own operating system 
because of the larger installed base of 
software. 

In the first article of this series, I ex­
amined the CP/M operating system 
and mentioned that it was limited to 
8080-compatible processors. While 
this is true for the most widely used 
version of CP/M (CP/M 2.2, also 
called CP/M-80), Digital Research 
Inc., the creator of CP/M, has also 
been selling versions of CP/M that 
will run on other processors: 
CP/M-86, CP/M-8000, and CP/M-
68000. The user interface for these 
versions is similar, but it is not always 
possible to simply recompile all your 
programs written for CP/M-80. This 
is because fewer high-level language 
compilers are available for the 16-bit 
versions of CP/M, limiting the porta· 
bility of applications programs. 

CPIM was not designed as a por­
table operating system (although it 
was written in the high-level lan­
guage PLIM, oddly enough), so the 
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Before you bet your software 
business on an OS, look who's 
betting on MS-DOS and XENIX. 

A waiting market. If you write and sell 16-bit 
software. MSm-DOS and XENIX™ give you the 
largest installed base. In fact. over fifty 16·bit 
manufacturers offer their microcomputers w ith 
MS·DOS or XENIX. IBM, Victor, Altos, Wang. 
Radio Shack. Zenith and Intel. to name just a few. 
And the list is growing . That means there's a 
ready and expanding market for your 16-bit 
applications software. 
The UNIX™ connection. XEN IX is the multi-user. 
mu lti-tasking. UNIX-derived operating system 
for 16-bit microcomputers. MS-DOS 2 .0 is 
Microsoft's sing le-user OS . MS-DOS and XENIX 
share hierarchical f ile structure and 1/0 redirection. 
including simple piping . MS-DOS 2 .0 also pro­
vides XENIX-compatible system cal ls. That means 
there's a migration path for programs written 
to run under MS-DOS and XENIX. Whats more, 
both MS-DOS and XENIX are supported by 
Microsoft langua\;les. That's your single-supplier 
advantage from Mrcrosoft. 
Comprehensive support. Microsoft offers you 
a fu ll product support prog ram. Excellent docu­
mentation . Plus continual en hancements to both 
languages and operating systems. Your applications 
programs can even be listed in Microsoft's grow­
ing Source Di rectory of 16-bit applications 
packages. Contact us for current software 
offerings and vendors. 
Leadership. Microsoft led the 
world into the 8-bit 
microcomputer 
marketplace 

with the first BASIC for microcomputers. Now. 
we're leading it into the 16-bit market with sing le 
and multi-user operating systems. 
Bet the winner. If you're writing and marketing 
software in the 16-bit marketplace. MS-DOS 
and XENIX are setting the standard. In fact. they're 
the standard operating systems for the worlds 
largest selling 16-bit microcomputer systems. 
Which means your market is already there . . . and 
growing . Contact us for complete information. 
Before you bet your software on an operat ing 
system. look w here your market is betting. 

BETTER TOOLS FOR MICROCOMPUTERS 

MICRLlSOFt 
MICROSOFT COR PORATION 

10700 NORTHUP WAY 
BELLEVUE. WASHINGTON 98004 
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1i¥£!WI 
TOLL FREE ORDER -1-800-421-3135 
TECHNICAL INFO - (6021 842-1133 

Call tor programs not ll!>led. We will lry lo 
beal any le91timale price tor Soflware. 
- MOST OISK FORMATS AVA1LABLE -

CP/M Program names prefaced with It are 
also available for IBM PC. 
DATA BASE MANAGEMENT SYSTEMS. 

BUY OF THE YEAR! 
DBASEll+Everymans dala base primer 
+Exira diskette with D8ase Accounting. Mail 
List and Inventory Programs. IBM PC and 
CP/M - Call for our special price. 
Fox and Geller Quickcode wilh DBase 
Package .... . .. ... . .... ... ... . .. . S1 75 
llDB•SORT . ...... . .. . . . .. ... ... . . . $99 
#Condor Ill . ................... ... $445 
~ NWA Statpack ............... . . .. $349 
~TIM .... . .... .•. . ...... . ...... . .. $285 
Wlnfoslar ....................... .. . .. Call 
WORD-PROCESSING P CKAGES 
#Wordstar. Mail Merge, Spel lstar .. .... Call 
#Wordstar .................... ..•. $265 
#Mail Merge . ... .... ... . .......... $135 
#Spell Star . . ......... .. .. . ....... $145 
tt Lexisott Spel lbinder .......... .. .. . $270 
UIBM PC Volkswriter ........... ... $115 
llAspen Spe ll checker .........•... . . . $36 
ltMetasoll Benchmark .. . .......... $285 
#Sorc im Speltguard .•........... . . $135 
Peachtex l . . ... .. .... . .... . .. . . ... $285 
SPREADSHEETS 
llCalcstar ......•. . . .. . .. •.. .. .. .. ... $95 
USupercalc .. ...................... $185 
UMicrosoh Mutt iplan ............ . . $185 
ACCOUNTING 
UTCS• Eqll ivalent of Peachlree• Specially 
Augmented By warehouse Software Cus­
tomi2ed For Your IBM• Tefminal and Prin1er­
GL. AA, PA, AP ........ Each Modu le $75 
.......... .. ........ . . For Al f Four $275 

llCYMA . ... . ......... . . . ........... .. Call 
llPeachtree GL, AR , AP .......... . $285 
Home Accountant Howardsofl ..... $115 
TRANSFER PROGRAMS 
Move-H for IBM PC . . ....... . .. . .. $1 05 
Haves Smartcom Proo ram . . . .... ... $80 
8es1 t'ru:e in u.~ . 
Seven Function Board-Includes Async 
Adaprer, Paratlel Adapter, Clock with Battery 
Back-Up and Software. Game Porl , 64K 
Memory Expandable lo 512K. 
1 year warranty ........ .. . . .. . ... . . $2?? 
CORONA computer ..........•....... Call 
Hayes 1200B Modem .............. $450 
Floppy Disk Control ler w/Par. or Seria l 

Port ............. . ....... .. ... .. $235 
S/S DID Diskettes . . . . .. ... . .. ..... . $20 
Plan1 ronlcs Color + Board ... . • .... . .. Call 
MPI 320K DIS DID Drives ..... .. ..... Calf 
Tosh iba 1/2 height drives ............ Call 
64 K Ram Board Expandable 256K . S150 
Sted1walt Surge Protec1ors .. . .... ... $65 
10 Me!'.! Oatamac Drives .... .. . ... $1750 

l!!tl!I MONEY BACK GUARANTEE !tllll! 
For the IBM PC- Fitly Sb< Utility Programs 
in c l ud i ng : labe l Program - C h ec k 
Reconciliation-Numeric Convers1on- 18M 
& EPSON Pri nter Set-Calcul ator 
Program-Interest Computa11on- Function 
Key Set- Menu Generat ion- Plus 47 others 
al l !or 519.95 post paid - (req1.mes 360K 
drives -160K drive version with 40 , 
programs only $14.95 post paid). 
PCOOS 
MS C Compiler ....... ........... . $365 
MS Pascal Compiler ..•........... $285 
Prokey ................•.. .... ...... $65 
Norton Uti lities . . ... . . .•.... •. ...... $65 
PC ll Copy Program ...... . ... . ... . .. $34 
Datam ost Wr ite-ON .......... . ...... $94 
Real Estate Investment Prog . .. ...... $94 
Microsoll Flight. Simulator ........... $38 
HowafCl Real Estale Analyze r II ..• . $185 
CP/M 86 for IBM PC .. ''. ' . . '.' .. ' . • $49 
CBasic 86 .. ...................... $145 
CIS Cobol 86 ..................... $595 
Palcal MT•86 W/Spp ....... •. ..... $450 
TERMS Poces 1ociude 3' cash d~SCO\J nt Amj S"ti 1or 

c llarge o<defs $.hJpping oo mos1 11.ems Sb 00 
AZo,-der s .. 51hi sales taA l>t1cess:ub1ec1 lOCllaogs 

WAREHOUSE SOFTWARE 
4935 West Glendale Ave., Suite 12 

Glendale, AZ 85301 
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transported versions lack the univer­
sality that originally made CP/M so 
popular. AJso, CPIM i a single-user, 
s ingle-tasking system with relatively 
few built-in system utilities . In fact, 
many of the programs sold for use 
with CP/M-80 are uhlities that, when 
added together, give that system 
many of the features of Unix. The 
only problem is that by the time 
you've purchased aU thes programs, 
you're short of both money and user 
memory . WhiJe CP/M-Plus will pro­
vide more performance for 8-bit ma­
chines, even the newer Concurrent 
CP/M for 16-bit processors is only a 
single-user system . 

For these reasons, I don't expect 
CPIM to provide a serious chall enge 
to Unix in those markets appropriate 
for Unix unless its capabilities are en­
hanced significantly. ven then, 
CP/M as a Unix-like system may find 
only the same limi ted acceptance as 
other Unix-like systems do today. 

What of MS-DOS, Microsoft's 
operating system for the IBM PC that 
has become a de facto standard on 
8086-based computers? Microsoft's 
plans for MS-DOS include gradual 
upgrades so that single-user MS­
DOS wil l be virtually indistingu ish­
able from sing! -user Xenix. A case 
in point is the current ver ion of MS­
DOS known as 2.0. This system has 
a hierarchica l file structure, IIO re­
direction, and supports shell-like 
command files. Because Microsoft 
owns both Xenix and MS-DOS, it's a 
smart move on the company's part to 
coordinate an eventual m erger. 
Howeve1~ thjs merging muddies 

the comparison. Cl arly, if MS-DOS 
is to become like Xenix (and therefore 
like Unix), it will no longer be con­
sidered competition. MS-DOS is also 
limited to 8086 and 8088 processors, 
so let's look upon Xenjx as the multi­
user MS-DOS of the fut ure and call 
this a battle already won by Unix. 

The UCSD p-System is one of the 
few truly transportable operating sys­
tems on the market that doesn't 
resemble Unix. Sold by Softech 
Microsystems Inc . (16885 West Ber­
nardo Dr., San Diego, CA 92127), the 
p-System's most distinctive feature is 
that programs written for it have 
lose to full object code compatibili-

ty regardless of what system they 
were written for. Programs don't even 
have to be recompiled to run on a dif­
ferent type of computer, as long as 
the p-System is supported on both 
machines. Currently, the p-System 
runs on a wide range of processors, 
including the 8080/Z80, 8086/8088, 
6502, 6809, 68000, TMS9900, LSI-11, 
and PDP-11. However, the price you 
pay for this portability is speed . 

The p-System depends on a pecial 
type of machine-independent object 
code called p-code. While p-code is 
the same for all machines, it has to 
be translated into the object code for 
any particular machine so it can ac­
tually execute. The catch is that this 
translation is done while the program 
is running: it's interpreted, the way 
most BASTC language implementa­
tions work. Also, the p -System is 
mul titasking but not multiuser. The 
p-System doesn't seem to have made 
much of a dent in CPIM sales and 
shouldn't hold Unix back a whole lot, 
either. 

here's another operating system 
being talked abou t a great deal lately 
that's considered by many to be new, 
but it was actually developed quite a 
while ago. Like Unix, it's both multi­
user and multitasking, programmers 
who use it become in.flamed with 
religious zeal, and many small com­
puter makers are beginning to use it. 
It's called Pick. 

Pick Compu ter Works of Iivine, 
California, licenses the Pick ystem on 
a select group of minicomputers and 
a growing number of high-perfor­
mance microcomputers. Pick's chief 
strengths are that it was developed 
specifica ll y with commercial applica­
tions in mind (it's essentially built 
aroun d a database-management sys­
tem) and that it has a strong base of 
appli ations software already in 
place. Pick has already proven itself 
a worthy competitor of Unix because 
it's been implemented on a few com­
puters that don't have Unix also. 

The Pick brigade is small but grow­
ing. A great deal depends, oddly 
enough, on th e Unix software 
houses: i1 the visible output of Unix­
based applications doesn't grow, 
word may spread that there's no soft­
ware available fo r Unix . This would 
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Training Programs 
Make Using Personal Computers Easy. 

Even lhe best application pr09rams 
and personal computers still take a 
considerable amount o f time 10 learn 
how to use. 
That is . until now• 

Cdex Training Programs are 
computer-assisted training programs 
that make learning s1 raigh1-lorwa rd 
and eHicient. In an hour. you can 
master the material on the Cdex 
disks and begin using the intended 
product. 

It's tough to learn about comput rs 
from a book. That's why all Cdex 
Tra ining Programs are on disk and 
are: 

Highly lnteracti~ e ... 
Creating a dialogue with you and 
se..,, ing as your p rsonal tu tor. 

Complete ly Sell - paced ... 
You set your own learning t1m 

Graphically Oriented ... 
Remember. a picture 1s worlh a 
thousand words 

Usable Now and Later . .. 
Clear and concise training and 
reference programs lor the first-t ime 
or experi need user. 

Cdex Training Programs run on the 
IBM· PC and X Computers, 
COMPAQ· Portable Computer. 
Apple" lie. II Plus and 11 1 
Computers. DEC Rainbow• 100 
Compli ler and Texas Instruments 
Pro fessional Compuler See how 
effective a Cdex Training Program 
can be. ask your computer dealer for 
a demonstra tion. 

Cdex '• Training Programs 
are available lor: 

The V1siCalc• Program 

The WordSlar '" Program 

The SuperCalc • 1SuperCa1c- > 
Programs 

The EasyWriter 11 •· Program 

How lo use Your IBM · Personal 
Computer w11h CPfM -66• and 
Concurrent CPIM-86'" 

How to Use Your IBM• Personal 
Computer wrth PC DOS 

How lo lJse Your Apple• lie 
Personal CornpU1er 

How to Use Your Texas Instruments 
Pro1essional CornpUter with MS DOS 

Managing Your Busmess with the 
Lotus' " t · 2·3 Program 

Mana91ng Yotu Business with the 
MULTIPLAN'" Prngrnm 

Managing Your Business w11h the 
VisiCalc • or V1siC<llc • Ad anced 
Version Program 

Managing Your Business with the 
SuperCa1c·· or Supe1Calc-"" Program 

The dBase 'II· Program 

IBM· PC DOS 2.0 

OB Mas1er"-Ve1s1on 4 

The BPI· General Accounlmg Program 

IBM· Asynchronous Cornmun1ca1ions 

S1a1e ol the Art" General Ledger 

Peaclwee General Ledger 

Ma rng Business Oecrsions Us ing the 
Lo1us'" 1 ·2·3 Pmgram 

Making Business Decisions Using the 
MULTIPLAN'" Program 

Ma~mg Business Decmons Using lhe 
V1s1Calc • or VostCa lc • Advanced 
Version Prograrn 

Making Busiooss Decisions Usrng Ille 
Super CA le'' or SuperCalc· •• Program 

Cdex'M Training Programs 
We make it easy. 

Cdex Corporation 
5050 El Camino Real 
Los Altos. CA 94022 
4 1 5 964 7600 
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cause a certain amount of disen­
chantment among potential Unix 
end users and be a boon for Pick. 
However, this is all just window 
dressing because already many more 
applications programs are available 
for Unix than for Pick. The Perchwell 
Corporation predicts that Pick will be 
the-system of choice among OEMs 
who choose not to use Unix for pro­
prietary reasons and that Pick will be 
successful in this second-fiddle role 
in much the same way that Oasis or 
Turbodos relates to CP/M. 

Competition from Look-Alikes 
If Unix functionality and com­

patibility are the only way to go, then 
it seems reasonable that the biggest 
competition for standard (i.e., AJ&:T) 
Unix will not be from other operating 
systems but from the look-alil<es and 
derivatives. Here, we're talking about 
real money competition rather than 
"which operating system is better'' 
because all these implementors tacit­
ly agree that Unix is better. 

The biggest question mark is 
Microsoft and its Xenix. Apart from 
the success Xenix has had with hard­
ware manufacturers such as Altos 
and Radio Shack, the tie-in to IBM 
with MS-DOS means that Microsoft 
is in a good position to bid on any 
possible IBM PC contract. It's hard to 
predict whether IBM will support a 
Unix-like system on the current PC or 
wait for its upcoming 80286-based 
model. AJ&:T itself could have the ad­
vantage in the latter case (because it 
will have the rights to the "official" 
80286-based Unix), so IBM could well 
prefer to deal with A'I&T directly. 

IBM has proved unpredictable 
before, however, and might rather go 
with Microsoft because it is smaller. 
The smallest company of all here 
would be Venturcom, which has the 
advantage that its Venix system is 
well thought of by IBM. In the 
absence of any decision by IBM, the 
situation would be thrown open to all 
the current PC-compatible systems. 
Of these, Unetix and Venix would 
most likely end up ahead: the fust for 
its price and the second for its em­
bedded applications and heritage. 

Look-alikes in general have some of 
the same advantages as systems such 
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as CP/M and Pick . Some manufac­
turers will go for these system s 
specificaUy to have something they 
can control a bit better (some will do 
it just for the price d ifferential). 
Uniplus + will continue to be popular 
a long as the 68000 i king; it' an 
easy way to get in to the market. 

The most important factor will be 
compatibility; look-alikes will survive 
only as long as application s software 
is available for them. 1f the dif­
ferences between a look-alike and the 
original mean that software has to be 

transported to the look-alike, it won't 
be worth the trouble to use the look­
alike in the long run. An effort is be­
ing made among these vendor to 
determine a standard system inter­
face. This should go a long way 
toward keeping them aJJ in business. 

An interesting factor is that A1&T's 
size will actually promote competi­
tion. Because it's so big, it can't 
possibly do everything, and if it 
could, it certainly couldn't do every­
thing right for everybody. And now 
that peopl ar realizing how popular 

The Data Defenders 

he Ring King™ Data 
Defenders. A rugged defense 
against grit, sharp objects, 
bending and all orher enemies 
of magnetic media. 

New ltay. The Ring King 
070 Tray has an attached. 
hinged lid that locks. Bui lt-in 
handles for easy moving. Inside 
are seven rigid dividers and 
room For 70 mini diskettes. 

Fllp Fiie. Closed, it's a vinyl 
binder that protects 20 mini 
disketces. Open. the cover flips 
up and out of the way to pre-

sent diskettes for fingertip 
selection. 

These Data Defenders can 
organize and protect your data. 
Visit your Ring King dealer or 
write for our Diskette and Data 
Filing Systems Catalog. Ring 
King Visibles. Inc., 2210 Second 
Ave., Muscacine. Iowa 52761 
1800) 533-9647. 
in Iowa 1319) 263-8144. 

LEADERS IN 
COMPUTER SUPPORT 

DODOO:: .. 
" Apple lest - San Franclsco·booth 1151 ." 

156 October 1983 fil BYTE Publications Inc. C Ire le 402 on I nqulry card. 

Unix is becoming, they're beginning 
to leave the universities, the Bell 
Operating Companies, and Bell Labs. 
They aU have their own ideas on how 
to improve Unix and write applica­
tions for it, and you11 be seeing many 
new companies spring up from this 
"underground" base of talent. 

Conclusions 
We've seen that it's technically 

p ssible for just about any machine 
with a 16-bit processor (or larger) and 
a reasonable amount of disk and 
memory capacity to support Unix. 
And in spite of the other operating 
ystems around, computer firms ap­

pear to be hedging their bets: they 
may support other systems, but a 
Unix implementation always hap­
pens to be available. It seems neces­
sary, at least in the market for today 
and for the foreseeable future, for 
many computers to run Uni . 

But do we really need Unix on 
every machine? Industry analy ts 
have called for a unjversaJ user inter­
face that would let people move to a 
new job withou t having to relearn all 
their computer skills. This would go 
a long way toward the dream of com­
puter literacy for the masses. The 
rapid proliferation of Unix seems to 
in dicate that it might be a candidate 
for such an honor. • 

A free, detailed set of charts lisli11g compa11ies 
mentioned in tl1is urlicle, t/1eir uddrc ses, arid 
tlieir prod11cti, c011 be obtained lly ending a 
stamped, self-addressed envelope to Unix Charis, 
do /nfopro Systems, POB 33, East Hanover, NJ 
07936. 

References 

1. Fiedler, David and Susan. Unique: Your In­
dependent UNIX and C Advisor. Volume 2. 
East Hanover, NJ: lnlopro Sysiems, 1982, 
1983. 

2. Freiboth, B. Unix SyStem Ill Guide. El Cerrito. 
CA: Pacific Micro Tech , 1983. 

3. McGilton, H. and R. Morgan. lmroducing the 
Unix System. New York: McGraw-Hiii, 1983. 

David Fiedler (/11fopro Systems, POB 33, East 
Hanover, NJ 07936) is tire editor of the 111011//1/y 
newsletter Unjque: Your Independent UN IX 
and C Advisor and tile magazine UND< Review. 
He is also an analyst for Tile Pcrchwe// Corpora­
tion, a consulting fin11 assisting 111a11ageme11/ of 
companies using Unix. 



NOW, PLATO COURSEWARE 
MAKES ALGEBRA FRIENDLY. 

Algebra can be a fascinating 
learning experience with the 
help of PLATO® educational 
courseware. 

PLATO helps bring out the 
best in your child . . . and . 
the best in your Apple II 
Plus or Apple Ile. 
A new series of PLATO 
lessons can help your kids feel 
comfortable and confident 
about A1gebra. Practice 
problems change at random 
to challenge them; examples 
of solutions guide them; per­
formance reports encourage 
them. If a mistake is made, 
PLATO shows kids the correct 
answer or how to correct it. 
So before they know it, they're 

into Roots, Polynomials, 
Factoring, Equations and 
much more. 

These Elementary Algebra 
lessons join the growing PLATO 
library of quality educational 

courseware for microcomputers. 
Other lessons include Math, 
Foreign Languages, Physics­
Elementary Mechanics, 
Computer Concepts, Computer 
Literacy and Keyboarding. 

See the PLATO line at selected 
retatl outlets. All PLATO mkro 
courseware is available for the 
Apple II Plus and Apple Ile. 
Some lessons are also available 
for the TI99/ 4A and Atari 800. 
For a free PLATO catalog: 
Call toll-free: 800-233-3784. 
(In Calif., call 800-233-3785.) 
Or write Control Data Publish­
ing Co., P. O. Box 261127, 
San Diego, CA, 92126. 

\'Cl:iminty alll\ilable free from Control Data Publishing Co., 
4455 E•stgat<: Mall San Diego, CA 921 21. 
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If you're considering linking 
up more than one computer. 
there's only one computer worth 
considering. 

The British Broadcasting 
Corporation Microcomputer Sys­
tem by Acorn. 

One of the BBC Micro 's 
many built-in features is an 
economical and powerful com­
munications network. 

We call this the Econet local 
area network. 

Econet lets you combine up 
to 254 BBC's into a single com­
munications system. Virtually no 
other system lets you hook up this 

many computers this easily. 
What's more, you can link 

two micros w ithout any special 
hardware. And all computers on 
the Econet network can share disc 
drives and pnnters. 

But what really makes Econet 
such a great network of comput­
ers is the computer it networks. 
The BBC Micro. The most versa­
tile computer anywhere for its size 
and price. Its enormous built-in 
expansion potential means it can 
handle anything from basic tasks to 
advanced Econet networking. 
It also means changing technology 
won't change it into an obsolete 

system overnight. 
All of which make Acorn the 

perfect communications system 
for schools or business. 

If you'd like to learn more 
about how Acorn can build you 
the perfect communications net­
work, write Acorn Computers 
Corporation, 400 Unicorn Park 
Drive, Woburn, Massachusetts, 
01801. or call toll-free 1-800-
225-8001 (in Massachusetts call 
617-935-1190). We'd be happy to 
communicate with you. 

ACORN COMPUTER. 
CJ t98l A<;ot'f\Comp.rtC'f'\ COl'w.at.oon 
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Unix and the Standardization 
of Small Computer Systems 

Developed at Bell Labs around 1970, Unix is heavily infiuencing 
the assimilation of systems and applications software 

Small computer systems were first 
standardized at the hardware level, 
with standard microprocessors, 
buses, peripheral chips, and 
peripherals providing increasingly 
low-cost systems. Major hardware 
vendors are now working with soft­
ware houses to standardize operating 

Time of 
System's 
Popular Use 1979 

Type al Computer Vector G1aph1c 
System B 

Storage Capacity 56K 
(bytes) 

Microprocessor Used 280 

Operating Sys1em CP/M 

Number of Users 

Storage Media two SOOK-byte 
floppy disks 

by Jean L. Yates 

systems and application so thal 
microcomputers and mainframes can 
communicate on program, file, and 
message level . Within the next three 
years, the most commonly used type 
of personal computer will achieve 
multiprocessing capability, and the 
number of networks and multiuser 

1981 1983 1985 

Onyx Altos 586 a future 
system 

256K 512K 2 megabytes 

zaooo 8086 68010, 2BG. 
386, or 
32032 

Unix Xem~ a virtua1 type 

1to6 1 10 6 1 to 25 

tape and 1 megabyte a 2·megabyte 
5 to 10 mega· or floppy.disk backup for 
byte$ on h~d backup for a 50·200-mega-

disk 10-megabyte byte hard 
hard disk disk 

Price $5500 $15,000 to $8000 $6000 
$30,000 

Table 1: As greal strides are made in improving ltnrdWflre c11pabilities, prices of s111ail­
b11si11ess computers will retum to 1979 levels. 
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sy terns will grow dramatically. The 
Unix operating system and the C 
language will be major factors in the 
standardization of file handling and 
compatibility across small systems 
and mainframes. 

Table 1 portrays the rapid decline 
in price and accompanying increas 
in hardware capabilities of typical 
small-business microcomputers over 
the past four years. In 1979 the Vec­
tor Graphic System B was one of the 
most popular small-business sys­
tems. With 56K bytes of memory, a 
ZBO microprocessor rwming CP/M, 
single-user capability, and SOOK-byte 
floppy disks (very high density for its 
time), the system sold for $5500. 

By 1981 a new generation of com­
puters with increased hardware 
capability and a corresponding 
higher price became popular. OnyX.s 
8002, for example, which c uld han ­
dle up to six users, offered 256K 
bytes of RAM (random-access read/ 
write memory) with a ZBOOO 16-bit 
microprocessor and the Unix operat­
ing system. A tape backed up its 5-
to 10-megabyte hard disk, and the 
system sold for $15,000 to $30,000, 
depending upon the configuration. 

Today, products such as the Radio 



Shack TRS-80 Model 16 and the 
Altos 586 have radically reduced the 
price of Onyx-type systems. The 
Altos 586, which provides 512K bytes 
of RAM, an 8086 microprocessor, 
Microsoft's Xenix version of the Unix 
operating system, one- to six-user 
capability, and 1 megabyte of floppy­
disk backup to a 10-megabyte hard 
disk, sells for about $8000, depend­
ing upon the configuration. Table 1 
points out that with $6000, users 
could purchase much more comput­
ing power in 1983 than in 1979. In 
addition to the Altos 586, the TRS-80 
Model 16, Fortune's 32:16, IBM PC­
XT, and Vic tor 9000 aie examples of 
systems offering high levels of hard­
ware performance for a comparative­
ly low price . 

By 1985 a small-business micro­
computer selling for $6000 will pro­
vide 2 megabytes of memory, use a 
32-bit microprocessor such as the 
68010 or the 386, and offer a virtual 
operating system. (Today, such sys­
tems, which let you run other sys­
tems over them- as you would ap­
plications programs-are available 
only on 32-bit superminicomputers 
and mainframes.) This hypothetical 
1985 system should Jet up to 25 users 
utilize a 2-megabyte floppy-disk, 
tape, or optical-storage backup and 
50 to 200 megabytes of hard-disk 
storage. 

Increasingly, operating systems for 
small-business computers aTe being 
written in higher-level programming 
languages such as C. These systems 
offer networking and other commu­
nications capabilities, hierarchical file 
systems, and disk sharing. Unix is 
often th e vehicle used to take busi­
ness applications from minicom­
puters to microcomputers. Unix and 
the C language are increasingly evi­
dent in standard software for 16-bit 
micros. 

The Drive to Standards 
The standardiza tion of hardware 

has been clearly demonstrated, and 
standardization of the operating 
system is eviden t from the populari­
ty of CPIM, MS-DOS, and Unix. 
These th ree operating systems are 
keys to large libraries of applications 

software . Curr~ntly, the big push in 
standards is to connect microcom­
pu ters to minis and mainframes. 
Although the ha.Tdware and operat­
ing-system levels are themselves 
problems, the biggest problem is 
connecting packaged applications 
such as Vis icalc or word processors 
to mainframes and allowing files to 
be shared and manipulated from 
mini- or mainframe-based data 
storage to micro workstations. 

Licensed Unix sites 
wirl number 1 .4 million 

by 1987. 

Available for micros, minis, and 
mainframes, Unix becomes a viable 
standard for file and program com­
patibility. 

Standardization Areas 
To connect micros to mai nframes, 

standaidization must occur at severaJ 
levels. Although it might initially ap­
pear that standardization should oc­
cur at the hardware- onnection level. 
most of the standard ization needed 
for oftware transfer to mainframes 
and across different types of mkros 
occurs at the operating-system level. 

SOFTWARE 

ICf '~~~~'.l~~~:'""' 
LANGUAGES 

SYNTAX 
GROSS 
SUBSETS 
SEMANTICS 
FUNCTIONAL CALL NAMES 
AND ARGUMENTS 

APPLI CAT IONS 
-DE FACTO DRIVER 

SY MARKET AND 
PRODUCT 
CHARACTERISTICS 

-FILE TRANSFER 

COMMUN ICAT IONS 
-x .25 
-ETHERNET 
-CHRISTENSEN'S MODEM 

PROTOCOL 
-VIDEOTEX STANDARD 

And in many cases, Unix is the stan­
dard by which new operating-system 
developments are being compared. 

At the operating-system level, the 
file forma t, or the way in which files 
are held on a floppy disk, is undergo­
ing considerable standardization . 
The type and order of bits at the 
beginning and end of files and the 
way in which data is held in the file 
maintain, in many operating sys­
tems, the same format that Unix has 
historically used . Unix holds almost 
all data and text files in standard 
ASCII (American National Standard 
Code for Information Interchange) 
code and does not encode or encrypt 
da ta unless it proves absolutely 
necessary. Great flexibility in moving 
or manipulating files is thus main­
tained. You can observe most Unix 
files with a text editor and see what 
they con tain, unlike binary or hexa­
decimal files, which produce only 
dashes and blips on the screen. 

Command names, directory struc­
tures (specifically the hierarchical 
directory of Unix), I/O (input/out­
put), and record locking are other 
areas of standardization on which 
Unix is having a great impact. Lan­
guage (gross and subsets) syntax and 
function call names and arguments 
are other areas where the C language 

HARDWARE 

CPU BUS STRUCTURE 

DISK FORMAT 
HARD AND FLOPPY 

GRAPHICS 

..J ..J_j_J_J _J _J _J.J_l..l...\...l 

..J...J..J ....J ....J.J ..l..J..l ...l...l....l......\ 
..J..J...J...J...J....J ..J..J..J...l ...l...l~ 

KE'.YBOARD3 

Figure 1: A look at the various nrcns that are experiend11g st1111d11rdizatio11. 
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and the system caJ1s of Unix are 
evolving. 

At the applications-software level, 
drivers for terminals and disks are 
standardizing as vendors realize the 
importance of offering a standard in­
terface for easy transfer to their com­
puters . File transfer from micros to 
mainframes is also becoming stan­
dardized. A format growing in 
popularity is Visicorp's DIF, which 
has been adopted by most spread­
sheet-application vendors as the 
standard way to hold and manipu­
late spreadsheet data. For more in­
formation ori this data-interchange 
format, see ''DIF: A Format for Data 
Exchange between Applications Pro­
grams" by Candace E. Kalish and 
Malinda F. Mayer (November 1981 
BYTE, page 174). Some of these stan­
dards are shown in figure 1. 

Unix for Microcomputers-A History 

Standard Operating Systems 
The three major famil ies of stan­

dard operating systems are MS­
DOS, CPIM, and Unix. Figure 2 
shows that MS-DOS is expected to 
be the market leader for the next 
three years. CP/M-80 and CP/M-86 
together match the market size of 
MS-DOS, and the recent Visicorp/ 
Digital Research alliance could push 
CPIM-86 up near the MS-DOS level. 
(Visicorp and Digital Research have 

Developed by Bell Laboratories around 
1970 for use on minicomputers, the Unix 
operating system has evolved into a multi­
user system for 16-bit business microcom­
puters. In contrast to the Apple Tl, which 
uses a 6502 8-bit microprocessor, or the 
TRS-80 Model 1, which incorporates a 
Z80, a 16-bit microcomputer inch~des such 
microprocessors as the 8086 or the 68000. 
As a multiuser system, it lets many users 
interact simultaneously with file computer 
from different tenninals. 

Unix is actually an operating-system 
chameleon; its many fonns and flavors are 
the result of adapting research and devel­
opment software to commercial uses. To­
day, the opemting system is distributed by 
more !Iran 100 computer and software ven-

agreed to place Visi On, Visicorp's 
user interface, over Digital Re­
search's operating systems and to 
provide language and tool support 
for each other's products.) 

The number of licensed Unix in­
s tallations by the end of 1986 will be 
only 1.4 mill ion, although pending 
announcemen ts by small-system 
manufacturers, specifically Commo­
dore, could boost that figure by 
another million units. Although the 
number of Unix licenses is less than 

CUMULATIVE SIZE OF INSTALLED BASE 

•ooES NOT INCLUDE CP/ M- 16 IN SILICON 
4.5M 

"' z 
2 3 
...; 
..J 

i 
~ 

"' 2 .JM 
~ 2.0M z 
:::i 

l.4 M 

Figure 2: Projected sales of major nonproprietanJ operating systems through 1986. 

162 October 1983 ® 8Y1l: Publications Inc. 

dors. Some versions are specifically for use 
on microcomputers, and some fonns of 
Unix have been reworked to meet the needs 
of such users as engineers, typesetters, and 
government agencies. 

The majority of Unix users are micro­
computer owners whose specific needs dif­
fer from those of tire traditional computer 
user. Many find themselves confronting 
a multiuser operating system for the first 
time and are thus unfamiliar with the 
speci11/ software-maintenance requirements 
such systems involve. Because Unix was 
not developed for the uninstructed user, 
a beginner cannot take advantage of much 
of its computing power. 

Two companies in particular are promot­
ing the adaptation of Unix for microcom-

that of MS-DOS or CP/M, those 
operating systems' sales figures (in 
dollars) are nearly equal . An average 
Unix-based system is a h igher­
performance micro or mini that can 
accommodate multiple users and 
costs more than a system running 
MS-DOS or CP/M. 

Table 2 shows the number of new 
Unix licenses and the dollars that will 
be spent on licensed mainframes, 
minicomputers, and microcomputers 
from 1981 through 1986. The micro-

CUMULATIVE NUMBER OF UNIX LICENSES 
THROUGH DECEMBER 1986 

MICROCOMPUTER 
1,300,0DO 
98".4 

MAINFRAME 
1087 
0 .1 °.4 

MI NICOMPUTER 
26,000 
l.9 ·..-

Figure 3: Al the end of 1986, mainframe and 
minicomputer licenses for U11ix will represent 
only 2 percent of the total 1111mber issued. 



puters: Microsoft Corporation of Bellevue, 
Washington, with its Xenix operating 
system for use on 8086-, 28000-, and 
68000-based microcomputers, and Unisoft 
Systems of Berkeley, California, which 
makes a system for 68000-based microcom­
puters. Other vendors have brought Unix 
to such computers as the Onyx and 
Plexus. 

From its origins as a software program 
for text editing and fomiatting, Unix has 
evolved over a decade to the point that it 
is now a massive set of programming tools 
for sofruxire deuelopment, text preparation, 
and communications in addition to its 
ability to perfom1 operating-system ftmc­
tions. The developers of Unix pioneered the 
concept of software portability-the 

computer market represents the bulk 
of Unix units and dollars, although 
the minicomputer sector is by no 
means insignificant . Figure 3 
diagrams the predicted preponder­
ance of Unix licenses for microcom­
puters through December 1986; 
those licenses will account for 98 per­
cent of the total issued . 

The Shift to Commercial Use 
From 1980 to 1986, Unix end users 

will change dramatically. As figure 4 

capability of operating on various types of 
co111pi~ters. This concept was introduced 
by the Bell System because it didn ' f want 
to have to write new software when it 
decided to rise a new type of compi~ter. 
Portability has proven to be a major sell­
ing point for Unix. 

The C Language 
Unix is written in the C lang1111ge (see 

the August 1983 BYTE), which was also 
developed at Bell Laboratories. Machine­
i11depende11t C was designed for large soft­
ware programs that can be used 011 various 
types of systems; Unix derives its portabil­
ity from C. Many microcomputer com­
pariies develop applications software in C, 
often using Unix tools, which are 

indicates, Unix users in 1979 were 
almost entirely from research facili­
ties and universities, the Bell System, 
or the government/military. At that 
time, commercial u ers made up 
only 3 percent of the total. By the 
fourth quarter of 1983, however, 93 
percent of an estimated 100,000 total 
Unix sites will be commercial. 

As the Unix market changes to 
meet commercial needs, it will also 
serve a vertical market, one that pro­
vides specialized software to such 

Annual Distribution of New Unix Licenses 

1981 1982 1983 1984 1985 1986 Total 

On mainframes 
$Million 3.7 7.6 42.2 88.3 11 1.9 119.1 372.8 
Units 9 20 115 248 325 370 1087 

On minicomputers 
$Million 220.5 357.0 542.0 838.0 1015.0 1053.0 4025.5 
Units 1310 2200 3375 5050 6710 7690 26,335 

On microcompu1e<s 
$Million 31.4 447.3 1588.8 3437.7 4996.1 5256.5 15,757.8 
Units 1320 23,710 110,600 269.800 414 ,800 495,500 1,315,730 

Grand total 
$Million 255.6 8119 2173.0 4364.0 61230 6428.6 20, 156. 1 
Units 2639 25,930 114,090 275,098 421 ,835 530.560 1,343, 152 

Table 2: Dema11d for Unix licenses for microcomputers will skyrocket over tlte next three 
years. 

specifically designed for efficient C 
programming. 

Bell Labs has continued lo enhance Unix 
software and releases periodic updates. 
With its release of System V earlier this 
year, Bell demonstmted support of versions 
for microcomputers in addition to ifs line 
of minicomp1~fer-oriented products. Bell 
may decide to offer additional microcom­
puter and business software in !he f11h1re. 
Today, more than 200 independe11l soft­
ware vendors offer Unix applications pack­
ages for spreadsheet, accounting, inven­
tory-control, and other b11siness uses. 

diverse fields as banking and 
medicine, which implement Unix 
ye t cannot share applications pack­
ages. 

The Vertical Unix Market 
Yates Ventures surveyed more 

than 600 companies, mostly m1m­
computer systems houses that sell 
vertical-market software packages as 
turnkey systems with 16- or 32-bit 
minicomputers. Of the companies 
surveyed, more than 400 have prod­
ucts that could run under Unix; 250 
expressed an interest in or said they 
planned to offer their software on a 
Unix system. 

The vertical market's potential for 
Unix varies from area to area . One of 
the largest areas is the banking in­
dustry, which is particularly in ter­
ested in lower-cost fault-tolerant or 
nonstop systems. Fault-tolerant sys­
tems provide built-in mechanisms 
that work to prevent breakdowns. 
Tandem originaUy had the market 
for nonstop systems to itself. Such 
companies as Auragen, Bunker­
Ramo, Parallel, and Tolerant Trans­
action Systems, however, are now 
competing with Tandem and offer­
ing much less expensive computers. 
These manufacturers are providing a 
viable alternative for those sectors 
purchasing nonstop systems. Many 
of these groups simply cannot afford 
the bigger Tandem systems. 
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Smartcom II!M We spent a lot of time 
developing our software. so you can 
spend less time using it. Smartcom II 
prompts you in the simple steps required 
to create. send. receive. display. list. 
name and re-name files. It even receives 
data completely unattended- especially 
helpful when you're sending work from 
home to office. or vice versa. 

11/i And if you need it there's always 
Wouldn't it be great if. somehow. you /////!!IJ over ordinary phone lines. all ··help:· One of several special functions 
could connect your computer to your across America . assigned to IBM function keys. this 
accountant's. down the street? To the But any modem will send and feature explains prom.pts ._ messages. 
IBM 0 PC at the branch office. upstate? receive data. etc. to make commumcatmg extra easy. 
Or to your favorite chess challenger. Smartmodems also dial. answer With Smartcom II . it is. The program 
across country? and disconnect ca lls. Automatically. remembers communication parameters 

- Without going through the telephone for 26 different remote systems. Just 
receiver. making them far superior punch a key. you're all set. 

With a telecomputing system by 
Hayes, you can. 

Quickly. Easily. And fo r the price of 
a phone call. 

Hayes Smartmodem. Think of it as 
your computer's telephone . Hayes 
Smartmodem 300. and the faster 
Smartmodem 1200. work with any 
computer with an RS-232 1/0 port. 
They allow you to communicate. 
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to acoustic coupler modems. You can treat dial-up and lo.s-on 
Choose your speed; choose your sequences the same way. ln fact. Smart-

price. The lower-priced Smartmodem com II comes with codes already set up 
300 is ideal for local data swaps for four popular informa tion services. 

and communicates at 300 bps. COMPUSERVE~DlALOG'S KNOWLEDGE 
For longer distance and larger INDEX~-" DOW JONES NEWS/RETRIEVALc 
volumes. Smartmodem 1200 SERVICE. and THE SOURCE~M AMERICJ\S 

communicates at 1200 bps or up INFORMATION UTILITY.sM Procedures 
to 3 00 bps . with a built-in selector forobtaining an account with each of the 

that automatically detects trans- services are included in the Smartcom II 
mission speeds. manual. But that's not all. 

Both work with rotary dials. Special offers for Smartcom II 
Touch-Tone* and key-set m ownersl Dow ]ones 
systems; connect to most Haues News/Retrieval 
timesharing. systems: and 11 · Service has a sp_ecial 
feature an audio speaker. introductory offer for 

Either Smartmodem is a perfect Smartcom II owners. By calling a toll-
match for many different computers. free number. they receive a free 
And if you have an IBM PC. Hayes password and one free hour of service 
also provides the perfect communi · anytime after 6:01 p.m .. local time. 
cations software. You 'll also be entitled to a valuable 



subscription offer for THE SOURCE. 
Smartcom II owners who subscribe to 
THE SOURCE will receive one free 
hour of daytime service. 

Like all our products. Smartcom II 
and both Hayes Smartmodems are 
backed by excellent 

documentation and full support from 
us to your dealer. 

So see him today. Break out of 
isolation. Get a telephone for your 
desktop computer. 

Hayes Microcomputer Products. Inc .. 
5923 Peachtree Industrial Blvd .. 
Norcross. GA 30092. 4041449-8791. 
Smarmm1 II is• rrademark of Hayes Microcompu•et 
Product$. Inc. 
' TM American Tulo~ho~ and Tel~g,-aph 
••!_BM ts a ngi.S.tt'.reCI traidem<nk.o~ lnEtmiuiona! Busint"SS 

M•chines. Corp. 
i; 19g3 Ha)'C$ Microcomputer Produets. Inc. 
Sold only 1n the U.S.A. 
COMPUSERVE INFORMATION SERVICE ts a r~med 
rradema rko(CompuServe. Jncorpora1ed. an H ~ R Block 

~OWLt-DGE INDEX Is a service m.Mk of DIALOG 
Information Scrvic~. Inc_ 
DOW JONES NEWSIRETRl EVAL LS a <egl•t<ted crademark of 
Dow ]ones & Company. Inc.. 
TiiE SOU RCE and AMERICA 'S INFORMATION UTILITY are 
senoco marks of Source Teleccmpuong. a subsldiari of 'l1!e 
Reader·• Di80S• Assooatlon. ln~ 

Circle 207 on inquiry card. 

END USERS OF UN IX 

1979/40 
[ 1500 SITES ) 

BE LL 
24 •,4 

1982/20 
( 8000 SITES I 

COMMERCIAL 
54 •,4 

COMMERCIAL 
1 •,4 

1983 /4 0 

GOVERNMEN T I 
MILITARY 4 •,4. 

(ESTIMATED 100.000 SITES) 

CO MMERC IAL 93'% 

GOVERNMENT I MILITA RY 0.4 % UNIVERSITY 2.5% 

Figure 4: T/1 ese pie clrn rts show a projected shift in the hjpe of user implementing Unix. 
By the end of this year, approximately 93 percent of licensed sites will be devoted to commer­
cial applications. 

The Market for Unix 
Applications Software 

Based on marketing in terviews it 
regularly conducts, Yates Ventures 
has projected what types of applica­
tions software will make up the totaJ 
Unix market of $282.6 million in 
1983. Accounting and business­
systems software, fo r example, will 
represent 30 percent of the Unix 
market. Word-processing packages 
will hold second place wi th a 25 per­
cent share. Th e produc ti vity­
management sector, which includes 
such packages as electronic spread­
sheets, will represent 15 percent. 
f igure 5 compares the applications­
software-market breakdown for 1983 
w ith projected figmes fo r 1986 . 

By 1986 vertical-market packages 
will dominate a $1.7 billion market, 
representing 37 percent of the total. 
Productivity-management packages 
will make up 26 percent of the overall 
market, with accounting and 
business-systems software running 
third at 15 percent. Figure 6 depicts 
the shift toward verticaJity-Unix 
applications-software vendors will 
see significant growth in that seg­
ment. Note, too, that in 1983 hard­
ware vendors and applications­
software developers will evenly 
share 80 percent of the sales of Unix 
applications packages. Systems in­
tegrators will represent a scant 4 per­
cent. By 1986, however, tha t seg­
ment will be selling microcomputers 
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Clrcle 123 on inquiry card. 

MicroSpoolei 
Saves Time 

MicroSpoolers mean an end LO 

waiting. The MicroSpooler stores 
data and feeds it to your printer as 
fast as it can handle it. You don't 
lose valuable computer time 
waiting for the printer to do its job. 

Easy to install. Easy to use. a y 
on the budget. These stand-alone 
Micro. poolers can be installed in­
line between virtually any printer_ 
and any computer. 

eatures: 
• 16K memory (user expandable 

to 32K or 64K) • Status readout 
• Interna l power supply • Vertical 
mount configuration • Indepen­
dently se lectable baud rates and 
handshak ing • Satisfaction 
guaranteed • Priced from $ 219.00 

Send or call !Oii free for literature 
011 our comp/ere Spooler lines. 

CON SO LINK 
CORPORATION 
Dept. 2-48 
1840 /ndusiriaf Circle 
Longmon1. CO 8050 I 
(303) 651-2014 
800-525-6 705 
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UNI X 16· BIT APPLICATIONS-SOFTWARE 
MARKET SHARE 
(PERCENT BY NEW SALES) 

1983 

WORD 
PROCESS~NG 

$282 .6 m 

1986 

VERTICA L 

PRODUCTIVITY 
f<IANAGEME!!T 

26 "Ao 

Figure 5: Applications soffware for Unix 
16-bit systems will bring i11 more I han $1.7 
billion in 1986. 

with Unix as the standard operating 
system, and its turnkey system for 
vertical markets will bring its market 
share to 55 percent. Also by that 
time, independent third-party ven­
dors of applications software will 
control 30 percent of the market 
while hardware vendors hold on to 
10 percent. 

Conclusion 
The standardization of small com­

puter systems, which began at the 
hardware level, has now reached 
operating systems and applications 
software aimed at the Unix market. 
Encouraged by the availability of 
Unix on microcomputers, minis, and 
mainframes, vendors will continue to 
adapt it across the spectrum of 
microcomputer and mainframe prod­
ucts. Moreover, the vertical market 

APPL ICAT IONS-SOFTWARE 
VENDORS FOR UNIX 

1983 

TH IRO-PAR n 
SOl'TWARE VEND ORS 

40% 

HllROWARE VENDORS 

40 •,4 

1986 

SYSTE M INTEGRATORS 

55 % 

OTHEft" 

16% 

• OT~ER INCLUDES INDEPENDENT CONSULTANTS . 
RETAIL DEALERS AND MAIL-ORDER HOUSES. 

Figure 6: Trmrkey systems for vertical 
markets will strengthen systems integrators' 
position among vendors of Unix applications 
software. 

for Unh will expand. In the future, 
Unix microcomputers can be ex­
pected to command a large share of 
the microcomputer market because 
they are priced higher than units that 
run MS-DOS and CP/M. In the year 
ahead, those Unix-based micros will 
be sold largely by systems integrators 
that will offer vertical-market turnkey 
systems previously offered only on 
minicomputers with proprietary 
operating systems. • 

Jean L. Yates is president of Yates Vent11res (4962 
El Camino Real, Los Altos, CA 94022), a fin11 that 
co11ducls marketing researc/1 011 Unix, publishes 
periodicals 1111d books, and produces training 
materials 011 tl1e opemli11g system 's use. Ar•ll1or of 
The User Guide to the UN IX System and 
Busi.ness Guide to the U lX System, she is also 
ti member of the National Computer Conference pro­
gram committee. 



Repeat it once more ... "No manual 
tax preparation in '84" 

Micro-Tax· can turn your personal 
compu er into a prolil center - you 'll 
increase your client volume and take 
the drudgery out ol tax preparation. 
And since the returns never leave 
your oHice. you have complete cl ient 
security. 

MICRO-TAX' IS COMPREHENSIVE. 
It offers three Federal tax packages 
and 23 fully integrated state pack­
ages, so you can select the programs 
that best meet your needs. Level II 
has a tax depreciation module, and it 
automatically computes underpay­
ment penalties. self-employment 
taxes, minimum taxes. and 
income averaging. For those who 
prepare Federal partner-
ship, corporate, and 
Subchapter S returns , 
Micro-Tax· has a Federal 
Level 11 1 package. Each 
tax season Micro-Tax· 
oilers you an update 
package. 

FU LL FEDERAL 
MICR O·TAX" 
PERS O~AL 
CO MPUTER 
SYSTEMS 

MICRO-TAX' IS VERSATILE. Leve11.1n~ 1y1aoa1 

Level II . Prole•slon•I 
lodl • IOUl l 

Instead, save yourself 
tim and mon y and 
atisfy your cl i nts 

with your p rsonal 
compu t r and ... 
MICRO-TAX* 

The program is compat­
ible with your IBM PC' or 
Xr . DEC Rainbow· . 

L•••l 111 . Po11oe11hlp ' 
Corpora te ·I +1 I 
Level IV. Overseas 

I I 

MICRO-TAX' IS FLEXIBLE. It 's up to 
you: you can input he client tax intor­
mation at the time of interview and 
produce the forms Immediately, or en­
ter data during t11e day and batch 
prinl relurns at night. Micro-Tax· prints 
your returns on IRS forms, IRS ap­
proved substitute lorms. or with trans­
parent overlays. 

MICRO-TAX" IS FRIENDLY. You can 
organize data entry in a sequence 
very similar to that of manual lax prep­
aration , or you can compute forms 
out or sequence. It's up to you. So go 
ahead, repeal it once more .. . 
"No manual tax preparation in '84 ." 
No need-once you've got Micro-Tax'. 

Call Micro-Tax · direct for 
complete details . or call 
your local dealer. 

Prove ii to yourself: 
order a demonstration 
package-a complete 
1982 Federal , Corporate / 
Partnership or State sys­
tem for only $58.00 each. 

·c PM -lr.demark ol D1g11al Researc~ . 
Inc .• OEC Rainbow-Lra~ema r k ol 

Radio Shack·, or any 
other personal computer 
with CP/M', PC DOS' or 
MS DOS'-Jrom Apple· to 
Zenith". 

•A ll lorms and scbedules sub j eel lo llnal IRS cha~ges lor 1983 lu year. 
· 25 lnleoratedslate returns available• Orders l aken for yearly updale packages 

D1g1ta1 EqUtpn1en t Corp . MICRO -TA -
trademark 01 MtcrocompUter Taxsystems , 
Inc.· MS DOS-trademark ol Mrcrosol l 
Corp • PC DOS . IBM PC. and IB M XT-
1rademarks ol IBM · Apple-trademark or 
Apple Compu ter s. Ze nith-lradema rk 01 
Heath Co f'!lpanv and Zen••h Radio Corp 
Radio Shack-1rademark ol Tandy Corp 

Circle 308 on Inquiry card . 

MICRO-TAX' MICROCOMPUTER TAXSYSTEMS, INC. 
6203 Variel Avenue , Suite A Woodland Hills , CA 91367 
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Introducing the
PT-88 jet printer.

€ 

\\l\ll“

‘ 



Anything else is 
just a lot of noise. 
In a market where noisy superlatives such as 
"incomparable': "second-to-none", and ·~he 
epitome of excellence" are casually applied 
to a wide variety of printers, Siemens has 
taken a more quiet and purposeful approach. 
The PT-88 ls our new jet matrix printer. Upon 
close Inspection, you'll see that it is equipped 
with all the features your business can benefit 
f ram-consistent print quality in a variety of 
type styles, high speed (150 cps), tractor or 
single-sheet plain paper feed, full graphics 
capability, universal interface with personal or 
desk computers, and modular design for 
simplified service, if it is ever required. 
But in addition to this, the PT-88 offers you 
something that many others simply can't ... 
a QUIET working environment. Listen very 
carefully. The super-silent PT-88 whispers 
while it works, at less than 50 dBA. Compare 
it to those that operate at more than twice 
that sound level and clang, screech, rattle 
and shriek. Then think of how nice it will be to 
accept phone calls or conduct meetings while 
the PT-88 is hard at work ... rlght next to your 
work place if you wfsh. 

In short, the PT-88 puts It all together­
reliability, flexibilfty, performance, and low­
cost operation-all in one compact, super­
silent unit. The result is a printer of exceptional 
long-term value. Now the questioh remains­
ls it incomparable? Second-to-none? The 
epitome of excellence? We'd want you to 
decide for yourself. One th ing's for sure. It 's 
remarkably quiet. And in an increasingly 
noisier business environment, we think that's 
something you can appreciate. 
For more information, contact: 
Siemens Communication Systems, Inc. 
Office Terminals Division 
186 Wood Avenue South 
lselin, NJ 08830 
(201) 321-3400 or 
240 East Palais Road, Anaheim, CA 92805 
(714) 991-9700. 

Quietly impressive printers ... 
from Siemens. 



A Tour Through 
the Unix File System 
How to find your way around in the multiuser 
Unix operating system and its associated files 

by James Joyce 

Unix, a large operating system designed for multiple 
users, gives rise to many system and user files that can 
be segregated into different file areas, each with its own 
directory. This is preferable to having hundreds of files 
lumped into one work area because a simple request for 
a directory listing would fill a terminal's screen several 
times over. The Unix operating system, therefore, has 
a hierarc:hical, or tree-like, file system (though the tree 
is upside down, with the root atthe top), allowing direc­
tories to contain subdirectories. S me users find them-
elves at a loss to understand the tangle this seems to 

present. Let's take a tour of the file system and pause 
at points of interest to see the sight . 

The first point of interest is where we get on the tour 
by logging into a Unix system. 111 use my company's sys­
tem in these examples: 

ITS UNIX Welcomes You. Please, 

:login: guest 
Password: 

Step right this way for the tour! 

% 

The login procedure is standard on multiuser y terns, 
with the system identifying itself and asking for user's 
name and password , then giving the message of the day 
once you successfully Jog on. The % is the Unix com­
mand interpreter's prompt character, letting you know 
it awaits your next command. Unix users will recognize 
the prompt as that of the C-sheJl developed by Bill Joy 
at the University of California at Berkeley. 1 will present 
examples in terms of the C-sheli because it and other 
Berkeley enhancements to Unix are in widespread u e 
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throughout the Unix comm unity and because all ex­
amples will be typescripts of an actual tour through the 
file system on my company's computer. Everything I type 
in and the system's responses have been captured by the 
script program developed by Mark Horton while he was 
also at Berkeley. 

To tell where we are in the file system, the pwd com­
mand will print the working directory; that is, the direc­
tory where we are currently working within the Unix 
file system. ln Unix, a directory is a file containing infor­
mation about other files that are said to be "inside" it . 

%pwd 
/usrfguest 
% 

The result of pwd is the full path name to the working 
directory, showing which directories you go through to 
get to th e present d irectory. The first slash ( I) indicates 
root, the top of the file system hierarchy. The root file con­
tains usr (pronounced "user'!.....the directory of users), and 
the second slash separates the name usr from guest, our 
account name. The gueSl directory is inside the usr direc­
tory and contains all the files of the guest account. Figure 
1 is a diagram of this relationship. Directory entries in­
clude pointers to files elsewhere on the disk, as the lines 
in the diagram suggest, rather than the actual files them­
selves. 

What's Inside /usr/guest ? 
The login directory /usr/guest contains everal files 

whose names you can see by typing the ls command to 
list file names: 



Figure 1: The relatio11 sliip of directories and files in the Unix i'licr­
arc/rical file system. (Photo by fames Joyce.) 

% rs 
tour 
typescript 
% 

The file tour contains the text of this article, and typescript 
is the copy of w hat appears on my screen during the 
tour presented here. 

The command Is -a produces a list of all files, even 
those that begin with a period or "d ot" ( . ), which usual­
ly indicates special system file names. 

% Is -a 

.cshrc 
tour 
typescript 
% 

We see three new files, the names of which are pro­
nounced "dot," "dot-dot: ' and "dot-c-s-h-r-c:' The first 
fiJename, "dot," is a nickname for the current directory. 
(Perhaps an easy way to remember this is to th ink of the 
dot as the Unix shell, or command interpreter, press­
ing its finge r against the inside of the screen to point to 
where it's currently working.) The listing of files gives 
tJ1e . and .. directories, too, which means directories also 
are files . The second file, "dot-dot;' is short for the parent 
directory, one level up from where you are. Every direc­
tory has at least two entries in it, one for "dot" and one 
for "dot-dot," files that are automatically created when­
ever a directory is made using mkdir, the make-di ectory 
command. 

The file .cshrc is used by the C-shell to tailor its actions 
to your desires . You can even customize the prompt to 
something else by typing 

set prompt="Yes, Jim?" 

so that instead of % you are prompted with 

Yes, Jim? 

There is much more that can be done with the .cshrc file, 
but we must press on with the tour. 

Permissions, Owners, Sizes of Files 
So far we are learning how to be tourists in the Unix 

file system. The pwd command tells us what directory we 
are in, and the Is command tells us what fil es are in that 
directory. Next we11 leam about permissions, ownership, 
the size of files, and date stamping. The command Is 
- la produces the long listing of nil files : 

% ls-la 
drwxr-xr-x 2 guest 
drwxr-xr-x 32 root 
-rwx---- 1 guest 
-rw-rw-rw- 1 guest 
- ----- - 1 guest 
% 

144 Jun 25 12:49 
544 Jun 21 00:26 .. 
98 Dec 18 1982 .cshrc 

1561 Jun 25 12:46 tour 
176 Jun 25 12:50 typescript 

The first character in each line is either a hyphen, in­
d icating the fil e is an ordinary fil e, or a d, indicating the 
file is a directory. Not surprisingly, "dot" {our working 
directory) and "dot-dot" (our parent directory) have a 
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d in the first position of the long listing of files. 
We can see (he file names in the right-most column 

of the Is command's output. Reading from the right, we 
can see a date stamp, expressed as month and day Oun 
25 for typescript), and time of last modification (12:50 on 
a 24-hour clock). The 176 indicates the number of bytes 
in the file, and guest is the file's owner. The 1 indicates 
the number of links to the file . Because each file is 
minimally linked once to its parent directory, the number 
of links is at least one. 1f the link count dr p to zero. 
the file is deleted . 

The line of hyphens for typescript tells u that all per­
missions for the file are "turned off:' However, the line 
of permissions for tour says read and write pennissions 
(r and w) are enabled for (from left to right) owner, 
group, and everyone else. This file is actually writable 
by anyone on the system- usually not a good idea, but 
a demonstration here of permissions. 

Permissions for .cshrc are turned off for the group and 
everyone else, but the owner can read, write, and ex~ 
ecute (r, w, and x) the file. Note that although "dot" i 
owned by guest, "dot-dot'' is not-it is owned by root, the 
parent of all Unix files. 

Changing Directories 
The cd command change directories, and if you sim­

ply want to go up one level the command is 

% cd .. 
% 

and, to verify that you have done so: 

%pwd 
/usr 
% 

lnstead of /usrrguest the response from pwd is fusr1 mean­
ing that you have successfully moved up one level in the 
file ystem . The next thing to do is to ee what files are 
at that level: 

% ls -I 
drwxr-xr-x 2 root 
drwxr-xr-x 2 check 
drwxr-xr-x 2 root 
drwxr-xr-x 3 root 
drwxr-xr-x 2 guest 
drwxr-xr-x 4 root 
drwxr-xr-x 9 jim 
drwxr-xr-x 13 roe 
drwxr-xr-x 20 root 
drwxr-xr-x 2 root 
drwxr-xr-x 7 rool 
drwxr-xr-x 14 root 
drwxr-xr-x 2 root 
o/o 

64 Jun 11 12:27 adm 
400 Jun 22 14:22 bin 
128 Jun 11 12:33 diet 
336Jun1112:38 games 
144 Jun 25 12:49 guest 
448 Jun 11 12;46 include 
528 Jun 24 17:26 Jim 
496 Jun 13 15:41 lib 
320Jun1113:16 man 

32 Jun 11 13:17 preserve 
112 Jun 1113:19 spool 
320 May 30 15:06 src 
112 Jun 11 13:20 sys 

Tn this and following long listings of directories, some 
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Unes have been. omitted to save space_ 
We ee guest in the list, the directory we just left. It 

comes alphabetically in the list, just after games, the 
directory where the Unix game are. The man directory 
contains the online Unix Programmer's Manual, and src 
and ~contain, respectively, the ource c de for the user 
utiHties and for the Unix system . 

A Visit to Root 
Th root diredory, /, is the parent of all directories, the 

primum mobile of the Unix system. And when we move 
up one level and look at the contents of toot we se 

% cd .. 
% pwd 
I 
% ls-I 
drwxr-xr-x 2 root 
drwxr"-xr-x 2 root 
drwxr-xr-x 2 root 
drwxr-u-x 2 root 
drwxr-xr-x 2 root 
drwxrwxrwx 2 root 
drwxrwxrwx 5 root 
-rwxr--r- 1 root 
drwxr-xr-x 32 root 
% 

2672 Apr 5 16;38 bin 
1024 Jun 8 15:21 dev 
480 Jun 11 23:01 etc 
448 Jun e 17:00 lib 

4128 Oct 5 1982 lost+found 
32 Oct 5 1982 mnl 

464 Jun 25 12:48 tmp 
65206 Jun 812:09 unix 

544 Jun 21 00:26 usr 

The directory bin (pronounced as it is spelled) contains 
the executable binary versions of the Unix utilities, such 
as Is and pwd . S arming down the list, the eye leaps to 
the file named unix. Unlike the other files, it is not a 
directory. It · an executable file, as the permissions in­
dicate, but it is executable only by root, the owner. The 
file unix js the kernel, or the control program, of the Unix 
system. Uni is a term that can apply e.ither to the kernel 
of the Unix ystem or to the lotaHty and functionality 
of programs that run on the Uni system. 

Let's tour some of the more interesting dire tories. 

To11ring /bin 
First we will change ur working directory into /bin 

and then find the number of file inside it. 

% cd /bln 
% ls I we - 1 

165 
o/o 

The second line in the example is a two-part command. 
First Is is run, and its output is sent (or piped) to the we 
(word count) program, which is in turn told to report 
only the number of lines it counts. There are 165 com­
mands in. /bin . To see them we type 

% ~s-1 
-rwx-x-x 1 bin 
-rwx-x-x 1 bin 
-rwx-x-x 1 bin 

34964 Oct 5 1982 
307 Oct 5 1982 

9216 Oct 5 1982 

adb 
calendar 
cat 
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Figure 2: A11 example of pipi11g the outp11 t of one progrnm lhro11gh 
anol/1er program. (Photo by fam es /oyce.) 

-rwx--x--x 1 bin 12060 Oct 5 1982 cb 
-rwx--x--x 1 bin 12892 Oct 5 1982 cc 
-rwx--x-x 1 bin 8288 Oct 5 1982 ch mod 
-rwx-x-x 1 bin 9528 Oct 5 1982 cp 
-rwx-x--x 1 bin 61212 Oct 5 1982 csh 
-rwx-x--x 1 bin 10836 Oct 5 1982 date 
- rwx-x-x 1 bin 2748 Oct 5 1982 echo 
-rwx-x-x 1 bin 40244 Oct 5 1982 eqn 
-rwx-x-x 1 bin 12508 Oct 5 1982 file 
- rwx-x--x 1 bin 14324 Oct 5 1982 find 
-rwxr-xr-x 1 bin 438 Oct 5 1982 lint 
- rwx--x-x 1 bin 20564 Oct 5 1982 login 
-rwx-x-x 1 bin 21148 Oct 5 1982 ls 
-rws--x--x 1 root 23972 Oct 5 1982 mail 
-rwx-x--x 1 bin 12112 Oct 5 1982 man 
-rws-x-x 1 root 8636 Oct 5 1982 mkdir 
-rwx-x--x 1 root 10236 Oct 5 1982 mv 
-rwx-x--x 1 bin 57844 Oct 5 1982 nroff 
-rws-x-x 1 root 16808 Oct 5 1982 passv.rd 
-rwx-x--x 1 bin 8436 Oct 5 1982 pwd 
-rwx-x--x 1 bin 10140 Oct 5 1982 rm 
-rwx-x--x 1 bin 12564 Oct 5 1982 script 
-rwx--x--x 1 bin 24900 Oct 5 1982 sh 
-rwxr-xr-x 1 bin 546 Oct 5 1982 spell 
-rwx--x--x 1 bin 42964 Oct 5 1982 tbl 
-rwx-x-x 1 bin 62496 Oct 5 1982 troll 
-rwx-x-r 4 bin 120456 Oct 5 1982 vi 
-rwx-x-x 1 bin 8536 Oct 5 1982 WC 

% 

Some of the files, such as vi, the visual screen editor, 
seem astonishingly large, and others, such as spell, the 
program that checks spelling, seem astonishingly small. 
One explanation is that small files may be shell scripts, 
or files containing lines of shell commands that call on 
other progTams to do parts of the desired task under the 
direction of the script. 

Two entries in the long li ting deserve brief mention. 
The vi entry has a I where execute permission for others 
is normally indicated. The t signifies that the "sticky bit" 
is set, so that vi stays around in the system' swap space, 
ready for execution . The sin the entry for mkdir Lndicates 
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"set user identification code on execution:' allowing the 
user access to otherwise restricted files. 

The vast number of commands in bin and the pipe 
symbol ( I ) help applications developers join them like 
Tinkertoys to make new applications. A Tinkertoy-style 
example of pjping the output of Is through wc can be 
seen in figure 2. Often, using sheU scripts, developer 
can produce applications by using existing general­
purpose programs. These applications may be slower 
than specific programs written from scratch, but 
developers will have something working quite a bit 
sooner. 

Why /usr/bin ? 
The /bin directory is quite large, and in part to keep it 

manageable (remember that command names are 
searched for sequentially), the overflow from /bin is put 
in /usr/bin . The /usr/bin directory i also the place for local 
program additions, although some installations create 
a directory called /local for that purpose. Let's see what 
is in /usr/bin . 

% cd /usr/bin 
% Is I wc -I 

22 
% Is - I 
-rwxr-xr-x 1 root 
-rwxr-xr-x 1 root 
-rwxr-xr-x 1 root 
-rwxr-xr-x 1 root 
- rwxr-xr-x 1 root 
-rwxr-xr-x 1 root 
-rwxr-xr-x 1 root 
% 

17020 Oct 27 1982 cu 
15652 Oct 27 1982 put 
21764 Oct 27 1982 take 
31060 Oct 5 1982 uucp 
18204 Oct 5 1982 uulog 
8712 Oct 5 1982 uuname 

28708 Oct 5 1982 uux 

The first three files are parts of the cu, or call Unix, pro­
gram that allows a user of one Unix system to call up 
another computer system over a telephone line and 
either execute commands on that system as though 
logged in as a normal user or communicate between the 
two machines to put a file to that system or take a copy 
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of a file from that system. The other files are parts of 
the Unix-to-Unix copy program, an improved facility 
similar to cu. These communications capabilities come 
with the standard Unix system. 

Relative Pathnames and /usr/lib 
Because every directory's parent has the nickname 

"dot-dot;' we can change into a directory at the same 
level (that is, attached to the same parent directory) as 
our present directory by using .. in the cd command. 

% cd .. /!lb 
% 

We are now in /usrllrb and can see how many files there 
are and what they are by using the commands we've 
learned . 

% Is I we-I 
29 

% Is -I 
-rw-r-r- 1 root 
drwxr-xr-x 2 root 
drwxr-xr-x 2 root 
drwxr-xr-x 2 root 
-rwx-x-x 1 root 
drwxr-xr-x 2 root 
drwxr-xr-x 3 root 
% 

57 Mar 17 23:27 crontab 
432 Jun 11 12:53 font 
64 Jun 11 12:49 lex 
64 Jun 11 12:49 macros 

14876 Oct 27 1982 spell 
192 Jun 11 12:51 tmac 
496 Jun 11 12:52 uucp 

The files are restricted in that they are readable by 
others or executable by others but not writable by others. 
Just as with library books from your local public library, 
you are not to write in the holdings in this electronic 
library. 

Some of the directories here are specific libraries for 
the named programs. For example, lex is a library for the 
lex program in /bin, and uucp is a library for the uucp pro­
grams in /usr/bln. 'But what is the directory called font? We 
can go look with the command 

% cd font 
% 

Typing the commands to tell us how many files are in 
a directory and what they are is becoming a bit tiresome, 
and so it is time to introduce the history mechanism of 
the C-shell . 

Historical Commands 
To see the most recent commands we have given the 

C-shell, we enter 

% history 

% 

21 Is I we - 1 
22 Is -I 
23 cd loot 
24 history 
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The lines numbered 21 through 24 show the last four 
commands, indicating that they are the 21st through 24th 
comm.ands typed so far. To execute a previous command, 
type the exclamation point { I ) followed by the command 
number. 

% 121 
Is I we -I 

25 
% 

Corhmand number 21 is shown on the screen so you 
can see just what is being executed. After the command 
finishes, the output, 251 appears to let us know there IU'e 
25 files in the directory /Usr/lib/fonl. Here are a few of 
them: 

% !22 
Is -I 
-rw-r--r- 1 root 
-rw-r-r- 1 root 
-rw-r--r- 1 root 
% 

256 Oct 27 1982 ftB 
256 Oct 27 1982 ftl 
256 Oct 27 1982 ttR 

Again, a number of lines have been deleted in the in­
terest of brevity. Those who know troff (the Unix typeset­
ting utility) codes for the phototypesetter will recognize 
these names as the principal fonts- bold.face, italic, and 
roman, respectively. 

You Can Go Home Again 
This tour has taken us far and wide in the file system, 

' and even the most ardent Unix fan must admit to hav­
ing gotten lost one time or another. Of course, we can 
always find out where we are by using the pwd 
command. 

%pwd 
/Usr/lib/fonl 
% 

But how do we get back home, to our login directory? 
(ln Unix terminology, the log-in directory is the home 
directory.) The cd c.ommarid has a most pleasant default­
if you do not type a file name, it defaults to your home 
directory. 

% cd 
% pwd 
lusrlguesl 
% 

So no matter how much you explore Unix, no matter 
how lost you may feel, and no matter how deep in direc­
tories you may be, you can return to your home direc­
tory by typing cd and pressing Return . 

Unix offers many alternatives, and in fact there is an­
other way to go home- through use of the tilde ( - ) 
notation : 





al u a 

% cd -guest 
% pwd 
/usr/guest 
o/o 

The tilde notation is not restricted to your home direc­
tory but can be used with any valid login name. 

% cd - jim 
o/o pwd 
/usr/jim 
% 

You can specify a directory within a login directory if you 
know its name. 

% cd - jimfletters 
O/opwd 
/usr/jim/letters 
% 

The Unix System's Closet 
We are nearing the close of our tour of the Unix file 

system, but we could not leave without looking into the 
Unix system's closet, /etc . 

% cd /etc 
% Is I wc -1 

28 
% ls-I 
-rwx---- 1 bin 
-rw-r-r- 1 root 
-rw-r-r- 1 bin 
-rwx---- 1 bin 
-rw-r-r- 1 bin 
-rw-r--r-- 1 root 
-rw-r--r-- 1 bin 
-rw-r- r- 1 bin 
-rw-r-r-- 1 root 
-rw-r--r-- 1 bin 
O/o 

7736 Apr 5 16:18 cron 
106 Jun 8 16:55 group 
32 Jun 8 16:54 ident 

6248 Apr 5 16: 18 in it 
32 Jun 23 10:23 mold 

2467 Jun 21 00:26 passwd 
321 Jun 21 15:43 re 

42020 Apr 5 16:1 8 termcap 
31 Jun 23 13:33 ttys 
49 Jun 23 13:39 ttytype 

Many people may already know that the online pass­
word fil e i /etc/passwd. Some may have heard of termcap, 
the fil that describes terminal capabilities to such pro­
grams as the vi screen editor, the rogue game (similar to 
Dungeons and Dragons), and application programs do­
ing screen-oriented updating using the curses package. 
But few will have heard of the other files here. They are 
employed by the system rather than by users, although 
users definitely benefit from them. 

The ident file contains the greeting that identifie th 
system to a potential user. The contents of this file can 
be displayed by typing cat, the Unix command common­
ly used to display a file. 

O/o cat ident 
ITS UNIX Welcomes You. Please, 
o/o 



1t•s as simple as A B C ••• 
Converse offers you a very 

versatile, packed .. with-features, 
communications package for CP/M, 
.MS-DOS and Apple DOS systems. 

Converse™ 
Gets Them 
~.Together 

Apple 'l~le · 
Video 

North· DEC Vector Star 

IBM Compaq Xerox 

Converse is a unique file transfer and 
telecommunications program for the 
non-technical as well as the professional user. 

Converse features include: 

• Compatible with auto·answer and auto·dial modems 
• Terminal Mode operation with data capture option 
• Error detection with automatic retransmission 
• Remote operation mode 
• Multiple file transfer with wild card option 
• Status display 
• Display of transmitted data stream in ASCII or HEX 
• Completely menu driven for non·technical user 
• Flexible software interface 
• Multi-CPU licensing agreement 

Ideal for multi·computer environments: dealers, software developers, clubs and schools. Whether you own Apple, IBM) 
Osborne or any other personal computer, Converse ls the vital communications link that gets them together. 

Disk and manual configured for Apple Dos, CP/M or MS.DOS $145.00. 
For any two of the above operating systems $195.00. Order your Converse today. 

Order Desk: (609) 854-5228 Technical lhformation: (609) 854-5234 

eROFESSIONAL SOFTWARE PRODUCTS 
Sentry Plaza Office Bldg./ 216 Haddon Ave. Suite 503 / Westmont, NJ 08108 

Circle 376 on Inquiry card. 



The motd file contains the message of the day, dis­
played as each user logs into the system. 

% cat motd 

Step right this way for the tour! 

% 

The ttys file tells whether a given terminal on the sys­
tem is allowed to display a login message, and what data 
rate the terminal connected to it must be. The ttytype file 
tells the type of terminal that is connected to the sys­
tem, so the routines that use termcap can look up the 
characteristics of a particular terminal and take advan­
tage of its capabilities. 

The End of This Tour 
We now come to the end of this brief tour of the Unix 

file system. The tour did not last long, but it did range 
fairly widely over the file system. It should be apparent 
that the file system is highly organized, al though, as the 
Unix Programmer's Manual indicates, the position of files 
is subject to change without notice. The warning is not 
given without reason. 

Unix is disk-intensive, simply because there are so 
many files in so many directories. A typicaJ Unix system 
takes 10 megabytes of disk storage to allow for several 
users. If the commands and user files are on the same 
disk, that disk often cannot keep up with the processor's 

e're 

demands for data. Some Unix systems achieve notice­
able improvements in performance simply by putting the 
/usr files on a separate disk from /bin. Many other im­
provements of a similar nature are quite straightforward; 
someone who has read this article carefully could an­
ticipate them. 

Those of you who have Unix available to you are en­
couraged to take this tour on Une, with the article near 
your terminal, taking notes of the differences. Drawing 
a diagram of your system will show you much I have 
not had time to discuss here. 

To leave the tour properly, we should return home: 

O/ocd 
% pwd 
/usr/guesl 
% 

and, finally, exit the Unix system with a Control-Dor, in 
the case of my system, 

% logout• 
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The Unix Shell 
The Unix shell is both an interactive command interpreter 

and a programming language 

The Unix shell is both a program­
ming language and a command lan­
guage. As a command language it 
provides a user interface to the pro­
cess- and file-handling facilities of the 
Unix operating system. As a pro­
gramming language it contains 
mechanisms found in algorithmic 
languages. This combination en­
courages use of important concepts 
unique among operating systems. 
The hell can modify the environ­
ment in which commands are exe­
cuted; the outcome of a command 
may determine the flow of control. 
The flow of data may also be con­
trolled and redirected via the shell, 
enabling comnmnication between 
processes. 

The shell executes commands that 
are read from either a terminal or a 
file. Simple commands are written as 
sequences of "words" separated by 
blanks. The first word is the name of 
the command to be executed; re­
maining words are passed as argu­
ments t the command invoked. For 
example, the command 

Is -I 

prints a list of the filenames in the 
current directory. The argument -I 
tells Is to print the date of last use, 
the size, and the tatus of each file. 

Commands are similar to proce­
dure calls in languages like Pascal or 
FORTRAN. The notation is different 
in two respects. First, although the 
arguments are arbitrary strings, they 
need not be enclosed in quotes in 
most cases. Second, there are neither 
parentheses enclosing the list of 
arguments nor commas separating 
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by Stephen R. Bourne 
them. Command languages tend n t 

to have the extensive expression syn­
tax found in algorithmic languages. 
Their primary purpose is to issue 
commands; it is therefore important 
that the notation be free from 
superfluous characters. 

To execute a command, the shell 
creates a new process and waits for 
i to finish . These operations are 
primitives available in the Unix 
ope.rating system. A command may 
be run without waiting for it to finish 
using the postfix operator &. For 
example, 

print Ille & 

calls the print comman d with the 
argument file and executes it in the 
background. The & is a metacharacter 
(i.e. , has speciaJ meaning to the shell) 
interpreted by the shell and is not 
passed as an argument to print. 

Associated with each process is a 
set of file descriptors numbered 
0,1, .. . , used in all l/O (input/output) 
tran actions between processes and 
the operating system. File descriptor 
0 is termed the sta ndard input, and 
file descriptor 1 is termed the stan­
dard output. Most commands pro­
duce their output on the standard 
output that is initiall (after logging 
in) connected to a terminal. This ou -
put may be redirected for the dura­
ti n of a command, as in 

Is -I > !He 

The notation >Ille i interpreted by 
the she.ll and is not passed a an 
argument tb Is . li the file does not 

exist, it is created; otherwise, the con­
tents of the file are replaced with the 
output from the command. 

To append to flle, fhe notation 
> >file is provided, as in 

ls-l >>file 

The standard input may be taken 
from a file b writing, for example, 

WC< file 

We (word count) prinls the number of 
characters, words, and lines on the 
standard input. 

The standard output of one com­
mand may be connected to the stan­
dard input of another by writing the 
"pipe" operator; indicated by I, as in 

Is - 1 I we 

Two commands connected in this 
way constitute a "pipeline," and the 
overall effect is the same as 

Is -l > t11e 
WC< file 

except that no file is used. Instead, 
the two processes are connected by 
a pipe created by an operating system 
call. Pipes are unidirectional; syn~ 
c.hronization is achieved by halting we 
when there is nothing to read and 
halting Is when the pipe is full . The 
Unix operating system, not the shell, 
deals with this matter. 

A filter is a command that reads in­
put, transforms it in some way, and 
prints the result as utput. One such 
filter, grep {to search a file for a pat-
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tem) 1 selects from its input those 
lines that contain some pecified 
string . Fore ample, 

Is I grep old 

prints tho e fil enames from the cur­
rent directory that contain the string 
old. 

A pipeline may consist of more 
than hvo commands; the input o1 
each is connected to the output of its 
predece sor. For example1 

ls I grep old I we -1 

prints the number of files in the cur­
rent directory with names containing 
the string old . 

Filename Generation 
Many commands accept arguments 

that are filenames. For example, 

Is - I ma1n.c 

prints information relating to the file 
maJn.c. The she11 provides a mecha­
nism for generating a list of filenames 
that matd1 a pattern. For example, 

Is -I • ,c 

generates, as arguments, to Is a11 
filenames in the current directory that 
end in .c. The character • is a pattern 
that matches any string including the 
null string, In general , shell patterns 
are specified using the following 
notation: " matches any string of 
characters including the null string; 
? matches any single character; j .. . ] 
mate.hes any of the individual char­
acters enclosed. A pair of characters 
eparated by a ntinus matches any 

character lexically between the pair. 
For example; 

(a-z1~ 

matches all names in the current 
directory beginning with one letter 
from a through z. 

/us r/fred/epns/? .. 

matches all names in the directory 
/usr/fred/epns that consist of at least one 
character. If no filename matches the 

pattem, the pattern is passed, un­
changed, as an argument. This 
mechanism is useful both to save typ­
ing and to select names according to 
some pattern. It may also be used for 
finding files . For example, 

echo /usr/fred/ •/core 

finds and prints the names of all core 
files in first-level directories of 
/usr/fred . (Echo is a standard command 
that prints its arguments, separated 
by spaces.) This feature can be expen­
sive, requiring a scan of a.11 subdirec­
tories of /usr/lred . 

There is one exception to the rules 
given for patterns. The character . 
(period) at the start of a filename 
must be explicitly matched. 

echo 

therefore echoes all filenames that 
don't begin with .. in the current 
directory. 

echo ... 

echoes all filenames that begin with 
, in the current directory. This pre­
vents inadvertent matching of the 
names . ("current directory") and .. 
("parent directory' 1

) . (Ls suppresses 
information for . and , .. ) 

Care should be taken when you 
use the rm command with generated 
patterns. You could easily remove 
more files than you intend. To reduce 
the chance of error, first echo the pat­
tern, as shown in this example: 

followed by 

rm Imp• 

Be careful not to introduce a space 
between Imp and • . 

Interactive Use of the Shell 
When the shell is used from a ter­

minal, it issues a prompt before read­
ing a command. By default this 
prompt is $. It may be changed by 
setting the prompt string: 

PS1=yesdear 
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sets the prompt to be the string 
yesdear. lf a 11ewli11e (carriage return) 
is typed and further input is needed, 
the shell issues the prompt >. Mis­
typing a quotation mark sometimes 
cau es this. If the prompt is unex­
pected, an interrupt returns the shell 
to read another command. This 
prompt may be changed by saying, 
for example, 

PS2=more 

Following login, the shell reads and 
executes commands typed at the ter­
minal. 1f your home directory con­
tains a file named .profile, the shell ex­
ecutes it before reading any com­
mands from the terminal. The follow­
ing .profile is typical: 

date 
calendar 
MAIL=/usr/spool/mail/srb 
HOME=/usr/srb 
PATH=-.:./bin:/bin:/usr/bin:$HOME1bin 
TEAM::o .. , 

export MAIL HOME PATH TEAM 

This profile also prints the date and 
checks the calendar reminder service. 
l£ you alway use the same terminal, 
then you should set the TEAM vari­
able in the profile. 

Shell Procedures 
The shell may be used to read and 

execute commands contained in a 
file. For example, 

sh file arg1 arg2 .. , 

cal.ls the shell (itself a program, called 
sh) to read commands from file. Such 
a file is called a "shell procedure:' 
Arguments supplied with the call are 
referred to within the procedure 
using the positional parameters 
$1,$2i .. . , If the file wg contains 

who I grep $1 

then 

sh wg fred 

( 
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is equivalent to 

who I grep fred 

where $1 is replaced by fred, and sh 
is an append command. (The com­
mand to end the case statement is 
esac, ''case" spelled backward.) When 
append is called with one argument, 
as in 
wg tred 

is equivalent to 

sh wg Ired 

Thi enables shell procedures and 
programs to be used interchangeably. 

Frequently, procedures are used to 
loop through the arguments ($1 , 
$2, ... ), executing commands once for 
each argument. An example of such 
a procedure is tel, which searches the 
file /usr/libltelnos containing lines of the 
form 
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r-iMOS 
2508 
25 16 
2632 
2564 
68766 
6876( 
8755 
5133 

roiMOS 
275 
2716 
2732 
27J2A 
276~ 
27 128 
l72S6 

CM OS 
27Cl6 
27CJ2 
C671b 
21C54 

EEP!IOM 
S"213 
521JH 
X28 I 6 
48016 
t28l6A 

MPU'S 
8748 
8748H 

749H 
8741 
8742H 
8741H 
875 1 
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The text of tel i 

for i 
do grep $i <lusr/lfb/telnos; done 

The default in list for a for loop is the 
positional parameters. The command 

tel f red bert 

prints those lines in /usrllibltelnos that 
contain the string fred, followed by 
those lines that contain bert. 

You can use procedures to tailor the 
command environment to your 
.needs. Because procedures are text 
files requiring no compilation, they 
are easy to create and maintain. The 
capability to try out parts of a pro­
cedure at a terminal helps in debug­
ging. To further assist debugging, the 
shell provides two tracing mecha­
nisms. lf a procedure is invoked with 
the -v flag, a in 

sh -v proc 

the lines of proc are printed as they 
are read. Thls is useful when check­
ing procedures for syntactic errors, 
particularly in conjunction with the 
-n flag, which suppresses command 
execution . An execution trace is spec­
ified by the -x flag and causes each 
command to be printed as il is ex­
ecuted . When errors in the flow of 
control are suspected, the -x flag is 
more useful than - v. 

During the execution of a pro­
cedure, the standard J/O is left un­
changed1 allowing procedures to be 
used as filters . HoweveJ-;. commands 
sometimes require inline data . A spe­
cial input redirection notation, <<, is 
used to achieve this effect. For exam­
ple, the editor takes its commands 
from the standard input. At a 
terminal, 

ed file 

calls the editor and reads editing re­
quests from the tennlnal. Within a 
procedure, this is written 

ed me<<! 
editing requests 

' 

The lines between <<! and I are 
called a here document; they are read 
by the sheU and made available as the 
standard input to the command be­
ing executed. The string l is arbitrary; 
a lin that consists of the string 
following << terminates the docu­
ment. There are a number of advan­
tages to making "here" documents 
explicitJy visible. The number of lines 
read from the procedure is under the 
control of the procedure writer, en­
abling a procedure to be understood 
without having to know what com­
mands such as ed do. Furthermore, 
because the shell is the first to see 
such input, parameter substitution 
can be optionally applied to the ext 
of the document . 

Control Flow 
The case and for constructs provide 

for data-driven branching and loop­
ing. The for loop notation is recog­
nized by the hell and has the genera] 
form 

for name f n w1 w2 ... 
do comm1111d-list 
done 

A command list is a sequence of one 
or more simple commands separated 
or terminated by a newline or ; 
(semicolon) . Furthermore, re erved 
words like do and done are normally 
preceded by a newline or ;. A shell 
var.iable caJJed nmne is set to the 
words wl w2 ... in turn each time the 
command list following do is ex­
ecuted. If in w1 w2 , .• is omitted, the 
loop is executed once for each posi­
tional parameter; that is, in $• is 
assumed . 

Another example of the use of the 
for loop is the create command 

for I do >$i; done 

The command 

create alpha beta 

ensures that two empty files, alpha 
and beta, exist and are empty. The 
notation >fi le may be used on its own 
to create or to dear the contents of a 
file . Also note the : (or newline) re­
quired before done. The notation <file 

may also be used to test f r the exis­
tence of a file. 

A multiple-way branch is provided 
by the case notation. For example, 

case$# in 
1) cal >>$1 ;; 
2) cat >>$2 <$1 ;; 
') echo usage: append [ from J to ;; 

esac 

is an append command. (The com­
mand to end the case tatement is 
esac, ''case" spelled backward.) When 
append is called w.ith one argument, 
as in 

append file 

$# is the string i and the standard in­
p u t is copied onto the end of file 
using the command cal > >$1 . 

append lilel lile2 

appends the contents of fllel onto 
file2. If the number of arguments sup­
plied to append is other than 1 or 2, .a 
message indicating proper usage 1s 
printed. 

The general form of the case com­
mand is 

case word in 
p.1ttem) commrmd-list i; 

esac 

each branch being terminated by ;; . 
Th ;; preceding esac is optional. 

The shell attempts to match word 
with each pattem in the order the pat­
terns appear. If a match is found, the 
associated command list is executed, 
and execution of the case is complete. 
Because ... is the pattern that matches 
any string, it can be used for the 
default case. Caution: no check is 
made to ensure that only one pattern 
matches the case word . The fir t 

match found defines the set of com­
mands to be executed. Below, the 
commands following the econd • 
will never be executed . 

case$# ln 
*) .. ' ;; 
t} .. - ;; 

esac 



SuperSoft BASIC Compiler 
for CP/M-86~MS DOS, and PC DOS 

Compatible with Microsoft BASIC 
The SuperSoft BASIC compiler, available under 
CP/ M-86 and MS DOS, is compatible with 
Microsoft* BASIC and follows the ANS ll standard. 
If you want to compi le BAS IC programs under 
CP/ M-86, PC DOS, and MS DOS, SuperSoft's 
BASIC compiler is the answer. 

Greater accuracy with BCD math routif!eS 
If you have used other languages without BCD 
math, you know how disconcert ing decimal round 
off errors can be. For example: 

With IBM PC* 
BASIC 

10 A;;;;:;_gg 
20 PRINT A 
30 ENO 
Output: .9899999 

With SuperSoft 
BASIC with 
BCD math 
10 A=.99 
20 PRINT A 
30 ENO 
Outpu t: .99 

As you can see, SuperSoft BASIC with BCD 
provides greater assurance in applications where 
accuracy is crit ical. 

SuperSoft 's BASIC is a true native code compi ler. 
not an intermediate code interpreter. lt is a 
superset of standard BASIC, supporting numerous 
extensions to the language. Important features 
include: · 

• Four variable types: Integer. String, and, Single 
and Double Precision Floating Point ( 13 digit) 

• Full PRINT USING for formatted output 
• Long variable names 
• Error trapping 
• Matrices with up to 32 dimensions 
• Boolean operators OR. AND. NOT. XOR , 

EQV, IMP 
• Supports random and sequential disk files with a 

complete set of fi le manipulation statements 
• IEEE floating point available soon as an option 

In addition, SuperSoft BASIC has no run time 
license fee . SuperSoft's line of fine language 
compi lers includes FORTRAN, BASIC. C, and 
Ada . 

Requires: 128K memory 
BASIC compiler: $300.00 

SUPERSOFT LANGUAGES: THE STANDARD OF EXCELLENCE. 
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SuperSoft BASIC lets me run compiled BASIC 
programs under either CP/ M-86 or MS DOS. 

*SuperSoft BAS IC is compatible with Microsoft 
BASIC interpreter and IBM PC BAS IC. Due to 
version differences and inherent differences in 
compilers and interpreters some minor variations 
may be found. Machine dependent commands 
may not be supported . The vast majority of pro­
grams wi ll run with no changes . 

Japanese Distributor: ASR Corporation 
International , 3-23-8, N ishi-Shimbash i, 
Minato-Ku, Tokyo 105, Japan. TEL. (03)-4375371 . 
Telex : 0242-2723. 
European Agent: SuperSoft International Ltd., 
51 The Pantiles, Tunbridge Wel'ls, Kent, England 
TN2 STE. TEL. 0892-45433. Telex: 95441 Micro-G. 

Su 
FIRSTINSOFTWARETECHNOLOGY P01lo"628 C"""""''ll" ll 1$20 i111t359•2112 To"'> 27~365 

Microsoft i:i a trademark of Microsoft Corporation. 
IBM PC is a trademark of International Business Machines 1 poration. 
CP/ M is a registered trademark of Digi tal Research. 
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The case construction can also be 
used to distinguish different forms of 
an argument. The following example 
is a fragment of a cc command. 

for i 
do case $i in 

-[ocsl) ... ;; 
- •) echo unknown flag $i ; ; 
* .c) /lib/co $i ... ;; 
•) echo unexpected argument $i ;; 
esac 

done 

To allow the same commands to be 
associated with more than one pat­
tern, the case command provides for 
alternative patterns separated by a I. 
For example, 

case $i in 
-x l-y) .. . 

esac 

is equivalent to 

case $i in 
-[xy]) ... 

esac 

The usual quoting conventions 
apply; thus 

case $i in 
\ ?) ... 

esac 

matches the character ? . 
When a command finishes execu­

tion, it returns an exit status (return 
code). Conventionally, a zero exit 
status means the command suc­
ceeded; nonzero means it failed. Thi 
Boolean value can be tested using the 
if and while constructs. The general 
form of the conditional branch is 

if co111ma11d-lisl 
then command-list 
else command-list 
Ii 

The else part is optional . The value 
tested by if i that of the last simple 
command in the command list 
following if . Because this construc­
tion is bracketed by if and Ii , it may 
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SuperSoft's NEW C Compiler 
... when quality counts. 

In 1982 SuperSoft helped C programmers around the 
world move their appl ications from 8 to 16 bit operating 
systems with the first C compiler under CP/M-86'? PC 
DOS, and MS DOS. 

With SuperSofl 's new release of version 1 .2.6, with its 
enhancements, upgrades, and improvements SuperSoft is 
helping those programmers stay ahead of the pack. 
SuperSoft was there when it counted in 1982 and will 
continue to be there for you in the future . Today there are 
several C compilers on the market, and you can look at 
them all . But if you want a C that's fu lly portable, 
syntactically compatible wfth UNIX version 7 C, rigorously 
tested, fast in both compilation and execution , packed with 
more library functions than any other, and produces a very 
highly optimized assembly code .. . then you' ll find only one . 
The SuperSoft C compiler. 

Professional Quality 
Recently companies have been scrambling to catch 

up by releasing C compilers. SuperSofl started working on 
C over three years ago, and the work has never stopped. 
While others were struggling to put in features, SuperSoft 
was refining and polishing .. . adding the quality 
profess ionals depend on. 

Thoroughly Tested 
SuperSoft C has been tested with hundreds of 

commercial application programs. And all this testing has 
paid off . .. with a compiler that 's highly reliab le in every 
phase of operation . 

Portable 
SuperSoft C is now available in most operating system 

environments. Since we don 't sell operating systems, we 
can support them all. And as new operat ing systems 
become popular, SuperSoft C will be there. 

Clrcie 447 on inquiry card. 

Packed with Library Functions 
SuperSoft now has the most complete set of library 

functions available. All provided with source code . 

Thorough User Manual 
The new user manual is extensive-jammed with 

thorough explanations to help you every step of th«: way. 
And our techn ical hotline can help answer any add1t1onal 
questions. 

SuperSoft's llne of fine language compilers 
includes Fortran, BASIC, Ada, and C. 
So when quality counts , think SuperSoft. 

SuperSoft C, CP/M version: $275.00 
all other versions: $500.00 

Su 
FIRSTINSOFTWARETECHNOLOGY PO.Box 15'18 Ct\ampa.gn. fl61820 ~217)3S9-2112 Telex 270365 

Japanese Distributor: 
ASA Corporation lnternationa.l , 3-23-8, Nishi­
Shimbashi, Minato-Ku, Tokyo 105, Japan. 
Tel. (03)-4375371. Te lex: 0242-2723. 

European Distributor: 
SuperSoft International Ltd ., 51 The Pantiles, 
Tunbridge Wells, Kent, England TN2 STE. 
Tel. 0892-45433. Telex: 95441 Micro-G. 

UNIX Is a 1radomark of Ball Labora1orles 
CPIM.U is a tmdomark of Oigital Research 
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be used UTiambiguously in any posi­
tion that a simple command may be 
used. This is true of all the control­
flow constructions. Furthermore, in 
the case of 1f there is no dangling else 
ambiguity. Apart from considerations 
of language design, this is important 
for interactive. use. A C-language 
tyle if •.. then ... else, in which the else 

is optional, involves looking ahead to 
see if the else is present. In this case, 
the shell is incapab1e of determining 
that the if construct is ended until the 
next comma.nd is read. 

The conditional AND and OR 
operators are also provided for test-
1ng the succe s of a command; they 
are written && and II . respectively. 

(1) 

executes commtmd2 only if co11u1111nd1 

succeeds. It i · equivalent to 

if COl/ll/IITT1d1 

then conmram11 

n 

Convers~ly, 

(2) 

execute comma11d2 nly if cvm mand 1 

fai ls. The va}ue returned by these 
construction i the value of the last 
command executed . Thus (1) returns 
true if and only if both com111and1 and 
comm1111d2 succeed, whereas (2) 
returns true if and only if either 
command1 or commnnd2 succeeds. 

The while loop has a form similar to 
if. 

While conmmi1d-list1 
do conmumd~list'2. 
done 

Command-Ust, is executed and its 
alue tested each Hme around the 

loop. This provides a notation for a 
break in the middle of a loop, as in 

while a; b 
doc 
done 

First a, then b, i ~ ·e uted . If b 
returns false, the loop exits; other­
wise, c is executed and the loop 

resumes at a. Thi deals with many 
1 op breaks1 but break and continue are 
also available. Both take an optional 
integer argument specifying how 
many levels of loop to break from or 
at which level to continue, the default 
being considered one level 

Variables 
The shell provides string-valued 

variables that may be used within 
shell procedures and interactively as 
abbreviations for frequently used 
strings. Variable name.s begin with a 
letter and con isl of letters, digits, 
and underscores. 

Variables may be given values by an 
assignment or when a procedure is 
invoked. An argument to a procedure 
of th form name= value causes valiie 
to be assigned to name before ex cu­
tion of the procedure begins. The 
value of name in the invoking- shell is 
not affected. Such names are some­
times called keyword parameters. 

Keyword parameter may be ex­
ported from a pTOcedure by saying 

export user box 

IBM PC-8087SUPPORTFROM MICROWARE 
87FORTRAN/RTOS"' is a full ANSI· 
77 subset wfth 8087 extensions. JL generates 
in tine 8087 code allow1ng use of all 8087 
data type~ includlng 32, 64 and BO bl! reals 
and 64 btl rntegers The complete subset VO 
is supported Including lr;lemal and Eldemal 
Fi1es and Ust Okected 1/0. Extensions 
include recursive subroutines. intem.Jpl 
handlers and the generaUon or software 
fnlerrupts. 87FORTRAN/RTOS uses the Intel 
large memory model allowfng data/code 
structures wh1ch utlliz.e the fu ll megabyte. The 
compiler provides direct access lo 8088 po/'ls 
and supports logical operatTons on 8 and 16 
bit operands normally treated In a,ssemb1y 
language. 87FOATAAN/ RTOS ls rdeal fot 
applications which are number intensive or 
control hardware. 95% of all "maln frame" size 
programs compile and run without extensive 
editing. The price includes support for one 
year and ATOS ..... _. __ .. __ , _·-,_._,_. $1350 

87PASCAL/RTOS'" 1s the most 
powerful complier availabte 10 PC usem al 
this tlme. II is an ISO-Standard Pasca~ Wilh 
8087·8088 e~cept lons. These make It possl· 
b1e to use all the 8087 data types directly, 
whlle generating modules in one of the three 
Inlet Memory Models, Modules proouced 
using dilferenl memory models can be lnler· 
laced and Unk;ed This gives lhe user corn· 
plate control ol lhe memory modeVspeed 
lrade oH chEJracterislic of lAP)( cpua All 
exr.eplions to the ISO dellnilion are clearly 
marked with e grey background In a manual 
which is a standard ol lhe industry, and more 
readable than many tutorials. The compiler 
makes lt possible to cause or handle Inter­
rupts, It also reads pons and perlomis all tti e 
lasks necessary lo conl rol iAPX·86 hardware. 
Use of 87PASCAL guarantees you upward 
compalibiUty with futu'e Intel processors and 
languages Includes RTOS -__ . __ ,_ .. $1350 

RTos·· - Real Time Operating System 
ATOS IS a MlcroWare configured version of iRMX-86. Inters legendary real lime operatJng 
system. This DOS Is entirely re-entranl and provides many realures found only on mainlrames II 
tncludes lhe 1,ntel Assembler; ASM·86, wh1ch supports the 8086, 8087, 8088 and 80186. All 
modules p<oduced bY lhe compilers or ASM-86 are combined. foad d and managed with the 
Utilities LINK·86, LOC.86 and LlB·86. These products mak.e it possible to load modules 
anywhere in RAM, and resolve e temal refe rences between runtime modules. Overlays w lh a 
Sil\Qle root iob are suppoMd tly the lijnker. Blnding ol rnodures iS accomplished a.I link. or load 
lime. RTOS/ASM·86/LINt«86/LOC·86/ll8-86". - -- ··- ··---·-·---· -·-··· ------····-- - -. $600 

M. 
PO Box 79 rcro Kingston. MA •A•are 02364 • V4 16rn 746-7 34 1 
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You Can 
TalkToUs! 

MicroWate 8087Products 
8087-3 CHIP · In stock. ... .... ... s22.a 
87MACRO"' · ourdevel0pmenl 
packa.ge for the IBM Assembler Includes 
a Preprocessor which translates 8087 
opcooes. source. for -a Ubrary ol code macros; 
and a COMPLETE. !unction library Wlltl 
trigonomelrtcs, transcendentals, encoder/ 
decoder and converalons •.. , .•... •. •.. . $150 

87 BASIC"' -Includes patches lor 
BASCOMCOM, BASCOM.US and 
BASRUN.EXE and the MicroWare 8087 
nJn I me routines , . . .. . , . ... , ........... $150 

MATRIXPAK~ - assembly language 
matrix routines callab'8 from any 8087 
compatible IBM compiler. Allows user· 
sp~illed very large matricea. Size is limited 
by available ram . . ... . , . .. . .. . . .. ...... $150 

87FASTPAK"' ·Includes one Mier~ 
Ware runlrme library, the 87/68 Gu.ide. an 
8087, and inslaliation ins1ruciions . . .... , S375 

87 /88GUIDE - an excellent tutonal on 
wrilirig 8087 code and Interfacing ii wflh 
compilers. Full of code lhal nmsl ........ S30 

M icrosoft Fortran 3. 1, ........ , •. , •.••..• 289 
Microsoft Pascal 3. 1.. . • , .............. 289 
Mlc'rbsOft Business Basic Complier .•.... 495 
M icrosoft C Compiler .,.,th Ubmrlan .•.... 450 
Computer lnnovatlons Cl/C86 ... .. .... . . 345 
Supersoft Fortran . .... ... ....... . ....... . 340 
Ener9raphics ..... ........... ... . ...... . . 235 
Abstal.- ..... ·-· .. , .. , •.. , .. ... ... ... ..... 345 
64K RAM Upgrade Kil. ... -- ----- ·- ·- ···- -• 64 
Hayes Smart modem 12006 . . .. ......... 499 
Sandstar Modular Expansion Soards. . ·-. call 
EDSOn FX·100 or Q ltoh Pnnlers .. . .. • , • • call 
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SuperSoft FORTRAN 
For CP/M-86, MS DOS, IBM PC DOS, and CP/M-80 

SuperSoft FORTRAN is the answer to the 
growing need for a high quality FORTRAN 
compiler runn ing under CP/ M-86 and IBM PC 
DOS. It has major advantages over other 
FORTRAN compilers for the 8086. For example, 
consider the benchmark program used to test 
the IBM FORTRAN in lnfoWorld, p. 44, Oct. 25, 
1982. (While the differential listed wi ll not be the 
same for all benchmark programs, we feel it is a 
good indication of the quality of our compiler.) 
Results are as follows: 

IBM FORTRAN: 
SuperSoft FORTRAN: 

38.0 Seconds 
2.8 Seconds 

In its first release SuperSoft FORTRAN 
otters the following outstanding featu res: 

1. Full ANSI 66 standard FORTRAN with 
important extensions 

2. Standard data types, double precision , 
varying string length, complex numbers 

3. Free format input and free format string 
output 

4. Compact object code and run time support 

5. Special functions include string functions, 
dynamic allocation, time/date, and video 
access 

6. Debug support: subscript checking, good 
runtime messag.es 

7. Full IEEE floating point 

8. Full 8087 support-avai lable as option 
($50.00). 

Prooram developers: 
SuperSoft's family of FORTRAN compilers 

means you can write your programs once and 
they will run under CP/ M-80, CP/ M-86, and 
MS DOS. This lets you get your applications 
runn inq fast no matter what the environment. 

The current compiler allows 64K code space 
and 64K data space with expansion anticipated 
in future releases. 
Circle 448 on inquiry card. 

"At last, a FORTRAN compiler that works great on 
my 8086, 8087, and 8088 and Z-80 based systems!" 

SuperSoft FORTRAN: available 
NOW and working great! 

Requires: 128K with CP/ M-86 or MS DOS, 
32K with CP/ M-80 

Price: $425 (in each environment) 

In conjunction with SuperSolt, SuperSoff FORTRAN 
was developed by Small Syslerns Services. Urbana, IL, a 
leader in FORTRAN developrnenl. 

CP/M-80 and CP/M-86 are registered trademarks of 
Digital Research. IBM PC is a registered trademark ol 
ln ternalional Business Machines Corp. 

Japanese Oistrlbulor: ASR Corporation International. 
3-23-8. Nlshi-Shimbashi, Minato-Ku , Tokyo 105, Japan. 
Tel. (03)-4375371. Telex: 0242-2723. 

European Agent: SuperSofl lnlernational Lid .• 51 The 
Pantiles, Tunbridge Wells. Kent . England TN2 5TE. 
Tel. 0892-45433. Telex: 95441. M1cro-G. 

Su 
FIRST IN SOF7WAR1i Tt;;CHNO~OG Y P 0 Bo• 1528 Champaigrl, IL 61820 {217) 359-2112 Telex 270365 
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Do so~ething 
seH1sh. 

Support the arts. 
We are speaking here of business sup­
port of the arts, and what it can do for 
your clients, your employees and your 
company. 

In a word, lots. 
Because fn addition to the rewards 

that the arts have to offer society, there 
are rewards that the arts can and will 
offer business. Very real, very tangible 
rewards. All very much in your com­
pany's self-interest 

To learn how to go about getting 
them-or, as the case may be, how to 
go about it better- there's Partners, 

Partners is the first practical guide 
to corporate support ofthe arts. And for 
anyone who has anything at all to do 
with the arts-or would like to-lt's 
indispensable. 

Jn it, you'll find dozens of examples 
of how business and the arts have 
helped-and continue to help-one 
another. Detailed information. No-non­
sense advice, Sources to turn to for 
guidance. Specifics. 

Partners: A Practical Guide to 
(;Qrporate Support of the Arts. For 
more information and prices, write us 
today at the address below. And see 
how much your business can get from 
supporting the arts. 

It's one of the few things in this 
world that's selfish and selfless at the 
same time. 

Partners. 
The first book on 

supporting the arts that 
doesn't leave everything 

to the imagination. 
~is published by the Cultural AssTstance 
Center. Inc .. a nonprofit service organization e;tab­
lished to promote and a~sisl cultural institutions. 

Write the Cultural Assistance Center. Inc .. 
330 Wesl42nd Sl, New York, N.Y. 10036. 
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Modification of such variables within 
the called procedure does not affect 
the values in the calling procedure. 
(Generally, a process may not modify 
the environment of its caller without 
an explicit request on the part of that 
caller. Files and shared file descrip­
tors are the exceptions to this rule.) 

A name with value intended to re­
main constant throughout a proce­
dure may be declared readonly. The 
form of this command is s imilar to 
the export command, 

readonly name . . . 

Subsequent attempts to se t readonly 
variables are illegal . 

Vatiables within a procedure are set 
by writing, for example, 

user=fred 

The value of a variable may be sub­
stituted by preceding its name with 
$; 

echo $user 

echoes fred . (Echo is a standard om­
mand that prints its arguments, sep­
arated by blanks.) The general nota­
tion for parameter (or variable) sub­
stitution ls 

${name} 

and is used, for example, when the 
parameter name is followed by a let­
ter or a digit. If a parameter is not set1 

the nuU string is substituted for it. 
Alternatively, a default string may be 
given, as in 

echo $Id-.) 

which echoes the value of d if it is 
et, and . otherwise. Substitutions 

may be nested; thus 

echo ${d - $1J 

echoes the value of d if it is set; 
otherwise, it echoes the value (if any) 
of $1. A variable may be assigned a 
default value u ing the notation 

${d=.} 

which substitutes the same string as 

${d- .J 

unless d was not previously set, in 
which case it is set to the string . . 
(The notation${ .. . = ... ) is not avail­
able for positional parameters .) 

When a parameter is required to be 
set, the notation 

${ d?message} 

substitutes the value of the variable 
d if i t has one; otherwise, message is 
printed, and execution of the proce­
dure is abandoned. If message is ab­
sent, a standard message is printed . 
A procedure that requires some pa· 
rameters to be set might start with 

: $juser?} ${acot?} $(bin?) 

The : command is built-in to the shell 
and does nothing after its arguments 
are evaluated . In this example, if any 
of the variables user, acct, or bin are not 
set, the sheU abandons execution oi 
the ptocedure. Some variables have 
a special meaning to the shell (see 
table 1). 

Command Substitution 
Standard output from a command 

can be substituted in a way similar to 
parameter substitution. The com­
mand pwd prints on its standard out­
put the name of the current working 
directory. U the current directory is 
/usr/lred/bln, the command 

is equivalent to 

d =/usrtfred/bln 

The entire string between grave ac­
cents(' .. . 1) is taken as the command 
to be executed and is replaced with 
the output from the command. The 
command is written with the u ual 
quoting conventions except a ' must 
be escaped using \. For example, 

Is 1echo "$1" 

is equivalent to 



Now THERE ARE TWO WAYS 
TO MAKE dBASE II A TREAT 

(ONLY ONE IS GUARANTEED.) 

Let Autocode write yo1tr programs for you. 
For those of you with no desire to join the 

ranks of computer programmers just to get your work 
done, treat your elf to Autocode. Autocode i the 
easiest, fastest way to get what you want from dBase ll , 
because it generates complete, high quality programs 
Erom simple instructions. Whether you're a dBase Il 
master or just learning, you'll like the way Autocode 
writes powerful, elegant code with a minimum of effort. 
And you'll appreciate the fact that Autocode, unlike 
lower, less capable program generator , upp rcs 

sophisticated dBase 11 features Like on-screen calcula· 
tions and multi-tiered criteria for report generation. 

dBnsc II is a rcgis1 red rrademark of Ashton-Tate 
Autocodc I is a 1TI1dc:mark ofStemmos Ltd. 

Even if you're an experienced programmer, the consis­
tent quality of Auto ode's programs wiU win you over. 

Use Autocode without risk. 
Give ita try. For only $195.00,you get the 

unabridged Autocode disk and our concise, entertain­
ing, clearly written manual. We're so sure you'll like 
the simplicity of Autocode's easy to use menu-driven 
operation, rhe only risk is that you'll never go back to 
cl Base II alone. So for a taste of the best thing that's 
ever happened to dBase 11, try Autocode. Contact your 
dealer, or call toll-free 800-262-8800 or (415) 777-
3800. Or write AxelJohnson Corporation, 666 Howard 
St., San Francisco, California 94105 . 

-=-- - - -
*A member of the Axel Johnson Group. 
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The e it status (return code) of the last command executed as a decimal 
string. Most commands return a zero exit slalus if they comple e successfully 
and return a nonzero exit status o herwise. Testing the value of re1urn codes 
Is deferred until lhe section on If and while commands_ 

The name o the command procedure being executed. Trns vMable can be 
used to dist1ngu1sh cases when a command has more than one name. For 
example, the following script Is called 1lyte. and a llnk to tile same fi le exists 
called l'\Ytlllt. If the file has any other name, and is executed by that name, the 
default case applies_ The command sets terminal oplions using the sttv 
command 

case $0 in 
tt ~bOI) sny erase ~ H kill @ UO tabs ;: 
lt)'lek) s"y erase • H kill @ tek - labs ;; 
") suy e ase • H kill ® ;; 

esa~ 

The number of posHlonal parameter.s Qn de.cimal); used, lor example. 1n the 
append command lo check the number ol µarameters. $~ 1s also updaled by 
the set command. 

The process number of this shell (in decimal). Because process numbers are 
unique among all existing processes, this string 1s frequen11y used to 
gene ate temporary filenames For example, 

ps a >fl/llp/ps ~ 
rm /lmp/psSS 

-SI lhe process number of the last process run 10 the background (in decimal). 

$-

( b) 

SMAIL 

SHOME 

SCDPATH 

SPATH 

PS1 

lhe current shell flags, suoh as -~ and -Y . 

When used interaclivety. the sheH fooks al the rile spec1lled by this vanable 
before 11 issues a prompt. H the specrfied me has been modihed since it was 
last looked at. the shell prtnlS the message ~u tia.ve rnaa before prornptmg !or 
he next command. For user Ired, this variable Is set as MAIL-:=/~s1lspoo~ma11nred 

The default argument fm he cd command _ The current directory is used to 
resolve flJename references that do not begin with a I and 1s changed using 
the od command. For example, cd lusr/1te(f/bln makes lhe current directory 
/ustl,recUbtn. Cd with no argumenl is equivalent to cd SHOME 

The list oi directories searched by ed. Each directory name 1s separated by : 
A typical setting o this variable, CDPATH=: .. :SHOMEJdesk specifies that cd should 
search the curren di rectory, the parent directory, .• , and $HO E.ldes , II the 
d1tectory ,Js1c exists, and there 1s no src direclory 1n ltie cur1enl directory, cd src 
changes the directory to .Jsrc and prinrs this string as confirmation. 

A llsl of dl rectorjes that contain commands (the search path) Each time a 
command is- e.xeculed by the shell. a list of directories is searched for an e><­
ecutable ma Ir SPATH 1s not set. the current directo1y, ./bin, and /usr/bln are 
searched by default. SPATH consists ot directory names separated by : For 
example. PATH .. . :Jb1n:$HOMElblr1:/bin:/usrlbin spec1l1es ttia! lhe current d1reclory (the 

before lhe Hrst :), ./bin, $HOMEJbln, /bin, and /Usrlbln are to be searched 1n that 
orde.r. ln th s way, Individual users can l'lave their riWO commands in $HOME/bin 
accessible independenlly of the current directory, The directory /bin allo\'IS ac­
cess to any directory named bln tram the current dlreclory Thfs separates 
commands from da a mes within a cllreciory associated with some pro1ect or 
activity. II Iha command name contains a /, the directory search ls nol used; 
a single attempt 1s made 10 eXecute the command_ The torm .Jcmd rnay be 
used to bypass the search paih for command tn the current directory. 

The primary shell prompt string, by default. S. 

SPS2 The shell prompls with $PS2 when more Input ~s needed; by delaull, lhe value 
IS-> 

StFS The sel al characters used lor blank interpretation. 

Table 1: Wuiables lhal have speclnl meaning to lhe site/I . Jn table la, tl:e mrfab/e $? is 
set after eacl1 i'Xecution of a conm111.mf; all others are set i11ilially by the shell. The varinbles 
in table Tb are typically set in the file .profile in the user's home directon;. 

IS $1 

Command substitution occurs in 
all contexts in which parameter sub­
stitution occurs (including "here" 
documents) and the resulting text i 
treated the same in both cases. Thi 
mechanism allows string processing 
commands to be used within shell 
procedures. An example of such a 
command is basename, which re­
moves a specified suffix from a string. 
For example, 

basename main.c .c 

prints the string main. The following 
fragment from a cc command illus­
trates the use of basename. 

case $A in 

.c) B=·'basename $A ,c' 

esac 

sets B to the part of $A wHh the suf­
fix .c stripped. Here are some com­
posite example : 

for i in 'Is - t' ; do ... 

The variable is set to the n ames of 
files in time order, with the most re­
cent files first. 

set 'date'; echo $6 $2 $3, $4 

Print the date arguments in the order 
specified, e.g., 1970 Feb 3, 11:59:59. The 
output from date is Tue Feb 3 11:59:59 
GMT 1970 and the shell breaks up this 
output a arguments for the se com­
mand. The result is assigned to th 
positional parameters. 

a: 'expr $a + 1' 

lncrement the shell variable a by 1 
using the output from the 0)(.pr 
command. 

Evaluation and Quoting 
The sh ll provides parameter sub­

stitution, command substitution, and 
filename generation for the argu­
ments to commands. Let's look a l the 

rder in which substitutions occur 
and the effects of quoting mechanisms. 
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Getting more out of ... 



Before a command is executed, the 
following evaluations occur. 

• parameter sub titution, e.g. , $user 
• command substitution, e.g., 'pwd' 

Substituted strings are not re­
scanned. For example, ii tl1e value of 
the variable X is the string $y, then 

echo $X 

echoe $y. 
After these substitutions have oc­

curred, the resulting characters are 
broken into WOl'ds (blank interpreta­
tion); the null string is not regarded 
as a word unless it is quoted. For 
example, 

echo 11 

passes on the null string as the first 
argument to echo, whereas 

echo $null 

calls echo with no arguments if the 
variable nun is not set or is set to the 

Graphics 
fo,r the 

IBM pc 
Apple II 

null string. Each word is then 
scanned for the file pattern characters 
~ , ?, and [ ... ). and an alphabetical 
list of filenames is generated to 
replace the word . Each such filename 
is a separate argument. 

Metacharacters such as<, >, *, ?1 

I, and &have a special meaning. Any 
character preceded by a \ is quoted 
and loses its speciaJ meaning, if any. 
The \ is ignored; thus 

echo \ ?\\ 

echoes ? \ . To allow long strings to 
continue beyond one line, the se­
quence \ newline is ignored . 

A \ is convenient for quoting 
single characters. When more than 
one character needs quoting, the 
above mechanism is clumsy and er­
ror prone. A sb:ing of character may 
be quoted by enclosing part of the 
string between single quotes, as in 

echo'• ' 

The quoted string may not contain a 
single quote. 

A third quoting mechanism uses 
double quotes and prevents inter­
pretation of some, but not all, meta­
characters. Within double quotes, 
parameter substitution and com­
mand substitution occur, but file ­
name generation and the in terpreta­
tion of blanks do not. The characters 
in table 2 have a special meaning 
within double quotes and may be 
quoted using \ . For example, 

echo "$x" 

passes the value of the variable l( to 
echo, whereas 

echo '$x' 

passes the string $x to echo. 

In cases reqUiring more than ne 
evaluation of a string, the built-in 
command eval may be used. The eval 
command reads its argume11ts 
(which have therefore been evaluated 
once) and executes the resulting corn­
mand(s). If the variable X has the 
value $y, and if y has the value pqr, 

This ts a spectacular collecllol'\ o( graphica programs for the IBMpc; and the 
Apple II or lie. II contains more ttiari 60 programs rri BASIC~ They're listed 
beside theory end eQuaUons In e 280 page sell· leaohlng guide. An opuonal 
program disk Is avallallle. 

This ls e pmfesslooal 3 dimensional graphics design program. Wrth Dtalgnt<n 
you can lnleraotively create 30 drawings on the screen, rotate in 3 di men· 
.11lons, enlarge, view In perspective, store on dlsk, recall and updale. 

Run Dnlgnerilll- a cursor appears on the screen willi a sel of 3 dimensional 
coordJnale ll)(es. Move the cursor aroond n 3 dimensions identifying nodll 
points. lines and points defining curves. Curves lit through points using a 
ctJblc spline algorithm. See your 30 pic ture be ng created on t11e screen. 
X,y,z coordlnales are displayed as the cursor moves. Then enl11rgt1. rotate. 
sto•e your 30 picture on dlsk. recal' and modify. 

These programs W1" .siiow you how to Write your own 20 and 30 grsphlos 
software and they w ll glve you many userul, ready·to-run graphics routines 
10 ncorporal.e In your own sottware. 

Programs are me.nu driven and modular. They show how to use elementary 
graphics commands end do 20 end 30 trenalatlon , rotation, scaling, cUpp· 
Ing , w~ndowlng , hidden llne removal, shading, perspective, hl·speed animu· 
Uori , with ppllcalions to science, buatness, eng1neer1ng and games. 
Adopted as e teXI n man)' leading universities. We know you wlh be pleased. 

Please send: 

0 18Mpc Boolf· $30.50 O tBMpc BASIC.A Disk- S'Zl .50 

O .Appit Book· $30.50 D Appluolt Ol&k· SZ1 .50 

Name'---------~~---------
Addr ess ---------------- ---
City/SlnlelZlp ________________ _ 

0 check enclosed 0 ~lufma.siarcard 

card no. exPlr&lio!l tlBl,.,__ __ _ 

call (617)934-0445 tor faster delivery 
KEAN PUBLICATIONS • P.O. Bo)( 10298 • Du~bury , MA 02332 
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The picture stored on dlsll. Is a taxi me or node x,y,z coordinates and the 
lines and curves comprising the 30 object. Interlace Otslgrm'0 to other pro· 
gramo through lhls disk me. Use DHlgntr

10 
BS 8 graptilcs pre·prooeasoc lar 

your own eppl ca~ons softwete. 

0111gnar10 Is supplied on disk In machine tanguage With a user's 'l\Bnual. 
Perfect lor CAO/CAM app~cattons . 

Please aend Cl A~pit D1Jign11"·S85 

Dl8Mpc Dulgn1r311
- $85 

Name------~--~-------~--
Address ------------------­
City/Stale/ZlP-----------------

D clt1ck 1nclD1t0 

c:llld no e~pirub dat~---

call f 6171934-0445 for faster delivery 
KERN PUBLICATIONS • P.O. Box 10298 • Duxbury, MA 02332 



then 

eval echo $X 

echoes the string pqr. 

Errors and Faults 
The treatment of en:ors depends on 

the type of error <1nd on whether the 
shell is being used interactively. An 
interactive shell is one with TIO con­
nected to a terminal. Execution of a 
command may fail for any of the 
following reasons : 

• LIO redirection fails because a file 
does not exist or cannot be created; 
in thi case, the command is not 
executed 
• the command itself does not exist 
or is not executable 
• the command terminates abnor­
mally; for example, with a "memory 
fault" 
• the command terminates normaJ­
ly but returns a nonzero exit statu 

Jn all of these cases, the shell goes on 
to execute the next command. Except 

Business 
Scientific 
Data 
Plotting 

S parameter substitution 
command substitution 
ends 1he quoled stnng 

\ quoles the special characters 
s ' \ .• t• I \ 

TabJe 2: These diameters have special 
111en1ii11g when rmclosed i11 rlo11/J/e quotes; 
Ur ey slio11/rl lie q11oled 11si11s \ . 

for the last case, an error message is 
printed. 

All remaining errors cause an exit 
from a procedure. An interactive sheU 
returns to read another command 
from the terminal. Such errors 
include 

• syntax errors; e.g., if • .• then ... done 
• a signal such as terminal interrupt; 
the shell waits for the current com­
mand, if any, to fini h execution and 
then either exits or returns to the 
terminal 
• failure of any of the built-in com­
mand , such as cd 

If any error is detected, the flag -e 

causes the shell to terminate. 
Procedures normally terminate 

when an interrupt is received from 
the terminal. An interrupt is com­
municated to a proce s as a signal. lf 
cleaning up (e.g., removing tem­
porary files) is required, the built-in 
command trap is used. 

trap 'rm ltmp/ps$$: exit' 2 

ets a trap f r terminal interrupt 
(s ignal 2) and, if this interrupt is re· 
ceived, ecutes the commands 

rm ftmplps$$; exit 

Another built-in command is ex.it, 
which termJnates a procedure. The 
exit is required in the preceding ex­
ample; otherwise, after the trap is 
taken, execution resumes at th e place 
where interrupted. 

Signals can be handled by a pro­
cess in one of three ways. They can 
be ignored1 in which ca e the signal 
is never sent to the process; they can 
be caught, in which case the proce 
must decide what to do; or they can 

Applied 
Statistics 
for 

Micros 
Dm Plotting Software lor Micros· This 232 pg book/disk package conlains 
16 programs In BASlC for processing end plotting dala: Hlst0groms. pie charts. 
log plots, regression . stalisllcal analysis. curve fitting, bar charts. 11tock marke: 
ctiar1s, 30 ews ot surfaces, data mnnagement, applications lo science, 
enr;rln oorlng <Uld business. 

Appllsd Slatistlcs lor Microcomputsrs.' Th~ I~ a ~kege ol profes· 
sronal level sla~sd~ programs for use In bO&lneu. science and engineer· 
irJo. Book contans program lstngs rn BASIC elongsldo lheoty 1)1'1d docuTlentatx>o. 
Opllonal disk contains same P«Jgrems In BASIC. 

Book gives clear, ea.sy·l<>·reed tutorial on errors, statlsUcal dislrlbultons, 
hypothesis lost:;, varla.ncfl, covanaoce, regression. re.sponse surfaces end 
tim sitrfes. 22 programs calculete normal , cili·square, tend F distributions; 
variaoca with fD.ndomized blocks, Latin squares, la1Jlorh1ts , response sur· 

faces. H~-llCCUfl'ICY ~re~ prog!1llTI has dala handlin!l 1111d lmnslor· 
mabon. Also programs for ll'fPOlhesls testing, sorthg ana smoothing, Numerous 
practic al opp cations . 

Special features Include wrlllng text over graphics, automatic sc:ahng and 
wcls labellng, aulomalic replo!tin!J wtien data Is changed 

Book contains program listing rn Applesott BASIC wUh theory, equations and 
rull dooumentaUon , Ol&ks conlaln same programs In A,p~esott BASIC or IBMpc 
BASJCA. Usit the programs as-ls Of modify end combine tor your own special 

applications . 

Pleas.e send Book· S30. 50 
O Appluolt Dl1ll· $19.95 
DIBMpc BASICA Disk- $19.95 

Name·~------------------­
Addross -------------------
~ty/Stete/Zip ________________ _ 

0 cll••k 1ndos1<1 

CDtd no e11plri1tlon da•e,_ __ _ 

call (617)934·0445 for fastsr del!very 
KERN PUBLICATIONS • P.O. 801110298 • Duxbury, MA 02332 

Circle 259 on inqui ry card. 

Assumes no prlOr knowledge ol slalislies. Used as a ta~t for years at a. leading 
untverslly, 

Please send: D Book· $38 

OIBMpc BASICA Disk- $26 D Appl11oh Disk· $26 O CP/ M86 Disk· $26 

Nlll'le·--------------------
Address -------------------
CJty/Siale/Zlp _________________ _ 

D chncll enclos~d 

~•o no. e~pltallon date __ _ 

call (617)934-0445 for faster deflmy 
KERN PUBLICATIONS • P.O. Bo~ 10298 • Du~bury , MA 02332 
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Clrcle 29 on inquiry card. 

ALPHA 
OMEGA 

OlSKE'TTES 

SCOTCH 3M SS DO . . . . . . . .. .... 24 
MAXELL M02 DO DD . . . . . . . . . . . . 39 

PRINTERS 

CITOH 8510 PARALLEL . • . . . . CALL 
STAR MIC DELTA 10 ..... . . . tCALL• 
OKIDATA MICROLINE 92 ... ..... 496 
EPSON FX-80 . .. . . .. .. .. . . tCALU 
EPSON FX-1 00 . , , • ... . • . .. ... 879 

MO OEMS 

HA YES SMARTMODEM 300 . . .. •. 206 
HA YES SMARTMODEM 1200 . ... . 496 
MICROMODEM II. .. ...... ..•.. 286 

MONITORS 

TAXAN 12" AMBER ...•.... . .. 122 
USI Pl 3 12" AMBER .... .. , . ... 139 
AMDEK 300 G .•.. .......... . 133 
AMDEKCOLORl 13" ..... ...... 274 
AMOEKCOLORll13" " RGB ....... 419 

IBM PERIPHERALS & SOFTWARE 

TAIVOON TM55·2 THIN LINE ... tCAU• 
TANDON TM100-2 ....... . ... . 236 
MICROSOFT MOUSE ... .. . •.... 144 
QUADRAM QUAD BOARD W/64K .. 273 
KRAFT & T.G. JOYSTICKS . ...... . 48 
OBASE II .. ..... .. . ......• . . 395 
WORDSTAR . ... .. . •..... . ... 284 
HOME ACCOUNTANT + .. . ... .. . 98 
VOLKSWAITER . . • . . . . . . . . . . . . 11 B 
LOTUS 1.2.3 .•.. . ...... . . tCAlU 
MULTIPLAN ..... ....•..... .. 189 
FLIGHT SfMULATOR ... . . .... . .. 34 

APPLE PERlf>HERALS & SOFTWARE 

VIDEX VIOEOTERM 80 COLUMN . • • 219 
MICROSOFT F'REMIUM PAK ..... . 489 
MICROSOFT 16K RAMCARO ..... .. 69 
KRAFT & T.G. JOYSTICKS .... ... . 44 
QUENTIN Af>PLEMATE DRIVES . .• . 236 
SUf>ER 5 THIN LINE DRIVES . . .. . .. 283 
WIZARD BP016K BUFFERED INT . .. 139 
EPS KEYBOARD .... . . . ....... 297 
COOL & TIMEfFan, Time. Surge) .. ... 89 
PFS FILING SYSTEM ... .. ...... . 82 
PFS REPORT . . . . . . . . • . . . . . . . . 82 
DBASE II . .... ...... ...••... 396 
WORDSTAR . . . ... .. •.. .. .... 239 

CALL FOR COMPLETE PRODUCT 
LINE AND CURRENT PRICING 

4847 LA MONTANA CIRCLE 
• TARZANA, CA 91356 :Z 
Al l Products are in laclory sealed P•c~ages. We 
gua1anHH1a11 11emslor30days. Within l hisperlod. 
defective merchandise retums mu.s:1 be a<:com· 
pan led by RMA numbcf. Ari o ther re1um5 wilr be 
subjec t lo a t O'IO restocking lee For prepaod 
orders lhere will be o 3'!0 shipping cMroe. S5.00 
m•n1mum.. Th ere wm be an additional S4.00 sur· 

i~~?r~~~~88&r:r~·:~~~~.~~~s~~~~~ 2.~0i~~ 
1 

s~ ie~ tax.. P.r1ees subpect 10 change wimo~t no11ce 
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be left to terminate the p rocess. If a 
signal is ignored on entry to the pro­
cedure by invoking the procedure in 
the backgrmmd, trap commands (and 
the signal) are ignored. 

A procedure itself may elect to ig­
nore signaJs by specifying the null 
string as the argument to trap. A trap 
may be reset by saying, for example, 

trap 2 

which resets the trap for signal 2 to 
its default value (exit). 

The procedure scan exemplifies the 
use of trap without an exit in the trap 
command. The scan command takes 
each directory in the current direc­
tory, prompts with its name, then ex­
ecutes the command typed at the ter­
minal. Interrupts are ignored while 
executing the requested commands 
but cause termination when scan is 
waiting for inpu t. 

d='pwd' 
for i in* 
do if test -d $d/$i 

then cd $d/$i 

fi 
done 

while echo "$i :" 
trap exit 2 
read x 

do trap : 2; eval $x; done 

The command 

read x 

is built-in to the shell and reads the 
next line from the standard input and 
assigns it to the variable x. The 
command 

test -d arg 

returns tme iI arg is a directory and 
false otherwise. 

To execute a command, a new pro­
cess is created using the system caJJ 
fork . The execution environment for 
the command includes 110 and the 
states of signals. The environment is 
established in the created process 
be.fore the command is executed. The 
built-in command exec is used in the 
rare cases requiring no fork. 

The environment for a command 

run in the background, such as 

list ... c I lpr & 

is modified in two ways. First, the 
default standard input for this kind 
of a command is the empty file 
/dev/nul l. This prevents two parallel 
processes, the shell and the com­
mand, from trying to read the same 
input . Chaos would otherwise 
ensue. 

ed file & 

allows both the edi tor and the shell 
to read from the same input at the 
same time. The other means of modi­
fying the environment of a back­
ground command is to turn off the 
quit and interrupt signals so they are 
ignored by the command, thus ena­
bling use of these signals at the ter­
minal without causing background 
commands to terminate. 

Summary 
You should now be able to begin 

using the Unix sheU as a program­
ming language to write your own 
shell scripts. Existing Unix com­
mands can be easily combined to 
create your own tools. Some of the 
examples shown in this article are ex­
tremely useful. 1 recommend that 
avid Unix users go on to greater pro­
ficiency with the Unix shell. 

The major alternative to the stan­
dard Unix "Bourne" shell is the C­
shell developed at the University of 
California at Berkeley. The C-shell is 
superior for interactive use with its 
aliasing, history, and job-control 
facilities. But if you want to write por­
table sheU scripts that can be used on 
any Unix system, use of the standard 
Unix shell is recommended because 
it is available on all Unix systems. • 

Dr. Stephen Bourne is best k11uw11 for l1is co11-
lributions to /he Unix system, i11c/11ding tl1e 
"Bourne" shell a11d the lwk The Unix Sy tem. 
An i11lemalio11ally k11ow11 comp11 ler scie11tisi witl1 
15 years of computer systems experience, lie is one 
of t/1e desig 11ers of lhe Cambridge Capability Com­
puter a11d is recognized for liis co11trib111io11 to 
program111i11g-fo11g11age design and compiler·con­
slructio11 lcclrniques. Dr. Bo11me rn11 be readied al 
Silicon Graphics Inc., 630 Clyde Court , Mo1111tai11 
View, CA 94043. 



Match the 68000 Competition 
with UNIXOperating systems. 

Beat it with UniFLEX~ 

ecan't keep 
a good thing secret Our new 

niFLEX Op rating )· tem for the 
6 000 i I erter than die competi ­
tion's UNIX operating S). t ms r 
lik offering . Better in several 
ways. A hole new generation of 
u ers can now enjoy the efficiency, 
flexibiJity,m1d reliabiUty chat built 
our rer utation. 

Wanr the full sto111? C111 u . Or 
-wacch for more decai~ . 

There is a superi r alternative. 

Te hnical 
111 Provid n Roa 
Chapel Hill C 2 51 U · 

Telephone: (919) 93-1 51 
Telex II: 510-920-0540 

I 'lX" is a m1dem:irk ofllell L:Jbor.uolic.'i. 
nif'l.EX ~ i~ ;1 1J~ 1demark of Technical !'>'ys1em.-; Consulrnnl~. lnc. 



"More documentation? 
Go to a book store.'' 

"Training? Call a 
computer school." 

"Technical support? 
Call the publisher." 

Interested in dBASE /TM or 1-2-3™? 
Beware The Dreaded Finger Pointers! 

Sound familiar? Does your 
dealer turn into a 11finger 
pointer" when you need help? 

At SoftwareBanc we offer a 
complete system that doesn't 
stop when your software is 
delivered. 

Careful Product Selection 
Do you get bewildered by 
the endless lists of soft-
ware you find in most ads? 
Let us be your quality control 
department. 

We on ly sel I the best pro­
grams on the market. After a 
thorough evaluation we chose 
d BASE 11

1 
.. for data process­

ing, and 1-2-3™ for financial 
management. 

Our complete line of add-on 
products help you to continue 
to get the most from your 
software. 
Expert Technical Support 
When you buy software from 
us, you can rest assured that 
help is only a phone cal l 
away. Just call us at (617) 
641-1235 for all the free 
support you need. 
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Money Back Guarantee Prices You Can Afford 
We are offering a 60 day money tl-2-3"'. ~M· • •• • • • • • • •••••••• • • $399 
back guarantee on the following tdBASE I!. · · · · · · - · · · · · · · · · · · .$479 

ftw 
. s I d t ABSTAT . .... .... .. . ........ $379 

so are: 1-2-3, dBA E I an dBASEll "' User's Guide ......... $29 
ABSTAT. Cal l for detai ls. DBPlus'" ... . ... . .. ... . ....... $95 

dGRAPH 'M . ... . ... . ....... . .. $199 
Free dBASE Ir User's Guide dUTtL'" ..... . . . .. .. . .... . . ... $69 
Order dBASE 111 from us, and dNAME§ '" · · · · · · · · · · · • · · · · · · .$109 

you 'll rece ive a free copy of ~~11~lob[·~: :::: :: : :: ::::: :U§§ 
our dBASE I l'M User's Guide. TEXTRA"' ....... ' . . ' ......... $60* 
You can also buy the User's t No-risk 60 daymoneyback guarantee 

Only available for I BM PC with MS-DOS. 
Guide first for only $29, and Free Catalog 
then receive a full credit when If you want to learn more about 
you buy d BASE 11 . '"' Software Banc , cal I or wri te for our 

1-2-3 '~ & dBASE Ir Classes free product catalog. 
SoftwareBanc 

Want more in-depth informa­
tion about dBASE II'" or 1-2-3 r"' ? 
Attend a SoftwareBanc Semi­
nar near you. Each session runs 
from 9 to 5, and costs $175. 
Seminars are in lecture 
format with a custom sound & 
video system which is used to 
display taped interviews with 
prominent software personal­
ities and sessions with various 
software programs. 

Chicago Dallas 
Oct. 17-21 Nov.14-18 

661 Massachusetts Avenue 
Arlington, Mass. 02174 
For technica l support call: 
(617) 641-1235 
Dealer Inquiries Invited. 
•• Manufactu1er's trademark 
Payment may be made by: MaslerCard. v,so, check, 
C.O. D .. money order. Mass. residents please add 
5% sales tall. Add $5.00 for shipping and handling. 
Prices subiect lo change. 

San Diego Hours 9AM-8PM E.S.T. 
Dec.12-16 Monday-Friday 



Circle 433 on inquiry card. 

Teach your 
computer 
""ho's BOSSI 
Attend a dBase II or 1-2-3 
SoftwareBanc Seminar 
Here are just a few of SoftwareBanc Seminars· cllents: 

Chase Manhattan Bank 

Computerland 
Cornerr University 
Drgltar EqU1pmen1 Corp. 

Digna! Research 
Dunn & Bradstreet 
E.F. Huuon 
Fox & Gener 
IBM 
Internal Revenue Service 
Laven!hol & Horwath 
Merrill Lynch 
Osborne Computer Corp. 
Polaroid Corp 

1983 Schedule of Classes 
Anchorage 
Augusr I 1- 12 
Sheraton Anchorage 

Washington. D.C. 
August 29-September 2 
Marrrott Clystal Gateway 

4 Days of Instruction 
9:00 A.M. to 5:00 P.M. 
dBASE 11 Fundamentals 
dBASE II Programming 
Advanced dBASE I! 
Problem Solving with 1-2-3 

New York 
September 19-23 
New York Hilton 

Chicago 
October 17-21 
Hyatt Regency 

State of the Art Presentation 

Price Waterhouse 
RCA 
Shell OH 
Sm1thson1an lmrnute 
U.5. Air Force 
U.S. Navy 
U.S. Posta I SeMce 
Victor Business Produc~ 
Westinghouse 
Xerox 

Dallas 
November 14- 18 
AMF AC 

San Diego 
December 12-16 
Hyatc Islandia 

• Video and sound syscem • Buffer Lunch/Coffee Breaks 
• Video rapes of program authors • Portfolio of Comprehensive 

Seminar Notes 

s 175 Per Day of Instruction 
Pre-paymenr may be made by: 
MasrerCard. VISA or Check. 
Call or write to register 

SoftwareBanc Seminars 
66 1 Massachusects Avenue 
Arlington. MA 02 174 
(800) 451 -2502 
16 17) 64 1- l 24 1 in MA 
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computers 
wholesale 

Esprit . . . . ....• . , ... . .. .. ... . $429 
Esprlt II .. . . . . ... . . • . • . .• .. ... 499 
Esprit Ill. .... .. ........ . . . .... 719 
Esprit 111 !Colorl ..... . . .. ..... Cell 

LE.AR SEIGLER 
ADM 3A .................. . .. 549 
ADM SA .......... . .......... 579 
ADM22 . ..... ... .. . . .. ..... . . 599 
ADM 36 ...•. .. •. ..• . .. . •. . . .. 979 

QUME 
102 . . . ......... . . . . . - - - .. - .. . 555 
102A (Amberl . . ... . . .. . ... . . . . 569 
108 ....... . ..... ... ......... . 715 
108A !Amber) ..... . .. ... ...... 729 

TELEVIDEO 
910 ......... . ..... . .......... 479 
925 .. - ...... . ...... .. ..... . .. 669 
950 ......... .. ............... 859 
970 .....................•.... 929 

WYSE 
100 ............•.......• • .... Call 
300 !Color) . . . • . .•...... . ... . . Cell 

ZENITH 
2·29 .......................... 649 
ZT-10 ........................ 399 
ZT-11 ....... . .. . ............. 459 

- MOOEMS­
HAVES 
Micro Modem 100 .... . ....... 289 
Micro Modem II ..... . ....... . 269 
Smertmodem 300 . . . ... .. . .... 199 
Smartmodem 1200 .. . ......... 498 
Smertmodem 12008 .. . _ .. . .. . Cell 

NOVATION 
D·Cat .......• . .....• . ........ 11 
J .Cat .. . .......... ... .. . ..... 10'> 
Apple Cal II . . ............. . .. 310 
103 Smart Cat . . . ............. 199 
1031212 Smart Cat . .... .. . .. ... 475 
212 Auto Cat. .. . ............. 519 

SIGNALMAN 
Mkl .. .... 979 MkVll .. .. $119 
Mk 111 ..•. . .. 99 Mk II . . . . .. 79 
Mk V ....... 89 Mk VI ..... Call 
NEW/ Volkamodam ...... .. . . Cell 

U.S. ROBODICS 

ALTOS 
ACS-8000-10 .....•....•..... $5989 
ACS-8000·12 . .. ... . .......... 7189 
ACS-8000·14 . . ............... 8789 
Series 5-50 .................. 3990 
Series 5· 150 ................. 2199 
580·10 ....................... 4789 
586-10 ......... ' ............. 6389 
586-14 ..................... 10,389 
MTU·3 .. . ........... . .... _ .. 2000 
MTU-4 . . . . .. .... . • ... . • . ... , 2000 

COLUMBIA 
UP Porteble .......... . ....... Cal l 

1 MPC .. . ...• . . .. ...... . •.. . .. Call 
MPC w lHerd Disk ............ Call 

CROMEMCO 
C·10 Super F'ek . . . . ... .. .... 1429 
CS-1 ...... . . . .. . .. . . . .... . .. 3195 
CS·1H .....• .. ......... . .... 5595 
CS·2 . ...... .. .... . ...... .. .. 3755 
CS-3 ........................ 5595 
64FOC ...... . .. . ... . ..... . ... 475 
TUART ....•.... . . .. ... . . . ... 255 

EAGLE COMPUTER 
llESeriM 

II E-1 
II E-3 

PC Seriee 
PC·E 
PC-2 

1600 Serie• 
1620 

II E·2 
II E-4 

PC-1 
PC·XL 

1630 
- Calf us today for the bt1st prict1s­
~ Eag1e Comp1.1101S canr><>t b<I shipped UPS! 

INTERTEC 
Superbrnin II JR ............. 1859 
Superbroin II QO . ...... . . .. .. 2309 
Superbrain II SO ............. 2609 
Compustar .............. . .... Cell 

MORROW 
Aicro Decision wfTerminal 

."1 0 ·1 w/1 drive & software . .. 1270 
M 0 ·2 w /2 drives & software . . 1590 
MD·3 w /OS drivea & software 2010 
NEC 
PC-8801 A Computer ..... . .... Call 
PC·8831A Ouol 5\IO"dlsk drive .. Ca11 
NORTHSTAR 
Adventage20 ... . ..... . ..... 2319 
Advantage 1 Q HOS .......... 3599 
Horlzon2Q64K ........ .. . . . . . 2399 
HO 18 Mb. hard dlak ......... 3879 
TELEVIDEO 
TS-803 ... . .................. 1989 
TS-802 ......................• Call 
TS·802H ............•.. . .... . Call 

ZENITH 
ZF·l00-21 . .. ......... . ....... 2319 
Zf'.120-22 .. . ................. 2879 
Zf'.120-32 . ..... . ............. 4479 

315-4 72-3056 
Hux 150 Brewerton, N.Y. 13029 

Circle 565 on inquiry card. 

ANADEX 
DP·9501 ........... .. ....... $1099 
DP-9620 . ...... . ............. 1199 
DP·9625 ................... . . 1299 
0 p -6500 ........... . ......... 2399 
WP-6000 . ........ . .. . ... .. .. 2159 

CENTRONICS 
730·1 Parallel ................. 200 
739.3 Serial.. ................. 469 

COEX 
80 FT parallel. .......... . .. . . . 289 

C.ITOH 
Prowri1er 8510A Par. . ........ 375 
Prowrher8510A Ser .......... 675 
Prowrite r II Per . . . .. .. . . • . .... 679 
Prowrlter II Ser .. . . , ... . . . .. . . 739 

DIABLO 
620 RO 25 CPS . . .............. 919 
630 RO 40 CPS ... .. .......... 1769 

EPSON 
MX·80FT ............... .. . . .. 469 
MX·100 ....... . .. . ... . .• .. ... 649 
FX-80 ............ . .•.. . ...... Cell 
RX-80 ........ . ......... . . . . . . Cell 

GEMINI 
10X .......... . ............... 295 
15X .......................... 435 

MANNESMA.N TALLEY 
MT·160 I .. .. . . . . .. ... . ....... 629 
MT-160 L . ......... . . . . , . . .. .. 599 
MT-180 L ....... .. ..... .... .. Cell 

NEC 
3510 ..... $1490 3530 ..... $1490 
3550 . . .. . . 1845 nio ...... 1949 
n1s ...... 2099 8023 .... . .. 399 
NEW NEC 2000 .............. Call 

OKIDATA 
ML·82A . . ... . . . . . ....... .. ... 389 
ML·83A .... . ..... . ........... 595 
ML-84 Par. . ................. 979 
ML-92 ......... . . . ........... , 489 
ML·93 . ................ . .... . . 839 
Pacemerl< 2350 . . . . ..... . .... . Call 
Pocemerk 2410 ,, , , . , , .•. .. • . . Coll 

QUME 
Sprint 11140 ...... . .......... 133.9 
Sprint 11155 ..... . . . .......... Cell 

SILVER REED 
EXP 500 Par ............ .. .... 469 
EXP 550 Pe r. . ....... . ...... . . 659 
EXP 550 Ser .................. 689 

TEXAS INSTRUMENTS 
TI -810 Beaic ................. 1199 
Tl·810 P11ckaga .... , . . , . , . . . . 1549 
Tl-810 LO .................. .. 1919 
Tl..S20 BHIC ............... . . 1549 
NEW Tl·850 ...... . . . . . .. : . ... Call 

AMDEK 
Color I ... . .. . .........•..... $279 
Color I+ .................. . .. 319 
Color 11 IRGB I ............. .. . 399 
Color Ill tRGB I ................ 349 
300 G (12" green) .. . .......... 135 
300 A l12"amberl ............. 149 
310 A (I BM PCI ............... 175 

BMC 
15 MHZ t12'"greenJ ............ 79 

NEC 
JB-1260 (12" greenJ ............. 99 
JB-120f f12" greenl ............ 149 
JC-1212: l12"color l ............ 339 
JC-1203 t12"RGB ). .... . . ...... 549 

ZENITH 
2·122 ( 12';greenJ .. . ... . .. ..... 109 
Z-123 112",a mberl .. . ..... .. .... 135 
Z-131 (13"color + gr .I . ......... 299 
.Z-135 IRGB J. .. . .... ........... 519 

- HARD DISKS­
CORVUS 
Model 6 ................... .. 2120 
Model11 . . .. . ............. . . Z970 
Model20 ................... . 3820 
Omninet 6 ................... 1950 
Omninet 11 .... . ............. 2800 
Omni net 20 ... . . ... . ..•...... 3650 
Miror Back-up ............ , ... 670 

PER COM 
Call for b11st pric11/ 

KON AN 
SPECIAL ! SMb. for 5·100 ... . . 1629 

- DISKETTES-

3M/Scotch 
5%" ... $21.95 
1:.1ngle Sided, Double Dens ity) 

5% " ... $30.95 
IDoub lo Sided. Double Oansityl 

Call us for the lowest 
prices on other 

popular diskettes! 
If you can't find what you 
need listed here, just call for 
the best prices on the items 
you require. 

N. Y. rosidonts .. add appropria1e saJet 11111t . 
W e accept VtSA and Ma:s i er Card. Persol'\DI 
and comp nv checks, allow2W9e~s 10 claa• . 
C.0 .0 .'s <e<:iuire a 2S'l!. d&p0sl1. All prices 
and otters may 00 wit.hdraw n without ootice 



Onix as ail Application 
Erivironment 

A tools approach to the needs of the business com1nutiity 
by Mark Krieger and Fred Pack 

The operating sy tern defines a 
computer's environ.merit. And the 
first requirement of an environment 
is that it be reliable. Users need a 
robust oftware foundation- one 
that's not susceptible to a crash yet is 
able to exit gracclully when neces· 
sary. TI1e .system's stability should 
quell the need for relea ~of new ap­
plications, and the spohsoring organ­
ization shouJd provid~ reliable sup­
port. Gen rally speaking, the oper­
ating s stem shoUJd be mature. 

Users also have secondary· neeP,s. 
TI1e operating sy tern must provide 
a framework for its two kinds of 
iiser : the developers and the etid 
users. Developers are most produc­
tive when they have good tools to aid 
the programming process. These 
tools include languages, debugging 
aids, text editors, and other 11tilities. 
End u ers have an entirely different 
set of needs. They shou]d be isolated 
from the e oterka of the compu_ter 
and be given something that i easy 
to use. 

Finally, various technical features 
are needed : 
• the ability to handle multiple user 
• interprocess communication and 

concurrent operations so that 
users and their tasks can work 
together 

• communication capabiHty so that 
users on different machines can 
worl.< together 

• .file locking so that ~ers dci not get 
in each others' way 

• a rich set of utllihes o that we are 
spared from having to create our 
own routines 

• portability ~o that the programs 
we write today will continue func­
tioning ih the advanced machines 
available in the future 

• a large body of application o that 
the computer can immediately 
perform useful work for us 

Because it meets the e criteri~, we 
believe that ~he Unlx operatiJ:lg sys­
tem is one of the systems of choice. 

GeneraJ Software Problems 
Unfortuna tely, most designers of 

operating s terns neglect the heed 
of the end user. The early tlesigners 
dJdn' t expect their systems to be used 
in the mass qtarket, and later design­
ers patterned their prdducts after the 
orig]nals to provide compatibility. 
Furthermore, most computer users 
were tedmically adept; system soft­
ware "hand holdihg'1 \vasn't nece -
sary. Finally, until quite recently 
microcomputers' limited computa­
tional power kept designers from de-

voting the machine resources re­
quired t9 make the system software 
easy to use. 

These historica1 problems are being 
overcome due to the dramatic drop 
in microcomputer prices and th in­
crease in compu ter capabHitie . 
Stated simply, a low-cost computer 
niust not require extensive operator 
training. The typical computer user 
is someone with a problem to solve, 
not a computer professional. 

The increased computer "horse­
power," ~torage, and graphics capa­
bil}ties tpat are standard today per­
mit the S}istem designer to make the 
system iritinitely more pleasant to use 
for both computer professionals and 
the problem solver. 

The historical problems of operat­
ing systems center on their tenden­
cy to be cryptic, unfriendly, and un­
standardized . Phrasing a command 
precisely can require exten sive study 
. of a dense, technically oriented, and 
, usually poorly worded ystem man­
ual . Occasionally, machines respond 
even to proper .;:ommands with 
system-enor-mes ages such as 
BOOS ERROR or E~ ON DEV 011. 
which are incomprehensible. The 
user may find that his data is lost 
be ause he forgot to is ue the SYNC 
command when he turned off the 
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machine. 
lntegrated software application 

package such as 1-2-3 from Lotus 
Development and Visi On from Vfai­
corp provide session guidance, com­
mon data and command structures, 
and consistent documentation. How­
ever~ a fully integrated environment 
can be achieved only by the underly­
ing opei:ating system. Apple's Lisa is 
the first of such systems. Lisa pro­
vides extensive graphical representa­
tion, Jets users issue commands 
without keying, and can exchange 
data with all the integrated applica­
tions. 

AJternatives 
Several operating systems are vy­

ing for a significant share of the 
microcomputer marketplace. The 
primary ones are CP/M, MS-DOS, 
Pick, and Unix. Lisa-style operating 
ystems will soon be contenders. 
CPIM: CPIM was the first signifi­

cant microcomputer operating sys­
tem. Consequently, it has the largest 
collection of application software. 
Because the older microcompulers 
had limited power, CP/M did not pro­
vide sophistication for either devel­
opers or users. Updated versions 
have added concurrency, multiuser 
capability, and portability. Many of 
CP/M1s features have become de facto 
tandard because of CP/M's popu­

larity on 8-bit computers; however, 
CP/M .i hampered by it limited 
abilitie . 

MS-DOS: MS-DOS, designed for 
the newer 16-bit machines, remains 
largely compatible with the com­
mand syntax of CP/M. This has 
proven to be a winning strategy, and 
MS-DOS is very succe ful. At thi 
time, MS-DOS is not portable and 
nms only on the 8086 microprocessor 
family. MS-DOS is evolving lo more 
closely resemble Unix, by mimicking 
the tools approach and file structure, 
which is so useful for program devel~ 

opment and applications. 
Pick: the Pick operating system, an 

applications environment, was de~ 

signed around databases and query 
facilities, which mean s it is easy to 
use. Because it permits programming 
only in "BASIC, it is not efficient for 
math or computational applications. 

Of course, a good deal of data pro­
cessing is concerned specifically with 
databases. Pick is portable and runs 
on a wide range of machine . Origi­
nally designed for larger machines, it 
has the sophisticated facilities busi­
ness users demand. 

Unix: the Unix operating ystem, 
designed by Bell Laborat .rie 10 years 
ago as a program-develbpment base, 
originally ran on minicomputers. It is 

Several operating 
systems are vying for a 
significant share of the 

microcomputer 
marketplace. The 

primary ones are CP/M, 
MS-DOS, Pjck,. and 

Unix. 

very portable and has migrated both 
up- and down-scale. Though a fine 
development sy tern, until recently 
Unix lacked application programs 
and was not for the end user. It has 
always provided an integrated, con­
sistent, and powerful environment to 
software dev lepers through the 
tools approach . We'll di cus Unix's 
strengths, weaknesses, and potential 
in greater detail later. 

Lisa: the Li a- tyle operating ys­
tem will have a profound effect on 
the front-end of all future operating 
systems. A Lisa user sees a graphics 
display wifh pictorial representations 
instead of words. He operates the 
system by manipulating a mouse, 
which moves th cursor among the 
pictures (or "icons"), each of which 
signifies a comm.and or the data to be 
handled. In addition, extensive u se 
is maqe of windowing, whjch en­
ables the u ser to see several displays 
al once. 

Mice and windows are proliferating 
in new application designs even for 
ot·her operating systems. For in­
stance, Multitool-Word, ,a 11ew word 
processor frorn Microsoft, uses a 
mouse and multiple v.rindows, as do 
Visi On and the Unipress EMACS ex­
tensible screen editor for Unix. 

Strengths of Unix 
Unix has a reputation s the best 

environment for writing and main­
taining programs, but it is considered 
a poor basis for end-user applica­
tions. We feel that the acclaim is ·ust­
Jy dese.rved, but the negative enti­
ment is not as appropriate regarding 
app1ications use. 

Unix is mullit1se1·: because the cost 
of a machine is borne by several 
users, it can be lower th an multiple 
single-user alternatives. Other oper­
ating systems are moving toward 
multiuser capability, but Unix has 
always had this facility. 

A less obvious advantage of multi­
user systems is the availability of 
hared data. Most applications rely 

on a database of some kind, and this 
data is usuaJly of general interest to 
the user community. While networks 
o single-user machines can theoret­
ically access a common data bank, in 
practice this is a cumbersome 
process. 

Another inherent irtue of multi­
user systems is the ability to d velop 
software jointly. Large projects re· 
quire many people, and the in­
dividually created components be­
come integrated during the cour e of 
the project. Tnterirn testing and final 
integration are greatly simplified 
when all the components reside on 
th ame computer. MP/M, a mem­
ber of the CPIM family. is available in 
a muJtiuser format, as is Pick. Lisa 
and MS-DOS 2.0 are not muJtiuser 
systems. 

Multitasking capability: the process 
of ru nning more than one program 
concurrently i another asset of the 
Unix system. This permits you t-o d 
more than one job at your terminal : 
for example, you could query a 
database while printing a lengthy 
report. Mo t microcomputer operat­
ing systems do not provide this capa­
bility, and even ome mainframe 
operating system limit the scope 0£ 
m ul titasking. Unix has no built-in 
constraints on the degree of concur­
ren t work. 

Unix i the best program-rleve/opment 
system: though most computer users 
are not programmers, they do rely on 
the programmers' creations. Thus, 
Uni;i< applications can be particular­
ly sophisticated bec.ause the develop­
ment environ ment is so rich. 



A number of standard languages 
are included in Unix, among them C, 
assembler, and FORTRAN. Pascal, 
COBOL, BASIC, and Ada are also 
available. C combines the efficiency 
of assembly-language with the con­
trol structures of modern high-level 
languages. Many applications exist 
for most of the other languages. Unix 
a l ~o pr vides several editors and de­
bugging ajds. The standard ed line 
editor is usually supplemented with 
the vi screen editor, which is now 
part of Unix System V. 

The concept of reusable tools per­
mits existing program segments to be 
strung together. Many applications 
require sorting of data, for example. 
Under most operating systems, the 
programmer must either write his 
own sort or obtain a commercially 
available one. U ing tbis sort may be 
a separate job step. As one of its hun­
dreds of built-in utilities, Unix in­
cludes a sort that can be run as a con­
current task or as a separate step. All 
of these utilities can interface with 
either terminals or files and com­
municate with each other. An exam­
ple is the /ROB database package. 
/ROB is a collection of approximate­
ly 40 interacting tools that let you 
build a relational database without 
writing a single program. 

An advanced file system: historically, 
operating systems organized files in 
a "flat" structure s that users' data 
and programs were commingled. As 
ystem complexities and disk sizes 

grew, flat £iJ systems b came in­
tolerable. Unix provides a far ad­
vanced method of managing data 
and programs: the tree-structured file 
hierarchy. 

fn Unix, files are members of direc­
tories, which are themselves mem­
bers of higher-level directories. Data 
and programs can therefore be orga­
nized coherently according to need . 
Any file or directory can be protected 
against unauthorized access. This 
protection extends to read /writ /ex­
ecute access for specific users, groups 
of u er , and the entire user com­
munity. The file system is easily 
navigable from wi thin program or 
the command line. 

Unix has e.rtensive communications 
capabilities: standard Unix utilities 

transfer files between computers . ln 
addition, the communications pack­
age pem1its a user to pass through 
one computer and log into another. 

Weaknesses of Unix 
The most often cited criticisms of 

Unix are its "user unfriendliness," it 
tendency to destroy files when the 
hardware crashes, its lack of record 
interlock needed to permit multiple, 
simultan ou write access to shared 
data, and the lack of a body of avail-
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RECORDS SORTED 

lf you are serious about dBA E CI '" 
you need DBPlus."· This program 
runs outside of dBASE n "' and per­
fo1ms the following important 
functions on dBASE II '~data mes: 
• ort 
• Compress/Oewmpress 
•Transform 
DBP!us •u is designed to free you 
from the chore of typing, or 
m morizinga ne\"1 language. In 
most cases all you have to do is 
move the cursor to the next menu 
item and press returnt 
ORT 

DBPlus ·~ can sm1 a data file up t 
15 times faster than dBASE II ,., on a 
single field; 32 fields may be sorted 
in a single pass and each additional 
field requires 1% more sorting time. 

Circle 214 on Inquiry card. 

able applications. Until recently, the 
Bell System seemed unconcerned 
with the commercial potential of its 
Unix product and thus did not take 
the steps needed to ensure its success 
in the marketplace. 

User 1111/riendliness: Unix was de­
signed for computer pro e sionals, an 
audience that appreciates terse com­
mand syntax because a minimum of 
keystrokes are needed to get results. 
Thus, to copy files you enter cp in­
stead of "copy." This minimalist 

COMPRE IDECOMPRES 
A cop)1 of any dBASE II ™data file, 
can be produced which is only 
30% to 40% of the original size. 

The compressed file will save 
you transmission time and phone 
costs when you send a data file 
over a modem. 

Making backup copies of large 
data files can use up many noppy 
disks. Compressed fiJes will save 
you space in archival storage. 
TRAN. FORM 
You can now modify the structure 
of any data file, by adding, deleting, 
and modifying fields without any 
programming knowledge. 
dB Plus"' can aJso create a new 
file which is compatible with 
Word tar/MailMerge."' 
Now r tailing for $125. 
Manual and demo available. 
Call for a dealer near you. 

HumanSoft 
661 Massachusetts Avenue 
Arlington, Mass. 02174 
(617) 641-1880 
Dealer and distributor inquiries invited! 
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philosophy extends to the Unix 
manuals, whid\ require considerable 
study to comprehend. Few examples 
are given1 which further makes the 
system difficult to learn. 

In realily, Unix is no harder to use 
than any command-line-oriented sys­
tem. You m ust learn the syntax of the 
commands, and Unix cannot be 
faulted for having so many com­
mands-; these commands, after all , 
are what give it great power. The 
commands use a standard format 
and syntax, unlike some competing 
products. ln addition, the develop­
ment of new menu-oriented shells is 
making Unix more accessible to the 
end user. The documentation is im­
proving considerably, and numerous 
books have been written on Unix, 
which improve the learning process. 

Propensity to destroy files: the 
criticism goes back a few years. 
Because Unix uses a ''write behind" 
file mechanism to improve disk per­
formance, there is a risk of file cor­
ruption or data Joss if the hardware 
is not properly turned off (e.g., dur-

ing a power failure). Such file losses 
occurred with regularity years ago; 
however, recent improvements have 
made Unix at least a robust as other 
systems. 

Lack of record interlock: the lack of a 
tecord-1nterlock feature has been a 
ser'ious impediment to widespread 
commercial use of Uni'<. Most data­
processing applications require users 
to share a common database, and1 as 
discussed earlier, Unix made shared 

Unix comes with C and 
FORTRAN, and other 

languages are 
becoming available as 

demand increases. 

data possible by its multiuser nature. 
Unfortunately; Unix did not protect 
these files against simultaneous write 
access, which created the risk of file 
degradation. Of course, application 
developers could arrange for their 
own protection, and many did . Even 

so, the operating system is the best 
place for such protection, and Unix 
has not had it until recently. 

The Bell System: another criticism of 
Unix has been that it is a creature of 
the Bell System, whose interests may 
not correspond to those of the com­
mercial computer world. This obser­
vation has certainly been valid, and 
as Unix progressed (without com­
plete upward compatibility) from Ver· 
sion 6 to 'I; and later from System Ill 
to V, observers had the right to £eel 
that the system was too unstable for 
them to rely on. 

Bell has clearly responded to those 
objections: the royalty fee has been 
reduced, the company has promised 
that it will not make future enhance­
ments at the expense of compatibili­
ty, and Bell Labs has begun working 
closely With the major hardware 
manufacturers so that Unix can be 
available in a standard manner on all 
the popular 16-bit microp.ro essors. 

Unix as an Applications Base 
Unix is a sound vehicle for appli-

--- ------ - - --------------- -- cations programs. The body of exist­
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Cherry Hil l, NJ 08003 
609-424-4700 
21 5-629-1289 
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ing, commercia11y available Unix 
applications is not yet very large 
because until recently few microcom­
puter manufacturers supplied Un1x 
witl1 their machines. Applications are 
written as authors see a new market 
develop, and authors can reliably be 
expected to service the Unix atea, just 
as they have flooded the MS-DOS 
arena, which did not even exist two 
years ago. 

For years Uni has been the 
primary system in many research 
labs and engineering firms. These 
centers have designed many applica­
tions for internal us~, and sotne of 
these are now appearing commer­
cially. 

Languages: Uni comes with C and 
FORTRAN, and other languages are 
becoming available as demand in­
creases. Thus, both RM and CI5 
COBOLs1 which are very popular on 
CPIM systems, now exist for Unix. 
BASIC from Microsoft and SMC have 
been ported. The first Ada imple­
mentations have been for Unix 
because Unix offered the best devel­
opment base for its authors. Pascal, 
BASIC, and rORTRAN from SYS are 



NEVADA 

each! 
A HIGH CALIBER COMPILER FOR CP/M. 

Teachers praise Nevada COBOL. Ex­
tremely easy to learn, easy to use. Nevada 
COBOL is installed in hundreds of high 
schools. colleges, and universities . Its ex­
cellent documentation, 165 pages with an 
index. also serves as a class room text. 
And, students love Nevada COBOL. It's 
the affordable, easy to use COBOL. Imagine 
-being able to do advanced projects at 
home, and "no more long waits at the com­
puter center." 
Nevada COBOL. A compiler based upon 
the ANS l-74 standards with some level-2 
features. COPY, CALL ... USING ... CANCEL, 
PERFORM ... THRU .. . TIMES ... UNTIL, 
IF ... ELSE ... NEXT SENTENCE, AND/OR, 
DEPENDING ON, INSPECT. TALLYING, 
REPLACING. And more. Much more. 
Applications Programmers proclaim 
Nevada COBOL the best compi ler for devel­
opment. It's fast. It's compact. It's portable. 
Better yet. you can distribute your object 
programs, royalty free. 
Take advantage of our money back guar­
antee . If you are not completely satisfied, 
just return the package - in good condition . 
with the sealed diskette unopened-within 
30 days, and we will refund your money. 
A powerful addition to their microcomput­
ers . Since December 1979, when we ran 
our first ad in Byte magazine, thousands of 
users worldwide have discovered Nevada 
COBOL. There's even an established 
Nevada COBOL Users Group! 
Join them! Order now! 

ELLIS COMPUTING'M 
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available from certain hardware 
manufacturers. 

Menu systems: the "user unfriend­
liness" issue has been disposed of by 
front-ends to Unix, which replace the 
command-line interpreter (shell) with 
a formatted screen that d isplays a 
menu. For example, Fortune and 
Altos Unix machines both include a 
menu shell . In addition, Unipress's 
menu system can be tailored easily 
either as a replacement Unix shell or 
as a front-end to any application . 
Properly configured menus can 
significantly reduce the learning 
period and error rates and guide the 
user. 

Word processors nnd editors: Unix in­
cludes both word processors and text 
editors: the nroff/troff package is ex­
tremely powerful, although difficult 
to learn and use; the ed line editor 
has recently been supplemented with 
the full-screen vi product. 

Software vendors are now provid­
ing excellent additional tools. The 
XED, Horizon, LEX, and the Fortune 
Forward word processors have fea­
tures heretofore available only on ded­
icated word-processing machines. 

EMACS is a sneen ectitor that has 
migrated to Unix from its origins on 
DEC 10/20. This product has extraor­
dinary powers; for example, multiple 
windows enable several files to be 
edited simultaneously, and a built-in 
compiled MLISP programming lan­
guage provides great extensibility. 

Spreadsheets: the rrticrocomputer 
age was to an extent built upon the 
spreadsheet. Such programs are now 
available for Unix. The Unix environ-

ment is so powerful that spread­
sheets like Ultracalc have no practical 
limits on the numbers of rows or col­
umns. Unicalc is compatible with 
Visicak and Supercalc. Both these 
spreadsheets are written in C, so they 
can be placed asily on any Unix 
machine. Multiplan is also available. 

Database nnd ISAM: because Unix 
itself does not provide a keyed file 
mechanism, products have been 
written to fill this need. (Only Pick 
has been designed with a built-in 
database.) A variety of modern rela­
tiona l databases are now available. 
Mistress, Informix, Unify, Ingress, 
and /ROB are all tailored for Unix. 
Some of them also support query 
languages. 

Programmers often want to access 
data based upon a key or index, with­
out needing a full database sy tem. 
The Phact ISAM (indexed sequential­
access method) sy tern from Uni­
press enables the C language pro­
grammer to build and maintain so­
phisticated multi-index, variable­
length record, ISAM files. The lnfor­
mix package also has an ISAM 
system. 

Emulators: because so much soft­
ware is designed for the older 8080/ 
Z80 CP/M computers, several Unix 
software houses have written emula­
tion packages that can interpret CP/M 
object code. This capability vastly ex­
tends the range of usable applications 
for Unix. Because Mimix, an 
emulator for CP/M, is written in C, 
it is portable and runs on PDP-11, 
VAX, 8086, and MC68000 Unix sys­
tetns. The Bridge is another example. 

Emulators for MS-DOS, Apple 
DOS, and CP/M-86 should be avail­
able soon. 

Business applications: the word pro­
cessors and spreadsheets mentioned 
above are the first step toward full 
business applications. In addition, 
now that COBOL and BASIC func­
tion on Unix, a tremendous body of 
application software for business can 
be ported to Unix. The Open Sys­
tems and MBSI financial packages 
already function on Unix, and others 
are following. 

Summary 
This powerful operating ystern is 

demancling new applications; its soft­
ware foundation i growing, and Bell 
Labs' decision to lower royalties and 
work with equipment manufacturers 
is giving Unix a needed push. As a 
result, great numbers of rrticrocom­
puter users are being attracted by this 
multiuser operating system, no 
longer labeled unfriendly since the 
implementation of front-end menus. 
The Unix system is catering to the 
needs of both developers and end 
users, and a continued increase in 
widely known business applications 
will ensure that Unix meet its 
potential .• 

Mark Kn"egereanred au M.S. i11 co111p11tcrscie11ce 
from Prati /11slil11/1' n11d was a visiting ccmrputa 
scie11tisf at CERN i11 Grmevn, Swilzcrla11d. H~ is 
president and cofi111nder of U11ipress Soffwnre. 

Fred Pnck earned m1 M.B.A. from cw York 
Univers ity. lie is vice-preside11/ and co[o1111der of 
U11ipress Softw11rr (1-164 Raril1111 Aue., Higl1/a11d 
Park, Nf 08904). 
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CROM IX ._.DEC AT- 11 
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Even if your business isn't pictured here ••• 
CADO has the computer system you need. 

Whatever you sell-product or service--if you're in 
business with CADO .. . you're in business. 

It's that simple. CADO hos o computer system to help 
you keep track of every side of your specific business-­
inside and outside. 

Here's why more and more businesses ore choosing 
CADO: 

EXPERIENa. CADO has been installing turnkey solu­
tions to specific business problems for ten years-on eon 
in high-tech time. 

SOFTWARE. Hundreds of programs are ovai I able 
through CAOO's vast Distributor network. Your nearby 
CADO office hos a staff of professional programmers 
who con also design or adopt on application tailored to 
meet your exact needs. 

EXPANDABILITY. You can start with a desktop system 
(video terminal and printer) and grow- with CADO-to 
a 64-terminol system with 1.1 billion bytes of storage. The 
fact is, the CADO supermicro outperforms many mini­
computers that cost tens of thousands of dollars more. 

Complementing all that data processing power, you 
get CAIXYs exclusive WordBoseJM which combines power­
ful data capture techniques and output control with com­
Circle 75 on inquiry card. 

plete word processing capabilities. WordBase does all 
your word processing, lets you generate custom reports, 
prepare forms, and create unique data lx:ises-all with­
out hiring a technical staff. 

So whatever business you're in--put yourself in 
this picture. Call 800-556-1234, ext. 128; in California, 
800·.441-2345,ext. 128 for the name of your nearby 
CADO Distributor. Or send in the coupon below. 

ACON 

CADO Systems Corporation 
2055 West 190th Street• P.O. Box 3759 • Torronce, CA 90510 
(213) 323-8170 • Telex 66-4711 <:ADO TRNC 
My business is ________________ _ 

Please rush me more informolion now oboul the CADO system 
I need. 

COMPANY _ ________________ _ 

ADDRESS. ___________ PHONE ____ _ 

CllY _________ STA. _____ ZIP_ - ---
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How HP business graphics 

Enhance your reputation for being more pro ­
fessional, persuasive, credible and effective 
than your competition with the new HP 7475A 
Business Prof essional's Plotter. 

Make a first impression that lasts 
The vita l importance of graphi cs to today's business professional 
cannot be overstated. ln survey 
after survey, statistics prove 
graphics ca n help you 
spot trends and rela tion­
ships quickly, 
analyze dat a 
accurately, and 
communicate 
your ideas 
with more 

clarity 
and power 
than in any 
other way. 

Even more im­
portant, graphics 
can actually increase 
personal and company 
productivity. And -: reate a 
first impression of quality a nd 
professionalism that lasts and lasts. 

Graphics: the end to meetings 
that go nowhere 
In a fascinating research project conducted by The Universi ty of 
Pennsylvania , 123 MBA candi da tes were involved in a study 
designed to test the effectiveness of business graphics in meeting 
sit uations. The results were startling. ln the group where visual 
aids were used: 
• Meetings were shorter: The study showed a 28% reduction in 
meeting length when transparencies were used . 
• Group consensus was faster: Agreement was reached by 79% of 
the group using transparencies, compared with only 8% among 
the control group using no visual aids. 
•The decision process WllS accelerated: 64% or Study participants 
sa id they made their business decisions immediately after the vis­
ual presentation. When overheads were not used, the control group 
sa id they delayed decision-making until some time after tlie group 
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disc11ssio11 followi11g the pr-esentation. 
• Presenters with visual aids were perceived as being more profes­
s ional , persuasive, credible and effective than those not using 
vi ual aids. 

Now, with the new HP 7475A Business Proressional's Plotter, 
your meetings can have immediate and productive results like 
these. 

How the quality look 
of HP graphics can help 
The way you present your information can be equally as important 
as the actual information you're presenting. And that 's where the 
new HP 7475A usiness Professional's Plotter lets your profcs­
sionaJism shine through . 

Standards unsurpassed in the 
plotter business 
The technica l standards or the HP 7475A have no equal for pro­
ducing quality graphics. With a resolution or one-lhousandth-of-an­
inch , curved Lines are smooth, not jagged, and straigh t lines arc 
consistently straight. Its exceptional repeatability (the ability of a 
pen to return precisely to a given point) assures that intersecting 
lines and cin:ular shapes will meet exactly. The result is higl1-q1mlity 
charts and graphs you'U be proud to present. 

Why 6 pens when experts say 4 will do? 
Graphics industry experts maintain that 
good graphics contain four colors per 
chart. But Hewlett-Packard goes the 
experts two better by providing a 
six-pen carouse l, so you can 
store and use pens of different 
widths - thi ck pens for 
bold headings and thin 
pens for details. And 
with six pens, you 
won't have to 
waste valuable time 
changing them. That's 
important when " the 
boss wants to see your pre­
sentation in twenty minutes!" 

With the HP 7475A you a.ISO 
get automatic pen capping to pre· 
vent pens from drying out between 
uses , and specia l "pen damping" 
(gently lowering the pen to the paper or 
transparency) to increase pen life and ensure better line quality . .. 
use after use after use. You also get a rainb-Ow of 10 colors to 
choose from, in two line widths. 

Your choice: 2 paper sizes and today's 
most popular graphics software packages 
While most professional business applications will be satisfied with 
standard 8!.'2 x 11" paper or transparencies, the HP 7475A adds the 



can be the key to your success. 

capability of plotting on larger 11 x 
17" media, too. The larger plots are 
especially well-suited for time lines, 
PERT charts, schematics and engineering 
drawings. 

Best of all , you don't have to be a programmer 
to produce quality graphics on the HP 7475A. 
It's supported by a variety of professional graph ics 
software packages for both HP and non-HP desktop 
and personal computers. 

aturaUy, speaking of software compatibility leads us to 
hardware compatibility .. . . 

Compatible with almost any personal 
computer in the marketplace today 
With two interfaces available, the HP 7475A quickly "makes f:ri ndstt 
with most models of today's most popu lar personal computers, 
including IBM~ Apple7"' Compaq7"' Osborne and Commodore™ 
-- as well as a host of HP computers. 

The cost? Surprisingly affordable 
The new HP 7475A Business Professional's Plotter is an amazingly 
affordable $1895. When you consider that a typical fee for a single 
five-color transparency from a graphics service is $50- and that 
the same transparency can be prepared for about $1 in materials 
on the HP 7475A - the return on your investment is almost 
immediate. 

Another choice : HP's low- cost, 
high performance 
Personal Computer Plotter 
For the "business on a budget:• you may also want a look at our 
2·pen Personal Computer Plotter, the 7470A . Its low cost {only 
$1095) is as remarkable as the quality of its plots. With many of 
the same features as the new HP 7475A, the HP 7470A plots 
on a single paper size (8Y.i x 11 "). It stores and caps two pens, 
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and you caa easily change the pens 
yourself for multi-color plotting. Best of 

all, the HP 7470A 2-pen plotter lets you 
tum your personal computer into a personal 

graphics workstation for only $1095. 

Send for your FREE "Better 
Presentations Package'' today! 

For a FREE sample plot, overhead transparency, and more 
details, mail the coupon below today. We'll also enclose a list 

of software packages you can use with the HP7475A or HP 7470A. 

For the name of your nearest 
Hewlett-Packard dealer call 
toll-free 800-547-3400. 

F//dl HEWLETT 
.:~ PACKARD 

, 101303 

r----------------------, 
YES! I'm ready to gain a reputation for being more prof es· 

siona\, persuasive, credible and effective than my competition. 
Please send me your FREE "Better Presentations Package," so 
I can learn more about the new HP 7475A Business Profes­
sional's Plotter and the HP 7470A Personal Computer Plotter. 
I understand J will receive this valuable package without cost 
or obligation. 
Name Title ______ _ 
Company ________________ ~ 
Address _________________ _ 

City/State & Zip ______________ _ 
Phone Number( __ ) ___________ _ 

My computer is ______________ _ 

Send to: Hewlett-Packard ' I 16399 W. Bernardo Drive, San Diego, CA 92127 
Attn: Marketing Communications 11303 am I 

L----------------------~ 
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Usenet 
A Bulletin Board for Unix Users 

You can easily connect to a nationwide network of Unix enthusiasts 

AJthough they aren't as well known 
as Unix text editors and program­
development tools, Un.ix communica­
tions programs are powerful pack­
ages that provide access to Usenet, 
an electronic network that links Unix 
users around the country. You need 
only a Unix. system and a modem to 
electronically send and receive mail, 
transfer files, and discuss the delights 
and frustrations of using Bell Labor­
atories' operating system. The com­
prehensive set of networking capabil­
ities even enables you to log in to 
both a local and a remote system and 
work on the two simultaneously. 

The Usenet Network 
Usenet provides a set of programs 

(collectively called netnews) that all ws 
messages to be posted in news 
groups, where user-defined topics 
are discussed . Anyone who has ac­
cess to a Unix system running Usenet 
can participate in this network: there 
are no special membership require­
ments. The network is managed and 
maintained cooperatively by volun­
teers. Although no central adminis­
tration exists, individual member 
who devote a significant amount of 
tim to Usenet are generally consid­
ered opinion leaders when policy or 
strategy decisions are needed. Mark 
Horton, who works at a Bell Labora­
tories branch in Columbus, Ohio, is 
such a leader. Horton, who became 
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by Sandra L. Emerson 

interested in Usenet while at the Uru­
ve rsity of California at Berkeley, 
helped develop the current Usenet 
program . He points out that Usenet 
has grown from 50 sites two years 
ago to more than 500 today, with 5 to 
10 new sites joining every month. In 
January of this year, Horton polled 
Usenet members to assess their feel­
ings about a potential surge in mem­
bership resulting from the spread of 
desktop Unix systems now available 
at more popular prices. Although 
some members were concerned that 
the network might be ome over­
loaded, the general sentiment was in 
favor of continuing to allow anyone 
witll access to a Unix system to join. 

Participation in Usenet 
To set up a Usenet site, you need 

a Unix system, a modem (preferably 
an auto-dial type), and disk torage 
to cope with the flood of messages 
that Usenet will unload once you are 
connected. lt's not unusual for a Large 
Usenet site to have more than 2 
megabyt s of mess ges in its queue. 

The C-language Usenet programs 
run under the Unix operating sys­
tem, but physical network other 
than Unix's native uucp (Unix-to-Unix 
copy) can be used to cany the news: 
for example, gateways exist on a 
limited basis to the Defense Depart­
ment's ARPANET and IBM's Bitnet. 
The majority of sites, however, use 

the uucp programs because they are 
already supplied with the rest of the 
Unix. software and their use requires 
no special hardware. 

Usenet members can sign up for 
any of several dozen news groups on 
topics ranging from assembly lan­
guage to auto mechanics. And any 
user can start a news group. The 
Usenet community-currently made 
up of Unix. users at universities, 
manufacturers and packagers of Unix 
systems, and providers of Unix­
related services-has already built a 
large, unique, and occasionally rich 
database of news and commentary. 

Usenet's History 
The Usenet s ftware was devel­

oped by a group of programmers­
Steve Daniel, Tom Truscott, Steve 
"Bellovin, and James Ellis- at Duke 
University in the spring of 1980. The 
first connection they made W&S to the 
neighboring University of North 
Carolina. Prior to the development of 
Usenet, Unix. users could send elec­
tTonk mail and files from point to 
point using the existing Unix network 
facilities, but no larger organizational 
framework or technical support was 
available for pooling news from a 
wide reading audience. 

Version A of the Usenet front-end 
software was originally intended for 
use by the members of Usenix (uni­
versity Unix users group) as a mean 
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for online publication of their news­
letter, but this implementation never 
really materialized. In the fall of 1980, 
Mark Horton at Berkeley learned of 
Usenet and became the first West 
Coast link. After the network was in­
troduced at a Usenix meeting in 
Delaware;, several more Unix sites 
were connected to it. Soon Usenet 
sites were cattered across the coun­
try; Oregon's Reed College and the 
University of Oklahoma were early 
members. Shortly afterward, pro­
grammers at- Bell Labs (at the mother 
node in Holmdel, New Jersey) took 
notice, and U enet was strengthened 
by the addition of Bell Labs person­
nel and facilities. With very little 
advertising, Usenet gained SO mem­
ber sites in its first year, 

The Usenet software was or.iginal­
ly designed to deal with a volume of 
one or two news articles per week. 
With an increasing volume of mes­
sages (the current leveJ of activity i 
nearly SO new articles per day), it 
became dear that new front-end soft­
war was needed . Aided by a tal­
ented young programmer named 
Matt Glickman, then a high school 
sophomore, Mark Horton and other 
at Berkeley rewrote the Usenet soft­
ware early in 1982. The version B pro­
grams could handle the increased 
volume and, more Jmpottant, could 
sort the messages by topic. Previous­
ly1 messages for all news groups had 
been delivered in the order in which 
they arrived at the news machine. 
The version B programs (B News) 
contributed significantly to the 
growth of the network. The lat.est 
release of the e programs is B News 
2.10 (spring of 1983). The older form 
of the news programs, A News, is still 
in use at two of the original Usenet 
sites. A screen-editing front-end 
package called notesfiles is also 
available at some Usenet sites. 

Between releases of front-end oft­
ware, any Usenet member may sug­
gest improvements or solutions for 
bugs and po . t them in a news group. 
They are then di tributecl to the net­
work from news groups such as 
net.sources. 

When a new member Joins Usenet, 
a neighboring site sends a copy of the 
source for the news programs and 

documentation to the new site. In­
stalling the programs and custom­
tailoring them to individual needs is 
not patticularly complicated; ade­
quate disk storage, however, is quite 
important because the programs and 
documents themselves now consume 
about 700,000 bytes. Because of its 
size, the 2.10 B News release is being 
d istributed in Unix tar format 
(suitable for tape or disl<) instead of 
through the net.sources news group. 

Finding your nearest local site is a 
key part of getting on Usenet, either 
as a new site or as a user. Because 
there is no central distribution point 
for the Usenet programs, the Spread 
of both news and oftware depend 
on the cooperation of member site 
.in forwarding materials to their part 
of the network. 

It's a Bulletin Boa-rd 
Although the protocols of getting 

on Usenet and adding or reading 
messages are slightly more elaborate 
than those for The Source or Compu­
serve, Usenet does appear to the user 
as would most electronic bulletin 
boai·ds. Messages are dated and 
posted m news groups, each of 
which is named according to the 
main subject matter of the messages 
it posts. Anyone entering a message 
must decide which news groups 
should receive it. Messages and an~ 
nouncements of general interest are 
posted to net.general. For e. ample, 
net.general might announce the forma­
tion of new news groups, post trivia 
questions, and relate other miscella­
neous messages. 

As in many information utilities, 
each ubscriber can select a pe1·sonal 
list of topics. However, user may 
read articles from any news gtoup at 
any time. The software can keep track 
of which articles have been read; 
unread articles are Listed chronologi~ 

cally by publication date, beginning 
with the earliest . 

Of the more than 500 official 
Usenet ites, most are at universities 
and Bell Lab research facilltie . Each 
site that has an intelligent modem 
(and can therefore forward messages) 
agtees1 by conventioni to forward 
news to at least two or thtee thex 
machines. This agreement cuts down 

on phone costs and helps distribute 
network maintenance. However, each 
region also has one or more back­
bone networ\.;: machines that link to 
up to 50 Unix systems. Recently, 
manufacturers of Unix systems and 
software and providers of Unix­
related services have been joining 
Usenet m increasing numbers. The 
user population might therefore be 
shifting from an academic and 
research community to one including 
many representatives from the out­
side world. The Usenet reading au­
dience undoubtedly numbers in the 
thousands. 

A Map of the Network 
Of course, you don't have to be an 

official site in order to participate in 
Usenet. Many Usenet users simply 
obtain accounts on major network 
node mach.ines, such as the nearest 
VAX, and dial into these machines to 
read the news. Users at official 
Usenet sites who have agreed to store 
and forward news set up uucp links 
with the network node machine and 
with their neighboring Usenet 
machines. The uucp programs func­
tion by queueing up work in a spool­
ing directory and performing it at 
times specified in system file . The 
fact that the uucp process always in­
volves copying- copying out work to 
be sent and copying in work to be 
received-is another reason that ade­
quate disk storage is important for 
Usenet sites. Usenet site poll the 
network on a regular basis, telephon­
ing specific machines at agreed-upon 
times to send and receive work. 

1f you own a desktop Unix system, 
to join Usenet you will likely become 
an end node connected as a satellite 
to the nearest large Un1x system. Par­
ticuJ ayly in the San Francisco Bay 
, rea, some manufacturers of Unix 
systems and software have been 
making their in-house development 
machines available on a limited basis 
for Usenet use . 

Although no formal mechanism for 
network self-study i set up, inter­
ested users periodically measure the 
volume of traffic, make a map of the 
network, and even analyze the con­
tent of network news and po t jt to 
the appropriate news groups. Several 
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Circle 467 on fnqulry card. 



(GmpuPrO) 
SYSTEMS CENT ER 

Byat11m B/1 BA $ 4495 
Syetam S / 1 89 !65395 
Sy11t11m Bl BC !68895 
Bya<:em B /1 6 6BK !669915 

MU\.. Tl-PRO- MP-1C .... .. . . C ALL 
By111;em ZBD .... . , • , .... , , , ... 912995 
ea MEG. HARO OIBK B\JB­
BYBTEM For ALL SYSTEIVllS !52999 

* Fully Assemblad & Bur11ecHr> * 
.A "1 S'flllt.a,.,,,a 1>-t:1~ SORC~'S SUPE~WqfT"E.q 
SPEl..I.. CHECK R . MAIL l.IST S ~0<1M LE TTE"' 
PAOC>RAM1S 
•NTE l=llP.ACEA 3-B Sene1 A&.T !E-5 ' 5 

IAA.M ... 1884K S, "': 5A T $~ "1= 

l:IAM-ll1 1 2Bt<BllEi~&:T liiBa!:I 
l'IA M 1111 c56K Q t e A .,. ' '.395 
CPUUUK- \111/CPIM &"~t. T" .$7 60 
11 11< BLO"T MOTH E R ROA RO '55151 

MORROW II 
MD• Wtull••TY llll"A••DDM 100 
T'E!RMIN ... L & T ALL!<Y 'BP\AfT PRfN'T'EA !6 1 !!>9~ 

MO:ll W I AL.l. o r THE A510vE ""-US 
GUES"T BOOl<KEE..,NCl 
HU\ltll!G, WIN C H IUITi!: R ORIVl!l 
aua av&TEM N/SW ~R f .. E 
M•CPOCS :;.s•ON 
MU l.1' .. VO Wt3 SE"!IAL. 
1 P~ ~ T C:LOCK & INT 

. ,. auaaVaTllM W IOSOO ORV. 
o.JOMA C~ & BASIC 

COLUMBIA 
$ 1095 

M008L 1800•., W IS W o<.C S3.270 
CRT CONT ZE!NITH t-tt-ReS ~GB & G~N MDN 

EaGLE P. c.-2 

{~)Access ... 
COMPL..ETI! DOATADLE W /941( 

RAM, 7"" AMBE R. 2 D<'lv _ 2 MODEMS 
MXeo P<'IN'Tl'I, S I' I( a. GRAPHICS 
wA.o~ o s .w & Yu-t.a,-.eia. USl 112 .. 
Al'\ASE;R MON & Many Ot:lt:.i°'"iil A v • 

PRINTERS 

CAIBYWRI T E R 
TALLEY MT 1 60L. 
EPBQN 
MICROBUFFER Elk 
Se r1a1 For Epson 

OM.IOAT A 

CAL.L. 
CALL 
C A LI_ 

$ 1 29 
CALL 

$295 

f7iiT'i3THE LAST MEMORY'" 
~ W / ORAM $1 '10 

Wll'>4K H i·SPO STATIC RAM $269 
ORMI EPF=IOM&R.A.M·WlLLWOAK 
WEl.L. 1N NORTt'I S T'\R HnR1Z:ON 

{j~TER 
OAZl! l.L.l!·llB·USHl aYSTEM 

w £:"" e2 eHO j 1Al"E 
BACK·U "' O .. T'IONA L.) $I 

1!1 4 1'< l'IAM l!IO W'13:'> SC'"!IPS 

BOS 7 CCU UPGAAO 

D•llK'MABTl!"R 5.4

1'1 &. B ''"' 

CQ~NS 
M M -e, e 1 2008Al.JO 
511 00 MOOEM BO. WIS W 
S LOTS OF EX FlA FeATUFIES 

NOVATION 
.J-CAT MODEM $1-is 

FOR ALL MICROS INCL.OS A LL. Cl3LS 

VB 1 C MEMORY MAPPEO 
VIDEO BOARD 

TRANBMCCE'M 10200 
SY R .ACAL VAOIC ffi.::1 7 5 

EASIER TCl U5Ec To-tAN MOST OTHER 
MODEMS ON THE MA,RKET 

PC MATE by i I (!j~ ~ I :~ ~o: 
1 at: MATE 6<1K Pl'-'B SERIAL 
2nd MATE 2SERIAUO? PAl=IA 

15 MEG. CA~TWNCHESTER 

LecOweh~)'OIP. D OSfrYl9M·~ 

& S-1008Ll5 

S·100 MAINFRAMES 
PARA DYNAMICS 

38ROB PAONTO Vll/SEGlUENCe;:F! 
HEAVY ourv PVVR & COOLING 1"0!=1 
20 SOAROS ANCI ANY M IX OF 
OFUVES & EIAC K-UI=' OE V ICES $12::35 
30li!O l'I ~CK M::JLINT i!O SLOI 
lillilOQ A RAC!< OLJ.<l.1.. e- Ol'IV C"'B 
3<1100 iOSLOT OUA 5 

INTEGRAND 
aoa o•eio W / Ol"TIONS 

SPEC FAINT o;1L TEl'IS. a-1 00 
CONNECTOl'IS ACCBLS. TE.F1M MB 

-11 00 Q WIWOOO 1"R IM 

FLOPPY DISK ORIVEB 

AOC-ON DRIVE BYBTEM 
A L..L·IN-ONE CASINET 
WITH IZC MEG, M.0. 
& . II! OUME IZ4R F .'0 . 
C A SINE • PW,:t. SUP .. CASLES, 
& FA W /F1L TE.R INCLO. 

Qume 842 8 " 0500 $460 
242 B " DSDD $445 
1 4 2 S " DSDD S 1 90 

tSM '1a& rt=tcent.•y :s lect.e.c tt"Je 
QUM E Orwe fo.- nhe'r PC 

landon ioa-e 5 1 .... ., osoo 
81229 

different network maps have been 
produced according to various 
schemes. A list of longitude and 
1atitude points of Usenet sites has 
also been published, but users com­
ment that when lines are drawn to in­
dicate links, the resulting map is 
quite confusing. Many cross-country 
links exist, and a geographical map 
of the network is therefore both hard 
to read and .not particularly useful. 
Every few months, users such as Bill 
and Karen Shannon and Karen Sum­
mers Horton produce logical maps of 
the network. The Shannons' Usenet 
Logica1 Map (figure 1) is designed to 
be legible even in output from dot­
matrix printers and will fit on one 
notebook page when reduced. As 
figure 1 shows, Usenet is a lumpy 
network, and, predictably, some of 
the largest nodes are supported by 
machine- at Bell Labs. ln recent 
months, the map ha spawned an 
outrigger of West Coast Unix system 
manufacturers in its upper left 
quadrant, as witne sed by names 
such as Varian, Zehntel, Fortune, 
Altos 86, Sun, and Onyx. 

Current News Groups 
Presently more than 100 news 

groups are in Usenet, including 
several groups whose messages are 
piped to Usenet from ARPANET. 
News groups with the prefi 11 fa'1 

come from ARPANET: those prefixed 
with ''net" are of network-wide dis­
tribution, and news groups with no 
prefix are local ones. 

What do Usenet users taJk about? 
As might be expected, this communi­
ty of Unix users devotes most of its 
energy, by volume of news, to dis­
cussing Unix itself. Because the Unix 
programs and utilities were devel­
oped over more than 10 years in rela­
tively sheltered environments such as 
Berkeley and Bell Labs, such discus­
sions could go on for years. Not only 
are there hundreds of utility pro­
grams in the standard Bell Labs UniX 
distributions, but dozens more are 
under development. M reover, sys­
tems such as Whitesmith's Jdris con­
stantly sound variations on the Unix 
theme. Now that Unix is available 
commercially, dozens of applications 
programs are being developed, each 



Announcing 

SuperSpri'te. 

Plug arcade excitement 
into your Apple computer 
Super Sprite is an amazing peripheral card that plugs easily 

into the Apple's expansion slot. It magically transforms your Apple 
into an exciting entertainment center for colorful and dramatic 
animation. realistic sound effects and actual speech. 

Sprites Galore 
Only Super Sprite has multi-plane graphics for life-like 3-D 

animation. Watch your screen come alive with animated characters 
(sprites) that flit and fly. intersect and interact. and never get in the 
~ of each other: And sprite action can join standard Apple 
graphics on the screen at the same time. 

Software Support 
Every Super Sprite package includes the Ampersprite '"' 

software language that lets you devise sprites in seconds from the 
keyboard. Plus sound effects and speech! Or. simpler yet. you can buy a 
commercial game that's already written around the Super Sprite. 

Your computer store should have Super Sprite in stock If 
not. ask him to order one for you. Suggested retail is only $395. 

Synetix Inc. 
15050 N.E. 95th. Redmond. WA 98052. (206) 881-7110 t-800-426-7412 

Super Sprite package Includes 
operator's manual. 
Ampersprite programming utility 
and demo diskettes. 

- Ampornpt110 is a reg.stared t<ad£1marK o l Avant·Garde Cma11ons loc ~ Suoer Spflte is a reg'51ered trademark or Synelix Systems Inc . 1983 ecoovr1ghl Syneu. Systems lr>e 19 83 

Circle 454 on inquiry card. 
'Apple IS a rcg..tered lrad!lmark ol APPLE OOMPUTER. INC. 
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Circle 504 on Inquiry card. 

Less 
for Your 
Money 
If you do word processing on 
your peri;onal computer, you 
probably know that tnere are 
many programs for sa.le to help 
you wirh your pelling. But the 
biggest spelling error you'll ever 
make is paying too much for your 
pelling correction software. The 

Random House ProofReader 
gives you less for your money -
le.ii trouble , that is, and fewer 
spelling errors. The Random 
House ProofReader is based on 
the world famous Random House 
Dictionary. It contains up ro 
80,000 words, depending oh 
your disk capacity. You can add 
new words with the touch of a 
key. Jt shows you the error and 
the sentence !e's in. It instan'tly 
suggests cor.rections. It even re­
check your correction . And it 
co ts haH as much as other 
programs with fa. r less power. The 
Random House ProofReader is 
compatible with all CP/M 2.2 , 
MS-DOS and IBM Personal 
Computer systems. 

For ord · r~ Or i r1 form11tion, Se<' your 
lo al dealer or o il 505-281-3371. 
M'l.ster card and Vl A accepred. r wdte 
Random House ProofReader, &x 339· 8, 
Tijern , NM 87059. P lease endo.se $50 
on d specify your compu ter model , 
dis k s il:e und memory. 
FC 1m<lr.m tlnu~e- it.nd' the 1-f uuft dai1v~ ar-(: r.tJi:bih.' t ~ d 
a rad mark.11 o f Jhndom Hou."-e1 Int . "'P/lt1 i.t. .a rtgb· 
rctrt.I Hldl.'m11rk of DJp; ul Re. t!>a rt"h . Jn . IBM a nd IHM 
JIL•twn~il Comp u1 ~1 ;u•r tC"~i:u~u:d 1ud~m111rk i- of 
l n tlE."rn ~u ion I Buslncu M ach ri u, Inc. M S-DOS b :a 
r1;fl,i ~ 1 it:r-C"d 11 ~d m •rlii! ~·t l'iUrr~u;urt. Jn, 
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Figure 1: A11 O{lldntcrl e;i:ample of the Usem:r logical map. TJ•~ double lines surrounding some 
site names i'11icale places wil/1 backbone machines for the network (at the time I.his map was 
created). 

of which coµld gather its own news 
and bug reports. The list of new 
groups changes constantly as new 
groups form and inactive ones die 
off. Like tl~e network map, a directory 
of active news gr9ups can be only an 
approximation and i quickly out­
dated. 

The topics listed as news groups in­
d ud'~ a number of bug-related gripe 
sessions, such as net.bugs, net.bugs.2bsd, 
net.bugs.4bsd, net.~ugs .v7, and last, but 
by no means leas't, net.bugs.uucp. 

Three of these bug groups ooncern 
various versions of standard Unix; 

4bsd, for example, refers to the Fourth 
Berk~ley Standarq -D!stribution, 
whi'choperateson VAX and VAX-like 
machines. 

ln
1

the best tradition of getting one's 
information about Unix stTaight from 
t11e guru' mouth, there is a. very 
1arge and aqive news group for Unix 
wizards. A news group has also 
foq:iled to serve the U enh: users 
group. (The commercial users 
gropps, tµsr/grp and !Jni-Ops, are 
pot currently represented by Usenet 
ne'¥s groups.) 

f:lased on a title count at the time 
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of this writing, sjx out of th e 100 ac­
tive groups are discussing specific 
technical aspects of UniX. Another 16 
news group are concerned with 
other aspects of the computer in­
dustry. For example, six groups are 

di scussing mi rocomputers, one 
group has an interest in peripherols, 
and anoth r is addressing data com­
munications. 

In short, the Usenet online con­
ference i somewhat like a real-time 
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Announ~ 
the Encore~ diskette. 
Th 't rfo e~1_pe . _nns, 
you'd never~ess 
it costs onIY$159: 

Here's your bBSl value in dlskeltes today. 
Naw Encore meels the same high slandartls thal 

big-name brands rneet -100% error-I ree penorrnanoe, 
ANSI certihcar1on In many cases lt actually e)(CC!eds 
sys1em requirements. Ttiere's even a 1-year rep~ce­
n1enl guarantee. 

Yet the oost rs as low as $ l . 59 lor s~ngle-sided, 
s1ng1e-dens1ty SY• " EncOle diskettes (when you pu1" 
chase tour or more boxes, fen d1s1<et1es per box). 

And only $2 .99 for double-sided.double•density 
5'!.'' Encore disketles. 

With impor1an1 savings comes reliable per for­
mance on all popular systems.- Apple ll , l\Plus, lie. U\ , 
IBM PC: Radio Snack TRS-BO: DEC: Wangwnter and 
many olhets, Sor rorn rv:m on.get accuiale, reliable 
performance without lhe high cost . Get Encore 

Send coupon today. Or call 
1 (800) 547-5444. 

In California 1(800)547-5447. 

To ensure your oomplete sallsla.ctlon, Encore dislteUes 
are covered by a 45·day nsk-free trial pe1ioo. AUow 
two weeks for delivery.Thi$ ofter good only in the Conti ­
nental U.S. Ca\l lor ~nformatian on system compatibility, 

FREE lnmac Floppy Ubrary Case! 
Order your Enc-0re dfskettes within lhe next30days 
and wilh each bo you'll receive a free Roppy Library 
Case lor easy storage, fast retrleval,and sure pro1ec­
tionot your data. Bui hurry - supplies aie llm1Led. 
(Limit 4 per order) . ,. 
1nmat: 

·Pi.,,ta<oneSSSDS '' 
E~cor• 01'!1.t11~ 11'!1 
llJICNSlllQ~G!llmo<• 
1111>'1~ 

ORDER NOW 

mmo I 

aont r~ net.games.amp net.micro.pc net.sf-lovers 
ra,arms·d netgarnes.rogue net.misc nelslngles 
a.edltor,p net.games,trivie net movies net.social 
la.u1fo·terms net.garden neLmuslc net.sources 
la,lnfo-vax net.general net.new.group net.space 
la.mfo-vlsl neLgraphtcs neLnews net sport 
Junk net.ham·radio net.news.config net sport baseball 
ms gs net.invest new.news.groups net.starirek 
net.at neLjobs net. ne\IYS, map net.suicide 
net audio neLJoKe net. news, newsile neltaxes 
net aulo net. jokes net.nlang nett est 
net aviation ne1.1okas.d net.notes nel.travel 
net books neLlan net.penphs neuv 
l'let.bugs.2bsd neUang net.pals netunix·wlzards 
net.bugs.4bsd nel,lang ,c net. philosophy net.osotts 
net.bugs.uucp neL lang, pa$ca oel, physics net.wanted 
ne college nei. Ieng. pascal net.poems nelwine 
net.columbia net man net politics net.wines 
nelcomics net math net.rail road net.wobegon 
net.cooks nei.med neuec net.women 
net.cycle net.micro net. rec.caves ne works 
neldcom net.micro.6Bk net rec.photo parents 
net.emacs net.micro.apple net.records 
oet.tlame netmicro.atalr neueligion 
neUollowup net.micra.cpm net rumor 

Table 1: A list of active nc."lis groups compiled from !I San Fraricisco Bay nren neuls 
macl1i11e in May 1983. Th e net.cooks, neLunix-wizards, and net.sf-lovers were among the 
list 's most active gro11ps; e1u:h co11tairied mor·e than 500 current articles. 

conference composed mostly of aca­
demic, technically sophisticated com­
puterist : their favorite p1ay is their 
work. However, at least a third of the 
news groups are concerned with 
nobbies and recreation . Computer 
games-mostly of the Dungeons and 
Dragons genre- are well repre­
sented. There have also been groups 
on birds, boa , bridges, caves, coins, 
photography, and scuba diving. The 
news groups on science fiction (net.sf· 
lovers) and the Star Wars movies have 
attracted so much activity that some 
members have grumbled publicly 
about these "groupies" and the 
amount of disk space they consume. 
Because messages stay on the net­
work for two weeks unless an earlier 
expiration date is pedfied, a very ac­
tive news group can indeed loom 
large on the network terrain . (For a 
partial listing of Usenet news groups, 
see table 1.) 

Usenet Site Requirements 
The most important prerequisite 

for becoming a Usenet site is to know 
the location of the nearest: existing 
Usenet site and the name and tele­
phone number of the person in 
charge of it You must have access to 
a Unix system and have system-man-

ager (superuser) privileges in order 
to set up the uucp and netnews system 
files. You also need a modem, prefer· 
ably an auto-dial one (to initiate 
transactions), and sufficient disk 
storage to handle the news flow. 

With an auto-diaJ modem, your 
system can telephone other systems 
and initiate uucp work, .including 
Usenet work. Such systems are called 
active uucp sites. When an active sys­
tem initiates a uucp transaction, it 
telephones the remote system and 
allows that system to log in as a user. 
The active system then performs 
work for the remote system. Without 
an auto-dial modem, you must wait 
until a neighboring active site teJe­
phones your system, then your work 
is passed along to the active site only 
after it has emptied its queue of wotk 
being ent to your system . Although 
being a passive site is no t a great 
limitation, you must arrange for an 
active site to poll your system on a 
regular basis. You can do so by ex­
changing tokens such as system 
names and setting up system files 
that contain phone numbers and call­
ing times. Although an active site can 
poll 7 to 10 machines for work, the 
uucp link connects only two machines 
at any time. 



TIMES 
FASTER THAN 

dBASE II™ 
JI you bought your computer to save time, then you 
need SUPER. the most powerful database system you 
can use. Power is a combination of speed, ease of use 
and versatility. SUPER has them all. 

FAST - To demonstrate SUPER's speed, ISA retained a 
professional dBASE programmer to benchmark SUPER 
vs. the acknowledged leader. A simple mail ing list 
application was chosen to mi nimize dBASE 
programming cost. The results: 

Task 
Set up/ Program 
Input 100 records 
Sort & Print Labels 

Totals 

SUPER Time 
5:20 min . 

50:29 min . 
6:41 min . 

1 :02:30 hrs. 

dBASE II Time 
12:18:00 hrs. 

1:27:50 hrs. 
4:18 min . 

13:50:08 hrs. 

Notice that SUPER was faster at every task where your 
time is involved- and saving your time is probably the 
whole reason you bought a computer. 

EASY TO USE - SUPER won because of its ease of 
use. Since it is menu-dr iven. office personnel can easily 
learn to use SUPER to set up their own applications, 
speeding and simplllying dozens of tasks without the 
need of programmer support . 

VERSATILE - SUPER. un like other business 
programs, doesn' t dictate how to run your business. 
With SUPER the computer does what you want, when 
you want, the way you want ii. SUPER may be the only 
business program you'll ever need. II can handle 
customer files, payables, receivables. depreciation, 
appointments, cost accounting, time charges, 
comm issions, inventory, manufacturing contro l, and 
even matrix accounting systems! 

SUPER PERFORMANCE AT A SUPER PRICE -
That SUPER beats the $700 dBASE program may 
surprise you, but in terms of price vs. performance 
SUPER has no competitors. Among its features are: 
product ion input, data compression, mu ltip le databases 
on line, t ransaction posting , file reformating, stored 
arithmetic tiles , flexible report formats . hierarchical sort 
and multi-disk ti les tor up to 131. 068 records. It can 
select by ranges, sub-strings, and Held comparisons. It 
inter fac es to word processors such as WordStar' ". 
SuperSCR IPTSIT'", Model 11/ 16 SCR IPTSIT'", and 
NEWSCR IPT'". In fact SUPER has so many features tha t 

it takes a six-page product description to cover them al l. 
Write or ca ll and we' ll send you one. 

SUPER is avaflable for TRS -80' " Models I & Ill under 
NEWDOS'". LOOS'". and DOSPLUS : for TRS-80 Models 
II , Ill and 16 under TRSDOS'"; and CP/M'" systems. 

NOW $199.oo· 

Manua l (Price applicable to purchase} $ 25.00 

Now available for the IBM PC 
MasterCard and VISA accepted. 

OTHER SOFTWARE 
• ManageM1nt '": A PERT/ CPM project 

management system compatible with SUPER. It 
Includes scheduling , resource and financial 
management modu les. 

• Sales Planning and Data Extraction System: 
Improves hit rates wh i le cutting costs . 

• Smal l, economical program packages for 
accounting , business and office applications as 
well as util ities. 

Write for Catalogue 

lnsliwre For Scientific Analysis, Inc. 

SOFTWARE FOR HARD USE TM 

Dept e.4 Institute tor Scientilic Analys is, Inc. 
P.O . Box 7186 Wilmington , DE 19803 (215) 358 -3735 

ORDERS ONLY 
800-441·7680 EXT. 501 

Ttadc rnat~ owMt< dBASEll · Ast11on-Tale SCfHPTSIT. SuperSCRIPTSIT. TR SOOS. 
and TRS· BO · T•ndy Corp NEWDOS/80 - Appara!, Inc Word S1ar - MlcroPro lnu Coro 
NEWSCRIPT - PROSOFT. LDOS- logocal Sys1oms. Inc CPIM· 01g•lal Researen 

· Plus S15.00 form all Ing charge for non-sta11c1ard CPIM version . 
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CLIP COUPON AND MAIL TODAY TO: 
Heath Company, Dept. 334-102 
Benton Harbor, Ml 49022 
Please send my FREE Computer 
ca1alog, with detalls on the new 
16·blt/8·bit H·100 Computer Kil, today! 

_____ state _ _ __ _ 
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Installing the uucp Programs 
Installing the uucp programs is the 

first major hurdle a prospective Use­
net site must dear. Some manufac­
turers of Unix systems, such as Jn tel, 
which makes the Xenix-based 861330 
system, are currently supporting uucp 
versions that are known to work. Al­
though Microsoft's Xenix and Unj­
soft's Uniplus+ standard distribu­
tions include cleaned-up and newly 
documented versions of uucp, direct 
support from software suppliers 
ranges from limited to nonexistent. 

The uucp programs were developed 
for much more restricted networking 
than they are currently being asked 
to sustain for Usenet and other uses. 
According to Mark Horton, the uucp 
programs have not been thoroughly 
revised since 1978, and they' ve 
needed many patches and fixes since 
then . Fortunately, Usenet itself ha 
been the means of distributing many 
of these improvements, but most 
people who have tried to instalJ the 
uucp programs would agree that they 
are remarkably temperamental. Paul 
Miller of Horizon Software Systems, 
who is currently writing a book with 
Charles Clanton on Unix ystem ad­
ministration, enjoys using uucp but 
admits that the best way to get it up 
and running might be to hire some­
one who's done it before. 

While I don' t intend to provide 
here a complete guide to instaUing 
uucp, I can offer a few handy hints for 
system managers. Volume 1 of the 
UNIX Programmer's Manual (New 
York: Holt, Rinehart & Winston, 
1983) provides additional instruction 
in the use of uucp under entries for 
uucp, uux, and mail. Tutorial papers, 
"A Dial-up et\.vork of Unix Sys­
tems" and "Uucp Implementation 
Description" are included in volume 
2 (part B) . 

Some of uucp's problems result 
from the nature of its assigned task. 
The ability of one system to log into 
another system (usually as a user 
named uucp) and receive or send files 
represents a fundamentaJ breach of 
system security unless authorized ac­
cess is verified. Many of uucp's 
failures are caused by lack of pennis­
sion at some point in the transaction . 

Every file in the Unix file system i 



statement 
I DATE: I I ACCOUNT ND: I 

Accounts Receivable Ledger 
Invoice 

TERMS: I D~TE OF INVOICE; 

SHIP TO: Purchase 
Order 

Payroll ~ ]~ 
JOSNO: PAY 

lO THE 
OFIDEAOF• Job Estimate 

SHIPVlA! 

DESCRIPTION: 

PllELIMI NAAY COST ESTIMATE: 

TOTAL; 

For use with Apple® and IBM® Personal Computers. 

Computerize 
without changing a thing. 

l'llOJ~: 

JOBNO. 

P.Q. NO. 

BY' ~n:: 

OiECK: DATE; 

To automate your business, don't change all your familiar business forms. Change to VersaForm. 
VersaForm fills out your present forms very much the way you do. Only faster. And (if you'll pardon 

the exi:>ression) more accurately. Why, it even prints on forms of your own design. 
Then VersaForm stores this information. Alphabetically and numerically. Which means, you now 

have a data base that can track your business. Product by product. Customer by customer. And month 
by month. 

Also, VersaForm prints the kind of reports that help manage your business, within today's tighter 
profit margins. Like sales reports based on familiar information. Information that VersaForm tabulates, 
automatically: 

Whats more, VersaForm automatically checks for errors. Something that doesn't happen when 
people fill out forms manually. 

Your people are familiar with your forms. So are your customers. Why change a good thing? 
Form management is business management. 

Another fine product from Applied Software Technology: 170 Knowles Drive, Los Gatos, Calif. 95030 (408) 370-2662 
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2,000 new programs for your 
TRS·80 '' 12. 

CP/ M is the runawuy 
lc<1dcr in disk operating 
systems. hut until no~v owners 
of R<idio hac k computers 
have been Jocktid Ul Of the 
tho usarn.l s o f ll eful programs 
that operate on CP/ M . 

' ' ym1 can put 1he power 
or P/ M in1 0 your Radio 
Shack TR -80 II. 12. or lfi , 
amJ he able to use all the 
po pul ii r and u·eful oflwa.re ­
ond hardware- that has been 
pre iously ouL o f your rench. 

Use any printer. 
Instead o f being hained to 
Ratlio huck hardware, you II 
he a ble ro add a video 1erminal. 
any printer (seri al or parallel) 
and evera l Winches e r 
hard d isk drives with SL rage 
up to 0 megab tes. 

Yes! Send me tree information 

Uses only 8.SK of memory. 
. ince ur ri rs t version 

we nl on the market in IYXO, 
we've <:ondensed a nd refined it 
into n compact . easy-10-use 
sys1em enjoye<.I hy 1hou · ~mds 
o f users. 

Be ·id e:s the standard Digil<•I 
Rei>earch PI M manm1I. 
you 'll gel the 250-p·ige rn unual 
' e'vc developed !hr ugh ou r 
11 ng e1': perience in mfa 1 ting 
CP/ M 10 Radii S!rnck com· 
pule rs. Our manual ha. lo ts 

f examples and an index 
and •lossary. 

You'll huve your first working 
disk in te11 minmcs. 

Only $200. 
T he floppy disk versirn1 of 

P ickles & Tro ul CP/ M is S200. 
T he hard disk versions (for 
Tand , orvus. and ameo) are 
S250, except. for the muh.i -L1ser 
Cameo. which is 400. 

------- -about CP/M tor Radio Shack. 

r Rs-w· Rad i" • h~.:k 1T~ n tll' C<•fllM " li•n1. t"PI M Diuiuol Fl.:;~• rd1 
Pick l'\'.'"' 1'\. Trou1 • Pie-kit. .. ~ & l"n 1m . T ~mt"\ Pi .. • kl...-,. & Tro1 11 
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Figure 2: Th is dillgm111 represents part of a 
Unix fi le system tree. Beghming wit It root (/), 
i~ slim.vs fo11r directories in roof, three riser di­
rectories, and feu r directories awned by sandy, 
one of which (Utters) contai11s huo files. 

flagged with a set of permission bits 
defining Jevels oJ access for the file's 

· owner, the owner's group, and the 
general public. Access i defined as 
''read'' (can read or copy), "write'' 
(can edit), or "execute" (can execute 
a command or command file, or 
search a directory). Files are arranged 
hierarchically; begin ning with the 
root of the fil e system, files are in­
dexed in directories, which in turn 
point to other directories, and so 
forth (see figure 2) . 

The re lationship of any file to the 
root directory is expressed as the file's 
path, wbich consists of directory 
names separated by slashes, ending 
in the file's name. For example, the 
file memo in the directory Letters 
might have the following path: 

/u sr/sandy/Letters/memo 

(This user capitalizes the first letter 
of each of her directories so that they 
will be listed first in a directory 
listing .) The usr directory is a name 
conventionally given to the directory 
used to index the work of system 
users. When a user logs in, work is 
begwi in the home directory, which 
usually has the same name as the ac­
count name. 1f the appropriate per­
missions are not in effect at any p int 
in the path of a file involved in a uucp 
transaction, the transaction fail . 

In addition to requiring appropriate 
permissions on the files and direc­
tories involved in uucp work, a 
number of system files are installed 
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CUAL GPIB-4BB INTERFACE 
BOA RO 

A Scend-Alone. Independently Controlled 
Duel Channel IEEE-488 1/0 i:>rocessor. In­
terface Activity Modes for Cont:roller-in­
Cherge. Cont.roller Assigned or Ter<ninal 
Bus Slave, and all lncerfece Funcclons are 
handled cransparenc co Hose System CPU 
through an on-board CPU and OMA con­
croller. User Friendly operation. 

A&T, P/N !52748-900-102 $6715.00 

Top BoDrd SuppQrt: Logo<; ""° :;l2K X S RAM 
Boc-~om Board 901( x B RAM 

ieaK x 8/B4K x is CMOS 
STATIC RAM MCCULE 
150 rTjcrosec. Access, Extended A ddress­
ing, Prograrnrnable wait cycles, W rite pro­
tect; end Bank select. Battery back-up 
cepeblllty. No welt cycles with fesc 16-Bit 
Processors. 
A&T, P/N 152749-850-129 lBB26.00 

ie-BIT A-C-A CONVERTER 
BOARC 

9 Channel A - 0 : 12 microsec. Conversion, 
50KHz Sample Rate, Programmable 
Gains. Offse and Olff./Slngle Modes. 
9 Ch11nnel 0-A: 2 mic:rosec. Settling, 
BiPoler v or Unipolar I Out.put:. Program­
mable Reference levels. Dual· l='ort:ed Chan­
nel Refresh RAM. 16 / 9-Blt Data 
Tranafe ra vie 1/0 or Memory Mapped 
with Extended Addressing. 

A&T, P/N 52749-900- 101 1841515.00 

MUL Tl-FUNCTION 1/0 
BDARC 
A&T, P/N 5274S-100-101 lB3 215.00 

SMART PROTOTYPING 
BDARCJ KIT 
P/N 152749- 400 IBS0.00 

T wo Serial SYNC/ A SYNC Pores with 
RS-232. TTL or Current Loop Dut:puta, 
three 8-8ic P erebel P orts, three Timers. 
Reel rime Cloc:k/Celender end Response 
Progren-vneble Interrupt Concroller. Small 
Proto Area with + 5 end ± 12v. 

A&T, P/N 152748-160-101 183915.00 

MUL Tl-PURPDBE 
PROTOTYPING KIT 
lnd.Jscriel Quality with i:>!eted-Thru holes for 
W ire-W rap or Solder projec:te. Complete 
w ith + 5. ± 12v Regulators, Elue Ser, Filter 
Capacitors, and Manuel. 

A&T, P/N 52749-4150 $70.00 



in order to improve and refine uucp 
performance and security. These sys­
tem files contain telephone numbers, 
ite names, and access information 

used for linking to a remote machine. 
The first requirement for perform­

ing uucp work is that a log-in name 
exist by which r mote comput rs can 
identify themselves when they log in 
to your machine. Traditionally, the 
user name uucp is used, and an en­
try is made in the user account file, 
/etc/passwd . 

Locations of uucp Programs 
and System Files 

Most uucp programs and files are 
stored in four areas: a commands di­
rectory (such as /usrfbin), a library 
(lusrllib/uucp), a system-administration 
directory (/etc), and the spooling 
directory (lusr/spool/uucp) . 

System files such as L-devices, L-dial­
codes, l.sys, SQFILE, and USERFILE con­
tain utility and security information. 
Each machine in the network has a 
uucp site name; a machine's own 
name is usually stored in a file in the 

232 October 1983 © !IYTE Publlcotlons Inc. 

/etc system-administration directory 
(e.g., /etc/systemname) . Th library file 
L.sys records the names of remote 
machines that will be logging in as 
uucp on your machine . Your 
machine's name, in turn, must be in­
stalled in the L.sys files of machin s 
that yours will log into. The L.sys file 
must list the site names and connec­
tion information for all machines 
with which you plan to connect. A 
password for the uucp user may also 
b included in the L.sys file entry. 
Here are some sample entries from 
an L.sys file : 

frobish Any tty13 1200 tty13 login:­
EOT-login: uucp ssword: Uucp-psswd 

usxvax Any ACU 1200 6328792 login:· 
EQT-login: uucp ssword: Uucp-psswd 

cranshaw Any ACU 300 sr6760884 
login:-EOT-login: uucp ssword: 
Uucp-psswd 

L.sys entries include the site name, 
calling times, the device and speed 
for the connection, and a simulation 
of the log-in sequence. The letters 

ACU in the sample entries stand for 
automatic caUing device (or auto­
dialer), and a telephone number that 
will be used by the intelligent mod m 
appears. If no ACU is mentioned, the 
connection is assumed to be hard­
•vired. Area codes and their abbrevia­
tions (such as "sr'' for Santa Rosa, 
California) are stored in the L-dialcodes 
file, which is also in the library direc­
tory. The dashes and EOT symbols 
between log-in tokens indicate a 
pause, so that the modems and com­
puters can synchronize with one 
another. Because the leading letters 
of "password" are usually lost in 
transmission, they are omitted in the 
L.sys file entry. There are many dif­
ferent opinions on the correct way to 
set up the L.sys file. Some installa­
tions, for example, also use ogin: for 
login:. If trial and error doesn't result 
in success, try to mak your L.sys file 
congruent with tho e of the ma­
chines you will be calling. The L­
devices file contains one entry for each 
device on whkh uucp may call out. 
For example: 

PROGRAMMERS 
"C" the exfras we offer 

C Comp iler -
• Complete non-float implementation (float 

ava il 3Q) per Kernighan and Ritchie. 
• ma ll and medi um models upportcd. edium 

model al lows greater than 64k of code and 
greater than 64k of data. 

• Complete standard 1/0 package. 

" ·-:.. source level debu~ger 
e-wmdoW . bolic debugging. 

Circle m on inquiry card. 

· t racove Y111 • • Fully m c . atuation during 
• Full C expression e . 

debugging. . . brea \<.points. d expression . 
• t3 tement an d provide mu\ ti · 

· coniman s 
• p..uton1at1c . 1 per single step 

pie variable. d1sp ay 
or breakpoint. 

A.vail~ble for MSDOS ystcms 

C Cornpiler .. ..•. .. $195.00 C· window demo p~ck ge 
C· window . .. .... . . $195 .00 (w/m~nual and di:;kette) $45 .0{) 

c - systems 
c-window l ni t·SY$lcrns 

P.O . Bo 3253 • (714 )637-5362 
Fulle rton , A 92634 

MSOOS tm Mi<r01oh 
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ONLY THE WORLD'S 
BEST WORD PROCESSOR 

COULD GENERATE 
WORDS UKE THESE. 

"PIE: Writer, outscored every other word 
processing program for microcompute!'8 ... (It) 
crams an increchble amount of pc>wer llltt;' a 
small and inexpensive package ... P JE:Wnter ,, 
beat four out of six dedicated word processo~. 

Arthur Naiman 
"Word Processing Buyer's Gwde" 

McGraw Hill Book Company 

"PIE:Writer Is ham to beat. .. There 1s 
little l can't do with it .. Do not fail to 
check out this program if you are 
a first time pwchasei.'' 

James Martellaro 
Peelings Il 

Wh):' are some of the most respected a uthoritie in 
the lield of software ay ing a lt th se nice things about 
PIE:Writer~? The answer is easy. 

asy to Learn. Easy to Use. 
Pa rt of the reason that PIE:Writer is the top ranked 
word processor is that it 's just pl a in simple to run. 
In fact, you can use it as soon as ou get it home. 
To write a I tter, for in tance, jus t (a) load the program, 
(b) type the letler 'E', and (c) write our letter. Then, 
(d) type 'F' to enter the print mode for either screen or 
pap rand you're ready to print. You ' ll get a perfectly 
typed, spaced and formatted l ette 1~ ow" hat could 
beeasiertha n that? 
Powerful Features. 
Don't confu e our u e of the word s imple with unso­
phi ticated . PIE: Write r offers f ea tu rc and capabi lities 
far beyond any other word processing pro~1-ams for 
microcomputers. And that goes for most ot the dedi­
cated wore! processor as well. Here are just a few: 

O f"':' •"tlt1ng :o.i\'1-> h.:m(sl 
nn<.Uor mLKh int.'(s) Price 

Cf'T 8100 <led kn h .. -d \ 'lo'OnJ 1-.000 __ pnJC.~~~or· ' 

Oiciaghone dedknll'c.I won.I $13,500 Dual isp. pnxt.•:..wr' 
PIE;WrUu: Apple II , $1~~ .95 

IDMPC $199.95 
Worc.ISrnr CP/Mt, A ppl~ 11. $500 IBM PC 
l~y-writ'l!r IBM l'C' ' $175 

O•'Crnll Smre 

CN•• 
8Sl~ 

84 Y4 

~o 

35 

• A tu torial secl i n 
that easil 
a quaints ou 
with the features 
of the progra n 
in s tep-by- lep 
Iran act ions. 

"lrchnks 1".otd J'IR)l'ts~i.ni tianJ\\3fl" • multh.u111un 5"Uppon~ t Rrquln:~ ;o,Jdi111mJil ( PM Hani\lo'JIT foc~u11r (lt.'IMHllll 
COfTIP:Ll1L'f (~'t()0.61)l <''Iii'~ cr.•M b. iJ rc":Git l('n-d I radcm~rk uf 01g11.'ll R.c"lnr<'h . • v. 1C:il ii a ~i ih; fL~ I t3&..1n:1 rl 
uf Vtskorp • • \li:r)' !mnilar (lrugrnm c;,alk-d E3>ywrih~r PrulL'ss1orut ;i\~J. IL'lhk !or I IK' AJl(lk ti. 
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. e ol the most 
\l PIE·Wriler is on ckoges 

11 All in o ' rd. processing P0 runc-h wo 1 many 1 

tho"<?UZI ii con peno~ recessing ... 
ovd1l~ e.d .. dition lo wo hp best buy." r ns in 0 be t e \' . . 
p~E:Writer \usl moY Peter,.~~iQ, 

Morch 1983 

· You can ustomize the design of our letter and 
reports with in tegrated centering, bold facing, 
pecia l tab features, mai l merg capabi litie , 

automat ic page numbering, line lengths and 
muc h more. 

• PIE:Writer is al o compatible with both the 
App le Ile and IBM Personal C mputer and other 
popular c mpatib le . 

The Hayden Advantage. 
With thousands a l read in use, PIE:Writer is part or 
Hayden's growing "Pe rsona l Informa tion Environ­
men t" famil or software products. This includes 
PIE: Speller, a 20,000-word dictionary spelling checker 
with the ab ility to add user- pecific dictionaries. You 
can expe t some v r:y exciting PIE additions in the 
nearfuture. And na tural~y, ~ul l techn i~al support .From 
the compan that has bu il t i ts reputat10n on quaht 
a nd ervi e . 

But cl n't take our word for iL Or the experts. eithe r, 
for that matter. ry PIE:Writer for ourself and enjo 
the ease and ex itement or writing with the world ' 
bes t word processor. 

PIB:Writer 
II HAYDEN SOITWARE ii 
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ttys ttys 300 
tty5 tty5 1200 
tty2 0 9600 

This sample L-devices file specifies 
that cal ls may be made at 300or1200 
bps (bits per second) through device 
tty5. A hard-wire link to another 
machine through device tty2 operates 
at 9600 bps. If the L-devices file is 
empty, the site is defined as passive­
incapable of calling remote machines. 

USERFILE 
The USERFILE restricts a local or 

remote uucp user's ability to access 
the local file system. Each entry in 
USERFILE may contain a user lD, a 
site name, and one or more path 
names. Each line specifies what areas 
of the file system a given user may 
access. The user can be a person log­
ging into the system or a computer 
calling to perform uucp work. 

For example, USERF1LE cou ld 
contain: 

beautifully NEW ... incredibly effective 

enteCh'" 
fcm'FILTERS 

stop your CRT from 
. · beiQ~I:·tJtil ~esone -

AJiZY computer terminal vru1ety of sl1.es- fo ~uslom tlt the 
operator w'lll verffy how Ur· rnost Pf1pu1ar computer te11u1t1als 
Ing. fru trattng. and clown on Uu~ market today. they actually 
right lnelTiclent CRT glar appear to b built Into th terminal 
can be. Now, thanks to Optreh when attached. Beauli ul? Of 
CRT fillers. this hassleeai1 be course.Both lnilselfecllveness 
eliminated. and appearance. And Hs price 

Attach d In mlnuteswltboutany tagl k l.hananlne>..')X!nslve 
lools. Oplec:h difluses ambient light program, 
(external light) whlle dramatically But yon be th judge. Call toll 
Improving contrast. The resull? Data free foryaur nearest Oplech 
elf play a a n vcr befor - lcar, deal r. You11 . ce l1ow to quickly. co-
brlght. and without lnterfer nee. And nomically, and efficient1ysaygood-bye 
sJn Optech CRT filters come to a to tncCRTey or· forevCJ: 

CALL TOLL FREE AT 800-346-7802 
SGL HOMA LITE CORPORATION 1161t10kside Drille • Wilming100, Oetawarel900ol • Telephone302-652-3886 
A~~ .. SGL~lric. 

---- =··· •••• 
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, /usr/public 
root, I 
uucp, /usr/public /usrlspool/uucp 

The first entry allows any user (in­
dicated by a null field followed by a 
comma) access to files beginning 
with the prefix /usr/publfc. The second 
entry allows the user root to access 
files beginning with the prefix "/"; 
this means those beginning with the 
root directory and extending to the 
whole file system. The third entry 
specifies that any remote computer 
logging in as uucp can access files 
beginning with the path /usr/public or 
/usr/spool/uucp. 

Frequently, a shell script will be 
supplied with your uucp programs 
that will correctly set up the owner­
ship and permission structure for the 
uucp files and p rograms. If no such 
scr.ipt exists, a list of ownership and 
permission requirements is provided 
in the tutorial on uucp implementa­
tion. 

Information about uucp transac­
tions is accumulated in several 
record-keeping files in the /usr/spool/ 
uucp directory. Periodically, old log 
files should be removed in order to 
recover disk space. The secondary 
programs uulog and uuclean aid in 
maintenance work: uulog updates the 
uucp log file or, optionally, reports on 
its contents; uuclean removes old files 
from the spool directory. 

Testing uucp 
The quickest way to test whether 

you have correctly set up the uucp 
system files is to copy a file to another 
place on the local system, using the 
-x9 option to provide the maximum 
amount of debugging information. 
Once you succeed (return status 0), 
you can try calling or being called by 
a remote system. Of course, you must 
first telephone someone at the other 
end of the potential connection so 
that you can install each other in your 
system files in an agreed-upon way. 

The syntax of the uucp command 
requires that each remote system 
name be followed by an exclamation 
point. Because uucp cannot deduce 
routing information on its own, each 
site name in a machine-to-machine 
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s s "LOWEST PRICES" s s 

SMITH CORONA 

LETTER QUALITY PRINTERS 
SMITH CORONA TPi SoB2 

STARWRITE/'140 CPS Sor P .. $1274 
PRINTMASTER 55 CPS Sor P 1544 
NEC 3510 33 CPS SER IAL ..... 1386 

OCT MATRIX PRINTERS 
GORILLA BANANA Grnphocs .•.. S221 
EPSON 
MX-80 w Graphics Rom-. 80 cps •• 427 
FX-80 Fncuon & Trac tor 60cps .. 595 
MX-100 Fncl1on & Tract 100qis .. 65J 
STAR MICRONICS 
GEMINI 10 2 3K Buller 100 cps 329 
GEMINI 15 15" Carriage ...•.... 494 
OKI DATA 
82A Seria l & Parallel t20 cps. . . . . 409 
84 Parallel 15"' Fr&Tr 200 cps .... tOOS 
92 Parallel 10·· Fr& Tr 160 cps .... 514 

PROWRITER 8510 10 .. Par 120cps 404 
8600 -Near Letter Quality Par 1031 
PRISM 80 ......... ..... .. ... .. 974 

SUPERBRAIN 

SUPERBRAtN II 
DOUBLE DENSITY ... ... , , , , St970 
OUAD DENSITY ...... . ....... 2376 
SUPER DE SITY ... , ......... 2684 

COMPUSTARS FOR NETWORKING 
VPU· 10 •.. . •.... _ .... . _ •.. , . CALL 
VPU·20 ............... . . . .... CALL 
VPU-30 . _ .. ........... . . . ... _ CALL 
VPU-40 .. . , .. . ............... CALL 
DSS-tO . . . . . . . . .. .. .... CALL 

AMERICAN SQUAAE COMPUTERS 11 
org1nl1lng 1 Wor1d Wld• A11ool1llon 
ol Compular DHl.ra. Open a Slore or 
Siar! Work Out ol Your Homtl We 
Charg11 NO FRANCHISE FEEl (Our 
Competll01' charge 1 FRANCHISE FEE 
ol lrom $16,000.00 lo S45,000.00.) Be a 
Wlnner1 Lei US nelp YOU gel •!11rt1d 
MAKI NO MONEV by HEl.PING 
PEOPLElopul COMPUTERS to WORK. 
Wrlle or Phone loday. 

Which Computers are Besl? Free 

Insured Shipping at Low Rates. 

ADVANCED DIGITAL 

S-100 SUPER QUAD SINGLE BOARD 
COMPUTER Z·BO 64K RS232 DISK 
CONTROLLER FOR 5" OR 8" .. 5474 
SUPER SLAVE 128K • PS NETl l . 437 
SUPER SIX/ 128 6 MHZ 128K .... 555 
TURBOOOS SI NGLE USER ..•.. :?SO 
SUPER SYSTEM· DD·8 . . . .. 2327 
SUPER SYSTEM·8·HD-10 ...•.. 3920 

ALTOS COMPUTERS 

588·10 16b~t 12MbHO SS830 
8000·2 S4K RAM ............. S2680 
6000·15 208K RAM ............ 3653 
8000·10 208K RAM ............ 5571 
5·15D 3 USER 2 5 114" ......... 2201 
5-5D 3 USER HARD DISK ...... 4379 
8600- t 2 16 B IT 20 MB HD .. , ... 9104 

TRAX)( 5 1/4" AO C ON DRIVES 
Bare ct rive SSDD Quantity 2 Ea ... 215 
SSDD w/cab1net & power sup .••• 312 

TELEVIOEO 

TERMINALS 

TELEVlDEO 9 10 SA 19 
T ELEVIDEO 925 Detach Keybd . , 674 
TELEVIDEO 950 Prog lune keys •. 863 
T ELEVIOEO 970 VT·lOO compat .. 935 
ADDS V1ewpoml 3A • Emulates 458 
ADOS Viewpoint 60 Graphics •... 620 
ADDS V1ewpo1nl 90 Prog EPROM 820 
ADDS Color Terminal NEW• ... , 998 
Zenith Z·29 Z19&VTl00 compat 655 
Zenilh ZT- 1 Termlna1•modern 460 
Visual 50 Ergonomic ........•.. S545 
Visual 55 Newl Enhanced #50 .... 626 
Visual 100 801132 colu mns .. .... 890 
Visual 400 A NSI x3.64 compa t . . 1074 
Visual 500 Graphics t4" screen 1646 
TELEVIOEO 914 Detach Keyt)d $506 

TELEVIOEO 924 NEW $61 • 

MONITORS 
ZENITH 
ZVM 121 Green PhOsphor ....... 5123 
ZVM RGB Color Monlto1 ..•..... 545 
GDZ-13-14 Composi te Color .... . 325 

NEC 
JC1201 M 12" Composite Color S378 
JC1202DHA 12" RGB Color Mon 6 t0 
JB1201M 12·• G1een p hospl'\Or 176 

AMO EK 
Color I Color monitor . $321 
300G 12·· Green . . ...•...• 165 

GRAPHICS & COLOR GRAPHICS 

VECTAIX 
V 128 8 colors 322x560 Pix, ... 52245 
V 384 t6.8 million colors ...... 3865 
VXM HI Res 13" RGB Monitor .. 1430 

MICROANGELO 
MA 512 512~480 Monochrome .. S674 
MA 520 512x4BO • Scrci;n Pak2 . . 890 

COMPUTERS 

COMPUPRO 

Compupro compu ters come as main· 
frame. boards. and drives. and you must 
sel the swi tches. 

816A Compuler 808518088 128K $3964 
8t6B Computer 808518088 256K 5038 
8 16C 808518088 384K 3 users ... 6470 
8t60 10 M Hz 8086 512K . ... ... 10052 
Bt -08 CPUZ 208K Oasis .... ' •. 64i1 
8 t6·016 10 MHZ 8086 512K .. . . 10052 

9 EATT1.E Pure 16 b11 computer is the 
fastest m icrocomputer by ac1ual test• 
S·lOO. t28K Static Ram. 8 Hz 8086 18 
slot , Mainframe. 3 serial & l parallel 
ports. 
Gazelle Il computer •. .... ... . $4346 
Ha~d Disk Gaze lle U ..•... .. •.. 5750 

RADIO SHACK TRS-80 SAVE! CALL 

T ARBEL.L with 2·8" disk drives 
EMPIR E I single sided . . 53304 
EMPIRE TI double sided .... ... 3775 

MEDICAL SOFTWARE 
MICROMED & M ICRODENT . .. 1656 
STAROOC ..... ......•...•. ... 350 
THE DOCTOR 'S OFFICE NEWI CALL 

NORTH STAR ADVANTAGE 

North Star Advantage SBIT 8/ 16 

WorK Station .... . .... S1918 S2281 
2 Floppies 360K ea ... 2252 2542 
5 Mh HMd • 360K Floppy 3362 3652 
15 b 1~a1d • 360K Floppy 4385 4748 

NORTH STAR HORIZON 

HOR IZON 1 User Mu Ill 
2 Floppies 360K ea ... $2252 NIA 
5 Mb Hard a. Floppy 3362 S6095 
15 Mb Hard • Floppy 4385 6821 
18 Mb Hard • Floppy 5837 8273 

Micro Deci.sion II 

MICRO DECISION 

''A DEAL YOU CAN'T REFUSE" 

64K RAM Z80 4MHZ 2 serial ports 
5 1/4" disks Free Software - CPM 2.2 
M1cr0Soh Basic. BaZ1c. WordStar 
Log1Calc spreadsheet, CorrecH\ 

0 LY 

MD I t IOMb 400K FL +- Morrow T ~r rn. 
Llsl 2745 2139 

MD2 2·5 ' SS drvs • Per Pearl . . 62ll 
MD2 •ADDS 3A• Terminal . . 1279 
MD2 •ADDS 3A· • Smith Corona 1779 

MD3 2 s1c!ed drives & Bookkeeping 
& Personal Pearl FANTASTIC SUY 

MD3 2 Double S!ded drives . . . . . 1055 
MD3 • ADDS 3A• Terminal ... ... tSOO 
MD3 •ADDS 3A• ·Smi th Corona 2008 
Above Packages 1nctude alt Cables 

DECISION 1 
"IBM-360 on the Z-BO & s-100 01;51' 

Sixteen prog rams running sim11llan· 
eously' FREE CPM. M1cr0Sofl Basic 
s-100. IEEE 696. 1<1-sJot. 4 MHz zao 
Real tome ctock. Interrupts. 3 Senar 
& t parallel port. 64K s1a1ic RAM e~­
panctable to 1 Meqabyte. 
D 100 Hardwarn & So11wa1e as above $1783 
0120 I DSDO 5'A .. + 10 Mb HO 

• Wordstar. Correc t- It . LogiCalc. 
BaZ1c, and Personal Pearl $3538 

0200 = D t 20 + MOS. Mult iuser $3889 
D210w/15MbHD plusMOS $4240 
D220 w/1 SMb HD 6 user $5293 

MOS Mutluser upgrade 10 256K RAM 730 
• Micron:x operating syslem .... 1432 

MOS• with above & Whllesmilh"s C 
a. Pasca l ................ 1117 

MORROW OISI< DRIVES 

Complele systems include S-100 con· 
trollec power supply, cabinel. & fan. 
CPM & Bas ic ao 
Add Dnves include power supply, cabi· 
nel&lan Add 

System Drive 
5 1 d " Wonr.hcsl o 5Mb S 1432 S 101 I 
5 1 A" W.ncr,,lSICH 15Mb 17 13 362 
s·· Wmch""' • 10Mb 2625 2134 
8" Winchmmr 20Mb 3187 2766 
5 1(• .. W1nchesle1 lllMb 1572 1081 

8"' (w/ DMA con1roller) 
One l sided _. . . S870 S576 
One 2 sided _. . . 108 800 
Two 1 sided 1418 tOl l 
Two 2 s1dod . . . • . 1639 1432 

Factory Guarantees We Beal Pric es Call lor latest prices & avalla b llil ~ A 
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path must be included on tl1e com­
mand line. For example, 

uucp - -x9 /user/sandy/Letters/memo 
lroblshlusxvax!cranshawt/usr/arnold 

would copy sandy's memo file lo the 
arnold directory on the Cfanshaw 
machine via machines frob1sh and 
usxvax, 

Currently, more than 1500 Uni 
ystem are known to be uuop ites. 

A Usen t news group lists contact in­
formati n for many of these ma­
diines. Mail and file-transfer rvices, 
as weU a the U enet news ervice1 

are support d . 

On the Network 
Once you have estahli hed a uucp 

link to your nearest Usenet neighbor, 
you can copy over the news programs 
and in tall them. Matt Glickman hci 
written a USENET Version B Tn ta/la­
t ion Guide, which should be part of 
the initial documentation ou rec ive. 
One of the fir t articles you ubmil 
should go to net.news.newsite in order 

to provide contact information for use 
by the network. If you are planning 
t forward news to oth r sites, you 
must also install their site names and 
th names of the news groups to be 
forwarded in a sys tile, which i 
imilar to uucp' Lsys file . 
Like other Unix pmgrams, the 

news programs are simple com­
mands with a number of options. On 
one command line, you sp cify what 
you want to do to whom and to what 
extent. 

The basi Usenet new ommand 
i readnews, which forwards new to 
you from a default subscription list. 
An user can cu t m-tailor the sub­
scription Ii t by creating a .newsrc file 
in tbe home direct ry. The news pro­
grams automatica lly update the 
.newsrc file with the number of news 
articles that have been read. A rough­
ly accurate list of active news groups 
can b obtained by listing the news 
spooling dire tor , Jusrlspool/news. 

A each article is presented, a 
header indicates the name of the 
author, the subject, and the length of 
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the article (in number of lines) . A 
more detailed header giving the 
tran mi sion path of the article is 
hown on request. Entering a ques­

tion mark will get you the complete 
list of news commands. A number of 
responses are possible; you can read 
all or part of an article, decline to read 
an article, skip to the next news 
group, or reply to any item. When 
you use the quit command (q) , a 
record is made of which articles y u 
read or refused, and you then ex.it 
from netnews. 

Usenet i remarkable for its .nation­
wide scope and density of informa­
tion flow, but in many respects it 
resembles other bulletin-board sys­
tems. Much of the dial gue c ncems 
the operation (or nonoperation) of 
software, including the news pro­
gtams themselves. Useful informa­
tion is present but may be buried in 
a host of humdrum commentaries 
and rather trivial complaints. If you're 
patient and per i tent, though, the 
occasional gems can make reading all 
that other news worthwhile. More­
over, some of the articles indicate that 
reading and writing the news can 
also be a satisfying social activity for 
network members. 

What i really remarkable is that 
the whole U enet structure has been 
bum and maintained by volunlee~ 
and ~hat thus far no heavy-handed 
central administration has been nee-

' essary. Usenet is an egalitarian com­
munications medium, still open to 
new members because of the good 
will of its current members, Theim­
plicit social contract that exists among 
Usenet members- to forward new , 
respond to requests for information, 
and participate in network mainten­
ance-will continue to be a ital part 
o Usenet. • 
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The Unix Writer's Workbench 
Software 

With this package, you can spot stylistic as well as grammatical 
proble1ns in your prose 

by Lorinda L. Cherry and Nina H. Macdonald 

The Um Writer's Workbench soft­
ware, consisting of pr grams and 
database , is designed to help im­
prove your writing. The package in­
dudes programs that identify mis­
takes and stylistic problems in your 
draft text as welJ as interactive pro­
grams to help you answer spelling 
and word-choice questions. Because 
the programs are general, you can 
use U1em with a variety of texts from 
letters to journal articles. You can also 
adapt the programs to meet your 
own needs. This article describes 
programs you might u e in writing 
and revising a paper and how you 
can tailor the Writer' Workbench 
software to your own writing. 

Wr iting Help 
Let's set the scene. You have just 

finished a huge program and can no 
longer avoid writing it up. You have 
a Unix operating system and are 
either composing your first draft at 
the terminal or WTlting lt off line1 

planning to type it in later. You're 
usi ng the standard Unix mm (memo­
randum) or ms m1l)1u cript) macro 
for formatting. Jn one entence, you 
use the word "seperate':....or should it 
be "separate11? The spelltell program 
can help you find out with its data­
base of commonJy misspelled words. 
Jf you can spell part of the word, the 

..,_ Circle 135 on inquiry card. 

program will return all the words on 
its list that match your entry. You type 
11 ep. rate" or "· ep" or "rate$" and 
get ~he correct spell ing, "separate." 
(The period tands for any character, 
the caret for the beginning of the 
word, and th dollar sign for the end 
of the word.) Next you wanl to de­
scribe the "affect'!.....or sh uJd it be "ef­
fect"?- of your program on its input 
data. The worduse program and its 
databa e, wit11 explanations of about 
700 commonly coniused or misused 
words, can set you straight. 

Proofreading Help 
You.'ve finished the first draft, it's 

"tared in a fi le, and you now face the 
dreaded task of proofreading and re­
vising it. It's time to put the main 
Writer's Workbench program, wwb, to 
work. The wwb program has two sec­
tions1 proofr and prose, which may 
each be run separately; in fact, the 
Writer1s Workbench. sy tern has a 
hierarchical structure, as shown in 
listing 1, and most of its small er pro­
grams can be run independently. If 
you're a poor typist or s peller, how­
ever, you should probably run spell 
on your paper before invoking wwb; 
the stylistic analysis part of wwb relies 
on the words in the text being spelled 
correctly. 

Proofr first checks spelling and gives 

you a list of misspelled words (see 
listing 2) . Next, it runs th punctua­
tion checker, puncl. The errors it finds 
include unbalanced quotation marks 
or parentheses, violations of the stan­
dard rules governing the order of 
punctuation marks, and sentenc s 
that do not begin with a capital Jet­
ter. If you do not understand why the 
checker is complaining about your 
punctuation , type pu11ctrules and get a 
display of the rules the punct program 
enforces. 

Proof( then checks the ~ext for "dou­
ble" words; that is, a word occurring 
twice in a row. This common mistake 
1 easier for th compu ter than a 
human proofreader to find. Proofr 
next gives the diction ou tput, w hich 
displays sentences containing wordy 
or frequently misu ed phrases and 
recommends substitutions. Diction has 
a da tabase of about 450 awkward or 
wordy phrase ; each sentence in the 
text containing one of the e phrases 
is printed with the unacceptable 
phrase set off in pedal marks ('" [ and 
J*) . And sometimes, for the sake of ef­
ficiency, only part of the unacceptable 
phrase is bracketed . However, you 
should not assume the program is 
always right. Proorr also looks for split 
infinitives. H you don't recognize spl it 
infinitives or don't know why you 
houldn't use them, call splltrules to 
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get information. 

lfelp l'Vith Prose 
Perhaps the most important section 

of wwb output is prose, which analyzes 
your writing style by using a program 
that finds parts of speech. Prose 
gathers statistics, com.pares them 
with a standard you choose, and ex­
plains in English how the text might 
be improved. If your text compares 
favorably to the standards, prose wilJ 
tell you so. If your text differs greatly 
from the standards, prose will suggest 
ways to improve it (see l:isting 3), The 

program use measures that writing 
experts agree lead lo well-written 
text-varying sentence length and 
sentence type and avoiding the 
passive voice, for example. 

With wwb output in hand, you11 
probably want to start by making the 
changes suggested by proofr. These 
changes are fairly straightforward, 
but you will have to consider careful­
ly the changes recommended in the 
section on word choice. It may be 
even harder for you to figure out how 
to follow the recommendations of 
prose. You can then run another pro-

Listing 1~ A summanJ of tl1e Unix Writer's Workbe11ch system hierarclry. 

COMMAND-FU CTJON TABLE 

Command 
ab. t file ... ___ , .. •.. , .... . evaluates 1e:x1 abs1n1c:.1n es~ 
aero file .. ... . .. .. . . ... ... finds acronyms 
findbe file . .. ....... .... . . ldentifies difficul t syntax 
match stylefi le I 2 N .. . .. . collates stati lie. from different I ell.ts 
org file . .. .. . .. . ...... . ... shows te1Ct structure 
parts file . ... ... . ..... ... . as.signs grammatical parts of speech 
se isl flle . .. . . .. .. . .... .. finds sexist phrases and suggesrs changes 
spelllell paftern ...... .. .. prints commonly misspelled words cunta.i.ning pattern 
style file .. .. . ... .. .. ,. .. . ummarizes styHstic fe:atures 
syl -n fi le, .. . ..... .. ... .. prints words of 11 yll11ble. or longer 
topic file ... .. ... .... ... .. provides due to topic , keywords 

parts file .. ... ... ... ... assi&ns gramma1ical parts of speech 
wwb file .. . •.. , . .. .. ..... . ,runs proofreading and stylistic analysis 

proorr file ..... . . . .. .. . gives proofread iug oommems 
.. .... .......... ..... finds split infinitives 
diction file., . . ..... finds awkward phrases and ~uggests changes 
double file ., ..... .. ,detccts rnpca ted typing of words 
pun ct file ... .. . . ... . checks punctual ion 
spellwwb file . . . .... . checks spelling using spelldict 

pro~ file .. , ... .. -.. .. . gtvcs extended editorial comments 
style file ... .. ... .. . summari1,e~ styl istic fearurcs 

pans lile ..... . . . assigns grammatical parts of speech 

Explnnalions 
pmsestand ... .... . ... .. .. . . print standards used by pro~e to evolunlc document ~ 

punclru lcs . .. .. ... . ..... .. . explains pu net ual ion rules 
~plltrules , .. ,.- ·-·· · , .. •.. explains spli t infinitives 
wordu e word .. ,. . . . ... .. . . . explains frequently mi~ cd or confu td word 
wwbhe lp word .. . . .. ....... .. gives information abou t tommand · and functions 
wwbinfo ..... ... ... . ,._ •. , .. prints a copy of t~is table 

Environmental Tailorlng 
dictadd . .. ..... , .. . .. ..... . adds phrases 10 ddict. spelldict , exd[ct dictionary 
speU;idd ..... . , •. .• ·- •.•... adds words to spelld icr d icl ionary 
m\tstand , .. ..... . ...... . . .. . builds standard~ fo r prose from user documents 

U5er Specified Dictionarie 
ddlcL .. . ... .. . . .. .. ...... - .per onal Ii i of awltwi.ud phrases 
sexdict .. ...... ... . . .. .. . .. persom1I li~t of 5e11isl terms 
spelldict .. . . .. ... -...... .. personal li.~ t of c:orrtct spdlings 

ote . Indented commo.nds are auhunatlcally run by the less 
indented commands rhar immediately prec~d~ them , 

242 October 1983 ® liYJ:E Publk'.•tions Inc, 

gram, style, to find all sentences wit11 
certain characteristics. For example, 
you can ask style to print all sentences 
with passive verbs, nominalizations, 
expletives, or all sentences longer 
than 50 words. (See listing 3 for 
definitions.) This output should give 
you an idea of where to start. If you 
have too many passive verbs, try the 
findbe program, which provides a for­
matted draft of your text highlighting 
all forms of the verb ''to be." Go 
through thjs draft and try to rewrite 
the highlighted verbs to lower your 
count. If there are many long words 
in your article, use syl to find them; 
give an integer to syl- 5, for 
example-and it prints aU the words 
in your article with five or more 
syllables. 

Finishing Touches 
The Writer's Workbench system 

contains several programs that let you 
look at text in different ways. The org 
program, for instance, prints all 
headings and the first and last 
sentences of each paragraph. If your 
text is well organized, the output of 
org should be reasonably coherent 
and can be used as a basis for a sum­
mary of the paper. Uthe output isn't 
coherent, you may have a serious 
problem. No program can tell you 
how to reorganize your paper; you11 
have to decide how to present it to 
your readers. Org may help you ee 
that you have problems, but it doesn't 
correct them. 

Suppose you also wrote a short 
document to teU a user how to imple­
ment your program. Did you assume 
that your user was male or female? 
Many people resent such assump­
tions. A quick run of your documen­
tation through the selCist program will 
ensure you won't make such a 
mistake. Sexist is simply a variant of 
the diction program with a different 
dictionary of phrases and substitu­
tions. 

If you need keywords for yarn 
paper, the topic program helps by 
printing the 20 most frequently used 
noun and adjective-noun pairs in the 
text. Topic's output also gives you an 
idea of the subjects you've empha­
sized. A program called aero search­
es the text for acronyms, letting you 
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for appl1catons on CPiM based compuler. Includes public 
domain source $1 SO 

I MVP·FORTH Fast Floating Point lor APPLE Programmef°s 
Kit Includes 9511 math chip on board w11h disk and 
documentat100. $400 

MVP·FORTH Programming Aids lor CPIM, IBM or APPLE 
Programmer's Kit. Extremely useful 1001 for decompiling, 
cal/11nding, and lranslatlng . $150 

MVP·FORTH by ECS Sollware lor IBM·PC or A ARj 
4001800. Standalone with screen ed11or license required . 
Upgradeable $100 

MVP·FORTH by ECS Soltwate lor IBM-PC or A ARI 4001800. 
Enhanced with color an1mat•on, mulUlasking soond. utililies. 
and unl1mued run hme hcense. $175 

MVP-FORTH Pro lessional Appt1ca11on Developmenl System 
(PADS) for CPIM, IBM-PC, or APPLE. A three level lnr~ra ted 
syslem w11h comple1e documentatJon Complete system S400 

1 MVP-FORTH PADS 

.J MVP-FORTH PADS 

~ MVP-FORTH PADS 

Enhanced virtual system 

Programming Aids 

Mela Compiler 

$150 

$ 150 

$150 

* • * MVP·FORTH operates under a varrety o t CPU's, computeIS. and 
operating sys1ems. CP/M disks can be supplied a··. SS/SD. 3740 
formal or 5'14 lor Osborne Northstar" Micro Decisions Kaypro or 
H89/Z89' SpeC•ly your cMlpu1e1 and operating sys1em . • * * 

FORTH MANUALS, GUIDES & DOCUMENTS 
n ALL ABOUT FORTH by 

Haydon See above. $25 
[J FORTH Enc yc lopedia by 

Derick & Ba~er . 
Programmer's manual lo Hg­
FORTH with FORTH-79 
reterences. Flow charted , 2"" 
Ed $25 

Understanding FORTH by 
Reymann $3 

FORTH Fundamentals, Vol, 
I by McCabe $16 

FORTH Fundamentals, Vol 
II by McCabe $13 

0 Beginning FORTH by 
Ch1r11an $t 7 

fl 1980 FORML Proc. $2 5 
0 1981 FORML Proc 2 Vol $40 

D 1982 FORML Proc. $25 
0 1981 Rochester FORTH 

Proc . $25 

0 1982 Rochester FORTH 
Pf'oc . $25 

ff D 1983 Rochester FORTH 
Proc. $25 

0 A FORTH Primer $25 

0 Threaded Interpretive 
Languages 

0 METAFO RTH by 
Cassady 

0 Systems Gulde to fig· 
FORTH 

$23 

$30 

S25 t FORTH Encyclopedia 
Pocket Guid e $7 0 lnvilation to FORTH $20 

I I And So FORTH by Huang. A 0 PDP-11 User Man. S20 
college level l e~ t $25 ~t,; LI FORTH- 83 Standard $15 

FO RTH Programming by 0 FORTH- 79 Standard $15 

Scanlon $17 D FORTH-79 Standard 
J FORTH on the ATARI by E. Conversion $ 0 

Floegel $8 D NOVA Ilg-FORTH by CCI 
Starting FORTH by Brodie Source Listing $15 
Best Instructional manual o NOVA by CCI User's Manual 
available (soil cover) S1 8 includes eclotor. assembler . 

(naro cover) $22 and uhlilles $25 

I I lnslaJl atlon Manual for fig;·FORTH $15 
Source Listings ol Ilg-FORTH, tor specitic CPU's and computers. The 
lns1allat1on Manual lS requited for implemenlation Each $1 5 

1802 [J 6502 0 6800 0 AlphaMicro 

l 8000 LJ 8086188 0 9900 0 APPLE II 

! PACE l 6809 n NOVA O PDP- lllLSl-1 1 
I 68000 [] Eclipse 0 VAX [ J ZBO 

Ordorir>g lnformalior>: Cl>eck. MoMy Of1"1<!1(payable 10 OUNTAIN VIE\'I PRESS. 
11\C 1 VISA Mas1e<C..ro COO's $5 ox1ra No b!lltng or unoa1d PO"• Calilorn"' 
H"'>1Gunt5 Arld 5 .. les 1ax ShlPP4rl'Q C05LS 1n US IRCllJCled 1n puce Fore.gn orders. PAV 
n US runa~ °"' US tmn.k 1nc1udo tor l\aMltng al')(j $1'11pp1.ng by Air . $5 lor ea~h Hem 
yn nr S25 $10 ''" coc~ 1fem bc>lwecn $25 and $99 af\d S20 r01 "ach 11em over 
)'UO ~'"'mum 0<der SI 5 Al l poces JM nrOO<JclS S<JblcCI 10 changn 0< w•lhd.lawal 
-vi 1nou1 nolu;e S.l"Wl e sys1ern and/Or s:1r·1gle user l4cense agreemen1 reqU-ffed on 
some niodi..ct·:; 
DEALER & AUTHOR INQUIRIES INVITED 

MOUNTAIN VIEW PRESS, INC. 
PO BOX 4656 MOUNTAIN VIEW, CA 94040 (415) 961-4103 
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qui k1y check if you1ve defined them 
upon introduction. 

Tailoring the System 
Next, let's say you're finished with 

your paper and have submitted it for 
publication. The last time you ran 
prootr, however, it complained about 
the pelling of your last name and 
about that cute acronym you used to 
name your program. You can use dio­
tadd to create your own supple-

mentary file that will be earched 
automatically next time you use the 
Writer's Workbench sy tern. Some of 
the phrases prootr complains about 
are appropriate in context. Use dictadd 
and make a private file of phrases; in 
the future, proofr will ignor some of 
its own phrases and use yours in­
stead. Using this supplementary file 
concept, you can adapt the output of 
the Writer's Workbench system to 
your own needs. 

Listing 2: Tile proolr program's uutp111 fur n firs1 dmft of tlzis article. 

Possible spelling errors in byle_draft -are: 

mcla 
misspeh:d 
scp 

sep.rnte 
seperaie 

SPELL TELL 
WORDCHOICE 

lf uny of 1hc-sc words are ~pel led correctly, later type 
spell add word I word2 ... wordn 

tu have 1hem added to your spc UtHct 111c. 

The punc1ua1i n in byte_drafl i first de. ribcd . 

0 tluubl1t quote$ a.ad 18 Ingle quotes 
2 apostrophes 
0 lefl parentheses and l right ones 
Because of [he unba lanced parentheses , the fo lio ing che:ck for mi$iake 
may make errors. 

The program next pilots any sentence th at it thinks is 
illcom:c1ly pOnc[Uatcd and folf()w ii by ils l'OrrC:clion . 

line 3 
OLD: you have just llnished D super program nnd 
NEW: You have jus1 finished a uper progra111 and 

For more informMion aboul punctual io.n rtJ l.cs. 1ype; 
punctrules 

FlJr fi le byltt_draft: 

the the appears beginning line 10 by1e-_drd1 

Senlcntcs 'vith possibly wordy or misused phrnscs are listed next , 
foll wed by uggested revi~ion , . 

f ( r file byte_drnft 

beginning line 15 by<c_draft 
Y11u •1 utilit.l .. e the SPEl..I .. TELL prop.rarn , an in1crac1ive program 
wi1h a da1a base of [he most c)mmonly mi spelled Word . to find 
001 -
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Suppose you decide the audience 
you usually address is much less so­
phisticated technically than readers 
of technical instructional manuals, 
and therefore you'd like different 
standards for prose. Or perhaps you 
have a favorite author whose style 
you would like to emulate. To adapt 
the software for such styles, you first 
have to gather text samples that 
reflect your standards. Because the 
Writer's Workbench system calculates 
statistics, you must have a reasonable 
number of samples on line- at least 
20 samples of more than 2000 words 
each. Once you have the text in files, 
the mkstand (for "make standard") 
program will calculate all the statistics 
necessary for prose. Subsequently, 
when you run the program, you can 
have your text compared to your own 
standards rather than those of the 
system. 

How It's All Done 
The proofreading programs look at 

all the words in the text. The stylistic 
programs, on the other hand, sepa­
rate the words in sentences from the 
words in headings and figures and 
tables. Those words should not be in­
d uded in any counts of words in 
sentences, nor shouJd they be in­
cluded as part of any sentence, 
Writer's Workbench program use 
embedded formatting commands to 
discard nonsentence text . Users of 
the Unix formatting macro packages 
label their nonsentence text with 
macros for headings, tables, centered 
(jnes, and other displays that are not 
part of the regular text. Thu , the 
stylistic programs can figure out 
which characters to include in their 
analyses; Word-processing systems in 
which. a typjst types as though on a 
typewriter do not allow this analy is, 
and the Writer's Workbench stylistic 
programs would be difficult to imple­
ment with such systems. 

Conclusion 
The programs we've described are 

not designed to do everything for a 
writer; rather, they remove some of 
the tedious burden of proo&eading 
and provide guidelines about style . 
In this way, they hee writers to ex~ 
amine their organization and content. 
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/J ling .2 ro11tl11ued: 

beginning line 27 byre_drnft 
~r Through rhc use off~ WORDCHOICE you discover rhe difference . 

beginning ltnc 27 byre_draJt 
WORDCHOICE is nlso an inreractive program and has a 
•\ 11eryl large data base of the commonl confused or misused 
words, 

ile byie_drnft : number of line. 29 number r phrase. found 3 

Please w it for the subs1i1ution phrases 

Table of Subslitutions --------------· 

PHRA E SUBSTITUTION 

through the use of: ust! "by, wirh " for " through the use o ' 
u1Uiz: use: "use" for •· utilize" 
11ery; use "OMIT" fo r " very" 
very: u e "doubrle s, no doub1 " fo r " !here is very little doub1 thal" 
very: use "in a sen e or OMIT WHOLE PHRASE'' for" in a very renl .ense" 
very: use "un important" fo r " of very minor imporrnrm:" 

Nol all the revisions will be appropriate for your documcnl . 
• When rlle re i more than one suggestion for just one brnckcte<l 

word, you will have lo choose 1he case 1ha1 fi ts your use . 
• Capirnll7.cd words :ire in 1ruc1ions-, nol sugges1ions. 
• To find ou t more abou1 each phrase, type "wordu!lll phrase." 

NOTE; If you Wl'.lnl •hi program 10 look ro r addirional phrases 
or t ·stop I oking for some. for instance 10 lop 

nagging ffimpacr," type the command dicrndd. 

May 19 17:08 1983 PROOFR OUTPUT FOR byte_draft Page 

For file byt.e_drafl : 

Possible spli l infinil i\lc . 
to now describe 

PLIT INFI ITIV ES ***h* *'"-**"* 

For informat ion on spli l infin itives 1ype: 
plitrulcs 

** ***'* "** 

Listing 3: Tile prose program provided these comments 011 11 poorly writte11 technical paper. 

OTE: Your document is being compnred ag11ins1 .standard s 
derived from 30 1echnical memoranda , classified ns ood 
by managers in the research area of Bell Laboratories . 

READA.BlLITY 

The Kincaid readablltiy formula predicts that. your texl 
can be read by someone with 16 or more yeurs of schooling, 
whic.h is rather high for th is type of document. Good 
lecbnical papers average- close to 13th grade level, 
even though the audrence has more education than that . 

Th i.s um inc-ludes many long words. Conside r nmn ing 
the yllablc coun1ing program , .S.Yl, to look at the words in 
rhi · 1ex1 with five or more ·y ll ables. To do ihi type the 
following command whc:n rh i5 program is done. Listi11 3 ro11ti111111d 011 page 248 
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The programs were designed hier­
archically; casual users can get a lot 
of information with just o ne com­
mand, and experienced users can 
run individual programs when nec­
essary. 

The Writer's Workbench oftware 
has been very well received by 
writers who have used it. They report 
that they like getting informatio n 
ab ut th eir papers privately; only the 
computer knows. They pref r specific 
suggestions to comments such a 
"vague" or "poorly written" that they 
often get from human reviewers. 
Many claim their writing has im­
proved simply because the sy te rn 
ha prodded them to think about the 
choices they make when writing. • 
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Where to Learn More 
To find out rn re about the Unix 

Writer's Wor1<bench software that 
was announced at the July 1983 
Usenix conference, contact 

Western Electric Software 
Sales and Marketing 

POB 25000 
Greensboro, NC 27420 

(919) 697-6530 
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Don't waste another second waiting for your printer to finish 
before you can use your computer again. With Microbuffer" 
printer buffers you can print and process simultaneously! 

MICROBUFFER~" 
SO WHAT ARE YOU WAITING FOR?M 

Another fine product from PRACTICAL 
PERIPHERALS 

31245 La Baya Drive, Westlake Village, California 91362 
j213) 991-8200 •TWX 910-336-5431 
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Li. ting 3 co11/in11erl: 

yl -5 filename 

If mo t of the long word are technica l terms that you must 
u e, consider providing a glo sary of term s to make th is 
paper easier to read . If the words arcri 't lecli nlea l terms. 
use shorlcr words wherever you can. In ~hanging your text, 
be sure nm to use several different words for the ame 
concept ; such synonym are frequently oonfusing m the 
reader . 

VARIATION 

You have an appropriate dislributlon of sentence types. 

SENTEN E STRUCTURE 

Passives 

This text contains~ higher percentage of pas ive verbs 
(32.0%) than is common in good documents of th is type (22%) . 
A enrenoc is in rhc pa sivc voice when its grnmm111ical 
ubject Is the receiver of the action. 

PASSIVE: The ball was hit by the boy . 

When the- dol! r of the :mion 1n ll sent ence is the subject. 
the sentence is in the ai;ti e voice . 

ACTIVE: The boy hit 1hc ball . 

The pa sive voice is som etimes needed 

I. 10 emphasize the object of the sentence, 

2. to vary the rhythm of lhc 1cxt. or 

3. to ·avoid naming an unimportant actor . 

XAMPLE: The appropriations were approved . 

Although passive sentences arc sometimes needed. 
psychologica l research has shown that they are harder lo 
comprehend than active sentences. Bccau c of this you 
$hould transform lls many of your pas. ivcs 10 active:~ a 
pos~ib l e . You can use the ..tlY.lJ:. program to find all your 
sentences wi th passive verbs in them , by typing the 
followi ng command when this program is finished. 

slyle - p filename 

NominuJiia tion 

You have appropriately limited your nomlnali1.ations 
(nouns made from verbs, e .g .. "descr ipt ion") . 

Expletives 

Thi~ te:x.1 contains a higber pe rcentage of cxpterivts 
{ 8.0%) than is common in good documents of this type ( 3%) . 
Explet ive arc words thai have no content. For in lance , 
"ii" and "there" ore often used as expleti ves in sentences 
~uch as "h is dark " a.nd "There arc three solutions Hl 1h1.s 
puzzle." In these se-nwnoe , ''ii" and "lhcre" havl! no 
content; rhey :ire simply lingui ·tic placeholders. 

Expletive. are somet imes necessary , e .g .. "It is 
rninirig. '' Often, however, they add unneces ·ary words 10 a 
sentence: "There nre three solution 10 th is puule" can 

248 Otlober 1983 © BYTE Publtc.tlons m(. 

easily be .~horlcned to "This pu zzle h11s three solutions." 

Tu fi nd aU the explet ives counted by thl program. 
pc the following command after this progrnm is finished . 

style - e filename 

PROSE OUTPUT 

Option!> 

You can requeSl that your document be compared aga inst 
different standMds; typing - t with the prose command, e.g .. 

prose - l filename 

wlll cornpnrc your rcxt again t tra ining document . . 

A - s opti on will provide a very shorl vcr~ion of the 
J:lli)Ji..C output. 

prose - filensmc 

If you ~lready have a style l~ ble in a file . you can 
save lime by using it as the input to .PLD.SJ: rather than the 
te.x1filc . To do 1hi , precede the style ta ble filename with 
a - f, e.g., 

prose -f style1ab l ~-filenamc 

All the options can be elected at the ame time and 
listdd in any order. 

prose -f sryletable-fllenamc - - 1 

StaLis1ics 

The iable of statistics generated by the program .s.L.Yle 
can be fou nd in your fi le slyl.t mp. If you want to look a1 

lt type; 

cal siyl .tm p 

You can also use the .Dlll.Ull program, which provides a belfer 
forma t , type: 

match styl.tmp 

If you 11 re not intere ·1od in the file. remove it by 1yping: 

rm styl. tmp 

ORGAN IZAT ION 

The .p.LJ).S~ program cannot check 1be 1..vn1em or 
organiza1ion of your text. One way 10 look at the overo ll 
s1 ru c1urc of your 1cx1. ts to use J:l to list aJJ the 
headings that were specified for the .t:nJll formatter . To do 
thi-, type: 

grep '" .H' fi lename 

You can ai o u e the organization ptogra.rn, .s.iu , to look. 
nt the . 1ruc1urc of your text . ..Ou will form at your paper 
with all the headings and pa.rugraph divi ions intact , but 
wi ll orily print the. tirst and las! cntencc of each 
paragraph in your lext so you can check your flow of idea s. 

org fi lename 



For people who want power. 

And 

lf you are seeking power in software we 
bel ieve we have created he program you seek. 

And our opinion is shared by a great many 
computer anaJy ts who consider 1-2-3 1 

·'
1 from 

Loni the mosr productive program in rhe 
marketplace. 

Like many great ideas che e. sence fir 
success is ics simplici ty. With J-2-3, you have 
spreadsheet, information nianagement and 
graphic functions-all in one program. 

You can witch from one function to another 
with the touch of a key, instantaneously. 
Although it seem faster. 

System Disk 
,...,.-..-~.,.rr ... ---­~· -mlL-..0...... 
~---"',.. ...... •Latus 

In effect, it's a perfect com bination of raw 
power and spectacular speed. 

Bur for rho e who want more, 1-2-3 is spe­
cially de igned so you can develop customized 
applications for your business needs. And rhe 
world' larg t eleccronic pread heet has 
enough operators, functions and commands 
to perform virtua ll y any ta k you a k of ir. 

In fact, the only li mit is your imagination. 
1-2-3 from Lotus is power and someth ing more. 

Call 1-800-343-5414 (In Mas achusett call 
617-492-7870) and find out more about 1-2-3 
from Lotus. 

8 Lotus 
The hardest working software in the world. 
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THE 
SECOND GENERATION 
96TPIDISK 
NO OTHER 
PRODUCT LINE 
IS EXPRESSLY 
DESIGNED FOR 
PRECISION 
96TPI 
PERFORMANCE. 

What makes one computer a better buy 
than another? 

How about a 96 tracks-per-inch drive? 
It can pack more than a megabyte on a 
single flexible disk. 

Today, over 20 microcomputer manufac­
turers are marketing 96 TPI disk systems. 
And thanks to a new diskette engineered 
to standards previously unattainable, 96 
TPI performance can now be as reliable as 
48TPI. 

The product that makes this possible is 
the Xidex Precision"' Flexible Disk. 

A TANGIBLY SUPERIOR DISK. 

We had no choice. To turn out a highly 
re liable 96 TPI product line in volume, Xidex 
had to build the most automated and ad­
vanced disk manufacturing facility in the 
world.And we had to find ways to enhance 
current capabilities in materials, magnetic 
formulations. manufacturing and quality 
control. 

The best substrate. We start with the 
most stable polyester substrate commer­
cially available. We can command the best 
because we're the world's largest purchaser 
of polyester substrate. Using a su perior 
substrate makes the disks less suscepti­
ble to distortions caused by temperature 
and humidity. 

And that's just the beginning. 

Tighter hub hole specs. We reduced the 
accepted tolerances on the center hole 
diameter by 50% (from .001" to .0005") to 
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decrease the risk of head to t rack m is­
alignment. 

Improved signal strength.We coat wit h a 
unique magnetic particle that has a signal 
level almost 20% higher than average. (Thls 
was accomplished without any sacrifice in 
overwrite and peak shift properties.) The 
resulting "hotter" signal means you're less 
likely to lose your data if head alignment is 
less than perfect 

Better finish ing. We use proprietary 
binders and lubricants, and we polish the 
disk to a higher luster than you're used to 
seeing. This significantly improves signal 
performance and assures longer life for 
the disk drive heads. 

More protective j acket. Jacket construc­
tion is particularly critical to 96 TPI perform­
ance. Xidex has selected a 10 mil jacket 
that is 33% thicker than the industry aver­
age. The jacket not only feels more sub­
stantia l, it offers greater protection from 
contaminants, extended handling and ex­
tremes in temperature and humidity. Its 
superior squareness and flatness al low it 
to slip more easily into the drive and im­
proves double sided head compliance.The 
all-polyester liner helps the disk to rotate 
more quietly and with less torque. 

Tighter qual ity control. Product testing 
must also be a cut above accepted stan­
dards. Xidex disks not only go th rough the 
most rigorous 100% test procedures, they 
are also required to pass an additional out­
going quality check of 18 tests. 

Xidex disks are 100% certified . . . to a 
higher level than any other product. But 
many users don't realize that "100% certi­
fied" simply means that the disks are cer­
tified against dropouts. Disks can fail for 
other reasons, too. It's only because Xidex 
controls a/I three critlca l areas- coating, 
physical construction and testing- that we 
can produce a reliable 96 TPI product. 

Naturally, our disks also offer a lifetime 
warranty against manufacturing defects. 

HIGH VOLUME 
PRODUCTION CAPACITY. 

Xidex's monthly shipments of disks have 
been soaring since mid-1982. And we're 
just barely tapping our capability. Our new 
coating facility will be able to tum out over 
150 million disks a year. 

Our product line also includes a full line 
of 48 TPI disks that are superior to any­
thing on the market.Available in 5~" and 8" 
sizes. they are made to the same exacting 
standards as our 96 TPI products. 

A WORLD LEADER IN 
PRECISION COATING. 

As one of the largest manufacturers of 
computer media products, we've been per­
fecting the art of precision, high speed, 
volume coating onto polyester since 1969. 
In fact, we currently coat more polyester 
media products than all manufacturers of 
flexible disks combined. 

We're also the first vertically integrated 
American manufacturer of flexible disks in 
over five years. 

If you'd li ke more information on the 
most reliable 48 and 9 6 TPl disks that 
money can buy, give us a call. We also have 
a techn ical paper on 96 TPI disks that's 
yours for the asking. 

Xidex Magnetics, P.O. Box 3418, Sunny­
vale, CA 94088-3418 . (415) 964 -4652. 
ln California call toll tree (800) 672-1403. 
Outside California ca l1 (800) 538-1584. 

XiiEX 
PRECISION'" FLEXIBLE DISKS 
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Smith-Corona 
makes a successful printer even better. 

Introducing the TP-11. 
Wh n mith-Corona® 

intr due d the TP-I'" dai y 
wheel printer, it filled an 
important need . It ga e 
hom u r and mall 
bu inesses the opportu­
nity to have high-quality 
letter-p rfect printing at 
th low t price to that 
time. o wonder it ' been 
u ·b a success! 

Now. rnith-Corona 
improves upon that u -
ess. With the TP-II 11

' 

p1int r. 
The TP-11 ha all the 

feature f the TP-I. It' 
compatible with most microcomputer . It han­
dles letter and legal sized pap r. Ther s an 
optional tractor feed for handling fanfold paper. 

ual Interface 

But the TP-TI has som si nificant 
improvem nt , a well. It can int rface wi th 
both serial and parallel computer s. Which 
m ans you can upgrade your computer when­
ever you want without having to buy a new 
printer, t o. 

Letter-Quality Printing 

The TP-11 ha the am x !lent print 
quality a · the fine t offi e typ writ r . Th re's 

I ~1:: s~ ~n~nrorn ation on the- I 
' mith-Corona TP-II daisy wh I print r. I 
I . ame I 

Address ____________ _ 

I City late Zip I 
I Mail ·oupon to; I 

mith-Corona, 65 Locust Avenue I e: Canaan, CT 06840 I 
L Smith-Corona BIO , 

-~ -- -- ........ ----1 
Srnilh·("">llil is• lr11<kn\ilrk m.-ned b)'SCM O•rpunl~~·· 
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a choi ~ of easy-to-chang dai y wh el to give 
you a wide variety of print styles and language . 
(At $7. 95 ach you can a il y afford everaJ.) 
Tb r is a new ASCII 93-chara ter printwh e l 
with all th d1aracters nee ary to print out 
omputer program Ii tings, a w LI a 

printwhe Is ins ven foreign languages. 

Self· Testing 

Th Sel f-Test witch l t you automati­
cally print ut a test patt rn to check on th 
TP-II' operating ondition. You can asily set 
DIP witch s for baud, parity and chara ter bit 
I ngth. P!u it ff r arriag r turn lin f d. 
as w 11 a an w 256 charact r buffer. 

800 umber for Information 

Add to all these feature the fa t that the 
TP-JT is made in America by a company that 
ha· earned a reputa i n for r liabil it . A om­
pan that back it print r (and er thing 
el it mak !) with a national factor) ervice 
n twork and an 800 numb r you an al! if you 
hav a prob! m. 

o if you re in the market for a high-quality, 
low-cost daisy wheel print r, consid r the one 
that' improv d upon u c · . The mith­
Coron TP-IL 

Clic1e 413 on inquiry ca,d. 



Typesetting on the Unix 
System 

The formatting and typesetting system built around the troff 
program works reliably and can be learned in a day 

The Unix text and formatting 
system, ba ed on the ltoff (Typesetter 
RunOFF) program, i the mainstay of 
document preparation at Bell Labor­
atories as well as many universities 
and research institutions. Offered 
free of charge with any computer that 
runs Unix, troff (pronounced tea-roff) 
is a dependable system that is easy 
to learn. Studies have shown that 
Uni · composition i about 2.5 time 
a fast as typewriter composition and 
costs a third less (see reference 5). 
The current facility provides special 
languages that make tables, equa­
tions, and bibliographies easy to 
specify and format. Without change, 
it can have the same text file line­
printed, typewritten (perhaps with 
proportional spacing), and photo­
type et for publication. In newer 
releases the typesetting system also 
provides languages for drawing dia­
grams within a document. 

The lroff program was w1itten in 
PDP assembly language in 1973 by 
Joseph Ossanna. The nrotf program 
(New RunOFF) was devised to drive 
typewriter terminals instead of a 
typesetter and shares source code 
with ltoff. Updated programs were 
rewritten in the C language around 
1975 and e olved slowly but steadily 
until late 19771 when 0 sanna was 
killed in an automobile accident. 
Because nobody eJse knew exactly 
how troff worked, its evolution came 
to a halt. 

by Bill Tuthill 

Offshoots of troff 
Othe.r program later grew up 

around troff: tbl for producing com­
plex tables, eqn for typesetting 
mathematical equations, and refer for 
handling bibliographic references. 
These programs are preprocessors for 
troff. That is, they look for appropriate 
areas of text and transform a high­
level specification language into low-
1 vel typesetting codes. These codes 
are then passed from the preproces­
sors to troff using the Uni pipe 

The original troff 
allowed for only four 

fonts and 15 point 
sizes; the new one 

permits 256 fonts and 
128 point sizes. 

mechanism. The functionaJity the 
preprocessors provide could never 
have been buiJt into troff itself given 
the memory constraints of the time 
when troff was first used. 

Another advantage of preproces­
sors is that existing ones can be 
changed, and new ones written, 
without modification of troff it elf. 
Thus, the modularity provided by the 
Uni\'. system allowed typesetting soft­
ware to grow through accretion into 
the full, mature system it is today. 

The first ver ions of troff produced 
typesetting code only for the Graph­
ics Systems (later Wang) CAT/4 . .In 
late 1979 Brian Ketnighan began re­
writing troff to produce intermediate 
ASCII (American National Standard 
Code for Information Interchange) 
code, which could then, theoretical­
ly, be converted to binary code for 
any typesetter. 1n 1982 this software 
was released to the public. 

Educational source license cost 
$300 per proce sor, and commercial 
source licenses sell for $4000 per pro­
cessor. Both are available only to Unix 
license holders. The distribution tape 
includes translating programs for the 
Mergenthaler Linotron 202, Compu­
graphic 8400, and Autologic APS-5 
phototypesetters and the lmagen 
Canon LBP-10 laser printer. Note, 
however, that recent releases of Unix, 
inducting 4.1 BSD and System V, do 
not include the new device­
independent troff. 

The original troff allowed for only 
four fon ts and 15 point sizes; the new 
one permits 256 fonts and 128 point 
sizes. In addition, the former line­
length limit of 7.54 inches has been 
lifted. The new troff also provide 
graphics primitives for drawing diag­
onal Jines, circles, ellipses, arcs, and 
splines. Two new preprocessors, pie 
and rdeal, provjde a way to indude 
diagrams in typeset documents. Pio is 
simpler and thus easier to learn, but 
ideal provides more powerful con-
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structs for shading and opaquing. 
Unfortunately, neither program is as 
easy to use as Lisa Draw because 
they require that diagrams be speci­
fied linguisticaUy rather than graph­
ically. 

The coding and design of trott are 
often criti -ized. It is true that its old 
C source code is 1argely uncom­
mented, but it is also well organized 
and has proven extremely robust. 
The native input syntax. is terse and 
unnatural, yet it is uffkiently 
gene1·a1 that macros at the user level 
are natural1 mnemonic, and extensi­
ble. Trett is also criticized for its 
voradou appetite for computer 
resources, particularly when u ed in 
conjunction with the preprocessors. 
However, some typesetting systems 
are even w rse. Let's face it: the com­
puting required for text processing i 
inherently much greater than that re­
qu1red for numerical processing. 
Strings take -up more space in 
memory than numbers; calculating 
character widths and filling and ad­
justing lines require a I t of number 
crunching. 

Other Formatting Systems 
Mo t f rmatting systems that run 

n mainframes are ba ed on the 
runoff formatter written at MIT in the 
eru:ly1960s. The idea behind that for­
matter was to mix text and formatting 
directives in th ame file . Formatting 
commands appear on lines tarting 
with a period, whereas te t lines do 
not start with a period. With this type 
of formatter, which could be called a 
batch system, files are prepared with 
a text editor and then material is run 
off with a eparate program . The troff 
program descended from runoff and 
uses the same arrangement to specify 
commands. 

Today, mo t word processors that 
run on microcomputers are interac­
ti e-files are formatted while you 
are entering text, using one unified 
program. ln many ways thi arrange­
ment works better than a batch for­
matting syst'em, because you aren't 
surprised by unusual results w hen 
you run off a file for the first time. 
However, the theory that "what you 
see is what you get" also implies that 
''what you ee is all you get.11 Word-

star, for example, doe not provide 
proportional spacing on a da isy· 
wheel printe~, let alone the ability to 
do phototypesetting, mathematical 
equations, and comple tables. 

The troll system ha two principal 
cornpetitora : TEX, from Stanford 
University, and Scribe from Unilogic. 
(In addition,_ many commercial type­
setting systems are available that do 
not compete directly because of their 
high cost and because they do not 
run on general-purpose computers. 

TEX was developed in 1978 by 
Donald Knu~h at Stanford. Parts of it, 
especially its equation-formatting 
capability, were inspired by the eqn 
program on Unix. The strength of 
TEX lies in its algorithms for boxes, 

Batch formatting may 
produce unusuar results 

but offers more 
powerf uJ options. 

paragraphing, hyphenation , and 
"glue!' TEX considers text objects 
( ·uch as paragraphs and lists) to be 
boxes separated from each ther by 
tretchable glue. Entire paragraphs 

are held in a data tructme then out­
put aU at once to preven t orphans 
and widows. (An orphan is a si1tg/e 
line from the beginning a para­
graph appearing at the b ttom of a 
page, and a widow is a single line 
from the end of a paragraph appear­
ing at the t p of a page.) Hyphena­
tion is avoided, if at all possible, 
simply by measuring h w much 
room is 1 t on the final Line of a 
paragraph and placing extra words 
there. By contrast, troff works a line 
at a time. Therefore, widows and 
hyphenation problems occur every 
now and then, although orphans !'.'.an 
easily be avoided. 

The first version of TEX was writ­
ten in Sail; newer versions are in a 
nonstandard version of Pascal. The 
principal drawbacks of TEX are that 
it is difficult to learn and use and 
poorly do umented. Its irtput lan· 
guage is baroque and hard to read, 
and no useful beginner' manual is 
available-the one book b Knuth 
must suffice. In addition, many sym-

bols required by TEX are not available 
on tandard ASCH keyboard . Tables 
are difficult to specify using TEX, no 
bibliographic tools are provided, and 
TEX has no graphk language. On 
the other hand, Knuth's Metafont 
provides a means of describing and 
creating entirely new symbols. Sup­
port for various output devices£ both 
laser printers and typesetters, has im­
proved. TEX was chosen by the 
American Mathematical Society as its 
standard document-formatting lan­
guage. The American Physical Socie­
ty cho e troff a its standard language. 

Arguably the easiest t use of all 
the bak11 formatting systems, Scribe 
was written in 1979 by Brian Reid at 
Carnegie-Me11on Univer ity and is 
now marketed by Unilogic Ltd . in 
Pittsburgh. Although not so mucl1 
impler to u e that it can hold its own 

against interactive m u. -dri"\Ten 
systems, the Scribe formatter does ac­
commodate d.iffere.nt types of docu­
menl (such as letters, articles, 
theses, books) and high-level text 
con truct ( llch a paragraphs, titles, 
and headers). Document types and 
text constructs are defined in an easi­
ly modified Scribe database. This 
system's beginner-level manual is e -
ceUent, as is the documentati n for 
more advanced users . 

Scribe has two principal draw­
backs, however. lts licensing c st is 
relatively high, and the cur.rent ver­
sion has no facility for producing 
mathematical equations, although 
such a feature i promised for future 
versions. '!ables are fairly difficult to 
specify using Scribe, and it provides 
no graphics language. 

Some users also complain that 
Scribe is ¥erbose; when converting 
Scribe input to troff input, deletion is 
the most common operation re­
quired . However, Scribe upport for 
different output d vices i (and 
always has been) excellent. ln ad di­
tion to supporting typesetter that 
the new ttcjfj supports, and ome that 
it doesn't, Scribe supports the Xerox 
9700 lase.r printer. 

Typesetting with troff 
To use the troff system1 you enter 

text and interspersed formatting com­
mands (lines beginning w ith a 



... Win-I IT'S FLEET OF THE MOST ADVANCED 
SINGLE AND DOUBLE DENSITY DRIVE SYSTEMS 
IN TI-IE UNIVERSE - TOTALLY COMPATIBLE WJTH 
ATARI' COMPUTER MODELS 400. 800. 600XL. 
1200XL 1400XL. AND 1450Xl. 

DOCK YOUR FAVORITE PRINTER DIRECTLY TO 
OUR DRIVE 'S BUILT-IN PARALLEL PRINTER 
INTERFACE. Tl-ffRFS 0 NEED TO BUY AN EX­
PENS VE AT ARI 850 MODULE 

THE COMMAND CONTROL PANEL FEATURES 
READ. WRITE AND DENSITY INDICATORS. A mACK 
COUNTER TO LOCATE EVEf<Y B1TOFYOUR DATA 
AND I\ TOUCH-stNSITM SWITCH TO PROTECT IT 

WARP SPEED OF UP TO 18 TIMES FASTER THAN 
ANY OTI-IER ATARI DRIVE IS ACHIEVED WITH OUR 

.b---:---:-=-~~ OPTIONAL TURBO-CHARGED SOFTWARE 

TRAK"S floppy and hard disk drive systems fo r 
the Apple and IBM-PC re available of many 
Corrputerl ncl and other Fine slores waldw1de 

Circle 478 on inquiry card. 

A WE SOME POWER - DESTROY A PLANET 
OR LEAR HOW ONE IS CREATED. BALANCE 

YOUR CHECKBOOK OR WRITE A BESTSELLER 
LEARN A NEW LANGUAGE OR CREATE ONE 

IT'S MAGNIFICENTLY SIMP!.EI - JUST PLUG IT 
IN AND UFT-OFFI 

" l\ o r is reg s1er 11od rk 01 /\Jar l<v-

TRAK GIVES YOU THE MOST STORAGE FOR 
YOUR DOLLAR' 

•Tt 

OUR FLAGSHIP. AT-02. WITH TWICE THE STOR­
AGE CAPACITY OF THE ATARI 810 ORNE PLUS A 
PRINTER INTERFACE AND COMMAND CON­
TROL PANEL. HAS A VALUE OF OVER S1000 YET 
COSTS LESS THAN $5001 

SEE YOUR DEALER NOW FOR A TEST FLIGHT. OR 

co ll toll free ·1-800-323-4853 
1n lll1no1s. co ll callee · 1-312-968-1716 
TWX 910-222-18<18 
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Circle 151 on lnquiry card . 

FOR INTER-COMPUTER DATA 
TRANS~,!!,. YOU NEED 
"PORT Au·rttORilY.' 
It's yours with the TLC-1: the three-port solid state data 
switch. Say good-bye, at last, lo the ineffi ciencies and limitations 
of the electrical-contact switch . Thanks lo the remarkable 
TLC-I: the sol id state data swi tch with three independent 
RS232 ports. Repeat ... three independent ports. 

Because of this unique design, the TLC-I resolves all 
configurations of switching among any three units .. . 
computers, modems and printers. This means 63 possible 
connection con figurations - using any combination of DCE 
and DTE equipment-wi th all received and transmitted data 
independently switched. That's "port authority"! 

And it's accomplished with very simple cont rols. Just three 
buttons and six status lights. You need no special software. 

Moreover, because if processes every function with solid state 
switching, the TLC-I participates in each connection while the 
power is on. So there's no switching 
noise, no junk data, no glitch of any 
kind. Just incomparable da ta 
transler. And for $245.00, 
that's an awful lot or power. 

Get everything done 
by FridayL -
Invoices. Paychecks . Mailing lists 
and form letter . Inventory. 
Reports. And just about any 
file handling that needs to 
be done around the office. 

Get them all done 
quickly, efficiently and 
accurately any day of the 
week- by Friday! n1 

Friday! is the revolutionary new 
electronic file handling system for your 
microcomputer from Ashton-Tate, the people w~o . 
invented dBASE II~ It's just $295 (suggested retail pnce). 

For the name of your nearest Friday! dealer, drop us a 
line. Ashton-Tate, 10150 West Jefferson Boulevard, Culver 
City, CA 90230. ACH'T1o~ T ·TAlE 
(213) 204-5570. .lU 1, 'l" 

dUASE.11l:sar~5tettd 1r11dt~milrk .md Prid-A)' ' 11 • Lr.1d.ir-in.11rli. ol Ash«>n-Tal~ . 
Ash lon·T • le: l96J 

256 October 1983 © BYTE Publkntions 1...,. Circle 47 on Inquiry card. 

period) into a file using a text editor. 
Most people use vi (pronounced vee­
eye and standing for visual), a screen 
editor developed at the University of 
California . Some installations prefer 
the Rand editor in one of its many in­
carnations (ned, red, ined, e) or some 
version of emacs, originally from MIT 
and the inspiration for MI CE and 
Perfect Writer. All these editors are 
screen oriented. Some diehards and 
underprivileged typists still use line 
edito.-s such as ed, which makes 
them far less productive than they 
wouJd be using a good screen editor. 

When you are ready to run off the 
text, the file is written to disk and the 
nroff fo rmatter i invoked: 

$ nroff -ms file 

A macro package (such as -ms) i 
almost always involved because it 
provides pagination and common 
text structures such as headers, para­
graphs, footnote , and displays. Here 
is a short Ii t of the most frequentl y 
used -ms macros: 

.TL title 

.SH section header 

.PP paragraph 

.OS display start 

.DE display end 

.FS footnote start 

.FE footnote end 

The nroff fo rmatter provides type­
writer output. If you want to typeset 
the file, this command would be used 
instead: 

$ troff -ms I ile 

Theoretically, it wo uld not be 
necessary to change the fil e. How­
ever, lineation and pagination are dif­
feren t with lroff because the typeset­
ter packs more words per Iin and 
thus more words per pag . 

If the text had particularly tricky 
tables, you might want to employ th 
tbl preprocessor: 

$ tbl file I nroff -ms 

or 

$ tbl Jile I troff -ms 
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leading producer of disk drives and 
computer systems for American 
business. Our hardware and 
software are hard at work reduc­
ing cost , cutting lead time and 
boosting productivity throughout 
industry. 

The same unbeatable quality 
that makes us a lead r in comput­
ing also goes into our floppy disk . 
And now you can test our high 
quality, error-free performance at 
a price you really can't beat. Free. 

How can you try before you 
buy our flexible media? Just fill 
out the attached coupon and mail 
it to us. Your local distribu tor will 
deliver your free 51A" double-sided 
double-dens ity 
floppy. 

Find out for 
yourself. Fill out 
th attached 
coupon and mail 
it to Control Data 
Corporation today! 

Offer limited to one redemption 
per business. Ex2ir s 12-31-83. 
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(la) 

. vs 14 
.TS 
a llbox; 
cfB s s s s 
CCCCC' 

1 n 1 1. 
.sp 
s+2Northern California ~hitewater\s-2 

.sp 
\fIRiver 
Lower Klc>math 
Cal Sal mcin 

Class 
2 - _ 
ll-5 
3-4 
l.t-5 
3-11 
2-: 
2-3 
4-5 
3-ll 

Yuba N Fork 
American N Fer k 
P.merican MiddJ e 
American c:: Fork 
StanisJcus 
'ruolumne 
~erced 

Car son E P'ork 2 
TruckeE" 
.TE 

(lb) 

1-3 

River 
Lower Klamath 
Cal Salmon 
Yuba N Fork 
American N Fork 
American Middle 
American S Fork 
Stanislaus 
Tuolumne 
Merced 
Carson E Fork 
Truckee 

Length 
25 mi. 
21 mi. 
9 mi. 
13 mi. 
17 mi. 
1P mi. 
9 mi. 
1 P mi. 
1 LI mi. 
20 mi. 
25 mj • 

Secison 
·summer 
spring 
spring 
spring 
summer 
summ er 
summer 
summer 
spring 
sprjng 
spring 

Comments\f P 
warm water and pleasent scenery 
extremely technicel, many rocks 
portage 10 ft. wctHfc:IJ J at end 
be autiful , sever al portages required 
has tunnel through rock, 3 port8ges 
most popular wbjtewater section 
inundated by New ~eJones Reservoir 
continuously difficult rnd fsst 
no dams above, very coJd water 
scrnic, includes hot springs 
scenic, ecsy access 1 variety 

Northern Callfornla Whitewater 

Closs Length Season Comments 
2-3 25 mi. summer warm water and pleasant scenery 
4.5 21 mi. spring extremely technical, many rocks 
3.4 9 mi. spring portage 10 ft. waterfall at end 
4-5 13 mi. spring beautiful, several portages required 
3-4 l7 mi. summer has tunnel through rock, 3 portages 
2-J 18 mi. summer most popular wbJtewater section 
2-3 9 mi. summer inundated by New Melones Reservoir 
4-5 18 mi. summer continuously difficult and fast 
3.4 14 mi. spring no dams above, very cold water 
2 20 mi. spring scenic, includes bot springs 
1-3 25 mi. spring scenic, easy access, variety 

Figure 1.: Through use of lhe lb1 prt!ptoCessor, the Input in la res11/ted in tl1c attntdive table shown iu lb. 

Simple lists can be done by hand, but 
it's difficult to make them work prop­
e.rly on both a typewriter and a type-
etter. II you fail to caU the tbl pro­

gram, junk will appear in place of a 
good-looking table. See figure 1 for 
an example of table input and 
output. 

lf the text contains mathematical 
equations, you will want to invoke 
the eqn preprocessor: 

$ neqn file I nroff ·ms 

or 
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$ eqn file I troff -ms 

The neqn variant is used for type­
writers1 while eqn is used with a 
typesetter. Both programs, developed 
by a compiler-compilet, translate a 
simple context-free grammar into ap­
propriate formatting commands. See 
figure 2 for an example of equation 
input and output. 

The refer preprocessor can be used 
to deal with bibliographic material . 
The pie and ideal languages provide 
for the inclusion of graphics into a 

document. Thbles of contents, as in 
figure 3, can be collected and gener­
ated automatically or produced as an 
afterthought. 

Documentation Guide 
The troff system is a well­

documented one. The original man­
uals from Bell Laboratories are not 
suitable for beginners, h.owever, 
because they are organized by pro­
gram rather than in tutorial order and 
assume far too much knowledge on 
the part of the reader. Better material 
is available, though. For people with 



CALL TOLL FREE 1 •800,•528•1054 
PRINTERS 
C-ltoh 

F·H}·Parallel orSerlal ..........•.....• $1049 
55CPS Serial or Parallel .. __ .. __ ••• ___ $1555 
8510Parallel(Prowriter) , .•...•.... , .$339 

Computer International 
Daisywriter 2000 w/ 48K .. . • • • . • • . • • . • .• Call 

Comrex 
CA-1-S .. • ......................... $665 
C1'1· 1·P ................................ $755 
CR-2 _ .... ·····•············-· ..... $449 

Data south 
DSl80 .. _ .................... $1155 

Oiablo 
620RO ...• , .....•..••.•.••.•. , .•••.. $850 
630 RO . _ .. _ ...... ___ .... - . _ •..... .. $ 1699 

OTC 
380Z .. .. . . . . . ..•............... $ 1080 

IDS 
Micropnsm480 .•..• _ ..•.... . . -- •.. . . S480 
Prism SO ................. , ......... $1160 
Prlsm80Color ---····-······ ....... $1345 
Prism 132 ___ .... __ •.. . .. _. __ ...... S 1310 
Prism 132Color ..... __ .............. $1500 

Jukl 
e100 ....... _ ..........•..•........ Call 

Epson 
All models ....................... _ Call 

NEC 
PC-B023A ...................... - - . . $385 
f'C..8025 ..... _ ••.•... __ . _ ... ____ ... _ S669 
as10 ..........•.....•.....•.•...... 51365 
3550 - .......................... 51710 
7710 ............................... $1900 
2010 ···•··· ..••. ··••••··••·•····•·• $785 
2015 ....... ·····-···--··· ·- ... 5785 
2050 - -· '.. .• ·-. ·- -· .$910 

Ok.idata 
82A . . . . . . ..................... , ... $385 
83A , ................................ $630 
84P . • .. •.•..................• $975 
84S ...••...•.••..••••...•.•... . •.. $1060 
92 ....•..••••.••••••••••.•....... $490 
93 . ... -···-········--······· ... S835 
2350P .......•.••....••.....•.•.... $2020 
24 10P • . • . . . • . . . • . . .. . . • . • . . . . . $2299 

Olivetti 
PRAXIS 41 (w/interlace) ................ 5725 
2300 1 KJET .. ... ••. .$399 

Ou me 
1140w/interface ..................... $1369 

Silver Reed 
EXP550P .. . ....................... $675 
EXP550S - . . .. - •...... - ....•.•.....•.. $690 
EXP500 .... . .. . ..................... $389 

Star Micronics 
Gaminl· IOX .......................... Call 
Gemini·t5X .... __ .... _....... . .. .. • . Call 
Delta . . . . • . ......... __ . . . . . . . ...•.. Call 

Tally 
MT 160Lw/Tracto rs ... ____ .. ______ ... _. .Call 
MT 180L w/Tractors ....... .. .......... . . . Call 
Spirit eo ...................... . .. __ ..... Call 

Toshiba 
P1350 .......... - ............. $1445 

Transtar 
120P ...................•.•..•...•.. $449 
120$ ·-· .... ·----· ·-·.' ............... $429 
130P .... ___ ..•...... --· ......... ____ .$669 
130S ---- ........ . .................. . . $709 
140S ..... --- .................•.•... 51179 
T315 -····· -······ ............ S449 

Rana 
EHie 1 . . ........... _. ···-- . .. ...... $245 
Elite2 ..•............... __ .. _ .. _ ...... S380 
Eli te 3 . • .. . . . . .. .. .. .......... . ...... $490 
Controller (wl 0riveon1y) _ ....•.• _. _. .... $75 
tOOO (For Atari) . • • • . • , .••• , . • • . • . $290 

TRAK 
Pl· l .•...••.. , .. _ ................... S 199 
AT0-2 •...•••••••••..••• , •...••••••.• $375 

$1375 / 
UNBELIEVABLE SYSTEM! 
UNBELIEVABLE PRICE! 

PIED PIPER • GEMINI 10X 
TAXAN 12" AMBER MONITOR 
5 SOFTWARE PACKAGES 
System includes: Pied Piper Portable (features below) •Gemini 10X 
• Taxan KG-12N • CPM • Perfect Writer• Perfect Speller• Perfect Cale 
• Perfect Filer • All necessary cabling. 

VIDEOTER 
ADDS 

A-1 Green • . • . . . . • . . • . • . . . . • • • • • $495 
VIEWPOINT60 ....................... $685 

Hazeltine 
Espri t I ... -·- .. . ... . .. . .. 5485 
Esprit II ........................... $540 
Esp.-it l ll . • • .................. $735 

Ou me 
OVT 102 Green . . . . . . .. • . . • .. .. • •. , • S535 
OVT 102 Amber ................ _ . .. . . . $550 
OVT 103 Green _ . __ . .. • • .............. $840 
OVT 103 Amber . . . . . . • . . . . . • . . . . . .. $850 

Televideo 
9 10 . - .. - - - ..•.. - - . - . - .. • . - ' ......... $465 
910+ ........................... $549 
925 • • • • . • . • . • . • • • • • . • • • . • . . . . . • • . . . S699 
950 ..............•.•....•.•...... S899 
970 ................. -........... $975 

Wyse 
Wyse 100 ....................... __ .. _$680 
Wyse 300 . . . . . . . . . . • . .. . .. . . ... _ ... S 1020 

Visual 
Visual 50 Green .........•.• , ........ . .. S599 

Zenith 
Z-29 ................................ S635 

MONITORS 
Amdek 

Video300 ... , ....................... S130 
Vldeo300A ....................... , •.• $145 
Color I .................... --· ........ $270 
CQIOrlPlus ......... --· ............. $275 
Color 11 • • .. . . • ................ _ •.•••• $450 
Color Il l . . . ... .. ... ........ .•. . $360 

BMC 
12" Green .... _ ..•.•• , .•.•. , __ ....•.... S85 
12" Cotor ............................ $195 

NEC 
JB 1201 ••.... 
JB 1260 .. 

Taxan 
12" Amber . 

USI 
12'0 Amber 

Zenith 

............. $155 
............ S115 

............... $125 

... 5150 

12" Green Screen... , .......... S95 
12"AmberScreen ....... $120 

== 

Maxell 
MCH (Qty, 100) ........................ $230 

Scotch 
744-0 (Qty. 100} . .. .•.. - .... - - - - . - . - -$200 

Elephant 
S/SS/ O(Oty. 100) ...................... $155 

COMPUT A 
Altos 

Series 5·150 .. . .. , . . ............... S2100 
5-8().10 W/ MPM •....•..•............. $352-5 

Atari 
600XL ....... .. . ... • ......... . .... $149 
800XL ........................... . . - .. S248 

Corona __ .......... _ .. _ .... , ___ ....... Call 
NEC 

APCHOI. ....... . ................ $1875 
APCH02 .......................... $2375 
APCH03 ... . ....................... $2875 

Northstar 
Advanlage . _ . . .. , ................ $2160 
Advantage w/5MB . _ . • . . • . • . • . . • . .• 53345 
Advantagew/ 15MB • .. ... ___ ...... _ .•• $4315 
Horizon II S4K OD .............. , . . .. . $2625 

Pied Piper 
Communicator I Portable, Z·80, 64K Ram, Full sized 
keyboard , Slimline 5)0 Disk Orive with 1 M Byte of 
storage. Monitor output, Perfect Word, Perleot Cal e. 
Perlect Speller, Perfect Flier, CPM . 9Cklay nationwide 
warranty •. , .•• . , ••.•.••.••.•...•...•.. . . $965 

Sanyo 
MBC-550 -··· ........................ $749 
MBC-555 .......................... S1059 

Televldeo Systems 
802H .•• ' ..•. ' ' .......... ' • • • .. • . . 'S4210 
803 .... ......................... . ..... Call 
Teletote . . . . . • • • • . _ . . . . .. _ . . . . • • . • Call 

MOD S 
Hayes 

Smarfmodem ......•..... _ .... . ... . ... . $199 
Smartmodem 1200 .................... $485 
Smartmodem 12006 , _ ..... _ ....... _ .... $430 
M icromO<lem t I ., . .. . • • . . • .. ..... , $26S 
Above w/lermlnal program •.•..•••.••... 5299 

Novation 
J-CAT . . . • • • , . • . . . . . • . . . .....•.•.• $90 

2222 E. Indian School Rd. 
Phoenix, Arizona 85016 
Order Line: 1-800-528-1054 
Other Information: 602-954-6109 

Order Line Hours: Mon.-Fri.10-5 MST Saturday 9-1 MST 
Prices reflect 3% to 5% cash discount . Prodvct shlppe-d In lac tory cartons with manufaclurer·s warra~ty. Plese add 
se.oo per order lor shipping . Prices & availability subject to change without notice. Send e<ishlers check or 
money ordar. .• all other checks will delay shipping two weeks. 11/63 



Circle 163 on Inquiry card. 

t FLl ·P-IT ~ 
..\! &. NaUurlllly D/ ~lln<~Tll .n. 
~7 r~ 
.Jll. running out of diskettes? ~ 
('l-~J how many noppies do you hare? f4f 

~
~ only listen to recDldS oo one side? i 

only play tapes on one side? 

l;.!Q STOP WASTll& HALF . ~ -
~ YOUR lllOIEY I lllElllORY ~· 
,..~ EXACTLY. "" 
~ Wh.y should rour s.ingle-sided dis.kettes be !:~ 
V 1eadable and wri teab le on ly to one s1de? 
1 11 THESE TIMES DEMAHD THAT EVEl!V OOWR · 

~- ~f YOU SPEND HAVE TllE POWER OF TWO fJ 
~ ~ 

i i 
- - -

GRUTfDR: • 
1. Suing storage space 
2. lncreasin1 memory 
3. Making backup copies 
4. 5.aving money ll'!'lll!l':lml 
5. Fun to do liflmliilll6I 
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(2a) 

.EQ 
gsize 12 
alpha over [2 pi) int from 1 to omega -
left { sum from k=1 to inf sin sup 2 X sub k (t) righ t 
left r f(t) + g(t) right ] cdot sqrt flambda over ph i} 
. EN 

(2b) 

Figure 2: Exa111ple of inpur (2a) am/ the l'rsuUi11g equation (2b) set using the eqo preprocessor. 
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PRINTERS 

C. ITOH 

Prowriter 
120 cps, 4 fonts (Includes 

propor1ional), a sizes, 160 x 
144 dp~ fric tion & tractor teed 
A wor1hy rival ot Epson. 
Prowrlter . •.• . •.•••• . . tl99.88 
Prowrfler 2 ....... .. .. •11 •.aa 
Starwriter 

Letter-quality, 40 cps, 136 
columns (Diablo 630 code). The 
Prl ntmaater Is the 55 cps 
version. Serfal or parallel 
Interface. 
Starwrlrer. , ..... . ... t1219.88 
Printmaster. .. . • . . .• S1879.88 

EPSON 

RX-80 . .. .. . . . ..... . .. 8300.88 
MX·BO F/T . . •. •. . •.. •• $480.88 
MX-100 . .. ....... . ... $884.88 
FX·80 ...... ... . ..... $584.88 
FX· lOO .. .. . . ... .. ... $780. 88 

INFORUNNER 

Riteman 
A compact printer wllh 120 

cps, 10/17 cpl, 160 1t. 144 dpi 
graphics, optional tractor (pin/ 
friclion std). Very portable. 
Parallel. .. ..... .. . . .. $340.88 

NEC 

SpinWriter 
2010/2030 . . . ... . . . .. $000.88 
2050 . .... . .. . ..... . $1140.88 
3510/3530 ........ . $1720.88 
3550 ... . ........... $10011.88 
7710/7730 ......... 12300.BB 

OKI DATA 

Microllne 80 ... .• . .• .. $330.88 
Microllne 82A . . • ..••• 8410.88 
ML82A·ML92 Adjustable 
Tractor Feed •.. ... . . . . . 8110.88 
82AJ83A Oklgraph I 
(graphics ROM) . .. . ... • $411.88 
82A/83A HI-speed RS·232C 
Interlace . ........ . .. . $129.88 
Microllne 83A • .. •• ..• $870.88 

Smith .. Corona 
Memory Correct Ill Messenger 
$629.88 UPS DELIVERED 

Here's the printer you've been 
waiting for. The Smith-Corona Memory 
Correct Ill M••••ntar Is Ideal for 
the home or small office. It combines 
th e features of an electric typewriter 
•rtd a letter-quali ty printer. And It's 
designed to handle both jobs easily. 

Features 12 cps, 3 pitches (10, 12 & 
15), va riable line spacing, 10.5'' writi ng 
line, backspacing & auto-correction. 
Comes complete with parallel/serial 
printer Interlace. 

Memory Correct 111 Messenger .. . ... . ......... $629.88 

OKI DATA STAR MICRONICS 

Mlcrollne 92 . . . . . .. . .. $524.88 Gemini iOX/ 15 w/RS-232C ••. . • .. . •• $834.88 
Micro line 93 . .. . .. . .. • $884.88 
w/RS·232C •• . • .• •••• $1104.88 
ISM PC Plug·n·PlayGraphics 
ROM (92/93) •••• . •.• , • $40.88 
92/93A Hi-speed RS·232C 
Interlace . . .. ..... . ... .. $00.88 
Microline 84 • •. .•••• $1024.88 
w/AS-232C ••• .. • •. $1124.88 

MANNESMANN TALLY 

160 cps, 8 fonts {including a 
correspondence font). parallel & 
serial inlorfaces, fricliorl{lractor 
feed, plus a menu-driven instal­
lation from the control panel. 
MT·160 L . . .......... $889.88 
MT-180 L .. . . . .. . .. . .. . $CALL 
MT·Spirlt . .. . ... .. .. . .. $CALL 

SMITH CORONA 
TP-T/""T~P-b2---
rP-1 .... .. ... . ..... . ... $CALL 
TP·2 . ... .... .... .. . . . ,. $CALL 

SILVER REEO 

EXP•550 

The EXP.11110 tealures 1 7 cps. 
I )/1 2/15 pitch capability, 
Dlablo code c;.ompatablllly. An 
exceptlonal printer. 
EXP·550 (Parallel) • . •• t71 ll.88 
w/(RS-232C) ... . •. • . . $750.88 
EXP-500 (Pamllel) ... . 8480.88 

Gemini 10X .......... $320.88 
w/RS-232C , .••••...• $420.88 
Gemini 15 . .... . .. . . .. $4110.88 
w/RS·232C .... .. .... $580.88 
Della t 0 .. . . ... ....... . $CALL 

Pi 3 (12" amber) ... . .. $189.88 
p; 4 (9" ember) •• ••. . • st so.ea 

AMDEK/NEC 

Monitors 
300A ..... .... ...... . SU0.88 
3000 .... ..... . ..... $149.88 
JB-1205M (amber) .. . $179.88 
JC·1203 (HI-Res) ... .. $830.BB 

QUAD RAM 

QuadChrome 
690 x 240 resolution, 80 

columns x 24 llnes. 16 colors & 
exceptional performance. Cable 
Included. 
OuadCh rome(RG B) ..• $520,88 

PRINCETON GRAPHICS 

HX·12 
Same spec's as the Quad· 

Chram .. Same price loo. 
PGS HX· 12 (RGB) .... $820.88 

0-300/1200 baud direct· 
conne<:t modem with auto-dial/ 
answer, l ull/hall duplex, volce/ 
data. Uses LSI technology. 
Cables & power supply 
Included (specify computer). 
Password .. .. .. . .. .. . •:110.88 

US ROBOTICS 

Courier (OS-1) 
For the Oabarn .. 1. 0·300/ 
1200 baud direct-connect 
modem with auto dial/answer, 
full/hall duplei.. voice/data. 
Oses OsbornB-"1 modem port & 
Includes cables. power supply & 
Tetepac communications 
software for the Osborne-1 . 
Courier .. .. . .... . .. . . . $4 70.88 

OCHAYES 

Smartmodem 
0-300 or 0-300/1200 baud 
direct-connect modems wllh 
auto dla l/;1nswer, full/ha ll 
duplex. Stand· alone units come 
wflh power supply & modular 
cable (RS-232C cable optlona~. 
12008 is an in· board modem 
for tne IBlll·PC & Includes 
Smartcam II. 
300 . . .. . .. .. ... . . .. .. $219.88 
1200 . ....... ... ...... $530.88 
12008 w/Smartcom II 
(IBM PC) ... ........ . . $,.&9. 88 

NOVATION 

SmartCat 
(300 baud) .. ... .. . . . . $190.88 
(1200 baud) ...... .... $400.88 
Appl• Cat II 
(300 baudl . ...... . .. . $319.88 
(1200 baud! . . ..... . .. $880. 78 

C•t 
D·Cal (300 baud) • . ••• $1110.88 
J-Cat 1300 baud) ..••. $139.88 

IBM Peripherals 

We cart)la varlelY ol IBM PC 
peripherals, Including Quao­
'am's Qu•dbaards, Quadllnk 
& the slngle-functlon boards, 
AST's Slapak, M•11aPlua, 
M•11aP•k, l/o+, Tendon's TM· 
100.2 double-Sided drives. 
QCS's Big Blue & H• nl Diak 
subsystems, plus Maynard 
Disk Cantrallers in a variety 
ot configurations. 
Ca ll (800) 34:1-01:t8 lor 

prices & orders. 

Apple Peripherals 
We also carry numerous Apple 

11/ll+Jtle peripherals. Including 
P·kHa Printer Carda. Micro­
soffs zeo Card•, R•mC•rd• 
& Premium Pack•, Vldex's 
VldeaTerm &· ll!nhencer II, 
Rana Ellt .. 1 Di•k DrlvH, 
Saturn Systems .Accelerator 
II & Memory Baanla. Quad· 
ram's eRAlll 80 Column Card, 
& Kensington's Syatem Saver 
& Format II. We also carry tne 
Ao• 1000 from Franklin 
Computers. 
Ca ll (800) 3"3-07.128 tor 

prices & orders. 

Accessories 
We also carry cables, disk· 

ettes, diskette boxes, switch 
boxes. surge protectors a 
prinler paper. 
Call (800) :1"3-0T:Zll for 

prices & orders. 

Information/Orders: 

(803} 881·9855 
Orders Only: 

(BOO} 343·0 726 

No Hidden Charges: 
We pay UPS ground shipping 

on all our orders. and we never 
charge extra for credit cards. 
We accept CODs up to S1000 & 
add a SI 0 fee per order. We 
have a $50 minimum order. 
Personal checks are cleared in 
3 weeks. 

All our equipment Is shipped 
With lulf manufacturer's war­
ranty. We sell only what we are 
authorized to self to Insure foll 
warranty support & We're 
authorized tor warranty work on 
a number of printers. We also 
offer extended warranty plans 
for many printers. 

Sorry, we cannot accepl open 
POs or extend credit/terms at 
lhese pric.es. APO and foreign 
orders are not accepted 

We prepared thls ad In 
August. & pr1ces do change. so 
call to verfly them. 

- HIGH TECHNOLOGY AT AFFORDABLE PRICES [!fr2J 

·~ THE BOTTOM LINE~ 
M ILFORD, N H 03055·0423 0 TE LEPHO NE (603) 88 1-9855 
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no previous computer experience, 
one book teaches editing and format­
ting in about eight hours. Tlie Unix 
Tutorial by Peter Bims, Pat Brown, 
and John Muster (UC Berkeley, 1983, 
to be published by Prentice-Hall late 
this year as Unix fvr People) starts with 
the vi screen editor, as is appropriate, 
rather than with an outmoded line 
editor such as ed or ex , 

For those interested in learning all 
the facets of Unix, rather than mere­
ly document preparation, Introducing 
the Unix System by Henry McGilton 

and Rachel Morgan (McGraw-Hill, 
1983) is a dear but detailed book that 
includes several chapters on the 
various editors and formatting tool . 
It is so good that it is unlikely to be 
superseded. The System V Unix 
release from A'J&T includes a new 
guide to document preparation. Un­
fortunateJy, like most of the new 
documentation from Western Elec­
tric, this guide add,s more paper to 
the stack of Unix manuals-but little 
functionality. It is hard to use this 
book, and the text is of ten lifted ver-

TSL's new 
Hard Disk Drive 
FALCON stores 

30 MILLION BYTES 
Form.ittP.d 

and 

'* installs in minutes on your IBM·PC 

• can be configured to run either under DOS 1.1 or 
DOS 2.0 

• the disk controller uses error correcting algorithms 
for maximum reliability. 

• uses high quality CDC WREN hard disk for storage. 

TSL's FALCON stores ninety t imes as much data as 
your PC double-s ided floppy d isks. 

TSL's INTRODUCTORY PRICE 
includes a fu ll 

90 day warranty . 

To order your FALCON at this pr ice or to f ind out if 
FALCON interfaces with your PC, ca ll (314) 343-9140 
or write: 

FALCON 
TSL 
Dept. 10-838 
306 Axminster Drive 
Fenton, MO 63026 
Dealer inquiries invi ted 

Always a step ahead. 
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batim from material available else­
where. Consu lt the books listed in 
the references list at the end of this 
article for more on the Unix format­
ting and typesetting system. 

But realize that by the time a soft­
ware system is as mature, reliable, 
and well documented as troff is, it is 
already outmoded . Anybody who 
h as thought seriously about lroft will 
tell you that someone should '¥rite a 
better formatting and typesetting 
system. Such a system would provide 
interactive previewing on a bit-map 
display, the capability of incor­
porating pictures and graphs within 
a document, and a simple icon­
oriented user interface. Of course, 
those people never volunteer to write 
this system themselves, nor do they 
offer to pay for the years of labor re­
quired to carry out such a project. 
Until a better system is developed, 
u sers can try some of the sophisticat­
ed Unix-based systems, such as the 
Bedford system, that are already on 
the market, Those alternatives, how­
ever, are very ex-pen ive. • 
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ALCOR laJ\iWllCS can guide you step­
by- tcp from novice progranuner to a 
seasoned professional. All of our sy • 
terns are easy to use and share a clean, 
simple interface. In fact, all systau 
require only two commaNl1 to com· 
pile and euaate p!0111UDI 

Are on Tired Of StrugUng 
Ith Th Docwnentatlon? 

o longer will you have to fumble 
through poorly written manuals filled 
with a pecollar dialect ofpl'Ojl'llmeae. 
Each of our bmguages come with a com· 
plete and well organized documentadon 
set that includes a special language tuto­
rial for new programmers. 

Never aphl will you have to 
figure out whether a problem 
ls a language bug or a 
programm.f:ng error. 
For reliability, all ALCOR hmjuage com­
pilers utilize state-of-the-art design tech· 
nJques. The result is unequaled 
rellabllity and performance. 

Mainframe power and 
sophl cation on micro 
computers. 
Are you tired of being told that the other 
lanjuage Is a subset of the real thing? 
All ALCOR language systems are CQm· 
plete lmtgu8ie implementation with all 

Circ le 24 on inquiry card. 

or the feanires expected in professional 
proiiramming envlronmen&s. 

CompatlbWty ls a reality, no 
an advertlafn& glmmJ • 
All ALCOR languaaes were designed by 
our own l\iihly trained and professional 
taff of programmers. Not borrowed or 

copied, but excluslvel)• created by us so 
that you can develop libraries of Ml· 
tines in any language that are callable 
from any other langwige. 

Professional programmers know that the 
portability of a program Is a crucial fac. 
tor in applications. Rewriting applka· 
llons every time yuu change computer 
is a waste of your valuable time and 
unnecessary with ALCOR languages. 

0 Yes! Please rush via return mail 
your information package describing 
the e new languages now avai lable. 

0 Pascal 
0 Multi-Basic 
0 C Language. 

Address---------

City __________ _ 

Stale _________ _ 

ZiP-----------~ 

BYTE October l98J 263 



WOI( AT ALBERT ANI 

Y ou 've never seen a personal com­
puter like Alberl. 

Albert provides basic work-alike ac­
cess to over 15,000 programs of Apple­
based software. But Albert i al o de igned 
with powerful, next-generation features for 
improved perfonnance now- and spectac­
ular appl ications yet to come. 

Albert is ready to print and com­
municate. 

RGB O<llfl"l disploys up 10 
16 on-screen colors trom 
256 selectable h..es 

A/0 ar>d OJA parts lor \/OIC{! 
inou1/ou1py1, audio eontrOI, 
digital s10<oge. 

Battery/charger parts. 

1 IOV i>C or 12V DC. 
Albert operates anywhere. 

Five tuly bullored .,.pansoo 
slo1s Alllell can grow 
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~IBChed S<)rlaL keyOOard 

Albert has the capability to hear your 
voice. Break it down for digital storage. 
Analyze and respond. 

Albert can process and ge nerate 
sound. Real voice . Artificial voices. In-

- G<aphics touch tablel geoorates 
images and buSint>SS graphics 
w1lh asionistwig speed 

RS 422/423 olltc.<! 
ne1w011Yng levels 

Calendar cloo1< tor homo 
~ocunty. doc:umet11 da11ng 
and control applic.auon.s 



THE EVES OF ALBERT EINSTEIN, BY COMPUTER ARTIST SAUL BERNSTEIN. THE PORTRAIT IS MAGNF IED ANO PHOTOGRAPHED IN SECTIONS ON A BARKO CD33HR RGB IAONITOR 

structions. News. Special alerts. Even 
music. 

Albert can generate 256 subtle and 
brilliant colors-for text display, back­
grounds and graphics. 

And Albert ca n display everything 
with RGB high resolution brilliance. 

Albert draws pictures and graphics lit­
erally with a touch of a fingertip. And 
with astonishing speed. 

Circle 23 on Inquiry card. 

ALBEHT VS. APPLE II<". 

Standard Computer 
64K RAM Memory 
Uppe</L<l'Wllr Casa 
D<ttadied Keyboald 
Parolel Pmter Port 
RS 232 Commurlcaoons 
NetwOtking Pon 
An:aOe Speed Gama Pon 
RGB COior 
S.A.M. Voice Ou1pu1 
AJO, 0/A Ports 

~:J~Pons 
Touch Tablet 

Int~.::;:.~; 
Word Prooessor 
Oa1aBaseMarutger 
Mailng Us1 
~Speller 

Batt""Y Cllarger 

A lie Al~ 

1395' 1595' 
lrdJded Included 
JndU(lod Incl~ 

150 Included 
50 Included 

100 Included 
150 Included 
150 lnduded 
90 lrdudod 

100 lncllded 
150 lrdJdecl 
N/A lnclvded 

50 lncbled 
100 lrdWed 

540 lnciUCU!<I 
360 50 
~5 1645 

S!And'.anJ sys-tlKl'l cmt19urauon MDflllOf -'1d C)'1Y1tS rl()( IOCiuoed 
tl~A • Noc ANdlibkt tor Appa "'3 

·st&11G .. a computoi prr.oa 111 maoulrw=ll#«'s wggo:11~ •ll18'1 
p-q 01.Mt' Pf1't$ •re l\Cfu411. or typa1 ln$'1uel pr1Cf'S °' indllpm• 
dttnt com~tlt* pr~' Al pni;.n H Ptlb'sMCI August. 1983 
PlittiK !!llubt«I bo du11190 
Appko' d II rDCJ!!1ercd \rJUIDITm'll ol AppfO Com~wn Inc 
S/l.M-. 'fS8V~8thaFOon. 1M , tic 

Alberti incredible fun. Plug in a nexl­
generation analog joystick, and watch 
what happens. othing, but nothing 
beats games on the Albert. 

And Alben come with a complete 
system of integrated business software. 
So you can pul your Albert to work the 
day you get it. 

Ask your Albert dealer for the Albert 
60 Second Demonstration. 

For the Albert dealer nearest you, 
write or call Albert Computers Inc., P.O. 
Box 6399, Thousand Oaks CA 91359. 
Telephone I (805) 497-!073. 

Albert. 
The future of the personal compute[ 
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Moving Unix to New 
Machines 

Some portability considerations and a case history 
of Unix for the NS16032 

Noted for its power and elegance, 
the Unix operating system is highly 
portable. As a result, largely compati­
ble versions of Unix exist on a stag­
gering number of computers. The 
task of moving ("porting;' in Unix 
jargon) the operating system to a new 
machine, however, can prove chal­
lenging, as we will see. 

Software History 
Before we look at a case study, con­

sider the trends that have influenced 
software development and the fea­
tures that make Unix portable. A ma­
jor development in the history of soft­
ware has been the movement away 
from machine-specific (nonportable) 
code toward machine-independent 
(portable) code. The earliest com­
puters were programmed in machine 
language, and the resulting programs 
would run only on a specific type of 
machine. 

Later, high-level languages made it 
possible for programs to be written 
more quickly; these languages could 
directly express high-level concepts, 
freeing programmers from having to 
deal with many machine-level 
details. The high-level concept of ad­
dition, for example, is independent 
of the machinery that performs the 
cakulation1 and high-level languages 
that directly express the idea of ad-
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dition with the + operator can free 
programmers from having to know 
the format of a particular machine­
Jevel ADD instruction. This program­
ming ease made software usable on 
more than one type of machine when 
high-level languages were imple­
mented on new machine environ­
ments. 

Although languages qukkly 
achieved a high degree of computa­
tional portability, things were not as 
.easy when it came to noncomputa­
tional tasks. The operating-system 
environments in which the high-level 
programs ran were very different 
from one machine type to the next. 
Although the ability to open, read, 
and write files is as important in real­
world applications as compulation, 
each operating system had a different 
way of performing these bask func­
tions as well as a different command 
syntax and a different set of utility 
programs for editing or file mainten­
ance. Moreover, most operating sys­
tems required that the programmer 
deal with machine details (such as 
disk-track size) that were unimpor­
tant from an applications standpoint. 

Unix Portability Advantages 
In an attempt to overcome these 

drawbacks, Unix was designed to be 
portable. Because the Unix system 

hides most machine details, it can 
serve a broad range of computers. In 
fact, Unix is available on machines 
ranging in price from a few thousand 
dollars to tens of millions of dollars. 
No other system has the same degree 
of portability (see table 1). 

Portability, in this case, means that 
software developed for Unix can run 
without change on almost every 
available computer (if that computer 
is running Unix). Programmer also 
benefit from this portability. For ex­
ample, a programmer using a 16-bit 
microcomputer version of Unix can 
make use of the full set of Unix 
utilities, and if he or she moves to an 
Amdahl mainframe, the same pro­
gramming environment can be used , 
The same commands are u sed to 
copy or remove files or to compile C 
programs. A few details may be dif­
ferent, but the programmer needn't 
relearn everything. 

Other operating systems take other 
approaches to portability. The origi­
nal CP/M, for example, was portable 
in the sense that binary 8080 pro­
grams could he insulated from the 
details of device support. Because the 
8080 (and ZBO) was dominant in the 
early personal computer market, pro­
grams that used CP/M could run on 
many machines. However, most 
CP/M programs were written in 8080 



Thus, all that is required 
to move a progTam js stan­
dard FORTRAN and the 
necessary Library. 

assembJy language, so 
moving these programs to 
new processors such as 
the 68000 is not easy. 
CP/M is also unable to 
provide some services 
needed by larger systems, 
such as muJtiprocess and 
multiuser support or a 
standard high-level im­
plementation language. 
Thus, it does not span the 
range of machines Unix 
does. It is hard to imagine, 
for instance, the CP/M 
system in control of an 
IBM mainframe. 

Another approach to 
portability that has 
achieved wide acceptance 
is the UCSD p-System. 

Photo 1: The NS16000 workstat-ion, wliich includes memon;-man­
agement and floating-point capabilities. This workstation was 11sed 
to port a demand-paging virtual-memory implemerrtnlion of Unix to 
!he NS16032 processor. 

Now consider the Unix 
system. It is portable at 
the source-code level; 
therefore, if an applica­
tions program is written 
in the C language using 
standard Unix system 
calls, that program should 
be portable to any Unix 
environment. The Unix 
system comes with a com­
plete set of utility pro­
grams, so that large ap­
plications can be con­
structed using standard 
tools that function in the 

P-System programs are typically writ­
ten in Pascal. Like Unix, the p-Sys­
tem provides an entire operating en­
vironment. Because the p-System is 
interpretive, it is possible to write 
binary programs that can run on any 
p-System machine, making p -System 
applications highly portable. Unfor­
tunately, the interpretation is ineffi­
cient. And, as with CP/M, the p-Sys­
tem environment lacks muJtiprocess 
and multiuser support and does not 
comfortably scale up to larger config­
urations. 

Another portability approach 
makes use of a "layer'' of software. 
The layer's function is to hide the 
ugly details of the operating systems. 
The most widely known example of 
this is the Software Tools package, 
which provides a virtual operating 
system. With it, programs are writ­
ten in highly portable FORTRAN 
(using a preprocessor to translate an 
enhanced language into standard 
FORTRAN). All operating-system 
functions are performed using only 
a standard set of library routines. 

same way on all machine . 
The system has enough power to be 
used on large machines as well as 
microcomputers. 

What Makes Unix Portable? 
To understand the portability of 

Unix, we must look at the steps in­
volved in porting Unix. How doe 
one get Unix on a new machine? 
There are three components: a C 
compiler, the Unix kernel, and the 
Unix utilities. 

The Unix system is written almost 
entirely in the C high-level systems-
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Altos 
Amdahl 
Apollo 
Apple 
Auragen Systems 
BBN 
Burroughs 
Callan Data systems 
Charles River 
CIE Systems 
Codata 
Columba Data Prooucts 
Computer Automation 
Computer Consoles 
Computhlnll 
Convergent Technologies 
Cyb Systems 
Data General 
DEC 
Dual Sysiems 
Durango 
Fonune Systems 
General Au1omat1on 
Gould S.E.L. 
Hewiett·Packard 
Honeywell 
IBM 
ICL 
Intel 

Ithaca Inter.systems 
LMC 
Masscomp 
Megadala 
Momentum 
Mostek 
Motorola 
Nabu 
National Semiconductor 
NCR 
Ni1Cdorf 
Onyx 
Paradyne 
Perll1n·E1mer 
Philips 
Pixel 
Plessey Peripheral Systems 
Ple1<us 
Sun Microsystems 
Tandy/Radio Sheck 
Tek1ron1x 
Tetevtdeo 
Three Rlvers 
Torch 
Univac 
Western Elec ric 
Wlca,I 
Zentec 
Zi!og 

Table 1: A partial list of m!ln11facn1rers whose comp11ters c(lh nll! Unix, 

implementation language . C is 
similar to Pascal, although C has a 
more abbreviated syntax, greater ex­
pressive power, and offers much 
more freedom to acces!i low-JeveJ 
machine resources. The use of C is 
pervasive throughout the Unix code 
for both the system proper and the 
utility programs. Thus, a reliable C 
compiler is a prerequisite for porting 
Unix to a new machine. The portable 
C compiler is an important part of the 
Unix system. This compiler is de­
signed to be adaptable to new 
machines. 

The Unix system, which con ists of 
approximately 200 programs, is struc­
tured in two levels: the kernel level 
and the user level. The kernel has full 
control of the machine resources, 
while user-level code has no direct 
access to any resource. The kernel is 
responsible for process management, 
l/O (input/output) support, and file· 
system m~agement. All resource 
usage (for example, process creation, 
file creation, or file I/O) is ac­
complished by system c,\llls to the 
kernel. TJ1ere are about 40 important 
system calls. Over the years, addi­
tional features have been added to 
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the Unix kernel. These features are 
frills-the basic 40 system ca!Js sup­
port 99 percent of the applications 
programs. 

These system calls are maChine in­
dependent to enhance Unix's port­
abiJjty. For example, the write system 
call writes an arbitrary number of 
bytes to a file at an arbitrary byte 
position. The parameters do not de­
pend in any way on disk-track size 
or other hardware features. ln fact, 
one can write to a file, a tape, or a line 
ptinter in exactly the same way. Most 
aspects of the file-system, process­
management, and process-schedul­
ing functions are also machine­
independent. 

The kemeJ interface is narrow and 
powerful. A small set of primitives 
provides the necessary services in a 
way that does not depend on the 
features of the underlying hardware. 
This hardware independence stems 
from the original Unix: system's 
design, which was based on a sim­
ple but high-level notion of operat­
ing-system service; this concept is 
akin to the idea of provic:ling the + 
operator in a high-level language 
rather than using maclUne-level ADD 

instructions. Although the first ver­
sions of Unix were not portable (in 
fact, the earliest Unix system was 
written in assembly language), the 
high-level concepts involved are in­
herently portable. The "ideas" of ad­
dition and file IIO are the same on all 
machines. 

The Unix kernel, which is mostly 
machine-independent and written 
almost entirely in C, consists of less 
than 20,000 lines of code. Roughly 
1000 of these lines are low-level 
assembly-language support routines. 
Around 4000 lines are devoted to 
device, memory-management, and 
process support. If these 1000-line 
and 4000~line sections are rewritten, 
the kernel should run on a new 
machine. 

The remainder of the Unix system 
(the kernel represents only a fraction 
of the total code) consists of machine­
.independent user-leve1 code-even 
the Unix command interpreter is just 
an ordinary user-level C program that 
needs no special machine-dependent 
privileges at the hardware level. 
Therefore, to implement Unix on a 
new machine, you need only build a 
C compiler and implement the Unix 
kernel. In theory, everything else 
comes easily. In practice, it isn't that 
simple. 

The Challenge of Porting Unix 
One consideration in the imple­

mentation of Urux is its demand on 
hardware-Unix needs mo:re hard­
ware facilities than either CP/M or 
the p-System. For example, because 
Unix is a Lrue multius~ multiproce 
operating system, it usually requires 
memory management and protec­
tion. Memory management enables 
the system to allocate processes to 
any free area of memory, and mem­
ory protection prevents one program 
from destroying the code or data of 
another program that may be run­
ning simultaneously. Memory pro­
tection is also used to enforce the nar­
row and well-defined interface b -
tween the user level and the kernel 
level. 

Unix systems are oriented toward 
disk access. Users can request large 
amounts of work from the system 
(this means less work for people and 
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We hereby certify that your purchase from Discount Software represents 
the lowest price sold anywhere. If you find a low r price on what you purchased 

within 30 days, send the ad and we11 refund the difference. 
Ol~ou111Prlce DRSorORSorRTL . S319 $0RCIM Palantier-1 (WP) . . S385 VlsUile _ 

MOBS PKG - . S1999 
MICROPRO CP/ M • I "COMMUNICATIONS" 

Ascom .. • . S149 
Vlsischedule 

ARTIFIC IAL INTELLIGENCE $279 WardStar 
Medical (PAS-3) , . • • S849 Supe!Ca1c U 

Al;t . 
SZ65 
S1 S7 

BSTAM or BSTMS . . S149 

$139 Cross1alk 

PEACHTREE 
GI L. NR . AI P.PAY. (e~h) sn4 
PeachPack P40 S349 
ACCOUNTING PLUS 

Dental (PAS-3) • . . . •.•• $849 $179 Mall Merge 
ASHTON·TATC SUPER SOFT 

Ada •. ·- ... S270 
$89 Move-II 

GI L. AR, AP. INV. (eacli) 
"OTHER GOOOIES" 
OowJones $4?? d8ASE II ... 

• • call ror price 

dBASE Us.er's Guide _ _ 129 
Friday! . . . • . . . . . $265 
Financlal Pla11ner • . • • $595 
Boltom line Slrnleg lst .. _ $349 
ASYST DESIGN / FRONTIER 
Prof Time Accounllng _ _ S549 
Ge<ieral Subrou11ne _ _ _ S269 
Applii:atlon Ulihlies • . S439 
DIGITAL RESEARCH 
CPIM 2.2 

l"lelMOS . . ___ $135 

$149 Nctlhstar 

$159 TRS-80 Model II 
(P&TJ 

Mlcrol)Oli$ • . . . . _. . . S175 

sga ceas1.,.2 

WordStar/Ma\1merge • $399 Diagnostic II - - S89 
WS/ MM/SPellStar . $549 Disk Doctor . S89 
-----------·• Forth (8080 or zBO) S 149 $199 $pe11Sla_r Fortran _. S319 

Ratfor . • • . .. .• S79 
OataStar •• S249 C Compiler •••.. S225 
lnfoSlar . . U49 Sc ratch Pad . S266 
RepartStar. _ S254 StalsGraph • S174 
Wordmaster. S119 A11all:za I I • U5 
Supersort 1 _ s 199 Disk Edit $89 
Cale Siar _. • . 51 29 Term II . _ . S179 
MICROSOFT Utilities I or II . . - . ... _ •. _SS<! 

SOFTWARE DIMENSION$/ 
ACCOUNTING PLUS $249 Baslc-80 
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more work for machines). As a re­
sult, the system makes heavy use of 
the disk for program loading and file 
l/O. The design of the sy tem re­
volves around the file system; there­
fore, it is not reasonable to run the 
system without a hard disk. Finally, 
most Unix configurations require at 
least 256K bytes of semiconductor 
main memory. 

Although Unix is a powerful sys­
tem, it can't run on all coroputers­
the hardware must have a certain 
level of sophistication. An IBM Per­
sonal Computer with a hard disk 
probably represents the minimum 
configuration. Although the IBM PC, 
based on the 8088 processor, lack 
memory protectiot1., it can run Unix 
because it is a single-user machine 
and needs less memory protection 
than a multiuser system would. 

Portability Problems 
Given the right hardware, it seems 

easy to implement Unix. However, 
Unix is not perfect:, and various prob­
lems will arise. For example, many 
Unix utilities make unfortunate as­
sumptions about the underlying 
machine. It is usually easy to com­
pensate for these assumptions on a 
machine for which they are false, but 
it can take some time o test all 200 
Unix programs to discover any port­
ability problems. 

Ironically, some portability prob­
lems arise from feahlres built into the 
C language, wruch was chosen in 
part to enhance Unix's portability. 
The C language is about twice as ex­
tensive as Pascal, mainly because 
many low-level features (such as 
arithmetic on pointers) have been in­
cluded in the language to allow 
machine-independent programming. 
For example, if a C command in­
crements a pointer by one, the 
pointer points to the location of the 
next data item in memory, not to the 
location of the next byte. (The latter 
result would typically occur in 
response to a hardware-dependent 
pointer-increment command .) Thus, 
with the C .implementation, adding 
one to a pointer that points to a 
double-preci ion number yields a 
pointer to the next double-precision 
number; this operation has the same 

meaning o:o all machines running C. 
Unfortunately (at least from the 

standpoint of portability), however~ 
some machlne-dependent operations 
are also allowed in C. For example, 
C allows you to treat a pointer as an 
integer and to perform bit-masking 
tests on the value of that pointer. 
Although this capability can be 
useful for implementing functions 
such as storage manager , the capa­
bility is inherently nonportab1e 
because some machines store point­
ers simply as byte numbers while 
others use more com pie schemes. If 
a program knows that a certain bit in 
a pointer indicates a certain fact, then 
the program can successfully run 
only on machines for which that bit 
indi ates the same fact. 

Another difficulty encountered in 
porting Unix is implementing the C 
compiler. On some machines, imple­
mentation is not difficult, but because 
the language is large andsubtle, elim­
inating all ef the bugs is never a trivial 
task. On other machines, construc­
tion of the compiler can be a formid· 
ab1e undertaking. For exam.pie, the 
"character" is a C data type, and the 
C language requires pointers to char­
acter (i.e. , byte) locations. But some 
machines are word-addressed-their 
natural machine pointer can only 
refer to an entire 16- or 32-bit word, 
and the compiler may have to resort 
to extreme measures to provide the 
nece sary byte pointers. At Human 
Computing Resourc s (HCR) our im­
plementation team has implemented 
compilers for two such machines and 
ha found the !:ask difficult. 

The C language is based on a sim­
ple model of the underlying hard­
ware; ome more complicated ma­
chines have been designed specific­
ally for other languages such as 
Pascal . The implementation of a C 
compiler on single-Janguage ma­
chines often requires ingenuity 
because all of those "good" machine 
feature turn into obstacles that must 
be circumvented, subverted, or other­
wise overcome. (For example, C and 
Pascal subroutine calling conventions 
are quite different. If a machine is 
designed specifically for fhe Pascal 
convention, implementation of the C 
convention may be difficult.) At HCR 

we did it once, and we can testify that 
it isn't easy. 

Once a C compiler is implemented, 
it is necessary to implement the 
kernel . Again, some machines fit weU 
with Urux, while other machines 
have features that must be overcome. 
The closer the fit, the shorter the :im­
plementation time required. 

Other problems are not so obvious. 
For in tam~e, a machine may have 
used its own proprietary operating 
system for years, and the programs 
that drive its various peripheral 
devjces (often written in assembly 
language) ha e been passed down 
from one generation of programmers 
to the next. In some cases, nobody 
has looked at the hardware manuals 
for years. Uni is a whole new sys­
tem. The implementation team must 
sit down with the manuals and write 
the kernel hardware-support rou­
tines. Because the keme1 is Written in 
a high-Jevel Janguage, it will probably 
use all of the available hardware fea­
tures. 1n fact, Unix is known for driv­
ing machines harder than any other 
system. When implementing Unix, 
programmers often find that the 
manuals are incorrect or incompJet 
or that some hardware f eatute has 
never before been used and doesn't 
work. This can wreak havoc with im­
plementation schedules. 

New machines have similar prob­
lems. The documentation may be in­
complete or wrong. The machines 
may have design errors. Again, these 
errors are often not apparent in 
testing but show up under the load 
of a Urux system. Prototype machines 
especially tend to have reliability 
problems. Most programmers never 
expected to have to learn how to use 
a logic analyzer and often find track­
ing down subtle hardware errors a 
frustrating experience. At HCR, we 
often experience this problem 
because our implementation team 
usually uses prototype machines a 
year or more before they reach lhe 
public. 

A Case Study: the NS16032. 
This case study provides ome in­

sight into the process of porting 
Unix. In mjd-1982, We began work on 
our Un1ty version of Unix for the Na-



A flawless future is in sight with 3M diskettes. 
When it comes to keeping track of precious data, predictable 
means re liable. Being able to count on every diskette, every time. 
At 3M, reliability is bu ilt into every d iskette. We've been in the 
computer media business for over 30 years. And we've never settled 
in. We're constantly improving and perfecting our product line, 
from computer tape and data cartridges to floppy disks. 
3M diskettes are made at 3M. That way, we have complete control 
over the entire manufacturing process. And you can have complete 
confidence in the reHability of every 3M diskette you buy. 
Look in the Yellow Pages under Computer Supplies and Parts for 
the 3M distributor nearest you. In Canada, write 3M Canada, Inc., 
London , Ontario. If it's worth remembering , it's worth 3M diskettes. 

Circle 548 on inquiry card. 3M hears you ... 

3NI 



tional Semiconductor 16032. (This 
work l't!sulted in a public demonstra­
tion at the November 1982 Comdex 
show. That demonstration was the 
first publk exhibit of a true demand­
paged, virtual-memory implementa­
tion of Unix on a microprocessor.) 

The National 16000 series is prob­
ably the most suitable chip set avail­
able for Unix. It has a 32-bit software 
architecture, so there are no unneces­
sary memory-addressing limits. The 
instruction set has been designed to 
support high-level languages. Archi­
tecturally similar to the DEC VAX 
superminicomputer, the 16032 has 
some additional features. Full 
memory management is provided 
with :a standard chip, including de­
mand paging, which allows virtual 
memory to be supported. A floating­
poi nt chip provides a true floating­
point instruction set; the NS16032 
does not rely on the cumbersome co­
processor scheme used by some 
other machines. Although the details 
and actual instructions are different, 
the machine may be described as a 
"VAX on a chip!1 Because the stan­
dard Bell Laboratory release of Unix 
ran on the VAX, we expected this irn­
p1ementation to be easier than others. 

The basic process of a "Unix port'' 
is simple, but there are many com­
plicated detaiJs . The first step in­
volves becoming familiar with the 
target madtlne. In my company's 
case, we took delivery of a prototype 
workstation from National Semicon­
ductor (see t>hoto 1). This station had 
all of the ne~essary equipment but no 
oftware except for some bootstrap 

ROMs and some diagnostics. All ini­
tial oftware development took place 
on a VAX 780 running Unix. (It is con­
ceivable that one couJd port U nix 
without a nearby Unix development 
system, but it would be needlessly 
difficult .) A period of reading and x­
perim nting ensued. 

When doing work of this ort, it's 
always a good idea to start with_ 
similar software and modify it. 
We used the portable C compiler for 
lhe VAX and converted it into a 
16000 compiler. A skeleton of the 
16000 compiler already existed. Im­
plementation of the compiler proper 
posed no great technical problems. 
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We did have to make a significant 
design tradeoff; the 16000 architec­
ture allows global data and pro­
cedures to be directly addressed, or 
you can acce s data and code via the 
"module table.'' The latter procedure 
is a bit slower but re ults in smaller 
code because a user might often be 
able to u e 8-bit offsets into the 
modu1e table rather than full 32-bit 
addre s constants. We decided to use 
the modul tab]e because there are 
many benefits to having smaller 
code. Smaller codeTeduces program 
loading time and reduces the virtual­
memory paging rate. The VAX does 
not have an equivalent feature . 

The portable C compiler generate 
symbolic assembly code. That code is 
then assembled, and the resulting 
object module is Jinked with other 
modules and librru:y mutines. 

The idea of porting 
Unix is simple; the 

implementation can 
become complicated. 

The second step in porting Un ix 
was consbuction of an assembler and 
linker. The main difficulties here in­
volved the large variety of addres ing 
modes and the correspondingly com­
plicated program-rel cation informa­
tion needed by the linker. The 
module table added significant com­
ple ity. The a sembler and lin:ker 
probably involved as much work as 
the compiler. 

Having "finished" the compil r/ 
assemblet/linket, we had to test the 
result. We developed down-line 
loading software so that we could 
compile programs on the VAX and 
run them on the National machine. 
We then started to te t the compiler. 
During previous project (HCR has 
ported Unix to a number of 
machines, including the MC68000, 
the Computer Automation 4195, and 
the Three Rivers PERQ), HCR had 
developed an extensive test uite for 
the C compiler. This test uite re­
quires minim.al hardware support­
only the ability to print characters. 
The test suite is not perfect, bttt it 

does check out a large fraction of the 
compiler. On the National machin e, 
the compiler stabilized quickly. 
Because the machine architecture i 
very regular, 1there are not a large 
number of special cases, which are 
often a. source of compiler bugs. 

ln parallel with the compiler effort, 
we began work on the kernel. The 
first requiremt>nts were for a boot­
strap loader, a 1ow-level machine 
assist, some software to handle com­
munication with the host develop­
ment machine, and driver software 
for the disk unit. When these were 
met, we ran our first stand-alone pro­
grams. These stand-alone programs 
were some of the basic Uni 
maintenance pl'Ograms, modified to 
call a library of stand-alone routine 
rather than the (as yet nonexi tent) 
operating system. The programs 
were used fol' initial setup, uch a~ 
construction of an empty file system 
on the disk or loading of files into the 
file system. This stage als checked 
out the team' fundamental under­
standing of the hardware. 

The kernel was the next big step, 
We adapted a VAX version of Unix to 
run with the National hardware. As 
e pected, most of the code ran un­
changed . It was especiaUy helpful 
that the memory-management 
scheme closely resembles that of llie 
VAX. We used the demand-paging 
code from the Berkeley version of 
Unix. That code was far from perfect;, 
but it djd work, and it gave us a start­
ing point. The initial kernel had a 
number of loose ends, but it was 
solid enough to start loading pro­
cesses. We have an initial kernel test 
process that verlfies that basic func­
tions work correctly. 

Once the initial kernel had come 
up, we were ready to finish the job. 
We started cro s-compiling the utili­
ty programs, starting with the most 
important. (The utility that rebuilds 
damaged file systems is quite useful 
at this point because the system is 
still likely to crash from time to time.) 
At the same time, we finished off 
loose ends in the kernel. Moving 
utility programs was easy because 
the 16000 architecture is so similar to 
that of the VAX. In fact, it is hard for 
a C program to know that th 
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PREVENT THE DISASTER 
OF HEAD CRASH AND 

DROPOUT. 
The war against dust and din 
never ends. So before you boot­
up your equipment, and 
everytime you replace a 
cassette,diskor drive 
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it counteracts dust, gritand lint. 
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Off II neutralizes dust-holding 
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b lasts loose dust away, There's 
also the Dual Extende1 and Mini­
Vac for vacuuming dust out of 
hard-to-reach places. 
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gy;~n 
.,.. - '. ..... . . 

Cleaning not p:rovided by liquid 
cleaners. 

Dust-Off H's remarkable 
pinpoin taccuracy zeros in on the 
precise area being dusted . And 
you have total control- every­
thihg from a gentle breeze for 

Stat-Off U neuUalJze1 dust-holding 
static electricity froni medJa and 
nu1ohlnes. 

delicate computer mechanisms 
to a heavy blast for grimy dirt. 

Don 't let contamination dis-

Dust-Off II 
The safe dry cleaning system 

Fele<Jfl Saletv PrnduCIS. lne lOll5 lll"'to1 Rood. Mouti ta in• idO. NJ 07092 
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machjne is not a VAX. This is in stark 
contrast to other machines in our ex­
perience. The major task was to 
verify that all of the utilities are 
operational. Again we employed a 
test suite. As a result we found a few 
more compiler bugs and one or two 
kernel bugs. 

Some other programs require 
adaptation to 9'te specific machine 
(for example, the FORTRAN com­
piler). We also added a few extra sys­
tem features, such as bihnap display 
support. 

Moving C programs to 
the 16032 was easy 
because the 16000 

architecture is similar 
to that of the VAX. 

All of this sounds too easy. In fact, 
we did encounter some difficulties. 
Nearly aJl of the problems stemmed 
from the fact that we were using pro­
totype hardware with engineering 
sample chips. At one time or another, 
everything that could go wrong did . 
Th ere were errors in the documenta­
tion . The d.isk did not work. The disk 
controller did not work. The central 
processor board did not work. The 
central processor chip did not work. 
The memory-management chip did 
not work. The interrupt controller did 
not work. The floating-point chip did 
not exist at first and then did not 
work. The problems were usually in­
termittent, often subtle, and always 
maddening. 

(fmportant note: it would be false 
to conclude that the National chips 
or hardware are unreliable; these 
problems always occur with new 
chips or prototype hardware. 13efore 
parts reach production quality, they 
exist in experimental form. National 
provided good support during the 
project and the problems have been 
solved. We have since then had ex­
cellent success in ma.king our product 
run on original equipment manufac­
turer (OEM) machines using the 
16032 processor. Because chip­
development cycles are long, we 
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often had to patch around the prob­
lems to continue work. We were only 
able to demonstrate at Comdex 
because of the quality, dedication, 
and perseverance of the implemen­
tation team. This kind of debugging 
requires a high level of expertise. 
Having to do this debugging is the 
penaJty you pay for being on the 
leading edge-if you wait for the final 
production hardware, you won't be 
first.) 

Finishing the Job 
Many people think that it is easy 

to bring up the Unix system on a new 
machine. In fact, it is possible to 
bring up a limping kernel with a 

'1:76 October 1983 ® DYTE Pul>lkatloru Im. 

buggy compiler in about four 
months. However, to bring up a sys­
tem with all of the utilities, with an 
allowance for inevitable problems, 
with some performance tuning and 
commercial enhancements, and with 
everything tested and soJjd, takes 
about a year. Once Unix has been 
ported to a particular hardware type 
(e.g., the 16032 chip set), you can 
adapt the system to other configura­
tions fairly quickly. Each OEM will 
use the chip set to build ystems with 
various bus structures and I/0 
devices. Adapting Unix to a new con­
figuration can take from one or two 
week (if the target machine works 
and onJy one or two device drivers 

are required) to several months (if the 
hardware doesn't work or is other­
wise intractable, or if "strange" 
devices must be supported) . Some 
people aJso refer to this configuration 
process as "porting" Unix, but the 
final process of adaptation to OEM 
requirements is not nearly so 
difficult. • 

Michael Tilso11 is uice-presidmt for teclinical 
development nt Hwllfm Computi;zg Reso11rces Cor­
poratio 1 (7.0 St. Mary Sf., Toronto, 0 11/a rio M4Y 
1P9, Qmadn). He has many years of experience 
u.ritlr Urtix and Unix-based saftware prod11e/s. He 
/ras been involved wit/1 the itiip/emm!ation of Unix 
011 several r1111c/rl 11es and is 1u:l ivelv involved witlr 
imlusl iy efforts lo increase. Ilic levti of st1111dardiw­
tion of Unix-like systems. 

Clrcle 440 on Inquiry cerd. 



Buy the PeoP.le 
for the people. 

The fdllowin9 names are rradematl<S of lhe fOllowing companies. CPIM· 86 •· and CCPIM-86 '" - Digital Resea1ch, MS DOS •• - Microsoll. WordSla< ·• - MicrnPro. 
$upe1Calc'" - Sorcim. dBase lJ - Ashton · Tale. • t6 - bh microprocessor w11h 16-bll datab<Js 

Introducing the People personal 
microcomputer from Olympia. Engi­
neered to be powerful. Engineered to 
be people-friendly. Engineered tor 
office performance. 

In fact, chances are you can't buy a 
personal microcomputer that gives 
you more for your money. Because 
the People has all the 
features that ensure the 
system will be just as 
viable tomorrow as it is 
today. And it's compat­
ible with major software 
packages. such as 
WordStar'~ SuperCalc'" 

and dBase 1I ~ .. 
For more reasons why you should buy 

the People for your people, send for our 
free brochure: Olympia USA Inc , 
Dept. BY10, Box 22, Somerville. NJ 08876. 

Or call the Olympia Sales Office in: 
New Jersey- (201) 722-7000; 
NYC- (212) 697-9051; 

Chicago- (312) 640-0300; 
Sealy, TX- (713) 885-7473: 
El Monte, CA- (213) 350-4173; 
Burlingame, CA- (415) 692-2880. 

ft® OLYMPI~ Engineered 
for office performance. © 1983 Olympia USA hlC 
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WHERE IS IT? 
Wherev r it is, we wanr it. Maybe, just maybe, we're 
earching f r your program, but we' ll never ind it 

unless you call us. 
It ha to b good, though. Because we're the 

oftware Guild'", ·in organization devoced to finding 
tl1e v ry b sc microcomputer program for packaging 
and distribution under the ofLsmith"' label. Hundred · 
of titles have already been Ii ensecl co the oftsmjth 
Ubrary. But they ' re only the beginning. ur goal is tO 
have rhe be. r program in major categories on every 
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p pular machine. Of course, we an't do it without ou. 
If you 're a program author or publisher, The 

ofrware Guild offers some distinct professional and 
monetary advantages. 

Fir ·t, you de ote your time to whar yoll do best: 
programming. ou can leave the manufacturing 
packaging, cl cumentation, distribution and cu tamer 
ser ice to us . 

ec nd, our revolutionary retail merchandjsing 
system will put your program before the public hrough 
the norrnaJ computer and software stores, plus record 

uclet , department stores, book shops, and more 
places where software has never before been ~t vailab lc . 



Third, is royalties. Wider di tribu tion mean more 
ubstantial royal ties. And, your Software Guild 

r ya ltie Stan to accrue when rhe dealer mak l1is pur­
chase in quamicy, o you aren t left waiting while 
money trick! in . 

Fourth is flexibili ty. We do not insist on the 
exclusive rights co your program. You can d al with 
other publisher and distributors, or market your pro­
gram yourself, whil it i in oft mith di triburion. 

\l e know you ' re our there orking and dream­
ing, and we wane to help make y ur dream c me true. 
Our full staff of professional evaluators are waiting co 
review your best-seller. 

So call us, wherever you a.re. 
Contact Regina Roberts at (415) 487-5200. 
Or write: ~ - 1 
The Software Guild I / r ;:.)) I 
2935 Whipple Rd. ~""" "f 1 
UnionCity,CA94587 . 

~~ - --~ 

The Software GuildN 
(415)487-5200 
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System Review 

The NEC Advanced Personal 
Computer 

High-resolution graphics, color; and 16-bit performance 
in an attractive package 

by David B. Suits 
Not long ago, I started looking for a new microcom­

puter. Actually, I wasn't looking so much as musing 
about which computer would be a significant step up 
from my 8080-based system. My next computer, I knew, 
would have a 16-bit CPU (central processing unit) . It 
would use Digital Research's CP/M-86, have a high-res­
olution color-graphics display, and come with dual 
8-inch disk drives. The drives would be arranged so that 
the disks could be inserted vertically. (Perhaps T have 
strange wrist bones, but I find it uncomf rtable to have 
to load disks horizontally.) I also wanted a detachable 
keyboard with four cursor-control keys arranged in a 
diamond-shaped pattern. The keyboard would have to 
have a separate calculator-style keypad for easy entry of 
numeric data and some special-function keys to make 
application programs (such as word proces ors) easier. 

othing advertised in the magazines met my require­
ments. l thought l would have t start making some com­
promises. 

The APC 
Perhaps NECIS (NEC Information Systems) read my 

mind. Its APC (Advanced Personal Computer) fulfilled 
my expectations (see photo 1) and1 in fact, exceeded 
them. The NEC APC also has double-sided double-den­
sity disk drives; the keyboard has 22 p.rogramrnable 
function keys; there is a user"definab]e character set; and 
the system includes a real-time calendar/dock, a single­
voice music generator, 128K bytes of RAM (random-
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access read /write memory), and 4K bytes of battery­
powered RAM that will retain data even when the com­
puter is off (see At a Glance bo · on page 284) . Ther i 
also an automatic power-off feature so the machine can 
be turned off under software control. 

The APC is available in a monochrome or color model. 
The monocluome model comes with one disk drive; two 
drives are optional . The color modeJ comes with two in­
tegrated drives. The disk-controller chip, the NEC 765, 
handles up to four single- or double-density floppy-disk 
drives. Having ''grown up" with single-density 5 1/4-inch 
disks, r was impressed by the new double-density 8-inch 
disks. The formatted capacity of each disk is 1 megabyte, 
and data is transferred via OMA (direct memory access) 
at 62.51< bytes per second. 

The APC Display 
The 12-inch CRT (cathode-ray tube) display i handled 

by NEC's 7220 CDC (Graphics rnsplay Controller), a 
complex and powerful chip that can control up to 256K 
16-bit words of display memory, partition the display into 
four t tor graphics areas, and perform figure drawing, 
area fill, panning, and zooming. The APC display refresh 
memory (without the optional graphics subsystem in­
stalled) consists of 12.K bytes of static RAM separate from 
the 8086 ntlcroprocessor's main memory. 

The screen has 25 lines of 80 character each, with a 
26th line, or status line, at the top (see photo 2). The 
status line shows a digita1 calendar/dock, indicates which 



Photo 1: The NEC APC (color model), with five volumes of doc11mentatio11. Tl<e main power switch is under the display. The brightness 
and volume controls are rmder the disk drives. Note the mai11 power cord, which attaches to the front of the system. 

of four latching-switch keys is down (Caps Lock, Grphl, 
Grph2, and Alt), and shows what NECIS calls the 
"speed," a number from 0 to 9 that indicates the relative 
speed with which characters are output to the screen. 
(The speed is user-determinable from the keyboard, but 
it is not clear where its usefulness lies.) 

Each of the character positions on the screen is com­
posed from a matrix 8 pixels wide by 19 pixels high. 
While some APC special characters use the entire width 
or height of the matrix, the ASCII (American ational 
Standard Code for Information interchange) characters 
are displayed in an 8 by 13 subarea, and the user-defined 
characters are formed in an 8 by 16 subarea. 

The 8 by 19 character box and the 25-line by 80-char­
acter screen give the screen a resolution of 640 pixels 
horizontally by 475 pixels vertically. However, the status 
line at the top of the screen also occupies display 
m mory, so the actual vertical resolution is 494 pixels. 
NECIS's CBI OS (customized basic input/output system) 
routines that come with CPfM-86 allow for turning the 
status line on and off but not for moving the cursor into 
that line. To make use of the full 26 display lines, I had 
to write a custom routine to handle the GDC. The docu­
mentation supplied with the APC is extensive but 

seemed complex. After l understood the basics of the 
GDC, however, I found that it was relatively simple to 
get it to do what I wanted in the way of cursor, charac­
ter, and attribute manipulation. The powerful graphics 
features of the GDC are a bit more difficult to manage, 
and I have only recently begun to tackle them. 

Any display character may have six attributes: overline, 
underline, vertical strike through, reverse video, blink, 
and color. The overlines, underlines, and vertical lines 
always appear in steady green, even if the character ap­
pears in some other color or is blinking. 

There are eight screen colors available: black, red, blue, 
purple, green, yellow, light blue, and white (see photo 
2). (I prefer "magenta" to "purple" and "cyan" to '1ight 
blue," but NECIS uses the less esoteric names. On the 
other hand, NECIS refers to black as "secret:') In the 
monochrome version only black, green, and "highlight" 
(bright green) are available as color attributes. When the 
"reverse" attribute bit is set, the selected color appears 
as the background for the character, and the character 
itself is black. (I wish there were a way to select fore­
ground and background colors on the color model so 
characters could appear in any of the eight colors against 
any of eight background colors. But that would require 
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Photo 2: The APC display, showing nonnal ASCll chamc/ers, special 
clrnracters, and user-defin ed characters. Eight colors are available (in 
nonnal and reverse video), plus underline, overline, vertical line, and 
blink. 

Photo 3: Examples of color graphics on the APC. Although each 
pixel may be only one of eight colors, different colored pixels that are 
close to each other appear as new liues or shades. 

Photo 4: The APC keyboard. Twenty-two programmable fu 11ctio11 
keys are above the regular kei;s. At the fop of ttie keyboa rd is an werlay 
strip that can be used to indicate the prog rammed functions of tire 
special keys. Notice that the left Shift key is upside dawn (see text). 
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that each character's attribute be extended by three bits.) 
The attribute for each character is set independently of 
the attribute for any other character. 

NECIS offers an optional graphics subsystem board 
for the APC that consists of a second 7220 GDC and 
enough memory to specify the color for each pixel in a 
1024 by 1024 array. (The actual screen display, however, 
is a 640 by 494 movable "window" into that larger area.) 
For the monochrome model, 128K bytes of RAM are 
added; for the color model, the graphics board contains 
384K bytes. 

The second GDC runs independently of the first, and 
the outputs of each are combined and sent to the screen. 
This means not only that text and high-resolution graph­
ics may be displayed simultaneously, but also that they 
are manipulated independently of each other (like two 
transparent display planes, one on top of the other). 

The color graphics are impressive and fast (see photo 
3). The GDC chip is capable of a wide variety of figure 
drawing with area fill (including many kinds of patterns), 
panning, and zooming. 

The Keyboard 
The APC keyboard is detached from the main 

enclosure and sports 108 keys; 22 are user-programmable 
function keys on the top of the keyboard (see photo 4) . 
The KEY utility program provided on disk allows the 
user to program only the first 16 of these keys; the re­
maining six keys are "reserved," although no definite use 
is claimed for them anywhere in the documentation. 
They are programmable, but you would have to dip in­
to the CBIOS routines to program them. To the left of 
these function keys is a key labeled FNC, which acts as 
a shilt key, giving each of the 22 function keys a second 
function (also programmable). 

In addition to the alphanumeric and programmable 
function keys, there are, on either side of the space bar, 
four new keys : Grphl, Grph2, Alt, and Help. The Grphl 
and Grph2 keys access the APC's special characters 
(Greek letters, mathematic symbols, and character 
graphics) . The Alt key is supposed to allow access to the 
user-defined character set, but it does not. (I had to write 
my own assembly-language routine to access this set. 
In the process I discovered that the APC's CBIOS 
routines could have easily allowed the Alt key to ac­
cess the user-defined characters, but, for some reason, 
did not. I suspect that it was a mistake that might be 
remedied with one or two additional instructions in the 
code.) The Help key ordinarily echoes as a question 
mark, but application programmers may reprogram it 
to present help messages. 

Separate from the main set of keys is a 25-key cluster 
including a numeric keypad, a Delete key, an Insert key, 
a Clear/Home key, a Print key, a Break/Stop key, and fow· 
cursor-control keys. The CPIM-86 utility programs 
recognize the Break/Stop key as a Pause key (Control-S); 
pressing it once causes processing to stop and pressing 
it a second time causes processing to continue. Press­
ing Shift along with the Break/Stop key generates Con-



THE IDEA PROCESSO TM 

A NEW CONCEPT I THE MANAGEME T OF TEXT AND GRAPHICS 

Much more than just the finest t xt ed itor-much mar than just th most P.Owerful cardfile system-much 
more than ju ta com Rrehensive document formatter-it' an int grat d system that provides incredible power 
in the manipulation of text, graphics (from any source!), spreadshe ts, programs, or just about any kind of 
information you can store in a fi le on your IBM Personal Computer. Index your source material- preadsheets, 
graphs, excerpts from lette rs, memo , co ntracts, books-th n build your document, using the marvelous 
Idea Processor editor in conju nction wi th th instant t xt database access afforded by the Ca rdfife. Or copy 
sections of your document into your own cross-indexed archive: legal boiler-plate, literary quotations, subroutine 
librarie -you design it. Cross-index each citation up to 10 w y . Print your docume nt with auto-footnoting, 
auto-indexing, and imbedded graphs and spreadsheets. Th Id a Proc ssor thinks along with you ... to multiply 
your productivity. 

TEXT SOURCE MATERIAL 

[horn ANY -"l&ndard ASCII filol 

E.earpu &om boolu 
Spraa d.h oa i. 

Contn.c:I BoU .-Pl ~I• 

Suhrowino Library GRAPffiCS SOURCE MATERIAL 

!from ANY G u p hics Progum] 

Yow Doeuman.l 

Th Idea Processor is more than just a program. It's ev n more than a softwa re system. It's new way of 
looking at the management of text, graphics, and docum nt . U it to build your next contract, program, 
memo, I tt r, or article. You' ll see what we mean. 

• The finest Editor avai lable 
• Th mo t powerful Cardfil program avai lab le 
• Edi tor and Cardfi le are comp letely integrated 

and operate simultaneously 
• F st st data base access 
• Move all or any part of a card to the docu· 

m nt, or vice versa 
• Manages up to 64,000 cards in a data base 
• All commands ent red via fu nction k y or 

lab lled k ys for ease of us 
• Constantly available function k y in formation 
• Eight n ful l screens of HELP m age at a 

k ystroke 

• K yboard MACRO comma nds replac 100 
keystrokes w ith a single keystroke 

• n screen underline and Boldface 
• Edits files up to 160K 
• Save and indexes spreadsheets and graphics 

gen rat d by any program 
• Incorporates spreads he ts and graphs in 

pri nt d text 
• Auto Footnoting and Auto Indexing 
• Bi-directional continu ou line and page 

s ro lling 
• Uses full power of IBM keyboard and printer 

Campi te novices use it comfortably in an 
hour; full proficiency in four hours 

The Idea Pro e sor $295 

Integrated ed itor and cardfil program, t xt fo rma tt r, graph ics manag ment to 
integra te graphics from other programs into document and cards 

Require an IBM-compatible perso nal comput r with 192K of memory 

From your dea ler or: 

Vi a and Ma terCard 

Jl/~ 
_)~c_ 
/ 1 8 eaWare 

225 Lafayett St. 
New York NY 10012 
212-334-804 
Circle 219 on inquiry card. 

ldl"J ProlCh-Ot is .i lr~dern.ark of ldC'a \V.irc Inc. 



At a Glance 

Name 
NEC APC !Advanced Personal Compurerj 

Manufactl.I rer 
NEC lnrormatron Systems 
5 Md1lla Dr. 
LeicJngton, MA 02173 
16171 862-3120 

rNEC Information Sy>rems mould not be confused wlth NEC 
Home Electrorncs. dlstnbutors or che PC·BOOO mrcrocomputer, 
atthougfl both organlzat1ons are d1111stons of Nippon Elecrnc Com­
pany, Ltd .I 

Olmenslon s 
Main enclosure· 18.5 by J3 .8 by JS.I 1nct1es: keyboard. 18 9 by 2,2 
by B,5 inches 

Weight 
Main endosure: monochrome model-52.8 pounds 124 kgl: 
color mod 1- 74.8 pounds (34 kg); ~eytioa rcJ . 5. I 
pounds (2 3 kgJ 

Power Requirements 
105 volts to 130VAC 50160 Hz: 150-340 waru ma111mum 
(w1rhour options) 

ProcMsor 
5·MHz NEC PD80B6 l6·b11 m1ctoproces.mr 

Memory 
4K bytes of boomrap .ROM 128K tiytes of dynamrc RAM (expand· 
able ro 640K bytes in Increment~ of 1281< bytes), and 'lK bytes 
CMOS RAM w ith battery backup power 

Standard Configuration 
Main unit with lncegrated CRT display, Integrated disk drf11e /sl and 
five-slot card cage. parallel-prfnter jnlerface. RS·232C synchronous 
or asynchronou5 serrat interface. programmabte mu>fc generaror 
With speaker, hardWare calendar/clock. 108· ey keyboard 

Video Dlsplay 
12·1nch diagonal CRT with long-persistence phospl"lot, 

trol-C, which CP/M- 6 interprets as an interrupt. Print 
is a convenient way to issue Control-P and causes data 
being sent to the screen to be sent to the printer as well. 
Pressing Print a second time turns off that function. Del 
acts a an "erase input line" key (Control-X). Ins, which 
is ues character code lC hexadecimal1 is merely echoed 
as Control-backslash . Clear/Home sends the cursor to 
the top left corner of the screen; pressing it in conjunc­
tion with Shift will erase the screen. 

The four cursor-control keys are positioned in a dia­
mondshape so that the up-arr w key is on top, the left­
arrow key is on the left, etc. 

There is a useful feature that enables the screen to act 
as a "window'' into a 50-line display area at any given 
time. Using the Control key in conjunction with the up­
or down-arrow keys causes the window to move up or 
down through the larger ctisplay area, so that up to 25 
lines that have already scrolled up and off the screen can 
be easily displayed. 
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blacklgreen/hlghUghr (monochrome model) or eigh[ colors (color 
model), BO characte~ by 25 1ines plus a 26th stalUs llne. Video 
resolut on Js 640 by 494 pixels with underline, overllne, vertical 
IJne, reve~e video, and blink, Character ROM has 224 characrers 
w1rh 256 user-definable characters. The video Is conrrolled by a 
NEC 7220 Graphfcs Dfsplay ComroHer 

Key board 
Derached witl1 IDB keys, including rour cursor keys. a numeric 
keypad. and 22 duat-mode programmable funcrron eys 

Disk Drives 
One istandartl 1Mth monocnrome model) or rwo (standard with 
color modetl 8·1nch double-sided double·aens1ry noppy·dlsk. drives 
with a capacjty of 1.2 megabytes each 1~1ngle--Oemity disks are 
also supported), integrc1ted Into the main enclo5Ure 

Options 
RAM expandable ro 640K. second serial incerface. 8231 amhmetlc 
chip, graphics subsystem board, llard dfsk, prococypfng boards 

Software Supported by NECIS 
Accounrlng Plus 15695). Benchmar1< \Nbrd Processor /S495/, 
Benchmark Telecommunlcator fS95). Bencnmar~ Mamng List 
Manage< (Sl95j. Mrc:roplan Flnanoal Spreadsheer (Sl9Sj , Microplan 
Business Planner (S495J , dBASE II IS6951. CPJM-86 (Sl50j. MS·DOS 
(5 150), vaf!ous terrnfnal emularor and communications packages 
!from s 245·514851 

Prices 
APC-HOI !monochrome. one disk drrvej 
APC·H02 (monochrome, two disk drlves) 
APC·H03 (coior. tw0 disk drivesl 
Additional !28K byces RAM 
Each additional 1281< oytes RAM 
Monochrome graph;cs subsysrem 
Color graphrcs .subsystem 
Arltl1metJc coprtxes~or chrp 
Addrtlonal serial port (with cable} 
12·megabyte hard disk 
Second hard disk 
Englneering-developmem boards 

S2748 
53448 
54 198 
s 700 
s 200 
s 448 
s 648 
s 250 
s 335 
52698 
52398 
s 89 

The key have an excellent fee l and sound. It is the 
fastest and most comfortable keyboard I have used, and 
typing on it is a joy (with one excep tion, which I'll men­
tion later). 

In ide the keyboard is an 8048 8-bit microprocessor 
that monitors the keys. When a key is pressed, the 8048 
decode it, sends an interrupt request to the 8086, and 
presents the key code to one of the 8086's ports. At the 
same time, the status of the switch keys (Sh ift, Control, 
etc.) is presen ted to another port. When the 8086 
acknowledges the interrupt, a software routine reads the 
keyboard data into a 64-byte FIFO (first in, first out) buf­
fer. This manner of handling the keyboard has two 
desirable consequences. First, it relieves the 8086 from 
having to interrupt what it is doing to poll the keyboard 
every so many milliseconds to see if a key is pressed; 
second, the 64-byte buffer acts as a type-ahead buffer 
o that if you type faster than the application p rogram 

can process the inpu t, no characters are likely to be lost. 
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The 
Esprit product line 

has the right performer for every 
terminal role. It begins with Esprit I, an editing 

terminal at a conversational price. This basic Esprit 
presents crisp, clear video in comfortable green phosphor on a 12" 

diagonal screen. The integral typewriter keyboard has a 14-key numeric pad 
with alternate function key modes. Esprit II delivers additional editing features, plus the 

convenience of a detached keyboard; enhancements you' I I appreciate in data entry. Esprit I I I meets 
a wide range of terminal applications. It costs much less than a TVI 925, but gives a significantly 
stronger performance including line drawing graphics, a broad repertoire of video attributes 
and editing commands, 22 user definable function keys and an optional 4-page display memory. 
Esprit Ill COLOR delivers the fu ll Esprit 111 performance in eight brilliant colors. 

There's an Esprit that's ready to star in al l your terminal roles. Auditions are being held by your 
Esprit dealer right now. 

Esprit Systems, Inc., Hazeltine Terminals Division, 100 Marcus Drive, Melville, NY 11747 (516) 293-5600 

Systems, Inc. 

Hazeltine Terminals Division 
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Photo 5: The AFC nonmaskable intemwt switch. Access to the switch 
is possible 011/y uy remwing a rnbber ph1g in the rear of the keyboard. 

The keyboard has an undocumented feature. A dose 
Jook reveaJs the absence of any CPU reset key. or does 
the main enclosure have such a swjtch. The only "panic 
button" evident is the main power switch, which is a 
poor substitute for a reset. There is nevertheless a hard­
ware reset switch hidden inside the keyboard. (It took 
me several weeks to realize it was there.) Access to it is 
possible only by removing the rubber plug on the rear 
of the keyboard (see photo 5) . You can stick a finger in­
side and press a momentary-contact switch that gener­
ates the 8086 nonmaskable interrupt. Unfortunately, 
unless you have inserted the proper jump vector into 
low memory, the 8086 jumps to a routine that prints 
"INTERRUPT m .AP HALT" on the screen and then 
stops dead in its tracks. The APC then has to be turned 
off and back on. I would have thought a warm or cold 
boot of CPIM-86 would have been more useful, but this 
is better than nothing. 

Inside the Main Enclosure 
One reason I was especially interested in the APC was 

because J had learned to associate NECIS with high­
quaJjty products. I was not disappointed. 

On the outside, the APC has a dean and aesthetically 
pleasing design . A peek inside the main enclosure (see 
photo 6) reveals a thick steel chassis that reminds me 
of the tough insides of NEC's Spinwriter. The top cover 
securing latches, for example, could have been plastic, 
but instead they are ~-inch steel. The routing of all cables 
is neat and secure. There is nothing that hints of any 
last minute changes (except that the red, blue, and green 
bias pots on the analog board have been replaced by 
small shorting jumpers). 

The two slim 8-inch disk drives to the right of the CRT 
are NEC's own (FD 1165 S). The six-slot card cage is oc­
cupied by three 100-contact circuit boards (not, alas, 
S-100) . One board is the main processor board with the 
8086 and 128K bytes of RAM. Another board contains 
the controllers for the CRT, disk drives, and serial and 
parallel interfaces, with an empty socket for an optional 

8231 arithmetic coprocessor chip. (Rumor has it that 
NECIS may soon offer the 8087 chip instead.) The third 
board contains an additional 128K bytes of RAM and the 
second 7220 GDC with its own 384K bytes of RAM. Add­
ing a second serial controller and the hard-disk controller 
would take up two more slots on the card cage, leaving 
only one. But the size of the boards (11 by 91/2 inches) 
allows for a great deal of hardware on one board. You 
could, for example, get another 384K bytes of RAM 
(bringing it up to the maximum 640K allowed) on an­
other board and still have room for something else. (A 
light pen would be nice.) 

Documentation 
The APC documentation is slick. Pages are typeset and 

arranged in two small three-ring binders. The Operator's 
Guide gives the user a brief overview of the system, un­
packing instructions, etc. The System Reference Guide con­
sists of several hundred pages of detailed descriptions 
of the APC hardware. I was amazed at the amount of 
i.nformation provided. There are even IC {integrated cir­
cuit) data sheets for the 8086 processor, the 7220 GDC, 
the 765 disk controller, and other important chips. (Not 
included are the data on the 8048 keyboard controller, 
the 8255A programmable peripheral interface, and the 
1m sound generator.) In addition, there are 22 pages 
of schematics. Even the PAL (Programmable Array Logic) 
decoding specifications are provided. Each manual has 
a table of contents, and the System Reference Guide has 
a glossary. 

The CP/M-86 operating system has two other manuals: 
the CPIM-86 System User's Guide and the CPIM-86 System 
Reference Guide. They are typeset versions of Digital 
Research's manuals, with additions and caveats concern­
ing t~e APC implementation and AFC-specific features 
such as music generation, user-programmable charac-

Photo 6: Inside the APC (color model). At left are the two 8-inc11 
disk drives. To the right is the ventilation fan. Behind the fan is the 
six-slot card cage, presently occupied by three boards. To the left of 
the card cage is the CRT, and behind that is the main analog board. 
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ters, and so on. These manuals live up to Digital 
Research'. trict requirements for near-completeness 
amid utter confusion. But a clever reader can often figure 
out some way to arrange a series of trial-and-error 
periments on the computer to discover what the manuals 
were hinting at. Maybe. 

ln the text portions of the four manuals, f found only 
five typographical errors. The table and drawings, how­
ever, were another matter. At last count there were 76 
errors, most of them minor, but some of them the source 
of a great deal of confusion and wasted time. 

An optional Maintenance Guide includes data n t pro­
vided in the System Reference Guide, most notably a 
trouble-shooting guide, schematics for the analog board, 
and several pages of illustrated parts breakdowns. The 
trouble-shooting guide is interesting in that, if a aulty 
part is located, it instructs you to ' end the entire sub­
system in forreplacement . I suspect that this will make 
field maintenance of the APC a sirn ple matter. Fortunate· 
ly, my machine has been performing flawlessly from the 
time I first plugged it in, o I have had no occasion to 
seek maintenance. 

Problems 
The APC has some minor annoyances. I mentioned 

that the keyboard is excellent with one exception-the 
left Shift key. The key cap is about two and a half ti me 
wider than usual, which make finding it with your lit­
tle finger an easy matter. The cap attaches t the switch 
underneath by means of a shaft that comes down from 
the left edge of the cap. Unfortunately1 a typist's fast­
moving little finger often presses down near the center 
or the right edge of the cap. TI1is applies torque t the 
shaft, which then binds-a real nuisance. Fortunately, 
the key can be unsoldered from the printed-circuit board 
underneath and moved over to the right (it's as though 
the keyboard was designed for the key to be soldered 
into either spot). This solves the problem of the stick­
ing key, but at a slight aesthetic cost: the keycap must 
now be turned around, and you see Shjft printed up­
side down . 

A second problem has to do with the way the CBtOS 
routines handle the keyboard under CP/M-86. I men­
tioned before that the Alt key is not decoded to give 
access to the user-defined characters as it should . In ad­
dition, there are certain key strokes which the CBlOS 
routines will not allow your program to know ilbout. 
Specifically, the programmable-function keys will alwa s 
generate'tneltprogrammed sequence of characters, and 
CONTROL plus the up- or down-arrow key will always 
cause the creen to scroll up or down . There is no way 
to intercept these key codes to take some other action 
unless you write yout own keyboard-decoding routine. 

The third problem concerns the display. When a Jarge 
portion of the screen holds characters in r verse video 
(or when the graphics have printed over a large area of 
the screen), there is a flicker to the di play, The display 
also wiggles slightly, although most people probably 
would not notice it. 
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Support 
What kind of support is t11e APC owner likely to get 

from NEOS? Over the past four years I have occasionally 
dealt with NECIS for servicing of my (second-hand) 
Spinwriter printer. J have found the company consistenr-
1 y courteous, prompt, and helpful (over the phone, 
anyway). Although the printer is years out of warranty, 
they sent me, free of charge, an upgraded main pro­
ces or b ard for it, along with a more recent u ers 
manual. 

Although NECTS wants its APC customers to deal with 
their dealers and not directly with the head office, the 
head office seems to be bypas ing its dealers and going 
dir ctly to it cu tamers. I was recently mailed an up­
dated version of the CP/M-86 disk, but my dealer ha 
not re eived a copy. (The updated ersion, by the way, 
provided for a 200 percent speed improvement in cer­
tain disk accesses and included Digital Research's GS -86 
graphics-system extension package which pr vides 
graphics handling routines allowing programs to talk to 
a number of graphics devices (CRTs, printers, plotters) 
in a uniform manner without having to worry about 
coordinate translations and scaling.) 

Several months ago l received a letter from NECtS ay­
ing that s me users felt the ventilating fan in the color 
mode.1 was to loud. (It is . The fan is a 41/2-inch Sanyo 
that is noisy when the APC is positioned close to a wall 
that reflects the noi e.) The Jetter said that users will be 
able to pick up smaller fans from their dealers and in­
stall them themselves. How much will this cost the user? 
Nothing. Moreover, NEOS does not even requir the 
original fan in exchange. Unfortunately, my dealer was 
not told about these new fans, and even after several 
months he has still not been able to get any. 

ln pite of the lack of communication beh·veen NEOS' 
head ffi e and the deaJ rs, J believe that NEClS i tak­
ing a continued intere t i n cu tomer atisfaction . The 
company distributes a number of ofh.vare package for 
th APC nd each package J guaranteed to conform to 
the specifications supplied with it. (If it doesn' t1 NEOS 
will fix it or give you your money back.) Because the oft­
ware includes database management, accounting, 
spreadsheet, word-processing, and communication 
packages, the company's guarantee is a significant in­
dication of its support for the APC. 

All fits software, however, must be run under the 
CP/M-86 perating system. Wtll NECJS support any 
high-1eve1 language or any other operating system? Yes 
and no. MS-DOS, the operating system from Microsoft 
that the IBM Personal Computer has made so popular, 
I now available for the APC. Getting a copy, however, 
has been so far impossible. r'll have to wait and see what 
happens. As for a high-level language from NEOS1 there 
is PTOS BASIC, a BASIC interpreter provided only to 
dealers for running some graphics demonstration pro­
grams. Although no documentation is provided with 
PTOS BASIC, t did a Little experimenting that revealed 
that it is similar to Microsoft BASIC with almost all the 
bells and whistles you could imagine and with some 



Listing 1: The Sfeue of Eratosthenes Be1rd1111ark Progmm wriHe11 
in Pros BASIC for the NEC APC. 

5 DEFINT A-Z 
10 S""Bl90 
20 DIM F(S) 
30 PRINT ''JO ITERATIONS" 
40 FOR M=I TO 10 
50 C=O:FOR 1=1 TO S:F(ll=d:NEXT 
60 FOR I= I 'IO S:IF F(l) = O THEN 100 
70 P=1 +1+3:K=l+P 
80 IF K <or= S THEN F(K)=O:K=K+P:GOIO 80 
90 C=C + l 
JOO NEXT 
110 NEXT 
120 PRINT C" PRlMES" 

powerful graphics commands. I hope NEOS chooses to 
release this BASIC. 

To test the speed of the APC, I rewrote the Sieve of 
Eratosthenes program (see listing 1) in PIOS BASIC. Ex­
ecution time (10 iterations): 1680 seconds. After remov­
ing line 5 {so that variables were single-precision floating 
point), execution time slowed to 2CY70 seconds. (The pro­
gram was adapted from the BASIC version for the pro­
gram listed in "Eratosthenes Revisited, Once More 
through the Sieve," January 1983 BYTE, page 283). 

The APC is a member of the new generation of high­
pedormance microcomputers. It will not compete in the 
low-end market dominated by Apple, Atari, Radio 
Shack, and Commodore. It does, however1 represent an 
option to the IBM PC, but its success as a PC competitor 
will depend to a large extent on independent hardware 
and software vendors. There are already dozens of 
CP/M-86 programs- from business applications to lan­
guages to games-available from independent vendors 
that are written for, or can be customiz~d fm; the APC. 

The list is too long to include here (NECIS can provide 
about a 30-page list), but one item is worthy of note: 
Ticom (13470 Washington Blvd., Marina del Rey, CA 
90291) has reportedly adapted the UCSD p-System for 
the APC and. added support for the APC's graphics, 
music, and clock/calendar features. This opens a whole 
new range of application software. 

It is by now a firm tradition that each brand of com­
puter be supported by some kind of newsletter. An in­
dependent APC news jownal, NexWorld (285 Beach St. 1 

Belmont, MA 02178), began publication in April. A slick 
(and a bit expensive) monthly publication, it is under 
the editorship of Kenneth T. Mazur. 

C.onclusion 
When I set out on my search for a new-generation 

microcomputer, I had a checklist of desirable features . 
The APC fulfilled all my requirements and then some. 
I am pleased with its quality, design, and power. The 
high-resolution color graphics are impressive. The 
manuals supplied with the system contain a great deal 
of information about the machine's hardware. The prob­
lems I've encountered after six months of fairly intimate 
work with the APC can be classified as minor an­
noyances. On a scale of 1 to 10, 1 give the NEC APC a 
9.• 

I uiould like to thank lhe staff of the Computer Center of Roc/1ester, New 
Wirk1 for their assistance in the prepntation of f/1 is article. 

David B. S11its, assistant professor 11{ Philosophy at the Rochester lnstihlle 
of Tllch110/ogy, is currently ;;h,dying for an MS in Computer Sde11ce. He /tJJS 
iuritlen articles for olher micl'r:IComp11ter publication5, published the book Color 
Crnph1cs for lntecolor 3651 and Compucolor n Computers, a11d is 
coeditor of Colorcue, a 11ewsle.tter for Compucolor a11d Inttcol.or romputer 
users, He 001 /le rt11cJ1ed aJ tile College of Liberal Arts, Rnchester Instihlle 
of Tttlrnology, POB 9887, Rochester, NY 14623. 
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You'll never see Infocom's graphics 
on any computer screen. Because 
there's never been a computer built 
by man that could handle the images 
we produce. And, there never will be. 

We draw our graphics from the 
limitless imagery of your imagi­

nation- a technology so power­
ful , it makes any pictur 

thats ever come out of a 
screen look like graffiti 

by comparison. And 
nobody knows how 

to unleash your 
imagination like 
lnfocom. 

Through our 
prose, your 
imagination 
makes you part 
of our stories, 
in ontrol of 
what you do 
and where you 
go- yet unable 
to predict or con-

trol the course of 
events. You're 

confronted with 
situations and log-

ical puzzles the like of 
which you won't find elsewhere. 
And you're immersed in rich envi­
ronments alive with personalities as 
real as any you'll meet in the flesh­
yet all the more vivid because 
they're perceived directly by your 
mind's eye, not through your exter­
nal senses. The method to this 
magic? We've found the way to plug 
our prose right into your psyche, and 
catapult you into a whole new 
dimension. 

Take some tough critics' words 
about our words. SOFTALK, for 
example, called ZORK® Ill's prose 

"far more graphic than any depiction 
yet achieved by an adventure with 
graphics." And the NEW YORK 
TIMES saw fit to print that our 
DEADLINETM is "an amazing feat 
of programming. ' Even a journal as 
video-oriented as ELECTRONIC 
GAMES found Infocom prose to be 
such an eye-opener, they named one 
of our games their Best Adventure 
of 1983. 

Better still, bring an Infocom game 
home with you. Discover firsthand 
why thousands upon thousands of 
discriminating game players keep 
turning everything we write into 
instantaneous bestsellers. 

Step up to Infocom. All words. No 
graffiti. The secret reaches of your 
mind are beckoning. A whole new 
dimension is in there waiting for you. 

Al.OIBVJO!Y!?!?IWI 

~ 
· ~ ' 

~ .~· 
--~I 
WIT!\11 SS 

.,.,,.._... · -.... • ~ , wp, 

lnFDCDIR 
The n x t dimension. 

lnfocom. lnc .. 55 Wheeler St. . Cambridge, MA 02138 
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Photo 1: The TRS-80 Model 4 may look like a Model ll/ in 17 white cnbi11et, b11t it is really 17 new computer. (All photos blJ Glenn Mead.) 

Radio Shack's TRS-80 Model 4 
This Model III-compatible computer has a host of new features and 
· a lower price tag than its precursor 

by Rowland Archer Jr. 
The design of Radio Shack's new TRS-80 Model 4 com­

puter is proof that large corporations can be responsive 
to the needs of their customers. An enhanced version 
of the popular TRS-80 Model ill, its new features .read 
like a Model Ill owner's wish list. Highlights include a 
24-Hne by 80-column screen with normal and reverse 
video, an enhanced keyboard, a 4-MHz Z80A central 
processor, up to 128K bytes of RAM (random-access 
read/write memory), the ability to run normal CP/M, 
and an internal speaker for sound output. The Model 
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4 can also run any Model m software in a totally com­
patible mode. I tried hard, but I cou1dn't find a single 
piece of Model ill software that didn't run perfectly on 
the Model 4. 

Overview 
The least expensive Model 4 is the $999 tape-based ver­

sion . For $1699 you can get a Model 4 with one disk 
drive; most people will probably buy the two-drive 
system, priced at $1999. You can start with any model 



and upgrade in stage all the way to the top of the line. 
Separately priced options include 64K bytes of memory 
for $149, the first disk drive for $649, the second disk 
drive for $240, a.nd a 5-megabyte Winchester disk drive 
for $1999. There is an additional installation charge (not 
specified) for any upgrade. Radio Shack plans to offer 
a high-resolution (640 by 240 pixels) monochrome 
graphics plug-in card for $249. 95. 

U you own a Model ill, you weren't forgotten. You can 
upgrade a Model ill to a Model 4 for $799. This may seem 
expensive, but the upgrade includes a completely new 
main circuit board and keyboard, Jets you run all your 
old software, and gets you into the new Model 4 world. 

The cassette version of the Model 4 looks (photo 1) and 
acts a lot like a TRS-80 Model ill in a white case. It in­
cludes 161< bytes of RAM, Microsoft BASIC in ROM 
{read-only memory), a 16-line by 64-column upper- and 
lowercase display, a parallel printer port, and a cassette 
1/0 (input/output) port. The keyboard has been upgrad­
ed to include a control key, a caps lock key, and three 
function keys. Those are the only new features that are 
standard with the cassette-based ModeJ 4. You must add 
at least one disk drive to get any other Model 4 features, 
even the jnternal speaker. 

The single-disk system includes the above features 
plus one 180K-byte single-sided double-density disk 
drive with 40 tracks. The $1999, two-drive system also 
adds an RS-232C serial port. 

A disk-based Model 4 is a dual-personality machine. 
When you run Model ill software, it mimics a Model ill 
exactly. But when you boot the TRSDOS 6.0 disk that 

At a Glance 

Name 
Radfo snack TRS-80 Model q 

Manufacturer 
li'adio Shack 
One Tandy Center 
Farr \Nbrth, TX 76102 

PrJce 
s 199 1161< bytes of RAM; casserre storage! 

S 1699 1641< byres of RAM: one dfsk drive) 
s 1'199 f64K bvtes of RAM cwo disk dfiVesj 
Sl49 jaddltlonal M K bytes of RAM. 128K byres maximum/ 

Dimensions 
IBl/z by 20~ by 12V2 inches 
36 lbs. !With two disk drives) 

Proceuor 
ZSOA running at 2 MHz (Model /JI mode) or 4 MHr /Model 4 
model 

Memory 
161< bytes or RAM minimum, optional 64K bytes or 12BK bytes; 
MK byres or ROM (active only In Modej m model 

Data Storage 
CaSlette rn Model Ill mode; a m;i>dmum or four rtwo ln main 
un1r, two e)(temal) .single-sided double-density noppy-disk drrves 
~101a1ng ll::!OK bytes each; a maximum of four S·megabyte exter· 
nal hard-disk drives may be added 

Photo 2: A nesl uf blue wires bears witness to an engineering staffs 
last-minute work lo gel the bugs oul of the Model 4-. 

comes with any disk system or upgrade, the real Model 
4 and all of its features emerge. CPfM Plus, an extra-cos! 
option not available at the time of thjs writing, will also 
run in Model 4 mode. 

Any Model 4 can be upgraded to 128K bytes of RAM. 
Because the Z80 can address only 64K bytes of memory 
at a time, the extra memory is switched in and out of 
the top 321<-byte bank of the ZSO's address space. 
TRSDOS 6.0 software can use the extra memory for a 
printer spooler or memory disk (more on these later). 

Model III Compatibility 
When my Model 4 arrived, the first thing on my mind 

was to check out the claimed Model DI compatibility. r 

Keyboard 
70 keys includrng control, caps lock. three function keys. and 
separate numenc data-enuy pad 

Standard Features 
16·rlne by 64-cotumn display, full ASCII charcicter set pa1c11/el 
primer porr. Model Ill compallbl llry on au moCJels; Model 4 mode 
wrth 24·11ne by BO·column display. sound capablmy on dl~k · 

ba5ed sysrems. RS·232C serial pore on two·djs sysrems 

Software 
Runs all Model IU software; ::ill models lndude Model Ill ROM 
BASJC; disk systems Include TRSDOS 6.0 and TRSDOS 6.0 BASIC; 
CP/M Plus optional 

Documentation 
Getting Started w ith TRS-80 BASIC. beginner's guide. 342 pp. 
Model 4 Disk Sy5t.em Owner's Manual. advanced users 
loose-leaf reference guide, 500 pp. 
lnrroductfon to Your Disk System, TRS·BO Model 4. beginner's 
guide, 4Z pp. All rne above include table or concents and index. 
Model 4 Quid< Rererence Guide, TR.SOOS 6.0 and BASIC com· 
mands, 38 pp. 

Audience 
Use~ looking ror an expandable system capable of running 
BASJC and a Wtde range or Model Ill TRS-80 and CP/M software 
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was admittedly skeptical because when the Model m 
was announced1 it was claimed to be compatible with 
its predecessor, the Model L There was some truth to 
this claim, but there were also enough differenci:s to 
cause most non-BASIC Model 1 software to .require 
modification before it would run on the Model ffi. 

After unpacking the Model 4 and admiring jts off­
white, textured plastic case (no tears here for the demise 
of battleship gray), I plugged it in and booted up a Model 
ill TRSDOS disk. The familiar opening graphics ~£ a 
Model m appeared1 and everything worked OK begin­
ning with the "TRSDOS Ready" prompt. I ran several 
BASIC programs and found no problems. So far 1 was 
not too surprised, because BASIC provides a fair amount 
of insulation from hardware differences. 

Determined to find the cracks in the Model 4's armor, 
1 started running Radio Shack machine-language soft­
ware. Scripsit, Visicalc, and Profile all checked out OK. 
Then 1 ran some non--Radio Shack arcade games-still 
no problems. Getting desperate, 1 moved on to self­
booting disks such as Powe.rsoft's Super Utility Plus. It 
came Lip flying; opening graphics and an. The Model 
4 is truly compatible with the Model ill. 

Part of the key to the Model 4's compatibility with the 
Model ill is the inclusion of a complete set of Model ill 
ROMs, the chips containing Model m BASIC and the 
Model m 1/0 driver routines that handle the screen, 
keyboard, line printer, and cassette port. TI1ese chips 
enable software that makes use of Model ill ROM 
routines to work without changes. The Model ill ROMs 
are located at the beginning of the ZBO's address space, 
in conflict with addresses reserved by CPIM. When you 
run in Model 4 mode, these ROMs are switched out of 
the ZBO's address space and teplaced with RAM. The 
result is a full-fledged 64K-byte Z.SO machine that can run 
normal CP/M. 

Radio Shack deserves a lot of credit for adding so many 
new features to the Model 4 while retaining total Model 
ill compatibility. The Model 4 user has immediate ac­
cess to a large range of Model ill software and will be 
able to take advantage of 
CPIM and TRSDOS 6.0 
software as it becomes 
available. 

Screen and Keyboard 

ance is the need to readjust the brightness when you 
switch between 16 by 64 and 24 by 80 modes. Apparently 
the increase in the number of video scan lines to create 
24 lines of characters reduces the brightness of each line, 
making the overall screen image dimmer. When a large 
olid graphic object is displayed, such as the Tandy 

hourglass logo that accompanie~ TRSDOS 6.0 booting, 
a noticeable hash pattern appears over the graphics im­
age, and bright vertical lines occur where each column 
meets an adjacent column. This is not a serious deficien­
cy but could benefit from some cleanup work in future 
revisions of the Model 4. As photo 2 shows, several wir­
ing modifications were made after the PC board was 
designed, a sure sign that a new PC board is coming 
soon. 

When the Model 4 is in 24 by BO mode, the video 
memory is not directJy accessible to BASIC programs via 
PEEK and POKE, as it is in Model ill mode. The sam 
physical RAM supports both the 16 by 64 and the 24 by 
80 modes, but in the latter mode it is relocated out of 
directly addressable memory. The Model ITT graphics 
character set is available in 24 by 80 mode, and the new 
larger screen format has higher resolution; 72by160 in­
dividual pixels in Model 4 mode instead of the Model 
ill's 48 by 128. 

The new keyboard (see photo 3) adds several desirable 
keys to the Model Ill's layout: a control key (to the left 
of the space bar, marked CTRL), an uppercase Jock key 
(to the right of the space bar, marked CAPS)1 and three 
function keys (over the numeric keypad, marked Fl, F2, 
and F3). With the shift key, the function keys produce 
six different programmable functions. Keyboards are one 
of those things that no two people ever seem to agree 
on, but J think this one has a good feel and is pleasant 
to use. The control key is somewhat out of the way, down 
by the space bar, but it is still an improvement over the 
Model m, which has no control key at all. 

The keyboard does not have separate keys to generat~ 
some of the less frequently used ASCII (American Na­
tional Standard Code for Information Interchange) 

characters, such as braces 
( { }) or brackets (f ]). 
These characters can be 
generated, however, by 
compound key sequences 
such as CLEAR plus " < ,; 
to generate the left bra ket1 

CLEAR plus " >" to gener­
ate the right bracket, and so 
on. Key sequences are pro­
vided for all 128 ASCII 
characters as weU as for 
roost of the high range 
codes (128 to 255). 

The Model 4 has four dif­
ferent screen formats. Two 
are in Model m mode: 16 
lines by 64 columns and a 
double-width character 
mode with 32 characters 
per line. TRSDOS 6.0 auto­
matically switches the 
screen to a 24-line by 
BO-column format. Double­
width characters, in Model 
4 mode, result in 40 charac­
ters per line. One annoy-

Photo 3: Tlie Model 4's keyboard 1mlin11ces U1e Model 11l's with a 
caps lock, control keiJ, and f/tree f1111ctio11 keys. 

TRSDOS lets you tum an 
audible key click sound on 
or off during key depres­
sion. The sound is very 
muted and seems to get lost 
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Photo 4: The Model 4 exposed: the video-display temiinal and analog video board are in tire top half of the cabinet; everything else resides 
in tile bottom half. 

in the mechanical clatter of key presses, so I left it turned 
off. 

Inside the Model 4 
The Model 4's hardware secrets are easily exposed by 

removing one screw on the back and 10 on the bottom 
of the case. The video display and analog video board 
are mounted in the top half of the cabinet, as you can 
see in photo 4. The bottom half of the cabinet holds most 
of the Model 4's goodies. Disk-based Model ills have two 
power supplies; the Model 4s have one, mounted ver­
tically to the left of the disk drives. A small board carry­
ing the amplifier and speaker for internal sound is 
located behind the disk drives. The RS-232C board and 
the disk controller are also mounted out of sight across 
the back of the cabinet. 

A piece of groWtded aluminum completely covers the 
motherboard, shielding nearby radios and televisions 
from the radio-frequency interference (RFI) generated by 
an computer circuitry. All potentially interfering cables 
are wrapped with aluminum tape to help cut RFI. This 
shielding pays off; I enjoy listening to shortwave stations 
while I compute, and my TRS-80 Model I was a horri­
ble broadband polluter. The Model 4's RFI is barely 
noticeable on a radio in the same room. 

Removing the shield exposes the main circuit board 
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{photo 5). To the lower right, you can see the two banks 
of eight 64K-bit RAM chips that make up the UBK bytes. 
The three large chips at the bottom and left of center are 
the ROMs that hold Model ill BASIC and 1/0 support 
routines. 

A custom programmable array logic (PAL) chip is the 
second chip to the right of the ROM marked "C" at the 
bottom of the board. The PAL is added when you up­
grade from 64K bytes to l28K bytes; because it is a 
custom chip, it will slow down alternate vendors of low­
cost memory upgrades. The first 40-pin chip above the 
ROMs is the Z.80 central processor; just above it is the 
6845 video-controller chip. The two large chips at the 
center and near the top of the board, from left to right, 
are video RAM and the custom character-generator 
ROM. 

A tangle of blue wire-wrap wires toward the upper left­
hand comer attests to a host of last-minute engineering 
changes (photo 2) . My test machine was serial number 
5831, so Radio Shack has been doing a lot of hand­
wiring. 

The cassette-port connector is located at the back of 
the machine near the power cord feed-through. Cartl­
edge connectors are exposed at the bottom of the Model 
4 for parallel printer, external floppy-disk drive, and 
master 1/0 bus connections. RS-232C connection is made 



Photo 5: The Model 4's main circuit board. See the text for a tour of its major features. 

through a female DB-25 connector on the bottom of the 
machine. 

TRSDOS 6.0 
Every disk-based Model 4 computer includes 1RSDOS 

6.0, which is identicaJ to LOOS 6.00, the latest revision 
from Logical Systems lnc. LOOS grew out of the original 
TRSDOS and is largely a superset of it. It should be fairly 
easy for the experienced TRSDOS user to learn the 
essentials of TRSOOS 6.0. 

TRSDOS 6.0 is totally RAM-based, meaning that it 
does not use any ROM support code. The Model ill 
ROMs are switched out of the Z.SO's address space.when 
TRSOOS 6.0 is running. Memory locations 0000 (hexa­
decimal) to 25FF are used by the resident portion of 
TRSDOS 6.0. Overlays are mapped from 2600 to 2FFF. 
User memory starts at 3000, leaving 52K bytes free in a 
64.K-byte system. 

TRSOOS 6.0 can read and write any LOOS formatted 
disk and convert files from a TRSOOS 1.3 disk. All the 
powerful features of LOOS are included; see the March 
1982 BYfE for a complete review. Suffice it to say here 
that LOOS is a well-documented, tested, and supported 
operating system that has sold thousands of copies for 
more than $100 each; it is a substantial piece of software 
to include with the Model 4. 

Most of the command syntax of TRSOOS 6.0 is iden­
tical to that of LOOS 5.1.3. The following new features 
are incorporated as well: 

•SETI<l sets the delay until a key repeats and the rate 
at which it repeats 
•KILL has been replaced by REMOVE, which accepts 
a list of filenames to delete (TRSDOS 6.0 BASIC still uses 
the keyword KILL to delete files) 
•TAPElOO can read and write Model 100-format cassette 
tapes, allowing BASIC program and text-file exchange 

As mentioned above, the Model 4 can be configured 
with 128K bytes of RAM. TRSDOS 6.0 includes two pro­
grams that take advantage of the extra 641<-byte bank of 
memory. The first, called MEMDISK, lets you address 
the extra memory as if it were a disk drive. MEMDISK 
can also work in a 64K-byte machine, using the available 
memory you allocate to it. Any files put in a MEMDISK 
will be accessed at memory speeds, much faster than 
floppy-disk access times. If you put the TRSDOS system 
overlay files there, you can make TRSDOS totally 
memory resident, meaning that you can take the DOS 
disk out of drive 0 and use that disk drive for a data­
storage disk. 

The other TR.SOOS command that can use the extra 
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LMC's 32-bit MegaMicro provides mainframe 
or super-minicomputer performance at prices com­
petitive with today's far less powerful 8- and 16-bit 
microcomputers. This is made possible by use of 
the next generation of logic chips-the National 
Semiconductor 16000-series. LMC MegaMicros 
incorporate: the NS16032 central processing unit 
which has true 32 ·bit internaJ logic and internal data 
path configured on the IEEE 796 multibus; 
demand-paged virtual memory implemented in 
hardware; and hardware 64-bit double-precision 
floating-point arithmetic. 

The LMC MegaMicro is supplied with HCR~ 
UNITY* which is a full implementation of UNJX•• 
and includes the Berkeley 4.1 enhancements to 
take advantage of demand-paged virtual memory. 
Also included are C and FORTRAN. 'fypical multi­
user systems with 20 megs. of fast (30 ms. average 
access time) winchester disk storage, a half meg. 
of RAM, virtual memory, hardware floating-point 
arithmetic, UNIX, C, and FORTRAN 77 are avail­
able for $15, 000 (and even less with quantity or 
OEM discounts). 
• UNITY is a Thldemark of Human Computing Resources. 
.. UN1X b a lndemuk of &U Laboratories. 

LMC MegaMicros The Logical Alternative™ 

IJVC 
The f.og;cal MicroComputer C<1mpllD)I 
140 S. Dearborn, Chicago, IL 60603 (312) 580.0250 
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memory is SPOOL. Like MEMDISK, SPOOL can use 
available memory (and disk space) in a 64K-byte 
machine. The most common use of SPOOL is a printer 
spooler. Output destined for the printer is buffered in 
memory and sent to the printer whenever it is ready to 
accept characters to print. As long as your program's 
printer output does not exceed available memory, it can 
proceed without having to wait for the printer. For ex­
ample, you can print a file from TRSDOS, then do other 
things while it is printing. Although the spooler worked 
fine from TRSDOS, the version l tested had a problem 
interacting with BASIC: BASIC generated an internal er­
ror whenever I tried to print using the spooler. 

For assembly-language programmers, TRSDOS 6.0 has 
one major difference from TRSDOS 1.3: the use of 
"supervisor calls" (SVCs), instead of vector addresses, 
to call DOS routines. SVCs tie down less memory than 
vector addresses because one address is called with a 
function number in the A register instead of calling a 
different address for each function. The Model ill's DOS 
vector table was located above the ROMs, putting it in 
the middle of user program space on the all-RAM-based 
Model 4. As a result, any machine-language program 
that used TRSDOS 1.3 vectors to perform I/O or handle 
interrupts will not function under TRSDOS 6.0 until it 
has been changed to use SVCs. LOOS 5.1.3 supported 
both vector addresses and SVCs, and the manual warned 
that the use of SVCs was recommended for compatibili­
ty with future releases of LOOS. Vendors that took this 
warning seriously will have the easiest time converting 
to TRSDOS 6.0. 

TRSDOS 6.0 BASIC 
Model 4 disk systems also include a new Microsoft 

BASIC. Although Model 4 BASIC is largely compatible 
with Model ID BASIC, enough differences exist that 
many programs will require conversion to run in Model 
4 mode. The differences are as follows: 

•The first 40 characters of variable names are significant; 
Model m BASIC supported only two significant charac­
ters 
•Spaces are required between keywords and variables; 
Model ill BASIC allowed them to be omitted in many 
places 
•Floating-point numbers are rounded instead of trun­
cated when they are converted to integers; e.g., PRINT 
D\B (X), where X is 7.5, prints in column 8 under 
TRSDOS 6.0 BASIC; it prints at column 7 under Model 
ID BASIC 
•ERR is the actual error number, not ERR/2+ 1 
•POINT, SET, and RESET are gone: you can only 
PRINT graphics characters, and there is no way to PEEK 
or POKE to the screen 
•If a FOR . .. NEXT loop test fails before the first time 
through the loop, the loop is skipped altogether; Model 
III BASIC always performs the loop at least once 

The entire set of CMD functions (CMD "N.' through 
CMD "Z") is gone; many of the functions have been 
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replaced by new ones with different syntax, e.g., 
SYSTEM instead of the old CMD "S" command returns 
you to TRSDOS Ready. There are no replacements for 
the following functions, however: CMD "C'' (compress 
a BASIC program), CMD "J" Uullan date conversion), 
CMD "O" (string array sort), and CMD "X" (program 
cross-reference). 

TRSDOS 6.0 'BASIC has quite a few new features : 

• WHILE- . WEND loop control 
• OPTION BASE selects array origin as 0 or 1 
• COMMON stores variable values when CHAINing 
between BASIC programs 
• SWAP exchanges the values of two variables in a single 
statement 
• ERASE removes arrays during program execution 
• WAIT suspends ex.ecution until a given value is seen 
at a Z80 port 
• WRITE #- automatically supplies double quotes and 
comma when writing strings to a file 
• PRINT@ takes either a linear screen position or a row, 
column location to position the cursor before printing 
• WIDTH sets the output line width on either the video 
display or printer 
• CALL augments USR with the ability to call assembly~ 
language routines and pass more parameters 
• HEX$ converts integers to hexadecimal ASCII strings 
• OCT$ converts integers to octal ASCII strings 

... 
FUIO, 1 &o ~5, llO Ooi , t.lc11M Ill 
tr.t~D' fnct-, 01r.tt1,,_ •• • , .. , c.ir 
FX·lOO. tBOCP&.1 :nCG11 .• •rlmlM\ 
(l 101not i'itN ~ p~liri - • • Ciili 
M~~01 MX..JO Fff, M)C· lOO .•• t:•J• 
IF'ING'.!A '"'NT by Dtni!llheut. -
Ar1d-On. IT\od~I• for Mx.80/MX· 100.. 

~~::.r:.~~R':~~~~ 1•0 n:.::· 
Jibi;itifi§UtlM 

Gunl.ni.•10)( 1 20 a:is~ 9d'hl '11l. 
fiPltic; f fjifl ;mft~ll(IOr IOild, .SO 
~tlllwmn , .,~ lntad.aca •• SCAL\. 
(hitt 1111~· 1 6' Ul•"C'vrioQe, SCALL 

ID 
NEC OOlJA, 100 et"S, IMl C>»,slll9 

NEC SPINWRITER 3550 
N~C1• htrW1 l11tow~1111.v primer 

rif3PO l~c)'u~•;!~1~' ~I!~!~ 
1~. ~i.umtt,lao. bl.(llfK'r!~~ 
350 1'r'fl-ltt r.I'" roln, P1.,l&l1I .. 1"1.11 & 

l 1hMili@ d;l,.I 
iG1~~.tl~~tliMn1~1:~::; 
pa;.-.11"1!!1rt ~'\1 1 'Suft!f'I' ¥Ml.Ill .S69$ 
~,w lrl11!rJ11ce _ • , 1 , • ..1'749 
irDi:tar , ·----,, ~ ---- S119 

l!f!ikifi;illij;IJU.!11 
~~~,:~~ ':!~:~:!::::.:?~ 
C:P$. l>l?f11~Ktf!Wlli , ,.u:N mirrd111 It..•"' 
1V1q111_.0wnMttHI fo1tr f.cMS1.1e 

111131;s1.1.1 
t1EiWI Utur Qllllltttfl di-l•'rllltwtl 
Primtf , Fa1uru 111 ll CPS 11Wt!J~ 
1011-Vl 5 plb;l'IQI• l OQ..el\M~~ 
cQL.y_,_-ti...,., 13" ~lusn~ Ii .ur,phle 
fTIDds SI INllltd PfDCUJi"il forctMl.nL 
1flt ~·~-; 6'dD quhn ~a1 lon.. 
II '11,lr:1"4* 11"1• POrlUltt IBM S9l~'l'la 
1VP1wrf1n- rlbbom. PnfJl ll.ft ,_ ... Cli l 

• LPOS returns the current line printer output co1umn 
position 
• CLEAR sets the high memory pointer and reserves 
stack space. CLEAR is no longer needed to reserve string 
space; strings use available memory dynamically 
• SYSTEM("command") executes a TRSDOS command 
and returns to BASIC 

TRSDOS 6.0 BASIC is a more powerful BASIC in many 
ways than Model llI BASIC, but it will require program 
conversion· to make use of those features. Fortunately, 
Model ill BASIC will also run on the Model 41 so you 
can run your old applications without rewriting them. 

Documentation 
Mod~l 4 disk systems come with one old and three 

new manuals. The old one is the Model I and lli in­
troductory BASIC manual, Gettin.g Started with TRS-80 
BASIC, a tutorial that is written in a light, entertaining 
style without being condescending. It follows the tradi­
tion of the highly commended Level I BASIC manual 
written by David Lien. Examp1es abound, and lots of tips 
and techniques are highlighted in the margins. I wish 
this manual had been around when I learned BASIC. 

The new manuals are a tutorial introduction to Model 
4 disk systems, a large TR.SOOS 6.0 and TRSDOS 6.0 
BASIC reference manual, and a quick reference guide. 
Introduction to Ybur Disk System takes the new user step 
by step from plugging the co01puter in through running 
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BASIC application programs. A sample mailing-list pro­
gram, written in BASIC, is supplied with TRSOOS 6.0. 
Chapter 4 takes you through the process of loading and 
running the program. Even though this is a small 
manual (42 pages), it thoughtfully includes an index. 

The Model 4 Disk System Owner's Manual, based on the 
LOOS manual, is a large, loose-leaf volume containing 
both TRSOOS 6.0 and TRSOOS 6.0 BASIC documenta­
tion. Each command is described in detail and many ex­
amples are given. Written for the programmer, this 
manual is quite a step up from the introductory booklet. 
The LOOS technical reference section is not included 
here; I hope it will be in the promised technical reference 
manual. Those who need to interface to TRSOOS 6.0 
through SVC calls should consult with LOOS 5.1.3 
documentation until the technical reference manual 
becomes available. 

The BASIC section of the manual is similar in layout 
and style to the TRSOOS part. A good understanding 
of BASIC programming is assumed, and the novice had 
better work through the Getting Started manual before 
tackling this one. There are a number of appendixes, in­
cluding a glossary, error message discussion, a list of dif­
ferences between Model ID and TRSOOS 6.0 BASIC, and 
several on TRSOOS 6.0 programming techniques such 
as the use of logical devices and filters. The manual 
closes with a fairly complete index . This manual will re­
quire a lot of study on the part of a new user, while ex-
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perienced LOOS users should have little trouble. 
The Quick Reference Guide's 33 pages include an alpha­

betical listing of TRSOOS 6.0 and TRSDOS 6,0 'BASIC 
commands, statements, and functions. Each command's 
syntax is given, followed by a one-sentence description 
and one or two examples. I found the quick reference 
very helpful once I had learned a command, but not very 
useful for learning new commands. 

Conclusion 
The TRS-80 Model 4 provides a lot of flexible com­

puting power. It incorporates many of the most frequent-
1 y requested enhancements to the Model ID. Although 
a very large library of Model ID software already exists, 
the lack of Model 4 mode software at the time of this 
review made me feel as if I was driving a sports car that 
was rigged to keep it from going over 55 MPH. By the 
time you read this, plenty of CP/M and at least some 
basic TRSDOS 6.0 software packages should be available. 

Given all the new features in the TRS-80 Model 4 and 
a price that's lower than its predecessor, the popular 
Model III, it's safe to say that Radio Shack has a 
guaranteed winner. • 

Rowland Archer Jr. (5420 Loyal Place, Durham, NC 27n3) is ma11ager 
of software dtroelopment for a mi11icomp11ter company. He has been working 
with TRS-80s for four years. 

THE 
- PURCHASING AGENT -

works for you! 
Here's how we work : 
• As your agent, we buy microcomputer 

products for you from wholesalers. 
• We can buy any microcomputer product. 
• We are not biased in favor of any particular 

product or line, because we do not have any 
stock we need to move. 

• Our price pol icy is to match the lowest 
leg itimate advertised prices, with few 
exceptions. 

• Our service Is available to everyone on the 
same terms : 

Prepayment by cashiers check 
Freight charges f.o.b. wholesaler 

• Bank references and client references are 
available. e .53. 10 

THE 
PURCHASING AGENT, INC. 
574 Weddel l Drive. Ste. 5 
Sunnyvale. CA 94089 
(408) 744·0646 
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POWERMAKER® 
MICRO UPS 

A split-second blackout or a sudden voltage 
sag can shut down your small business computer, 
completely wiping out critical data. lnventories, 
payrolls, receivables - whatever is in the mem­
ory may be lost instantly. 

Although this type of data is just as import.ant 
to a small business as it is to a large corporation, 
blackout protection has always been far too 
costly for small business applications. But now 
there is the Powermaker Micro UPS, an inexpen­
sive standby power source specifically designed 
for small business computers. 

This new rechargeable power system pro­
vides up to 35 minutes of steady sine-wave 
power, enabling even the most sensitive small 
computers to ride through blackouts and voltage 
sags completely unaffected. 

Why sine-wave power? Because square­
wave power impairs the performance of many 
printers, viewing screens and timing circuits. 
Powermaker produces a sine wave that exactly 
matches the wave shape of commercial power, 

ensuring compatibility with any computer 
system. 

In addition to providing highly reliable 
blackout and brownout protection, Powermaker 
also protects against electrical noise, one of the 
major causes of computer errors and system mal­
function. Powermaker is portable, completely 
automatic, maintenance free and plugs into any 
standard 120V outlet. 

No matter how small your computer, your 

data is worth remem- --------------"" 
bering. Protect it 
with an affordable 
Power maker 
Micro UPS. 

For complete 
information about 
the new Topaz 
Powermaker Micro 
UPS, please fill 
out this coupon or 
call us. 

TOPAZ; 9192 TOPAZ WAY 
SAN DIEGO, CA 92123-1165 
PHONE: (619) 279-0831 
TWX: (910) 335-1526 
D Please send me complete 
information about Powermaker1111 

D Please have a representative 
call me. 
Name ________ ~ 

Title _________ _ 

Company _______ _ 
Address _______ _ 

City State __ _ 
SOLUTIONS TO POWER PROBLEMS"' Zip Phone ____ _ 
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Coiluaatlble''1111C1l:'ib01e. 
l1ie CorOna k Is a 16-bit microcomputer 

based on the 8088 mtcroprocessot just like the 
IBM PC. And like the IBM PC, it runs any software 
that conforms to the IBM standard. 

But unlike the IBM PC. the Corona PC comes 
with 128K of memory. Supports up to 5121< on the 
main board Includes a 3201( floppy drive, a com­
munication port, a printer port and an improved 
IBM PC keyboard. 

Both the desktop and portable Corona PC's 
include high-resolution monitors and built-in 
graphics. Higher character definition makes both 
models easier to read. and our 640 x 325 pixel high­
resolution graphics are over 60% better than the 

IBM PC. It's a complete~,.,. 
!Ncrocomputtng In the IBM-comp 
You can take It with you. 

And unlike IBM, we have a portable version. 
Its high-resolution, high-contrast 9" display is 

easy to read. It has all the power and features of our 
desktop, but lets you take it to the office next door, 
across the country or just conveniendy tuck it onto 
a comer of your desk. 

More expandability. 
You may never add a thing to your Corona PC 

because we've built in so much capability. 
But just in case, we've built all the important 

components into the main system board, leaving 
the four expansion slots free. And provided an extra 
large power supply to support any capabilities you 
may want to add in the future. 



UIJ( ... fJbflBICtedlble speed. 
OUr RAM-disk software lets you treat an area of 

your computer's memory as if it were a disk drive. 
So you can copy your programs and data into 
memory. then watch your work get done faster. 

More software. 
The Corona PC includes the MS-DOS operating 

system and comes with GW-BASIC, the MultiMate1 

word processor and the PC Tutor2 training course. 
So you can start being productive immediately. 

And you can run Context MBA~ dBASE II~ 
LogiCa1c5 and LogiQuest~ the EasyFamU~ Wordstar7 

and the "Star'' family, the SuperWare8 series, I l.M~. 
the VisiSeries10 and Perfect Series11 of programs and 
most other popular software. 

And it improves your bottom line . 
The Corona Portable PC is $2,545, the desktop 

version is fa595. Both about a thousand 
Jess than the eqUivltent mM PC. 

For more lrlformation, contact-corona Data 
Systems, 31324 Via Colirias, Westlake Village, 
CA 91361. (213) 991-1144. Call (800) 621-6746 
toll-free. 

Or better yet, just grab your hat and head to 
the nearest Corona PC dealer for a very convincing 
demonstration. 

OCDron.. Diita S'f.'tel1l$ 198.3 1: 1M So!lwotcl Systcm5. 2, TM CDmprcbmsM: 
Sollwnro Suppot1. 3: lM Umte:xl Mlll\llg:emm t Syslmls. 4 , 1M M hlor>'lole. 
5: 1M Software Pn>ductJ fntcmatlDlllll. e, TM lnformalbn Un!im~"<l Softwar~ 
7, 1M Mlaopro. e, 1M Sotdm Corp. 9, TM IMovetlvc SollwaN:. 10, 1M VlSko1J>. 
11 , TM Pm•d Software Inc. 
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System Review 

The Morrow Micro Decision 
A look at Morrow's first effort at a single-board, stand-alone 

personal computer 
by Tom Wadlow 

A new contender has entered the field of midrange 
computers: the Micro Decision, created by Morrow 
Designs (see photo 1). Midrange computers bridge the 
gap between low-cost home computers, such as Sinclair, 
Radio Shack, and Atari machines, and the more expen­
sive systems such as IBM's Personal Computer and the 
various 5-100 and professional systems. The hallmarks 
of this breed are a large software library (included in the 
price of the machine) and a price that is always under 
$2000. 

The midrange category was opened by the Osborne 
1 and its close rival, the Kaypro ll. The Micro Decision is 
similar to both these systems and shou1d be a ditect com 
petitor with them. 

Morrow Designs and its founder, George Morrow, 
have been in the microcomputer industry for almost as 
long as the industry has existed. Morrow is known 
primarily for his work in the area of high-quality 5-100 
components and systems. The Micro Decision is hls first 
effort in the single-board, stand-alone personal computer 
market. It is based, in part, on the Decision 11 an 
S-100-based system that is currently Morrow's mainstay. 

System Overview 
The Morrow Micro Decision is composed of a pro­

cessor unit, including disk drives and input/output 
ports, and a terminal. The portable system is built 
around a single circuit board containing a Zilog ZBOA 
microprocessor running at 4 MHz, 641< bytes of memory 
{no other size is available}, a floppy~disk-drive controller, 
and two RS-232C serial ports. 

The cabinet, which is similar in design to that of IBM's 

Personal Computer, js fairly small and will fit easily on 
a desk or tabletop. The top of the cabinet is a convenient 
place for the video display. The keyboard is not attached 
to the display, allowing the screen to be placed at eye 
level without making the computer uncomfortable to 
type at. The computer's Reset button is inconspicuous­
ly located at the lower right front comer of the processor 
unit, under the lip of the cabinet frame, making it im­
possible to reset the system by bumping the chassis with 
the keyboard. The power switch is on the back of the 
cabinet. 

The terminal provided with the Micro Decision is a 
Lear Siegler ADM 20), a two-piece unit with the keyboard 
connected to the back of the display by a coiled 4-foot 
cable. Brightness and power controls are located on the 
front of the display. The keyboard has a numeric keypad 
and cursor control keys in addition to the alphanumeric 
keypad. 

The basic Micro Decision comes equipped with a 
single St/t · inch disk drive that holds app~tely 200K 
bytes of information and softwaJ:e that allows you to 
read and write disks in Osborne, Xerox, and IBM 
formats. 

Micro Decision Hardware 
One of the two serial ports is dedicated for communi­

cations with the terminal, and the other can be used as 
a printeT port or for connection to a modem. There is 
also a connector to allow additional disk drives. lack of 
a third port is- somewhat annoying, as most people prefer 
not to disconnect cables to swi.tch between their modem 
and printer. Fortunately, the terminal is equipped with 



an auxiliary serial port, and cable swapping can be 
avoided by connecting the modem to the second serial 
port and the printer to the terminal's auxiliary port. Mor­
row should consider, however, addition of a parallel 
printer port to leave the second serial line free for the 
modem. This would allow greater printing speed and 
a wider choice of printers. 

Disk Storage 
Unlike the Osborne and Kaypro, which each come 

equipped with two 5114-inch disk drives, the Micro Deci­
sion basic system has only one. The basic drive is single­
sided single-density and stores about 200K bytes. Also 
available are double-sided double-density drives. Pro­
grams distributed with the system allow the user to set 
drive characteristics so that the Micro Decision can be 
used to read and write formats other than its own. Cur­
rently, programs are available for IBM Personal Computer 
{CPIM-86, not PC-DOS), Osborne, and Xerox disks. 

I reviewed a Micro Decision 3. The differences between 
systems 1, 2, and 3 are in the type of disk drives that 
are installed. An MD-1 is a system with a single two­
thirds-height 5111-inch drive, an MD-2 has a pair of two­
thirds-height drives, and an MD-3 has between two and 

four half-height drives. The MD-1 and MD-2 drives are 
single-sided, with 200K bytes of storage per drive. The 
half-height drives for the MD-3 are double-sided with 
3841< bytes per drive. The drives for all systems are 
manufactured by Tandon. 

Tandon half-height drives are very quiet. I would not 
hesitate to recommend them for use in a small office, 
where even the hum of a fan can be annoying. On the 
same note, the Micro Decision has no cooHng fans, so 
other than the faint, intermittent noise of the disks, the 
unit is absolutely quiet. All Micro Decision drives spin 
for a few moments after they have been used and then 
shut down to preserve the media and the equipment 
{Tandon drives are also fast). Other pleasing features of 
the system include the Morrow virtual-drive capability 
and the rewritten software for the disk controller. 

The Micro Decision can have up to four physical drives 
and any number of virtual drives. For example, if you 
reference a third drive in a two-drive system (perhaps 
by performing a "STAT C:"), the BDOS (basic disk oper· 
ating system) will redefine drive A: as drive C: and ask 
you to change floppy disks. A reference to drive A: will 
undo the change, again causing a request for you to swap 
disks. 

Photo 1: The Morrow Micro Decision. The system consists of a single-board comp1~ler based on Zilog 's 280 processor, some number of 5 'A-inc/1 
floppy-disk drives, and a Lear Siegler ADM 20 terminal. At press time, Morruw planned to offer a Freedom tenninal with the system instead 
of the Lear Siegler terminal. 
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Photo 2: This photo shows tlie rather odd armngemenl used to close 
the disk drives. 

Rewritten software for the disk controller offers the 
user a choice of responses when faced with CP/M's 
BOOS error messages. lnstead of "'BOOS ERROR on 
B:R/O," the user is now given the option of retrying, 
aborting the operation, or ignoring the error. 

One feature of the system that I djd not care for, 
however, was the knob used to secure the media in the 
drive (see photo 2) . Instead of the usual "garage-door" 
type latch, these knobs must be turned 90 degrees to 
close the drive. This is an unnatural motion for most peo­
ple. But it is a minor inconvenience when considering 
there are four disk drives in a small enclosure. 

The Terminal 
My misgivings about this system concern the terminal . 

I found the keyboard layout poor. For example, the Con­
trol key is next to the Space bar, putting it underneath 
the palm of the left hand; the cursor control keys are in 
the top row, above the number keys, when there is a 
numeric keypad that could have doubled as arrow keys 
(as on many popular terminals); there is a huge Cap­
lock key, but a tiny Delete key; and the terminal has an 
extremely loud and annoying bell tone, with no volume 
control. 

The display, however, is crisp and clear. The terminal 
has two levels of brightness (an advantage in the menu­
driven CP/M provided by Morrow). 

Very little information about the terminal comes with 
the computer. Jn addition, the terminal is delivered un­
configured. A new Micro Decision user must set the ter­
minal characteristics using a single sheet of instructions 
and two cursor keys while looking at a baffling row of 
ls and Os that appear at the bottom of the screen. For­
tunately, the terminal has a nonvolatile memory, so this 
setup need only be performed once. 

Software 
Like the Osborne and the Kaypro, the Micro Decision 

comes equipped with a basic set of programs, making 
the computer useful immediately. It also is equipped 
with a CP/M-compatible screen-oriented text editor, a 
spreadsheet program, and a database manager. 
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Morrow PIIDT and CP/M: When the Micro Decision's 
operating system is first loaded, th~ computer displays 
a menu of available CP/M commands (see photo 3) . Thi 
menu is written in PIWT (Programmed Inquiry, Learn­
ing or Teaching language), originally designed for 
writing computer-aided instruction lessons. The menu 
system provides a clean, simple way to use most of the 
capabilities of CP/M. Each possibility is described clear­
ly and concisely, with the CP/M command that will be 
invoked listed with the explanation. Two or three key­
strokes will implement almost any command. As each 
command is executed, the user can watch PILOT invoke 
the commands from the conventional CP/M prompt. For 
a novice user, this automated walk-through makes up 
for the slowness of the menu system because he or she 
can see the command happening each time. After watch­
ing menu comtnands, the user should gain the con­
fidence and familiarity with CP/M to try the system in 
the usual interactive manner. 

From the menus it is also possible to call each of the 
packages provided, such as Wordstar and Logicalc. An 
ambitious user could learn PILOT well enough to add 
entries to the menu, or perhaps entire new pages con­
taining customized menus. 

Logic.ale is an interactive spreadsheet program, follow­
ing the tradition of Visicalc. A spreadsheet caJcuJator 
consists of an array of cells; each may contain a number, 
a label, or an equation based on the value of other cells. 

At a Glance 

Name 
Morrow Micro Dec;sion 

Use 
Personal and general-purpose computing 

Manufacturer 
Morrow 
bOO McCormick St. 
San Leandro. CA 94577 
1800J 521-3493 

Size 
16.7 by 5.3 by 11 .3 inches 

Standard Features 
Hardware: 4-MHz ZOOA processor. 64K bytes of RAM 
Sofrware: CP/M 2.2 disk operating system, \M:lrdsrar. Correct-It. 
L~icalc, Microsoft BASiC, North Star-compatible BaZic. Personal 
Pearl Database 

Options 
May be ordered wlrh a Lear Siegler A DM 20 video terminal 
and one or cwo slngle·sJded d;sk drives. 6r !WO double-sided 
half·height drives 

Price 
With one drive: 51195: wirh tw0 drives: SJS4S; with two half· 
heigh [ drives: 51695; s 595 for the video terminal 

Mass Storage 
Up ro rour 5 y, -inch ftoppy-drsk drives 
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- the computer for the serious of mind. 

Uke television and stereo, computers 
can be used by many different people, 
in offices and business, in schools and 
at home ... the interest in programs is 
the difference. 

~ 

Excessive 
consumption 

of mass quantl· 
ties Is EASY with 

Z80A and 6SOZ 
processors and up 
to FOUR 400KB 
DISK DRIVES. 

Here are a few of the ways (or software 
programs) in which you can put Magic 
in your life. 

EMtensive selec­
tion of software 

abound every­
where at 

\\ economy 
levels. 

Professional Appointment Book· 
Income Tax Preparation •Accounts 

Planning and Scheduling• Church and 
Association Management • Mortgage 
and Interest Details • 

LOVE isa 
ready-to-use 
computer system. 

Games for Execu­
tives • Menu and Rec­
lpe Files •Retail and Store 
Management •Mail List Operations• 
Activity and Hobby Organizing• Learn· 
lng FORTRAN ·Order and Sales Entry 
• Christmas Presents List • College 

ATTEHTIOH HUMAHSI 
Our mi.ssion here on earth Is rapid 
conversion of eiccesslve data Into 
functional modes of lnfo.rmatlon .•• 

this may be accomplished 
with ltty Bitty Machine 

•.. but more produc· 
tlvelv with 

MAGIC. 

Receivable ·..-~1r--.L 
64K RAM, dual Accounts 
processor sys- Payable 
tern, video, com· and Aging • ~ 
munlcatlons and School ~--~'-
printer Interfaces. Adminislration 

• Property and 
Asset Manage- Thesis and Reports • Data Com-

ment • Engi· munications •Business Market-
~~~,.)\.. nearing Cir- ing • File and Retrieval Systems• 

cuitry • Dental Office Management• 

MAGIC speaks many languages 
Including CBASIC which comes 
with system, plus a dictionary, 
a word processor, an electronic 
spreadsheet and a filing sys­
tem - FREE. 

BASIC 
Programming 
and Leaming • 
Electronic 
Spreadsheet • 
Administrative 
Reports• 
Address File, 
Control and Up­
Dating • Dictio­
nary and Spelling •Your Own Private 
Secretary• Desrgning Forms • Informa­
tion for Insurance and Hospital ization • 
Leaming Computers •Managing Home 
Purchases and Inventory •Structural 
Engineering• Medical Office Scheduling 

Sports and Llbrarying and Cataloging· 
~ Activity Sta- Indexing for Small Business· ~ 

tistics • Medical and Legal Accounting • Household Inventory• lnvest-
Wordprocessing and Letters· Travel ment Analysis and Tracking • 
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WRITE TO: Magic Computer Company, Inc. •Two Execuli'\le Drive• Fort Lee, NJ 07024 
(201) 944-6700. CALL: (800) 221-1665 . Telex: 144594 
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(3a) 

(3b) 

(3c) 

Photo 3: Mmu-driven CPIM. Photo 311 shqws the main menu and 
the CPIM commands that may be accessed through it. Pl10t.os 3b and 
3c s/Jm,v the subh1enus for displaying the dil'ectary of a riisk and copy­
ing a file. 
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By changing the value of key cells, it is possib1e to play 
the game of "wh at-if?" Spreadsheets are popular with 
people who work with a large volume of interrelated 
numeric calculations. 

Logicak can handle a universe of 255 rows by 127 col­
umns of cells. Of those 32,385 cells, only JO rows by up 
to 15 columns are visible at any one time, using the stan­
dard display mode. An extended-screen mode is pro­
vided that permits a display of 15 rows (see photo 4). 

Correct-It is an f nteractive spelling 
corrector. Given the name of a text 

file, it will pass through the file 
and display words it does not 

recognize. You can leave the word 
as Is or correct it in the text. 

Correct-It Is well written, but slow. 

l.ogicalc is not as easy to use as Visicalc, creating some 
problems for novice users, b ut it does the job. 1ts major 
failing in the Micro Decision environment is that it is not 
integrated well with this computer. Logicalc does not re­
quire the use of terminal cursor keys, but rather a group 
of control characters on the left side of the keyboard. 
With the inconvenient placement of the Control key, my 
left hand was cramped during extended Logicak use. 
Also, I found the Logicak installation process confusing. 

Another problem with LogicaJc is its lack of com­
patibility with other packages. Although it can save and 
load spreadsheets, the format of those files is not in the 
DIF (Data Interchange Format) standard, making it im­
possible to use Logicalc .in conjunction with other 
popular software on the market. It is, however, compati­
ble with packages written by Software Products Inter­
national, the authors of l.ogicak. 

Wordstar and Con ect-It: Wordstar is one of the most 
popular personal computer text editors on the market 
today. It is a screen-oriented editor that is used as both 
a word-processing system and in the creation of soft­
ware. 

Correct-It is an interactive spelling corrector written 
by Aspen Software. Given the name of a text file, 
Correct-It will pass through the file and display words 
it does not recognize. The user has the option of leav­
ing the word as is or correcting it in the text. Correct-It 
can add to its dictionary, so that it can '1eam" new words 
as they occur in the text. lt has a basic dictionary of 36,000 
words and knows about the dot (text formatting) com­
mands used by Wordstar. 

Correct-It is well written, but slow. It took approx­
imately a minute to load and sort a text file that consisted 
of a single sentence of 14 words, three of which were 
misspelled. For full-sized documents, it would be usable, 
but frustrating. 

MBASIC and BaZic: The Micro Decision is available 
with two versions of BASIC. Microsoft BASIC is a stan-



If you've ever lost data due to a 
faulty disk, you know how impor­
tant reliability can be. 

That's why Accutrack disks are 
critically certified at 2-3 times the 
error threshold of your system. 
Why they're precision fabricated for 
hjgher signal quality, longer life and 
less head wear. And why we take 
such extra steps as testing single­
densi ty mini disks at double-density 
levels. So you don't have to worry 
about the reliability of your media. 

Accutrack disks. OEMs have 
specified them for years. You can 
trust them for your data. Call toll­
free 1800 225-8715) for your nearest 
dealer. 

l~l~l~S£™S~ 
82 Calvary Street, waltham, Mass. 02254 
Tel. (617) 800-0012; Telex 94·0179 
Outside Mass. call toll free (ID'.l) 22~715 
Offices & representatives worldwide 

Circle 146 on Inquiry card. 

Dealers: Give your customers a 
choice-Accutrack's OEM perform­
ance as well as your heavily adver· 
tised brand. We have the industry's 
onJy complete line of disks, cas­
settes and mag cards, including 
virtually all special formats. 
If you want a quality line, small 
minimums, the ability to mix 
and match, private labeling, 
fast delivery and great price, call 
today. Find out how responsive a 
media supplier can be. 



Photo 4: Tile Logicalc spreadsheet program, 

dard in the personal computer industry, running on both 
8080 and ZBO microcomputer systems. BaZic is a North 
Star-compatible BASIC interpreter (written by Micro 
Mike's Inc .. of Amarillo, Texas) that uses the full Z80 in­
struction set . It is faster than MBASlC but more idiosyn­
cratic. Many, but not all, MBASIC programs will run 
under BaZk. 

Personal Pearl wil1 be the database manager 
distributed as standard software with the Micro Deci­
sion. At the time of this review, Personal Pearl was un­
available for examination . 

The Bottom Line 
As previously stated, the price of midrange computers 

is approximately $2000, and the price of various versions 
of the Micro Decision is roughly the same. However, the 
Micro Decision price can be reduced. It can be purchased 
without a terminal ($595)1 bringing the price of the basic 
unit (MD-1) to $1195. The MD-2 costs $1545, and the 
MD-3 costs $1695. Full systems cost $1790, $2140, and 
$2290, respectively. 

Comments and Conclusions 
The Micro Decision would make a good second com­

puter for people who are familiar with CP/M systems 
or for those who have had experience with computers. 
From a hardware-design standpoint, the system Ui well 
constructed and reliable. Morrow's software is not suit­
able for novice users; the documentation for I..ogicak and 
Correct-It consists of references containing little in the 
way of tutorials (tutorials and examples are vital for in­
experienced users) . 

The major failing of the system is its terminal; however, 
it is possible to purchase a Micro Decision without one. 
The software can be configured to work with most 
popular terminals on the market today.• 

Tom \'\l:ldlow is an engir1eer and frubmce. writ.er living iJJ lire San Fmucisai 
Bay area. He cn11 be reac./ud al Apt. 226, 5157 Nonna \.'my. Uve.rmore, CA 
94550. 

Low-cost Interface DiskSystems" 
for IBM PC-2.0 DOS 

Ul.M Is ~ reg!Mved !ri>demaTk of 18.'\ Ccrporalion 
O kS)'Sl<m5 lo: • copyrlghl QI fnterfnco Inc 
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• 10, 15, 25 megabyte models available now! 
• DiskSystem includes Winchester disk drive, cabinet. 

power supply, cable, controller, 1/0 adapter and 
device driver• Fully compatible with 2.0 DOS 

(unmodified)• Exclusive double shock isolation 
system • Standard warranty includes 90 days 

parts and labor 
I 0 megabytes formatted storage $ t 695 
15 megabytes formatted storage $2295 
25 megabytes formatted storage $2995 

• 5 114'' Winchester Backup or Additional Storage 
For LBM PC XT or lBM PC DiskSystem 

• Slave compatible with 2.0 DOS 
10 megabyte formatted storage $ J 425 
15 megabyte formatted storage $ J 645 
25 megabyte formatted storage $2295 

12 INTERFACE INC 

Dealer Inquiries invited 

7630 Alabama Avenue 
Cano9a Part<, CA 91304 
(213)341-7914 Telex: 662949 

PrkM O<c lllggHi~ «UI' ~nd wbj«i tb change wllholil OOIJcc 
1983 fllltt f~c" Inc 

Circle 550 for dealers Inquiries. Circle 551 for end-user Inquiries. 



MULTIUSER SYSTEMS MADE POWERFUL ... 

There's more. 

MultiMicro Computer raises 
expectations for multiuser S)Slems. 

In fact, our n w system i so good 
we call i L the MicroMainframe~ 

And we can prcr."e it. 
F.ach user gets their own processor. 

F.ach processor has 64 K of RAM. The 
llcroMainframe has over I megabyte 

of system memory and up to 460 
megabytes ofhanl disk memory. 

That's right, 450 megabytes. 

An a· double sided, double density floppy drive, RS-232, 
RS-42& or Cenlronics '" parallel inte rfares, 20 l oL ch3ssis, 
real time clock, true record locking and quiet operation are 
standard. Streaming tape backup and 6 MHz. operation 
are available. 

ll's also sim pie. 
Up to 16 users can be accommodated easily. The power 

supply and cooling system have been designed for straight­
forward, p\ug·in expan Ion. 

... AND PAST .. . 
Best of all, TurboDOS'" talces full advantage of the 

MicroMainframe's direct memory 
access, m mory management, and slave 
level memory architecture. That 
makes our s)'Stem fast.. 
Very fast. 

It can also run any CP/M'" 
program. 

The best MicroMainCrame 
around? 

The only MicroMainCrame around. 
• .. AND INEXPENSIVE. 
Our Base, 4 user system with 320 K of system memo!')\ 

16 megabytes of hard disk storage and a 1.2 megabyte floppy 
disk drive retails for only $9950.00. 

That\! a fully expalldable, 20 slot system. Additional users 
can be added for under $750.00. 

CAJ.J.. 
Call today. ~d like to help you soh"e your multiuser 

problems. 
Dealer inquhie$ invited. 
MultlMicro C'Almputer, 
9691 Netherway, Huntington 
Beach, CA 92646, 714/963-8954 

CP/ M,. Digital Rese:m:h . • 'lllrboDOS'" Software 2000 lne. • Cenlronlcs'" C£ntronlcs, Inc. 

Circle 319 on Inquiry card. 
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The anchor oftli•~tiilttlin · 
Juggler word lll'Oeee-. 
you uslly perform 
tasks. For example, u can delete characters, 
words, even paragraphs with Ju a alngle key­
stroke. You can In ntly copy, move or delete 
entire blocks of text. Then di play or print 
your document by limply pressing • key. 

And there's virtually nothing to memorize. 
Because editing and formatting commands 
are always right there on the keyboard. Word 
Juggler for the Apple Ill comes with special 
templates which identify principal word 
processing functions. On our version for the 
lie, the editing commands are labeled on 
easy-to-install, replacement keycaps. 

Plus, Word Juggler lets you generate 
form letters from existing mailing 
lists, because the program has 
a built~in interface with both 
PFS: File and Apple's 
Quick File. 



PROO 
WI H 

SEND IT 
WITH TERMINUS~ 

And with Quark's new Terminus communica­
tions program, you can use Word Juggler for 
electronic mail applications. A single keystroke 
invokes the program from within the word 
processor, allowing you to communicate with 
most any RS232 device. You can predefine the 
protocols you need to communicate with as 
many as 14 different systems, at transmission 
rates up to 9600 baud. 

L . 

TEST IT 
TODAY. 

Your dealer wants to give you a compl.llifl!ll,."'",.·'•· 
onstration of all the features and ca1oaJ~r• 
The Word Juggler yltitm from Ou 
whlle you're there, ~heck Into Quark1 full llne 
of Office Automation Tools for the Apple DI 

Terminus for the Apple Ill, $89 
Terminus lie, $89 
All prices suggested U.S. retail 

Office Automation Tools 

Clrcle 388 on inquiry card. 

Quark, Word Juggler, Lexicheck and Terminus are trademarks of 
Quark, Incorporated. 

Apple and Quick Fife ere registered trademarks of Apple Comput 
PFS is a registered trademark of Software Publishing Corporation. 



Hardware Review 

The Microneye 
This low-cost image-sensing camera interfaces easily with 

a variety of popular microcomputers 
by Dr. Chris Wieland 

If you stop and think for a minute about science-fiction 
movies in which a computer goes wild and turns on its 
owner, the computer always possesses one attribute­
vision. Invariably, as jts hapless victim tries one thing 
after another to escape, the mad computer watches, 
blocking each attempt at just the last minute, the better 
to torment its victim. One can only assume that com­
puters have a twisted sense of humor; surely, many com­
puter users can attest to that fact. 

Fortunately, such computers have thus far been kept 
in check because the cost of adding vision has been out 
of reach for nearly all computer users. So far, few stories 

have appeared in the newspapers about home com­
puters turning on their ownets. This situation may 
change dramatically, however, thanks to the introduc­
tion of a product called the Microne:ye. 

The Microneye is a }ow-cost (as little as $295) imaging 
system designed to interface easily with a variety of 
popular microcomputers. Made by Micron Technology 
of Boise, Idaho, this olid-state camera is capable of re­
cording high-resolution images at rates of up to 15 frames 
per second (or a frame every 67 milliseconds) . In other 
words, this imaging device can function as a movie 
camera, catching the activity of any moving object. Con-

figure 1: nuo exm11ples of images prod11ced by the Mictoneye solid-stale camem. On the left is a view of one of those mu1C11Jing s11bscriber 
cards that fnll out of magazines. On tl1e right is a picture of a photograph of lhe author. The card was p/10togmplrnd at n distance of about 
3 feet, the a11thor's pholo from aboqt 5 feet . Both images were displayed on an Apple high-resolution screen and printed ori 1t11 Axiom pririler 
using o screen-dump routine. The broad black band al the bottom of eac/1 image is a result of the fnct that the 256- by 128-pixel area of tire 
Microneye does not completely fill the 256- by 192-pixel area of lhe Apple's high-resoluHon screen. 
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ENLARGEMENT OF DETAIL 

Figure 2: Dimem;ions of tlte phofose11sitive flrray of t/te TS32 Optic 
RAM chip. E1tlarge:m1mt shaws center-to-cen-ter spacing dlslarices of 
i11divid1111l light-se11sing elements (pixels). each pixel is 8 by 9 micro­
meters. Array and delail dimensions are drawn to scnle. 

sequently, the Microneye can be used for motion detec­
tion or image analysis; the camera can replace similar, 
but more expensive, solid-state systems such as those 
based on CCDs (charge-coupled devices) or photodiode 
arrays. 

Inside the Camera 
The basis of the Microneye camera, and a major reason 

for Its low cost, is an integrated circuit called the 1532 
Optic RAM, manufactured by Micron Technology. The 
RAM in the name of this image-sensing chip is well 
chosen because the chip is precisely that, a dynamic 641<­
by 1-bit RAM {random-access readfwrite memory) dr-
uit modified for image-sensing capabilities. Thjs chip 

keeps the cost of the Microneye quite reasonable because 
the process of manufacturing dynautlc RAM cltlps is 
already well established; thus, Micron avoided the cost 
of developing a totally new silicon technology. 

Forming an Image 
If you are familiar with the peration of dynamic 

memory, you know that dynamic RAMs must be re­
freshed (recharged) every so often or they lose their data. 
Each storage location, or bit, in the memory acts like a 
tiny capacitor or battery that slowly loses its charge if 
it is not periodically refreshed to its original voltage level . 

When light falls on the surface of a dynamic RAM 
silicon chip, it accelerates the rate at which charge is lost 
from the memory locations in the chip. Thi photo en­
sitive property is the basis of the image-sensing capabili­
ty ol the 1532 Optic RAM . The Microneye produces a 
picture for the host computer when an image is optical­
ly focused on the surface of the Optic RAM . Light from 

At a Glance 

Name 
M;croneye Bullet. Microneye camera , anc:J RS-Z32 c.:1mera package 

Manufacturer 
Micron Technology inc. 
2805 E,m CoJumbfa Rd. 
Boise, ID 83 70b 
1208) 383-4000 

Price 
Mrcroneye Butret cami:ra. 5295: Mlcroneye camera. S4-85: RS·232 
Microneye camera package. 5540 

Hardware Required 
Apple II PJus, IBM PC. or Commodore 64 with one dtsk drive: 
RadJo snack Color Computer or Commodore 64 wlrn cassette In· I 

!efface; or any computer with RS-232C tnterface for RS·232 un;r 

Documentation 
l9·page operator's manuaJ; program listings on copyable df~k 

Audience 
Anyone who neeos low·cost. tiigh"'fesolUCron rmag~ng 

an image reaches the surface through a rectangular 
quartz window in the top of the IC. The window covers 
the small square of silicon comprising the chip and 
makes it look physically much like an EPROM (erasable 
programmable read-only memory) chip. To create the 
image, the data in every memory location is initially set 
to a value of logic 1. Then, after a specific delay, the data 
from the memory is read back. Under normal circum­
stances the data does not change; it is sHll all ls. How­
ever, because light focuses on certain areas of the chip, 
indeed on specific memory storage "cells," the discharge 
rate of these memory locations accelerates. As a result, 
the contents of these particulat memory location change 
from ls into Os. 

Now1 if you take each memory location and display 
it on your computer's graphics display in the same con­
figuration found on the surface of the Optic RAM (using 
a white dot to represent a 1 and a black dot to represent 
a 0)1 you'll have a picture of the image focused on the 
chjp (figure 1). 

The resolution oi the 1532 Optic RAM chip is 128 by 
256 pixels (picture elements). However, the Optic RAM 
actually contains two 128 by 256 photosensitive arrays 
separated by a narrow nonphotosensitive strip (see 
figure 2), making a total array size of 256 by 256 elements. 
Through software manipulation, yo\l. can partition the 
array into smaller units to provide, for example, zoom 
effects or to meet user requirements dictated by limited 
memory space. Thus, depending on your needs, you can 
form the picture into a square of 100 by 100 pixels or a 
long rectangle of 256 by 8 pixels. 

You can choose from three models-the Microneye 
Bullet, the Microneye camera, and the RS-232 Microneye 
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Photo 1: Microneye, Bullet versio11 . 

camera-to meet your computer, budget, and image­
sensing requirements. The Microneye Bullet (photo 1) 
is designed for use with the Apple II Plus, the IBM Per­
sonal Computer, the Radio Shack Color Computer, and 
the Commodore 64. The name Bullet refers to the shape 
of t.he cylindrical case in which the image-sensing ele­
ment is housed. This unit is quite small-less than 31/2 
inches Jong and 11h inches in diameter-and is com­
posed of only a C-mount lens and the 1532 Optic RAM 
chip in a. cylindrical housing. A double-sided PC board 
that plugs into a specific user slot on each computer con­
tains the electronics that interface the chip to the com­
puter. Because the controls of the 1532 Optic RAM are 
located within the computer and because many signals 
must travel between the interface board and the Bullet 
unit, a user is limited to 4 feet of cable connecting the 
computer to the Bullet. 

I am currently using this version with my Apple II Plus 
computer and find the short cable to be only slightly 
restrictive. A nice feature of this unit is its small size; 
it can be mounted where other image-recording devices 
would never fit . 

A second version, the Microneye camera, has all the 
interfacing electronics, along with the Optic RAM and 
the lens, located in the camera case (photo 2). With th.is 
version, a s ix-conductor modular telephone cable con­
nects the camera to a small 3- by 3-inch card located in 
the computer, allowing remote sensing at distances of 
up to 25 feet (although only a 6-foot cable is supplied 
with the unit) . This second version is available for the 
same four compute.rs listed for the Bullet. 

The third version, the RS-232 Mkroneye camera, is ful­
ly sell-contained and enables data and camera com­
mands to be sent over a standard RS-232C interface, 
making it usable with nearly any computer. Externally, 
the RS-232 version looks identical to the Microneye 
camera. 

Included with each camera is an easy-to-use software­
driver package. This package comes on a 5%-inch disk 
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MicronEye 

Photo 2: Microncye, camem version. 

for the Apple II Plus, IBM PC, and Commodore 64 or 
on cassette tape for the Radio Shack Color Computer 
and Commodore 64. Pascal and 6502 assembly-language 
listings are available for the RS-232 version. A small 
tripod is also included for camera mounting. All versions 
derive power from the host computer and use onJy 50 
milliamperes of current from the +5-volt supply, owing 
to the extensive use of CMOS (complementary metal­
oxide semiconductor) circuitry. 

The User lnterf ace 
The software driver is quite easy to use; jt .is dear that 

Micron Technology worked hard to develop a software 
package that Jets you quickly start up the camera with 
a minimum of difficulty and allows you to retain com­
plete flexibility in changing the camera's operating mode. 
The main program begins by presenting a menu of op­
erating conditions you select through single keystrokes. 
You can control the light sensitivity of the camera by 
selecting options from the menu; exposure times may 
be set at ranges horn 0.001 seconds for bright images to 
60 seconds for dimly lit scenes or time-exposure effects. 
In addition, the exposure rate can be set to a mode in 
which the time is automatically changed to match a user· 
selected light level. Pictures may be saved or loaded from 
the storage medium or dumped to a printer with 
graphics capabilities. When you use a graphics printer 
for display, you can generate images using gray levels 
(figure 3). This image generation is accomplished by 
averaging multiple samples of the same image (taken at 
varying exposures) to estimate the relative intensity of 
each pixel. 

The software can be listed and copied and is fully 
documented with comments that even encourage a user 
to make modifications. 

Possible Applications 
1f the preceding description has not yet made you rush 

to order the Microneye, perhaps a few ideas about ap-



TE K 22131221512235 
DUAL TRACE OSCILLOSCOPE.:i 

THE Ar SWEA 
BY ANY MEASURE 

Now 60 MHz or100 MHzTek quality 
is just a free phone call away! 

Tek has expanded Its 
best-selling 2200 scope line. 
up to 100 MHz. And brought 
It all as close as your 
phone. Tek's revolutionary, 
reduced-component architec­
ture brings unprecedented 
quality, rel iability and afford­
ability to the 60 MHz 2213 
and 2215, and now, the 
100 MHz 2235. 

All three of these lightweight 
(13.5 lb.) scopes featu re 2 mV/ 
div vertical sensitivity and 
5 ns/div sweep speeds, plus a 
complete trigger system for 
stable triggering on digital, 
analog or video waveforms. 

Scopes with a compre­
hensive 3-year warranty• ... 
probes ... and expert advice. 
One free call gets It all! You 
can order, or obtain li terature, 
through the Tek National 

Copy<igl'l1 ©1983, Tektronix, Inc. All righls reseNeCI . tTIA-407 

2213 
Bandwiclth 60MHz 
No. of Channels 2 
Alternate Sweep 

Vert/Trig 8/W Limit 

Single Sweep 

Accuracy: l,l;irt/Horz 3% 
DeJayJllter 1:5,000 

Trlgger'g Sensitivity 0.4 div at 2 MHz 
Input R-C 1M0 - 30pl 

va~abte Holdolf 4:1 

Price $1200t 

Marketing Center. Technical 
personnel, expert in scope 
applications, will answer your 
questions and expedite deliv­
ery. Direct orders include 
operating and service man­
uals, two 10X probes, 15-day 
return pol icy, and worldwide 
service back-up. 

2215 223$ 

60MHz 100MHz 

2 2 + Trigger View 
Yes Yes 

Yes- 20MHz 

Yes 
3% 2'% 
1:10,000 1:20,000 

0.4 div at 2 MHz 0.3 div at 10 MHz 

1Mfi - 30pf 1Mfi - 20pf 
4:1 10:1 

$1450t $1950 t 

Call toll-free: 
1-BOG-426-2200, 
Extension 84. 
In Oregon, cal l collect 
(503) 627-9000, Ext. 84. 
tPrice F:O .B. Beavenon, OR. 
' 3'year warranty inclucles CAT and applles to :!()00 
lamiy osclllOSQOPIJ5 poschase<:f all& 111183. 
5eopas are UL Usled, CSA and llOE appro..00. 



plications will change your mind. My own application 
for the Microneye involves automation of scientific 
animal-behavior experiments. Many studies of animal 
behavior require that the position, orientation, or 
mechanical motion of animals be recorded. Often, such 
material must be recorded for long periods of time at 
evenly spaced intervals; at other times, the activity to 
be recorded may last only 5 seconds and need to be 
analyzed 10 times per second. Such studies can be car­
ried out with videotape or film systems; however, the 
extraction of data from the.se media is tedious, to say the 
least, and the cost of either system is prohibitive. 

Because of the limitations of video and film, the in­
troduction of the Microneye is welcome. Now, for a very 
low cost, the experiments mentioned above can be car­
ried out automatically by a camera and computer; data 
collection as well as analysis can be automated (figure 4). 

Some other applications for this solid-state camera 
include robotics, motion detection, security systems, im­
age analysis and pattern recognition, graphic arts work, 
remote sensing stations, position and size monitoring 
for production, and inexpensive reading machines for 
the blind. 

The Microneye camera is an extremely versatile image­
sensing device that can be used in many personal, scien­
tific, or industrial applications. The unit's cost, relative­
ly low compared to standard video systems or more ex­
otic schemes of image recording, makes it partkularly 
attractive. • 

Editor's Note: For inf0nt111tion 011 1111111 you am build a digital cnmem siinilnr 
to the Mitro11eye. see page fi7. 
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Figure 3: A11 example of an image incorpomting gray levels, genemted 
with a graphics printer. 

Dr. Chris Wieland {Campus Box B-334, U11ivtrsity of Colorado, Boulder, 
CO 80309) holds 11 PhD in biology. A research associate 11/ the Universily 
of Colomdo, lie is st11dylt1g llte neiirophysiology of nnlma/ beltnvior. 
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Figure 4: An aample of image nm1/ysis based 011 a digital image genemled by the Microm!Jte. Sl1qiu11 are sequential frnrnes, "filmed" from 
beneath a glass aqunrirmt, of a goldfish executing a tum. Using binary image in[omratio11 supplied Uy tlie Microneye camera and i111nge­
analysis programs (designed fly the author and no/ .s11pplied witli the camera), it is possible to delem1ine meclumical properties (s11cl1 as 
angular velocity and displacement speed) of the fish's tum. 1ime between each frame is 370 milliseconds. A shows the fisfl si/ilouette (the 
original camera image); B, !he computer-genemted 0111/ine; and C, l/1e computer-generated midline. 
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VoiceDrive ••• 

0 SuperSott, lr>e., 1983 

USING A COMPUTER HAS NEVER BEEN THIS EASY. 



The Future of Microcomputing 

First there were punch cards 
and paper tape, 
then the terminal, 
light pen, 
and mouse. 
Now there is y~~ -
providing voice 'control of 
computers - the next step in 
making computers easier 
to use. And at Supet5c§Jft. , 
the future has arrived. 

Imagine the freedom of using an electronic 
spreadsheet without having to touch the key­
board. You just say " insert column" or "show 
me profits" ... What could be simpler? Voice 
control is easier to learn, easier to remember, 
and easier to use than the keyboard. This means 
a faster learning curve and greater productivity. 

Vocal engineering for specific applications. 
VoiceDrive is software which interfaces to 

voice recognition hardware. It has taken the 
critical step of tailoring voice recognition to 
specific application programs. ScratchPad -
SuperSoft's state-of-the-art electronic 
spreadsheet - is the first program to utilize the 
VoiceDrive interface. Word processing, 
graphics, and others are soon to come. All 
VoiceDrive programs give you complete use of 
voice entry while still allowing traditional 
keyboard control. 

Circle 449 011 Inquiry card . 

IBM PC i• a tr.idemark Q( lnternaijonal Business l''\achine:;. 
Tecmar is a uademark of T ecma~ Inc .. Cleveland. Ohio. 

ScratchPad with VoiceDrive. 
The spreadsheet you can talk to. 

ScratchPad with VoiceDrive is the electronic 
spreadsheet which allows complete voice 
control of all commands and data entry. This 
is the key to providing solutions - solutions for 
secretaries and managers who don 't have time 
to learn cryptic keyboard commands - solutions 
for those who want to use a computer while 
doing other things like writing or looking 
through papers - solutions for those giving 
computer presentations who don't want to be 
tied to a keyboard - and solutions for people 
who just wish computers were easier to use. 

ScratchPad with VoiceDrive is currently 
compatible with the Tecmar voice recognition 
card for the IBM PC, with compatibility in other 
environments soon to come. Both software 
and hardware can be purchased through 
SuperSoft and its dealers worldwide. 

ScratchPad with VoiceDrive: $495.00 

ScratchPad with VoiceDrive 
and Tecmar Voice Recognition 
Board: $995.00 

Japanese Distributor: ASR Corporation 
International, 3-23-8 Nishi-Shimbashi, 
Minato-Ku , Tokyo 105, Japan. 
TEL (03)-4375371. Telex: 0242-2723. 
European Agent: SuperSoft International 
Ltd., 51 The Pantiles, Tunbridge Wells, Kenti 
England, TN2 5TE. TEL 0892-45433. 
Telex: 95441 Micro-G. 

For more information about VoiceDrive 
call or write: SuperSoft, P.O. Box 1628, 
Champaign, IL 61820, 217-359-2112. 
Telex 270365. 

Su 
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Hardware Review 

The M68000 Educational 
Cotnputer Board 

A look at Motorola's $495, 68000-based single-board computer 
by Robert W. Floyd 

lf you're interested in getting acquainted with 
Motorola's 6800016-bit microprocessor but can't part with 
$5000 or more, Motorola offers a usable sy tern for only 
$495. For that price, don't expect a disk drive and a Unix 
operating system, but do expect a 68000-based single­
board computer with 32K bytes of RAM (random-acce s 
read /write m emory) and what may be the best m nitor 
program in ROM (read-only memory) ever deveJoped. 

At $495 per unit, Motorola is not going t get rich by 
elling its Educational Computer Board (ECB). Obviously 

the strategy is to educate the coming generation of 
engineers and programmers about the 68000, with the 
expectation that they will design products that use the 
68000. In addition to its intended audience of educators 
and students, this board is of interest to both hobbyists 
and people involved in developing 68000-based prod­
ucts. It is not a development system, but its interpretative 
assembler and disassembler make it handy to quickly 
test short routines. 

The 68000 
The 68000 is becoming an increa ing1y important 

microprocessor in today's market, as evidenced by the 
frequent announcements of products using the 68000. 
The chip is expandable by design, and Motorola ha an­
nounced that a full 32-bit version will be available in 1984. 
Before jumping on the bandwagon1 however, you should 
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know that the 68000 is not just a bigger version of the 
old -bit microcomputer; it is considerably more com­
plex than many of the 16-bit minicomputers popular 
ince the 1970s. 
Before reviewing the ystem, fU briefly highJight some 

of the major differences b tween the 6 000 and the ld 
8-bit devices we're familiar with. The machine language 
upports byte, word (16-bit), and long-word (32-bit) oper­

ations. It has e.ight data registers and eight addres 
registers, each 32 bits wide. Except for one r gister, Af. 
which is always the current tack pointer, a1J address and 
data registers are treated identkally. 

The processor operates in two states: u er and super­
visor. Certain instructions are legal only in the uper­

isor states. Once in the user state, the processor will 
tay there until an e.xceptio11 occurs. Exceptions may b 

cau sed by resets, interrupts, bus errors, a variety of run­
time errors, and executions of TRAP. Beside orne of 
the interrupt conditions, all exceptions are auto-vectored; 
when the exception occurs, th proce sor get the ad­
dres of the exception-hand.ling program from a spe ifi 
location in mem ry. The e exception vector tak up the 
first lK bytes of memory and should all be initialized 
immediately after a reset occrns lf you don't want your 
processor going off in trange djrections. 

The large number of 16-bit op codes makes a greater 
assortment of instructions possible. ln the 68000, these 
possibilitie appear a both new operahons and a vari-



Photo 1: T/1t• i't'I~/ lnrxe iniegmlrrl circuit (IC) in tile 11p1•er r(i;lrl is llrt1 68000. Tit!! 111 ha lnrgr IC " nr llu: min:-wmp nl'ea is t'1e 4-8-11i11 
MC6 230 pnmllcl i11terfim?lti111er. Tire two crinl i11/e1fnft' !Cs nt'l' n/ lower left . Thr! edge cmm~ctors on tl1e bottrm1 are, from left lo rig/rt , 
st:rinl pvrl 1 (host), erinl µurl 1 (len11i1111/), µor! 4 /cn_setfe rerurder), nud port 3 (Ce11/ro11ics:-type pnrnllel pri11 ll!r). 

ety of c ddres ing mode for the standard opera tions. 
Most of the ·e operation fall into the general heme of 
upporting higher-Jev I languag . The e indud in­
tructions such as a branch subroutine (BSR), whkh 

allows relative branche to any address within 32K wotd 
above the program c tmter's addres ; th~ LINK and 
UNLINK instructions, which ea e the construction of 
re ntrant subroutine ; and the move-multipl e-regi ters 
in truction (MOVEM) for quickly saving regi t rs . In 
addition, 12 addressing modes ontain many instruc­
tic n . The e different modes are availabl f r data tran -
fer and logical and arithmetical perations. TI1ey can also 
be u ed in ome of the tran fer-of-control operations. ln 
other word , a jump t subroutine (JSR) do sn't hav 
tog to an absolute address- it migh t go to the add.re s 
alcu lated by adding a data register to an addr s regi te r 

plus an immediate value included in the fn h·uction (by 
the way, th<it's on l haven't u ed yet) . The r , su it of this 
addressing arrangement is that it takes skill lo write a 
program shorter tha n 6 K bytes that is not reloca ble, 
and it i ery easy to write reentrant subroutines. 

Lf Motorola simply added eight more addre sand eight 
more da , line to an -bit proce sor, only 56 pin w uld 
be needed . 'nm well might a k what oth r fun tions have 
been added to require 64 pins. First, the 68000 is asyn­
chronou in operation; H will not terminate any bus y­
cle until .it rec gnizes that data transfer i complete, 
which is normally done b having them mory or pe-

ripheral device assert a d ata transfer acknowledge 
(DTACK). Because not all devices run asynchronously, 
the 68000 has a pr visi n for ynchronous device , par­
ticularly those designed f r th old 6800 mjcr proce s r. 
ln thi e, a line called valid peripheral addr ss (VPA) 
is used instead of DTACI<. 

When the 68000 det ct this signal, it replies witl1 a 
vaLid memory addre s (VMA) ignal and ynchronizes 
the bus operation to the Motorola 6800 E cy le. To pro­
vide more fl xibility in the interrupt structure, tJuee in­
terrupt contr I line p roduce seven levels of interrupts. 
Thre bus arbitration lines allow DMA (direct memory 
access), refresh, and so on . One last note-RESET is 
bidirectional, so the 68000 can exectlt an in tructi n that 
re ets all peripheral devices bu t doe not affect opera­
tion of th pm ess r. 

Hardware 
Let' tak a look at what you get for $495. 11"1e ECB is 

a single-bo rd computer measuring 71/i by 101/i. inch s. 
The quality of construction is ex eUent. The board's edge 
contacts as well a its traces are gold plated. The ECB 
provides a 6 000 op rating at 4 MHz, a 16K-byte ROM 
monitor, 32K bytes of dynamic RAM, two RS~232C serial 
interface p rts, nd the MC68230 parallel interface/timer 
(PIT) that provide a cassette tape record er interface, a 
Centronic -type printer interface, a 24-bi t timer, plus 
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Mnemonic Function 

HE help, displays Tutor commands 
MD memory display 

MM, M modify memory 

MS store into memory 

AO-.A7 d1splaylse1 address registers 

D0-07 display/set dala registers 

PC display/set program counter 

SR display/set sta1us register 

.SS d1splay/se supervisor stack po1n er 

us display/set user stack pointer 

OF display formatled reg1S1ers 

OF display offsel registers 

RO-.R6 display/set offset registers 

DC convert decimal to hexadecimal 

BF block of memory hll 

BM block of memory move 

BS block of memory search 

BT block of memory test 

BR set a breakpoint 

NOBR remove breakpoint 

GO. G execute user program 

GT execute until breakpoint 

GD execute without setting breakpoints 

TR, T trace 

TI lemporary breakpoint trace 

DU dump memory 10 a port 

LO foad memory rom a port 

VE verify memory load/dump 

PA pnnter attach 

NOPA reset printer attach 

PF pon format 

TM transparent mode 

send message 

Ta ble 1: Tire co111111n11d ' nvnilnble i11 Ille T11tor mcmitor. 

me uncommitted If (input/output) p in for a u er 
lo play with ( e photo 1). 

Th M 80001A mi roproce sor in th is kit i the slow­
t v rsion Motorola makes of thi ch ip, running at 4 

M z (compared to 12 1h MHz for the faste t v r ion) . 
Rem mber: thi board wa d signed for educator , not 
benchmark reaks. Yet even at thi l isurely pa - it 
minimum instruction time i · only 1 mi ro ond. 
B cause any giv n instructi non a 16-bit chip nerally 
d s a lot more than a single in truction on an -bit 
micr pro sor, the throughput of a low 16-bit hip i_ 
severa l times greater than tha t f the fa te t -bit 
machin . 



DISCOVER THE DYSAN DIFFERENCE 

Qysan 
Software Duplication: 

Ir's your name on the package label. 
And your company's reputat ion on 
che line. Whed1er your program retai ls 
for $ 0.00 or • 00.00, or is for com­
pany imernaJ di Cribution, me COSC Of 
duplicating ic n diskene is jusc a frac­
rion of the value of your product 
Ooesn 't it make sense ro procecc rhe 
time, m ney and talent invested in 
your oftware wich the finest and most 
complece software duplication ser­
vices available? 

uaJity Software D erve 
the Quality Media. 

Dysan's software duplication er­
vices are unsuq assed for fidelity of re­
produCLion. Noc only is your program 
copied unerringly onto the finest me­
dia made-the Dy an cfiskect -but 
it's also copied on propriecary equip­
mem manufactured by Dysan, exclu­
sively for Dysan. Plu Dysan offer you 
the widesr variety of supporc services 
available- fr m software pr rection 
erializaci n and packaging. 

r 

I. n 't it time you di covered the 
Dysan liffi rence? For more informa­
tion on Dysan software duplication, fill 
out and return th is coupon today, or 
call (800) 551 -9000. 

Circle 164 on inquiry card. 
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Dysan oftwar Duplication Division 
5201 Patrick Henry Drive 
Sanra Clara, CA 95050 
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Please send me more details on 
ysan's Software Duplication ervices. 
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Name: ___________________ _ 

ompany=-------------- ---­

Address:-------------------
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The 32K byte of RAM are located in the lowest mem­
ory space and consist of sixteen 16K by 1-bit dynamic 
RAM chips. The monitor program, which resides in two 
8K by 8-bit ROMs, is located in address space 8000 to 
BF F (h , adecirnal), making it awkward to expand the 
RAM b cause any • dd itional memory will b n ncon­
tiguou with the original RAM. (Because it should be 
no more difficult to have the monitor reside at higher 
memory, why not do so and give hobbyist more 
flex ibility?) 

ommunication to the ECB is through one of it two 
RS-232C serial ports. The data ra te is user-selected from 
110 to 9600 bits per second. Al th ough any RS-232 ter­
minal can be used, a video terminal is definitely prefer­
abl . fur example, if you are doing a program trace, di -
playing eighteen 32-bit registers can burn a Lot of paper 
and time. Also, the assembler works by first disassem­
bling an instruction, letting the programmer change it, 
then overwri ting the original instruction with the new. 
Thi make for a pretty messy display if you're us ing a 
teletype. 

In addition to the transmit and receive lines (pins 2 
and 3), serial port 1 must supply the DTR (da ta-terminal 
ready) s ig nal. Pin 1 is not connected on the board, o 
make sure ground is tied to pin 7 on your DB-25 con­
nector. The other serial port, the designated ho t port, 
allows the ECB to act like a terminal to a host computer, 
which enabl s programs to be downloaded from (or up­
loaded to) a host computer. The serial ports on the CB 
come out to 20-pin edge connectors instead f to a DB-25 
connector. If you don't want to make or modify your own 
cable , Motorola sells cable that mate from the edge con­
nector to a tandard DB-25. 

The operahon of the MC68230 PIT, a remarkable device 
in itself, requires a 32-page man ual. The chip provides 
three 8-bi t parallel ports with handshake and a 24-bit 
timer. 5 parate interrupt vectors for both the parallel 
ports and the timer may be stored in the PIT. Th is chip 
upports c Centronics-type parallel printer port (which 

driv m Epson MX-80) and provides a cassette-recorder 
interface . 

In addition to the peripherals, you need a power sup­
ply for the E B. The board requ ires only 5 volts at 750 
milliampere and + 12 volt at 00 m ill iamp r s. All th 
component are ti d together on the board on a simple, 
unbuffered bus. Although there i no edge-of-board con­
nec~or For syst m ex pansion, mo t of the 6 000' pin 
ar brought out to a wire-wrap area, and a provi ion 
exist for in erting a 50-pin connector for expan ion by 
the u er. Because these li ne are unbuffered, thre - t.t' 
btiff rs hould be in tailed if more than a couple of e 
ch ip ar added to the bus. 

Software 
The ECB contains a monitor in R M called Tutor. In 

addition to th usual mon itor functions, it provides a 
disa s · mbl rand a line-by-line assembler. Compared to 
what el e is on the market, the monitor alone i worth 

- Corcle 102 on Inquiry card_ 

Speed up system construction and 
provide better performance with Vector 's 

MAIN FR 
• Supplied with high performance Faraday shielded 

motherboards. 

e Integra l card racks with p lastic guides. 

• EMI filtered. Fan. Heavy duty power supply . 

• Quality aluminum case with interchangeable slide out 
vinyl fin ished panels in various colors. 

S100 BUS 
(IE EE 6961 
VP JOO 
Ma1nframa 
$725.00 

I/ STD BUS 
///ffj (IEEE P961\ 

// I/ VP200 
lj/ Ji/ Meinfremc 

, , , , $750 ,00 

111,/11,, 
' 

NEW S-100 FUNCTIONAL BOARDS 
RA M 17 - 64K of low 
power stat ic RA M for 
CPU speedsto 10 MHz. 
8800G A 178 . $450.00 . 

INTERFACER 1 -
Two RS232 ports, 
50-19200 Baud. 
USART's perform all 
basic 1/0 functions. 
BBOOGIB • • $295.00. 



At a Glance 

Name 
M6SOOO Educalion<11 Computer Soard /Motorola pa1t 
' MEX68KECBJ 

Manufacturer 
Motorola lnL 
Microsystems Oiv;s•on 
3102 North 56th st. 
Phoenix. AZ 85018 
Dlstriouced by Hamflton//\vnec Electronics 

Hardware 
Single·board computer. 6!h by 10~ lncJ1es, coma1ning a 68000 
m1c:roprocessor running at 4 MHz; 16K-byre monitor ROM, 32K­
byre dynamic RAM. two serial 110 ports with data rate 1nd1V1dua lly 
selec1able from 110 to 9600 bps: MC68230 para llel portlomet that 
provides 1hree B·bit para,,el ports with handshaking: audio casmte 
1/0, Centron1cs·type printer port: and wlre-wr<ip atea Operarion 
requires an external povver supply (+5V ar 750 mA. 12V ar 100 
mAJ, RS-232Ccomparlble video terminal, and connecting cable 

Software 
161<-byte monitor ROM with most or the runcoom of rhe 
Motorola Macsbug plus interpretanve assembler. disassembler. 
primer .md tape recorder funcuom. arid <i :ser1 5 or TRAP #M 
functions !tlar allows user program access to rnos1 of lite 111on1tu1 
dara conversion and J/O routines 

Options 
lnterfac cables ro connect computer board to terminals. pnntel"i 

Price 
S495 

W<1rranty 
9D·dc'.ly warr<inry Includes pares. labor. and return shtpp1ng 

Documentation 
over 'ISO f3<1ges. lndl.Jdlng dala sheers on LSI c::lttuits, a software 
manual ror the 68000. and a manual on ell ECB hardware and 
monitor 

Audience 
Educaror~. students, hard-core hobbylm, and 68000 sys tems 
devetopers w ho would llke m use rhe ECB as a supplementary 
<ild 

the price of the board_ Tabl 1 lj ts the monitor com­
mands provided in Tutor. Most of them resemble those 
of run-of-the-mill monitors, but a few require some ex­
planation. Note the variety of addressing commands for 
Tutor. Most other moruto commands work only in the 
immediate mode (the user enters the explicit physical 
address), but Tutor has eight separate addressing modes. 
The most important of these are absolute, absolute plus 
the con tents of an offset register, address register in­
direct, address register plus displacemen t indirect , and 
memory iric:lirect 

One of the more sophisticated monitor commands is 
.Rn, which enables you to display and modify any of 
the eight special registers . Remember that the 68000 pro­
grams are intrinsically re:Iocatable. These registers help 
users write position-independent code by being auto­
matically added to addresses specified in Tutor com­
mands. For example, it's generally easier to write assem-

bly-language programs starting at an even address, such 
as 1000 hexadecimal. 1£ you are following the book 68000 
Assembly Language Progtamming by Gerry Kane, Doug 
Hawkins, and Lance Leventhal (Berkeley, CA: 0 borne/ 
McGraw~Hill, 1981)1 you will notice that all the programs 
in the book start at 4000 hexadecimal. However, if more 
than one program is being used, the others .have to 
reside somewhere else in memory. 

Assigning the starting addresses of the routines to off­
set registers makes testing the routines a lot easier. Let's 
try an e ample. Assume you have a routine that starts 
at 4F7E hexadecimal and you'd like to test a piece of c.ode 
hexadecimal 1A6 bytes from the origin. If adept at this 
sort of thing, you could perform hex-adecimaJ arithmetic, 
come up with 5124, then type GO 5124. An easier way 
of doing this is to set R1=4F7E and then type GO 
Rl + 1A6 (or whatever displacement you need). The same 
technique is used for looking at the nth item of a buffer 
and checking the value in a peripheral chlp. 

The block earch command (BS) lets you search 
through any block of memory 1ooking for either ASCII 
(American National Standard Code for Information In­
terchange) strings or binary data . Thi is u efuJ when 
looking for particular memory referencesi such as UO 
locations- The block fill command (BF) is useful for zero­
ing memory or buffers or for setting ASCII buffers to 
ail space characters. The GO command starts program 
execution at a specified location, but a return from 
subroutine (RTS) will not return to the monitor. To do 
o, you have to use a special TRAP instruction . 
ln transparent mode (TM), the ECB acts as a dumb 

terminal to a host computer. Eve1ything received on port 
1 is immediately transmitted on port 2. r was able to use 
the TM command to good advantage when installing the 
ECB in my H ath H-19 video terminal . Internally, I wll:ed 
the output of the H-19 to the terminal port of the ECB, 
and the ECB's host port to the input of the H-19. When 
first powered on, the H-19 talks to the ECB; but once TM 
is executed, it behaves like a normal H-19. 

DU (dump) and LO (load) commands let you dump 
automatically formatted binary files eHher to or from 
memory. Normally this coilUl'.land is used with port 4 
for a tape r corder or with port 2 to a host computer. 
The VE (verify) command reloads a program saved using 
the DU command and verifies that it matches what is 
i in memory. The contents of memory can be either 
dumped or loaded using the DU and W commands, 
respectively. Memory i dumped in what Motorola 
designates "S" records, which consist of header and data 
dumps in hexadecimal ASCII. You can use the DU com­
mand with all supported 110 channel (terminal, host, 
printer, and cassette tape). The LO command supports 
input from all but the printer. Because data is transferred 
in hexadecimal ASCII instead of straight binary, 2 byte 
n ed to be saved for every single byte of actual data , 
which can be annoying when ou have to wajt two 
minutes to load a 4K-byte file. 

Probably the two most i.mportant parts of the monitor 
a.re the assembler and disassembler. These features are 



HIGH TECHNOLOGY PRODUCTS & SERVICE FROM THE HIGH COUNTRY 

IBM-PC HARDWARE 
PLANl RONICS. Colot""5 
OUA DRAM CORPORATION 
OUAOBOARD :~uncr.oo Borud 

FIJI •P nd~ lrom 64K ID 25$K 
P'lllalol Pr1n1er PGll 

s J69.00 

""Y""h'c"""" RS?.32 Se<lill Modem l'o1 
Pfogramm.abl.e Clock C.'lltnd r 
JU. .\ Dis< t>nve jsotl.....,rol 
6.tKl!itlfL~~ 

MtCROFAZER· Prinler SPoohtt 
frlf\! Butfe1""9 •.ram 8K 10 512'<. 
Any P11n1·ieu C:Onlpu'lor COmbtno on 
\Yh) wa1- oo your pMl:ef.., 
Priett; ~t(1'1 a'l 

QUADCQLOR I IBM Col01 Ca1d 
QUAC!:OLOR ~I &40 t1t 200 

i •2000 
$ CAU 
s 22900 

STB SYSTEMS "s0PER RIO" CARD 
Tho Truty ulbmate 161~ add·oo Eig!it Funcuonis 
on ~f card 

• 64·2&6!< t?S6K Wop! '"l''11g1Bac C.Wi 
• TWO RSZ32 PQ<IS. '"'° .plll~llft1 
• i'ara<ael C".Bbte 

• ctock °"'"""" • G.imo Poll • SMl.at cable 
• Pnnt:ior Bvtftt • Rl\M di 

.2:~!""'~ S CALL 

HAVES I~ 
lnlfltnitl-mod&m on a tarG 

l"ANOONTM 
100•2 320K Dl'IYB 

TANDON "SUM·UNE" 
TM50·2 

QUADLINK 
AST 

s 46~ 00 

s 23200 

s 25900 
C:;\ll 

6 PAC~ F'WS 6-<K 364~ 0t10 set ooo p.r";< 
s. 30300 

QUME'S SUPERIOR 
HALF· HEIGHT 320K DRIVE 

QumeTrak 142 features 
Ceramic R W Head, 
Advanced Steel Band Head 
Pos1t1oner & 4 Drive Daisy 
Chain capabrhty . S 5229 00 

I< EY TRONIC, I C. 
EManc:ed Word F'nlous"'9 f(~bo•<d 
MOdGI KS·51W 
Famlhiil hy ph1&emieu·it tOf' tooeh•typl&tl KD)I 
4ogonds 1na:zm or obsa.ttlD symbols 

$~00 

IBM~PC SOFTWARE 
T~MPLE OF APSMAI 
MULTIPLAN 
dBASEll 
EASY IVRn"E.R II 
PfS RLE 
PFS REPORT 
\llSICALC 
COPY I PC 
FAOGGER 

s :woo 
s 185.00 
s 457 00 
$ 234.75 
s 9~ 95 
S 8J7S 
S 1BU5 
s asoo 
s 2:l50 

PC TUTOR 
WOODSTAR 
HO E ACCOUNT PLUS 
MULT1PLAN 
LOTUS 1,2.3, 
PFS (lRAPH 
DEADLINE 
FACEMAKER 

S •3.9S 
S :l01 .9S 
s 9 50 
s 1115 so 
S CAl.L 
s 9~.9~ 
5 3350 
s 2•95 

r~~~ MILE-HIGH SAVER ~~~~ 
~ APPLE COMPATIBLE DRIVES ~ 
W MICRO SCI ~ 
~ FOURTH DIMENSION $229.00 ~ v: 
ii $219.00 b 'ti ' ~ 

:'J?;;:!:~l>:(~~~~~~B;:!~~~~~~~~rJ. 

r~~~~:::;:;;;;;;:c;;1 
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! •atA Haia.vor T~h~~ ~ .. ~~~v .~0,~u':,~:1"~,~; ! !120K '~ se•~' ~W , ri pOrt.,,. ono ,,,..,.1111 port ;md 8 C"i:pansion slots Coin r MP M &ii OhSIS·16 MS-DOS 
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~ ~::i~!i:~~~=~11i~~0P~!:i~~~ Writor S~r a l(; a"tJ Fdft ~85tCALL ~ 
?I COLUIABLA PORT AllLE-COl. LJMBTA VP I :?SK S6m lino Onv"" 9" """""'" ~ 
~ l;Jmber Of ~yoco~ oomos w r.1S-DOS super pnlt. S CALL ....., 

~~~~~~~~~~~~~~~~~~~ 

APPLE/FRANKLIN HARDWARE 
FRANKLIN AC ES· THE APPLE II + lllE AL TEA NATIVES 

AC·E '1000 (60KJ 
Uf.pr ."t I qv.rer ~ •• 
AulOO'IBhC Key n:r:pp.1t 
N1.1ma1 .c K'.B\IP.id 
l"lrq U poil'~r ?iuppl~ \l."'1-1ll I n 
Cn. I ~ to r Sp~i.i l p..ick;;1go- prkc 

WITH COLOR! 

ACE 1200 l12&KJ 

~.W-.to QVl\I \W 

Has ir'l'el\ 1li1r.p 1"'1 1 000 Ms pliJ5 
ZBO C~rd iCP Ml * 80 colurnn:. 
Bu:.lt·1n cirl\'o bu~l·Wt COlOt S CALL 

MICAO·SCI A2 0115>< On"" S 229 00 MICROBUFFER II 161< s 20900 
RANA SYSTEMS - ELITE SERIES 

300' F ... e< 1M•n O.oc II 
Eh., I i"P 10 16311) 
Ehbn II & 111 

C.1llp31i111• Cootrole< Crud 
VISTA COMPUTER CO. INC. 
PRESENlS THE V1200: 

s 269 Oil 
S CALL 
s ssoo 

Removable mi!S:S stcc.aee roc you1 Apple I 
6 n1.09 l'°'"' r~J Ot & dlSC contdg;l C-0$ 
complete w dnvs. cable~ controltet. soltware 
"'1d ono 6 n'l09 V..••P ~ CU11rldge. 
A•rkx cnly 

RAM EXPANSION 
Da"°ng (l&K) 
M«r<>S011 (1 BK) 
Mil:<Dlo<{BA"4 T6KJ 

BO COWMN CARDS 
ALS. &nmnomi II 
Vldell, U11r11form 

Video Term C.Oml>of>tcg 
Vl!ita. Vi!On 80 

PRINTER INTERFACES1l!UFFERS 
Mkfotek , R\1611C p.1r 

Appl 0..mplilig 16K 
Orange Mlc:ro r Grappler+ 

Bclflorod GrvOQJGr ·t 

512111100 

s ·•9 95 
5 75.00 
s 73.00 

s 129.00 
S CALL 
s 271.00 
s ~39.00 

s 63.00 
s 160.00 
s 119.00 
s 189.00 

YtOEX PSIQ O•>I F00<:1"n C.rd 
Mod<>m or>d Print« Porl 

MISCEU • .l\tlEOUS 

s 17600 

ALF PRODUCTS. INC. S088 PIOOOOSO< 
Powerful IBM· chill °" a cMd; S CALI. 

6800 
7200 
•eoo 
35.00 

ANTI-STATIC TOUCH MATS S 
KENSl!fClTON, S)'&tom SiM!f S 
KR~FT. Jov>t"'~ S 

Poddll>S s 
"' & R emERPRISES 

Sup r Mod uruv£¥881 
St.1ptFM 

MICROSOFT 
SOl:c.>•d W CP M zeo 
Soflcard P.renmum PKM 
SOM1;;111d p.1.,. I Frankltl) 

T & G PRODUCTS 
Jo,,.,iek 
G.ame Pmdd'os 
SelecJ-a·por1 
TtD\:•Bnli 

SAtuRN SYSTEMS. INC, 

s 5500 
s 38.00 

s 24500 
s 495,00 
s •.• s 00 

s •3.00 
S 28M 
s 4300 
s •1 (J() 

r4Gp1uPO 80 COiumn eUJO w IJoliC ro.-- HE 
s 

c-.ITOH 
PRINTERS - OOT MATRIX MONITORS CAPC 

PrOWf'li.J I J>iilr 
Prownter It - par 

EPSO 
FX·80 F1'100 

GORILl.A. San""" 
IDS, PMlll 

M1Ctor,.'$l'I 
MANNESMANN TALl.Y 

MTlf301 
AT160L 

OKIOATA 
82A 
83A 

s CllU. 
s 6<1900 

s CALL 
s 2()9.00 
s CALL 
s 5$900 

$ CALL 
s CAU. 

AMDEK. 

(lQRILLA. 
HEC, 

TAXAN 

USI 
ZENITli 

300 /UtlboJ 
JOO Gloot> 
11 OA including co.blo 
Co10r I COllil)Ollltil 
C-11 RGB (IOM """1pa11blo) 
Gte n Hl·FUt9 
20•HJ.-.Gr 

1203 RGa 
1205 H1·- fltnbol' -Gl'1<n 
Amber Ht-Res 
Given M«I Aos 

s 155 00 
s 13900 
s 17; 00 
$ 200.00 
s 439 00 
s esoo 
$ 159.00 
S CALI. 
S CAll 
s 129 00 
s 110 00 
s 109 00 
s 9"100 

Color APC, 129K Byles ol U>e< M<lmo<Y, Dual 1 Megabfl<t Ft>O's, 
Communteo011ons Confront.-. Pnnta'I Ccinttollor, AU10 Power oN, Baltel)I 
Bac.;k-up 4~ CMOS RAM & Hilrdwi1r4! ClockCaJt100..11 PrcoriillTllTlable 
C::h11ma1.et Set, De!&d'll!td Ke~rci w ProgremmllblB ~1'°'1 K-ey! & 
Numonc: PM Mod 1'103 S CALL 

ANCHOR AVTOMATION 
&goilnallMe. 

HAVES 
Smarvnode-m 300 
Sm~M!Odem 1200 
Su:1artmod&'m ~2008 

lODEM 

M1C1omClde:rn I~ w ;q.rrtMf~r pt(l(plm 

s 43.00 

s 211 00 
S CAl.L 
s 459.00 
s moo 

34 Po' 
92 par 
B3piir 

STllR MIORONICS 
Gc-mir. •OX 

OUANTEll 

s ••900 
s 706.00 
S>0'"~.00 
s •9900 
$ 927.00 DJSKE'ITE & STORAGE NOYATIO 

CA"f jAcoo<T..;t 
D-CllT 

s 15300 
S lllBOO 
s 11500 
s 21900 
s 2r.ioo 
s 3'500 
~ 828 00 

7030 (Doi Le!Ul> Ollalrty) 
8ROT~EA HR·1 
C.fTOH 

S'~r.101' F-1(>-40 .~ 
JUKI l!ll001 18 CPS • 
NEC 

3SSO IBM pl>Jg·ln , 
l'TX· 1014, Pin & lr!ClllOn teoo, 
~ g. "* ffllt!rf.{J()O 

$ CALL 
MEMOREX 10 lid! 5', SS DD 

s169s.oo 10 to<h s·~ os oo 
$ 88400 ELEPttMY 1oeach s1·.ssno 

10•;ic:1>5 .osoo 
$117900 YIEA:AATt.M '04.nc;h~'.1SSDO 
S CAL.l 10 tt.oeilt 614 OS DO 

ZJMAG 12 tmdi 5'·• SS.DO 
5100000 UBAARV CASE.&•,, 

DISK BANK, 5' j 1Atodocl: & B'A.WBI 

!- 5'1600 DIS:K ALE~ s• .... t!IC'PhUl'l1 Trim\t• 

Rocky Mountain Micro, Inc. 
MAIL ORDERS: 10 90 E. 47th Ave. 

NATIONAL 
ORDER 
DESK: 

$ CALL 
S CAl.t. 
S; 19.95 

:!695 
259$ 
3695 
1995 
2:50 
5.50 

s 
s 
s 
s 
$ 
$ 
s 21 .11:; 

l·CAT 
A1110C111 
AppJ.e Car II 
~ 12 Mod1"" jl 200 b;iud Of11. lot Appre Col 111 
2.12 Apple Cnt 19 ~ 1200 baulf) 

VISIT OUR 
WAREHOUSE OUTLET STORE 

1-800-862-7819 
Denver, Colorado 80239 IN COLORADO CALL: 303-371-2430 TERMS AAO CONDITlONS : 

• NO CREDIT CARD FEE 
• Pclf~J chOCk:;. (a!IO'w 10 cJ.a:;& to~). \11~ M~tar Card. wir.g 1mn~. indudo talo;phoou ~ 
• COO or14tr5o ~pied - SlOO maximum - SlO narvci1undable su'C:hn•ge- - All prodLJCts faclmy se.o.IOO "'. h manut.w:;lli!er s warranly 
.. PO s DCCepted trorn Q.io:1al1tied cus1omef5 - Appfoval needed on reeu~ - t~..;, r wc:iung Cft.ltgf.I u~ oerecll\ll!I ph..t~ Shlpptng 
• f\11 Cdotado Hts.idem add 3 5•;. ~s Ill Clly & Count)! Of Ot:l"IW!f rtl$dofl~S Mld.110n:)i 3 6 • 1D81 • I r 
• Shtppn~. Hana11no A lhtur:i:nce SS 00 rrnRmi.1m., " "'• UPS 9JC11o11:1d UPS 84Je Lnhol ftltit quoUtd 011 umn ol ordo1 
• All PllOl'J5 ~ill(«: I \K> c:hang'l M;hot.11 no11C8 
• &por1 ooien; nccepted rrom iore.gn Oea'ets Con1ac1 ~ L KJo•ntlerg A Cc Tl/IX 910.9.10.2517 
• Telepl'IC.M 0-aef De!.M Hot.It!. 8 AM JO 6 Pht., MoiWly lhfoog,h FHda~, 10 AM ro ,, PM Sbw1di1y Mou11u1ln S1and.111d T1rt'H 

TECH ASSIST. & CUSTOMER SERVICE 
CALL 303-371-2430 

YOUR SATISFACTION IS OUR 
BEST ADVERTISING! 

WE SERVICE WHAT WE SELL 



For Line Surge Suppression 
SYSTEM SAVER provides essential protection to hard­
ware and data from dangerous power surges and spikes. 
Dangerous voltage spikes are clipped off at a safe 130 
Volts RMS/175 Volts de 
level. High frequency noise 
is smoothed ou t before 
reaching the Apple II. 

For Cooling 
Thday's advanced peripheral cards generate more heat. 
In addition, the cards block any natural air flow through 
the Apple IT creating high temperature conditions that 

substantially reduce the life 
of the cards and computer 
i t self. SYSTEM SAVER's 
fan exhausts 15 cubic feet 
of air per minute. 

For Operating Efficiency 

SYSTEM SAVER contains two switched EJ 
power ou tlets. SYSTEM SAVER efficiently ._.. 
organizes your system so that one conven- ~· 

1ent, front mounted power switch controls 
SYSTEM SAVER. Apple II , -fr . 

monitor and printer. The heavy -;:~ _ ~~de 
duty switch has a ~ilot light~ ~i,{ -.lr ~~ ~ 
alert when system IS on. You ll . · · 
never use the Apple power switch 
again. Also available m 220/ 240 Volt. 50/60 Hz. 

Easy Installation .Qi 
Just clips on. Color @Jfo' 
matched to _,_ 1})~ 
Apple 11 f'; l ~ -- , 
\®usnn \ ~ ~ 

Fits on Apple Stand 

$89.95 at dealers everywhe.re or order direct by phone or mail. 
For phone or mall orders mclude $2.50 for handling. New York St.are 
residents add sales tax. VISA and MASTERCARD accepLed 
DeaJe1 mquines m viced 

W~KENSINGI'ON 
I~ MICROWARE 
919 ThiTd Avenue• New York, NY 10022 • (212) 486·7707 
Telex: 236200 KEN UR 
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Photo 2: Tire ns em lily 1111d rlisn se111/1/y frwcfior1 , invoked by lyp· 
i11.~ DI 11~cr 11 111c11wry display or memory morliPJ co111111m1rl. Assembly 
is do11e li11e l1y /ine- lilc code at tire rnrre111 memory is fi rs/ rlis11 -
scmblerl 1111rl followed ~11 a questio11 mnrk. Tire progm111111er lherr types 
iu llr l' correct code, 111rrl the original code is overwmler1 with the 11 ew. 
A11y vnlue 11 0 / recognized n n vnlirl op code is rl isnsse111b/erl ns lire 
rlec/nre word (O C.W) pseudo 01'· 

f much greater n cessi ty than their counterparts on an 
8-bit computer. Many times I've hand-assembled 100 or 
o lines of 6502 code, but I wouldn' t even think of hand­

as mbling more than one line of 68000 code. Each in­
struction must be coded on a bit-by-bit basis, and the 
results must be converted to hexadecimal. 

The assembler is a line-by-line in terpreta tive routine, 
invoked by typing th e MM (m mory modify) command, 
the tarting add ress, and the DI option . Th as embler 
firs t disa ssembles the code at the current location, then 
prompts th programm r to nter the new instruction 
to be assembled . Th e new instruction is then written 
over th original . This process requires a video terminal 
because a printing terminal would type th new in truc­
tion over th old, resulting in illegible copy. Becau e it 
is a line-by-line assemble1~ labels can' t be u ed in the 
operand field. Previously defined offsets, however, ca n 
be used. For forward references (addres unknown), the 
* can be us d. Th i enerat s th code for a jump t the 
loca tion of th e operation just assembled. When the en­
tire routine has been wr itten, it can be disassembled and 
the c rre t memory location inserted at all instruction 
that branch to themselves. 

he disassembler may be invoked in the same man­
n r as the ass rubier: it disassembles one line at a time. 
To get a complete listing, the MD (memory di p lay) com­
mand can be u ed w ith the DI option (see photo 2). The 
Ii ting can be directed to all fo ur l/O ports. However, the 



· Heath/Zenith Users-
Get the Information You Need: 

Read the onl inclepend "'nt magazine with a specific focus on your system­

$_fXf!fl.L the Independent agazine for the 
ntire Zenith Computer Community. 

\Nh e th e r ~101 1 us e an 
H/ZlOO, H/Z89, Z90, H88, 
or HS-you'll find artic les 
in L"Very issue whi ch apply lo 
vo w· .ws t ·m . 
. Exp.lore CP/M, HDOS, and 
Z-DOS capabiliti es through 
Sextant's ;_u·ticl "S. ppli cations, 
programs, compatible hard­
war " a1 cl softwar -'. a1 d tlH 
latest cl vdoprn ents in th e 
H ~ath/Ze nith communit are 
among th " topics includ cl in 
Sextant on a r Jgular has is. 

Carefully edi ted to bring 
you a I road ·overage of 
th e H e ath / Zenith c:ommunitv, 
Sex/ont l'<.:>aturl'S in c lmle : . 
• A broad ran ge of' ' · how-to., 
articles ' hi ch will he lp you 
iniple mc nt s y.~tem e nhance­
nwnts as vou n e ed th e m . 
Head al10.1t how oth e r use rs 
ha,·<· a ltered th e ir svste ms 
to s11 it th eir tweds _..:..ancl 
how ou can do th<' sam <' . 

• Reviews of products from 
Ze nitl and inde pe nde nt 
supplie rs' ill he lp you sort 
out th e qu estions you 
have nhout hardware and 
software options you might 
conside r. 
• Short program listingc, 
in ·luding uti lity progran sand 
gam es. g ivt• you practi ·al 
options which ou can in1pl e ­
me nt imme diatt Iv. 
• For our svs te1;1 ne 'ds, 
vou "11 li nd o,;cr 90 advertise­
;,,cnls or compatibl e prod­
ucts in each issue of Sextant. 
i\fan advertisers find th e 
ind ej)(:' ncl ent magaz in e for the 
entire Z c: nith compnter 
c;ommunitv th e tnost d ir ·t 
medium t1; m<trke t th<'ir 
Hea th / Zenith-spec ific 
procl11 ·ts-you ' ll find indc­
p Pnd1 •nl suppliers ' ith 
products you" on 't l'ind 
ad v -•rt ised lsewlw re. 

• And, so that you'll he 
inform ed nl'the latest progrt'SS 
and inno ations in !/Otlf 
He ath / Zcnitl community. 
Sextant pro ides extensive 
coverage of communit 
affairs. R ~ad aho11t major 
events in th e Heath / Ze nith 
<.:nmrnunitv as Heath / Z •nith 
users 111 <:Pt to discuss rt:•-
ccn t d -'Vc' lopn "nts and future 
proje ctions. Spe cihc com­
pani es and individuals arc 
high lighted as the. make 
significant contributions to 
ti e Heath/ Z nith comrnunit 

A Whole World of Information About Your System Available to You Now. 
Start' your subscription today! Call Toll Free: 1H 1 1 11 .. 1.'" 800/341-1522 

4\1 I· loi .1m - t1 1 ~u1 t .. 1 ... 11 ~1 1 1 l 1uw) 

Or send in the coupon below to: Sextant, Dept. B, 716 E Street S.E. , Washington, DC 20003 • 202/544-0900 

T.L r<11 l 1"''\ 

11t :lol llJfM'~ 1 A
0

' 
1 nv1\ 1~1k ll ~'~ 

-no.~ \ ,..iru!()'lll" 
(111 1h .. f.i-Ul.,­

(.PJ /lt ' ~ 
..1.nfltkir' 

r .. ~~r 

YC111 r rn l i.\-/rll' I icm 1r i 1/r Sl"~lui 1 I i.'< g 1111 r-
1111 l c1•cl. I/a t 111111 t i11w 1111 11 °/"I' 110/ .w1t is­

Jl"d j r1s/ 
0

/1•1 us ktwll' 1;111/ !/m11· 111 c1111•11 
rci/l /w n '. fl 111 cfrd- i11 .fiill. 

Circle 418 on inquiry card. 

end me: 
D 8 issu s for S 19.94 ($23 .00 to anada) 
D 4 issue · for $9.97 ( $11.50 to an ad a· $14 .00 overseas via surface 

mail, $35.00 via air mail) 
D Par me nt e nclos,•d (Checks must lw in U.S. dollars paya bl e on a .S. 

li;1nk.) 
D Bil l nw 
D , harge rn~': 0 \ isa D ~l ;L~l(" 1{:ard Uvl C code If _____ _ 

C ard E\p ira tion dale· ___ _ 

Name------------- ---- -----
Ad<l r ·ss _ __________ ______ ____ _ 

S ·xlanl , Dept. B; 716 E Street ·.E .. Washin ,u;lnn. DC 2UOO:J 
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I 

EXPOTEK 
2723 W. Windrose 

Phoenix, Arizona 85029 

1-800-528-8960 
Guaranteed Low Prices 

THIS MONTH'S SPECIAL 
DAISYWRITER 2000 

CALL 

for the IBM, 
TAN DON 100 2DD . . . . $245 
OUAORAMCAJ'IOS .•• . CA L L 
16K RAM CH IPS 

SET OF 9 . ... .. $ 1575 
64K MEM/UPGRADE •... $80 
SOFTWARE . .. . ... . CAL L 

COMPUTERS 
ALTOS 

5 80 ·10 . . . . . . . . . . . $4199 
586· 10 . . . . . . . . . . . $5498 
586-14 . . . . . . . . . . . $7680 
8600·12 .......... $8399 

ATARI 
SAVE $ CALL 
NORTHSTAR 

A D VANTAGE . . .. .. $2150 
Wf15MB . ....... . . $43 10 

TELE VIDEO 
802 . . .. .. . . . ... . $2515 
802H .... .. .... . . $4449 
803 . .. .......... $1845 
16·03 .. . . . .. ..• ... CA LL 

TERMINALS 
ADOS 

V IEWPOINT A 1 .. •• .. $485 
VIEWPO IN T A2 . . .. .• $550 

HAZELTINE 
ESPR IT I . . . . . . . . . . S498 
ESPR IT II .. ... . . . . . $ 540 

TE EVIDEO 
910 . . . . . . . . . . . . . $555 
925 ...•••••••.... $699 
950 .. . .. . . . ..... . $865 
970 . . . . . . . . . . . . . $ 10 15 

FOR APPLE 
MICO R SC I A 2 .. , . , .. 
RANA E LI TE I .. , . , .. 
RANA ELI TE Ill ., . , . 
FOR A TA R I 
RANA 1000 . , .•.. .. $375 

PRINTERS 
CITOH 

F 1040 . . . . . . • . . . . $1090 
F1055 ... .. ••• •.. $ 1499 
1550P ..• . . . .. .. .. $599 
8510P ............ $345 

SILVEREED 
SAVE $ CALL 

DATASOUTH 
0$120 .•... ' ...... S595 
DS1BO . . . . . . . • . . . $ 1169 

DIABLO 
620 . . . . . . . . $895 
630RO . . . . . . . $ 1710 

NEC 
3510 . . . . . . . . . . . . $ 1365 
3550 . . . . . . . . . $1705 
7710 . . . . . . • • • . . . $ 1900 
8023 . . ' . . . . . . . . ' $399 

OKI DATA 
SAVE $ CALL 

I I • 

AMDEK 
300 GR EEN ........ $ 129 
300 AMBER ........ $ 145 
3 10 AMBER !IBMJ . .. . $199 
COLOR I . . . . . . . $275 

BMC 

ELEPHANT SS/ SD . S1B.OO BX 
SCOTCH SS/DD . .. $22.00 BX 
OYSAN SS/SD ... . $33.00 BX 

1100 MIN . ON D ISKS! 

ALL PRICES SUJBECT TO CHANGE 
CUSTOMER SERVICE (602) 863-0759 
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software does not support reading anything other than 
"S" files from the tap r corder, and I have not yet found 
a way of retrieving disassembled I istings from tape. 

Motorola does not supply source listings of the Tutor 
program, w hich could be a pa in for anyone w riting 110 
routines, but it does support a Jarg number of u ·er· 
ava i1abl routines that an be accessed through the TRAP 
#14 instruction. The T RAP func tion is the only graceful 
way to enter supervisor mode from u er m d e. The func­
tion desired is passed as a parameter in register 07. Cur· 
rently, 28 different 1/0 and utility routines are available 
to the use r through the TRAP, and 127 addi tional num­
ber are available for user-defined functions . 

Tutor is the o nly software available fo r the ECB. As 
dedicated s ftware hackers get the board, thi s ituation 
' ill change. I plan to purchase the FORTH ource cod e 
for the 68000, along w ith th e in sta lla tion manual, from 
the FORTH Inte rest Group (FIG). 

Documentation 
When you first open the shipping containe r, the board 

seems dwarfed by the nearly 500 pages of documenta· 
tion tha t c me wi th the ystem ( ee photo 3). The docu­
mentation consis ts of a 240-page programming manual 
for the 68000, a 130- page manual for the educational 
board, and d< ta boo klets on the three major LSI (Jar e­
scale integration) ch ips o n the board- th e MC68000 
microproce srn~ the MC68230 parallel interface adapter 
and tin1er, and the M C6850 asynchronous communica­
tions interface. 

I've read a lot of co mputer documentation and have 
found, as a rule, that Motorola documentation is the 
most thorough and iJ1telligible. The documentation for 
the ECB is no exception. Only the source listing for Tutor 
is lacking. The documentation i not simple becau e the 
computer and its oftware are complex, but o far l 
haven't come across any problem that couldn't be solved 
by reading the book. Overall, the material reflect a stan­
dard of excellence l would like to see other manufa tur rs 
emulate . 

Photo 3: The docw 11e11/a/io11 eems to rluv11f Ille ECB. Clockwise fm111 
left are the Ed uca tional Computer Board User ' Manual, rlnta 
books on the MC68230 timer, lhe 68000, the MC6850 serial inter­
face ndnpte1; and ffie MC68000 Programmer's Manual. 



- - -- -

Fujitsu,Japan's largest computer 
company, introduces its Micro 16s"' 
personal business computet The Micro 16s 
combines Fujitsu's knowledge of semiconductor technology and the step-by-step 
quality control in manufacturing that's made Fujitsu Japan's number one 
computer company. 

You'll find the Micro 16s is a complete system. Its price includes the CP/M.-86* 
operating system, SuperCalc2"' spreadsheet, WordStar word processing pro-
gram a high resolution color monitor, and both the Z80'i\ 8-bit and the 8086 
16-bit microprocessors. 

With the Micro 16s, you can use over 3,000 8- and 16-bit CP/M software 
programs available today. In addition, MS':DQS and the multi-tasking Concurrent 
CP/M™ are available as options. 

Micro 16s performance results from its flexibility of design. The Micro 16s 
features expansion slots that allow you to add up to one megabyte of memory, 
hard disks, and local area networking.The design flexibility will also give you 
the capability to add the advanced 16- and 32-bit microprocessors of tomorrow. 

If you're looking for quality, value, and performance in a personal business 
computer, ask for the Fujitsu Micro 16s. For more information, call toll free 
1-800-MICRO 16. Or write Fujitsu Microelectronics, Inc. Professional •F•u•J•IT• .. su•• 
Microsystems Division, 3320 Scott Blvd., Santa Clara, CA 95051. 
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Photo 4: Tire £CB fits neatly in to n Heal/1kil H-19 ten11i11al. Regulated 
power is obtained from tlie H-19 fir rough tire wires in the upper left. 
Tile serial output of the ter111i11nl goes directly lo the ECB, and tire 
hos/ port of the ECB is wired to fir e serial 011tp11f porf of the H-19. 
Sepamle !toles p1111ched in the rear chassis are for Ille cassette a11d 
disk 110 co11neclors. 

Homebrew Capabilities 
Although the board is designed primarily for educa­

tional purposes, it has great potential as the basis of a 

C compilers 
HOSl 680'l PDP 11 • I.SI 11' &Jt10141.sn1 8088/!IOll6 

TARGET TARGET TARGFT r.\RG ET 

FL£X•1UNIFl.EX' $200 00 ·:::7." 
OS-9• $lSO 00 1~1 ,': 

5 500 00 J 

200 ''""" RT W RSX II" .\00 00 
. , ... 

<,()()!JO 
PDP I I' JSO 00 ,;;.:; 

CP1M" 
500 00 ;(,l(Jf)(I 

200 00 -;.::.~ 
808Q'I Z801 l.l()!X) .~:;:: 

50000 

PCDOS' / CP/M86• 200 .. 11 . 1-• 

soot \00 OCI '.oo 4!0 ''"' 
81)S8J!IOl!6 15000 •;;:·, 

homebrew project. In fact, that was my prime :motiva­
tion in buying the board . Because it starts out with an 
excellent monitor, 321< bytes of RAM, and some basic 
l !O functions, I was already on the way to having a sys­
tem with reasonable capabilities. 

r wanted video capabilities, so 1 installed the board in­
side a Heathkit H-19 terminal (see photo 4). The EGB 
draws only a few watts, thus there is no problem with 
it using the H-19 power supply. The serial output of the 
H-19 board goes directly into the ECB board, and port 
2 of the board hooks to the DB-25 connector on the back. 
ln this way, the system acts like a normal H-19 terminal 
when the program is in transparen t mode. 

Because I soon tired of loading programs from tape 
and had an old 8-inch disk drive 1 had picked up at a 
swap meet, I decided to construct a disk controller. The 
design I used is a modification of icholson and Camp's 
"Super Simple Floppy-Disk Interface" (see May 1981 
BYTE, page 360) . The interface turned out to be even 
simpler on the ECB because the 68000 is fast enough to 
perform some functions in software that had been im­
plemented in hardware on the original design. 

Conclusions 
If you a1e interested in learning about the 68000, and 

particularly about 68000 assembly language, the ECB is 
hard to beat. Even if you already have a 68000 develop­
ment system, the ECB is valuable for writing and testing 
s hort routines. 

The monitor program alone, which includes an assem­
bler and djsassembler, is worth the price of the board. 
I expect a 16K-byte monitor to be very powerful, and this 
one is. 

The Motorola documentation i exc 11ent but lacks a 
source listing of the monitor program. However, most 
of the important 1/0 and conversion routines are avail­
able through the TRAP #14 function .• 

Robrrt W. Floyd (1123 Kai1mi Dr .. Kai/1m, Hi 96734) works as a plrysicisl 
at 1/ie Nawl Ocea11 System Ce11ter, Hawaii Lnbomlory. 

•FULL C 

• UNIX* Ver. 7 COMPATABllJTY 

• NO ROYAL TIES ON GENERATED CODE 

• GENERA TED CODE IS REENTRANT 

• C AND ASSEMBLY SOURCE MA V BE 
INTERMIXED 

• UPGRADES & SUPPORT FOR 1 YEAR 
C SOURCE AVAILABLE FOR $250000 

408-275-1659 
"PCDOS is a trod..,.,arl< a/ IBM CORP. MS DOS is a trademark of MICROSOFJ'. UNIX is TELECON SYSTEMS a trade""'rlc of Bell Labs. RT· / I/ RSX· I I/ PDP-I I is o trademark of Disital Equipment 
Corporation. A.EX/UN/FLEX i o trademark of T eclin ico/ Systt""' consultant~. CP/M 1155 Meridian Avenue, Suite 218 
& CP!MS6 are trademar'ks oJ Digital R~s#'orch. 0 -9 is o trademark of Microwal'e & San Jose, California 95125 
Mo torola. 
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THE HARD PART IS MAKING SURE 
THEY STAY THAT WAY. 

A disk is built with certain safeguards. That's why most disk makers 
offer guarantees that the product you receive comes 10 you error free. 

We at Memtek Products are concerned that the minidi k remains 
error free. Every time you use it. After exposure to dust, cigarette 
moke, fingerprints, even wear caused by your computer. And so, we 

hav built safeguards around the disk, as well. 

Memtek Produds' lated innovation ••• 
acknowledgment of a real world 
beyond the laboratory. 
The hub ring. Designed lo prevent our minidisks from jam· 
ming ia your machine. Rigid. Durable. Reinforced. 
The coating. A critically-controlled coating of high-energy 
magnetic oxide particles that covers the disk's surface, which is then 
micro-polished 10 improve head to disk contact, preventing 
dropouts, lowering head abrasion. 
The lubrication system. A constant lubricant protects bulh tl1e 
disk urface and tl1e drive head from wear. 
The sleeve. Comes with a sofr liner that protects the disk while 
gently cleaning the surface. 

The guarantee. 
We'll replace free, any 
minidi k Jf it fails to 

accurately store and 

MEMTEKPACIDUCTWI 

9J"Jl•B•E.1&ldlti•J#•b•J•llJ:Jli•WL1ii• 

retrieve data due to a • 

defect in materials or ~11111·,,1··1·1111~ workmanship for up to 
5 years from date of • 

purchase. Simply mail the E====i---,-z--lq 
disk back. ~~~~~§~~~ The Memtek lineup. ;:::: IO:Mfbl 
Premium, double and quad 
density minidisks as wen as lO- WE PLIU 
and IS-minute computer ~I 
cassettes and a S~" disk drive FOR KEEPSTM 
head cleaner. 





Only 
the Texas Instruments 
Professional Computer 
offers these 7 advantages 

that add up to more computer 
for your money. 

If ou're c mart busi ne pr ifes­
skmal , you want a bu in s computer 
that gives you the most productiviry 
power fr)r your dollar. For you, Te.xas 
Instruments has the answer: the Tl 
Pr; fe sional Computer. Wirh seven 
obvious advantages that make buy­
ing Tl make en e. 

The Disk Storage 
Advantage. 

The T l Professional Comput r gives 
you tan ard 320K floppy disk stor­
age. Th:-it' twice he tandard data 
storage of the leading comreritor. 

The Function Key 
Advantage. 

We give you 12 function key thar 
you an easily reprogram m make 
your work impler , nd easi r. The 
b t the competition and i IO or 
fewer function key" 

The Keyboard 
Advantage. 

Our srn ndnrd touch-[ pin, layour 
makes wtird pr ce i ng a easy as sit"­
ting at a typewriter. The separate 
numeric and cursor control keypad 
let you isolate information and enter 
numbers for spreadshee mor 
qu ickly. And with ur i ·olated edir/ 
d letek y· , you'U n ver have to 

worry ab ut accidenta lly era ing val­
uable dara. 

The Monitor 
Advantage. 

Our monitor give. y u 40-50% 
becter resolu rion r-han the leading 
personal comput rs. Which means 
you get clearer display · that are asy 
on the eye . A nd some f the sharp­
e t grdphics po ·ible roday. 

Th ftware 
Ad antage. 

Th r ' sofrware ava ilabl now for 
th Tl Professional Compmer that 
m er vinually every prt fl iunal 
and ·mall bu iness n cl. An l with 

ur memory expan. ion board, you 
can use c lvanc d integrate I s ftware 
Like Lotu · 1~2-3 1" to help you do 
several kinds of w rk without 
changing pr gr<im •. 

Tbe Expandability 
Advantage. 

Our . rnndard features Ii ke the Ooppy 
Lk ( ni rn 11 ra nd prlr1ter Up(Xm 

are built- ins they don't take up the 
valuable expansion slots you'll need 
fo r add i.ng optiom1l fc:m1res like 
comm mications and up r ten 
megflhyt of hard-disk smragc. 
Which leads to ne of our m st 
exciting advam ages ... 

The Future Enhancement 
Ad antage. 

N one wants to buy a pers nal 
computer thats already on the road 
m obsole c.cnce. That' why we' re 
developing exciting new features 
that you can easily add toy ur 
TI Professional Computer- like 
speech recognition. Imagine being 
able to say, "Spreadsheet, please" 
and having it appear instantly on 
y ur monitor. This and more will be 
available chis fall. 

One additi nal benefit makes th 
TI Profe ional Comput r especially 
attractive.- the price. Feature for 
featme, dollar for dollar, you'll ger 
more computer for your m ney. 

Ger the bu ines computer that 
puts thes benefits toy ur advan­
tage. Visit your Tl authorized dealer 
m write: Texas In rrumen ts Data 
SystemsGroup CA, Dept. 062BY, 
P. 0. Box 402430, Dalla , 
TX 75240. Or caJI toll -free: _.iS 
1-800-527-3500. ~ 

TEXAS 
INSTRUMENTS 

Creatin useful products 
and rvices for you. 

C...'f'\'J1Wll llr.'1 T"'"' ln>trulll<no 1614 n RI 
I ·1 ·' ..,,J u • u1 tU\' ""'L"""rk> (l Lo"~ C\-wt.,.~nmt V "J' • •I ""1 
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You don't need a computer 
to talk to another computer. 

DISPLAY (VP3012D). High 
performance, 1 2" diagonal. 
non-glare, green phosphorus -­
screen. 

VIDEO OUTPUT. Selectable BO 
or 40 characters x 24 lines 
on standard monitor. 

TV OUTPUT. Displays 
40 characters x 24 lines 
on Ch. 3 / Ch. 4 of standard TV set. 

MEMORY BACKUP. Minimum 
48-hour storage ol directory, log­
on and other parameters without 
plug-in power. No batteries 

/ required. 

__,,, FUNCTION KEYS. User 
/ programmable or 

downloadable 
from host computer. 

The new RCA APT (All Purpose Terminal) expands your 
data communications capabilities for a lot less money. 

For business, professional and personal 
data communications, you 'll find more user­
friendly features and greater communications 
capabilities in the RCA APT than in other termi­
nals selling for up to three times the price. 

The new APT terminals are ideally suited 
to multi-data base time sharing and dedicated, 
direct computer-connected applications. They 
feature menu-control led operation and a pro­
grammable ''personality'' to match specific 
communications requirements for your data 
bases. 

A single keypress can dial a stored num­
ber, send the log-on sequence to the host 
computer, and return terminal control to the 
user . Password protection prevents unauthor­
ized access to designated numbers. APT 
can also be used as an auto-dialer for voice 
communications. 

OTHER FEATURES 
RS232C port tor direct computer connections at data rates lo 
9600 baud, or for connecting high speed modems and other 
accessories. Parallel prfnler port tor hard copy. Numeric 
keypad, can dial phone numbers not rn 1Ell'mlnal directory. 
Built-in speaker with adjustable volume control tor audio 
monitoring of phone line. Smooth scroll display. Automatic 
screen blanking lo reduce posslbflily of burn. Briefcase size: 
17" x 7" x 2". Weight: under 4 lbs. 
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Quite simply, matching feature_s with price, 
there is no other professional qual ity terminal 
available today that can do as much at such 
low cost. 

APT terminals list for $399, in your choice 
of ful I stroke or membrane keyboard versions. 
Either style is also available with a display 
monitor for $598 list. The data display moni tor 
alone, VP3012D, $229 list. 

For more information-or to order­
call 800-233-0094. In Penna .. call collect to 
717-393-0446. Or write for fully descriptive 
brochure to RCA Microcomputer Products, 
New Holland Avenue, Lancaster, PA 17604. 
OEM and dealer pricing available. The new 
RCA APT. Expansive. Not expensive. 

APT VP3801 . Flexible 
membrane keyboard 
version 
designed tor 
travel and hostile 
environments. 

RCll 
Circle 399 on inquiry card. 
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Sofhlrare Review 

Fancy Font 
Increase the versatility of your Epson printer 

by Paul E. Hoffman 
Since before the age of wooden pre se , typographer 

have been concerned with de igning typeface to uit 
specificati ns and tastes; that concern continues in thi 
day of dot-matrix machines. Softcraft has r leased a pro­
gram called Fancy Font that lets Epson printer user 
design th ir own type tyJe . 

Epson printers, because they use dot-addr able 
graphics, are capable of con iderable versatility; howeve 1~ 

modifying your own program t diiectly control each pin 
in the Ep on's print head is a difficult and time-con urn­
ing task. 

With the Fancy Font y tern, you can alter the size and 
style of character: and create unique symbols. This easy­
to-u e package runs under CP/M- 0 or PC-DOS and 
works with any MX~80, MX-100, FX-80, or FX-100 printer. 
(The MX serie must have Graftrax graphics chips; all 

Style 

Roman regular 

Roman rlalic 

Roman bold 

Roman subscdpt 

Roman superscnp( 

Sans serir regular 

Sans sen 1talrc 

Old English 

Script 

Spec1al characters 

Sizes 

8, 10. 11 . 12 18. 40 

10 11 , 12. 18 

10. 11 . 12, 18 

B 

8 

a. 10 11 , 12. 1a 
t2 

18, 20, 40 

12, 4. 18, 20. 40 

12. 20, 40 

Table 1: Sizes of fo nts ~ 11pplied with Fancy Font. All sizes nre 
gi<'l'H i11 points; 1 point is equal to 1172 of nn inch. 

FX priJ1te rs c me with the Graftra in tall d .) With ju st 
a f w addition to your text files, you can print in roman, 
ita lic, an er if, Old Engli h , script, Jr a fo nt of your 
own d sign . 

Fancy Font achieves a very high quality print by using 
th Epson' dot-addr ssabl characteri tics- it print the 
necessary d for each line, move down a fraction of 
a dot-width1 p rint the lin aga in1 and so on, i passes 
per line. Alth ugh this procedur makes printing your 
final draft quite s low, th e output i significantly more 
attractive than the standard type style available. 

The people at Softcraft have ap par ntly gone to great 
lengths to make Fancy Font a usable program; tJ1ey've 
packaged extensive command-Jin options, help mes­
sages at a ll prompts, informative etror me sa es, and, 
mo t important , a comp! te and w II-written u ers 
manual for $180. The market for Fancy Font includes 
anyone with a CP/M-80 or PC-DOS machine and an Ep­
son printer who wants a variety of type style . 

Features of ancy Font 
Fancy Font, loaded with features, let you cu tomiz 

utpu t to fit your need . A a re ult, you can actually 
come up with new u es, instead of a H t of wishes, for 
th y t m . Thi flexibili ty is important to anyone wh 
u es a c mput r for dlff rent application . 

One of the package' mo t apparent features is the 
number of pr d efined font it offer . The 33 font fil 
( ee table 1) provide enough latitude that you will prob­
ably never need to define your own font. The fonts are 
very well es igned and r sembl clo ely the ty pe from 
a tandard typesetter; examples f each font are sh own 
in figure 1. 

You can have as many as 10 fonts active at any one 
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These are Roman regular, Roman italic, and Roman bold. 
Many people prefer the Sans Serif regular or Sans S erif rtalr'c, 
W fJ.. ~ ~~ cvnd ~-~ tU1UYN/ U4. ,,...~ :/~fd ML~ 

®lb iEnglis~. 
Figure l ; St11nplcs of the type styles prvvirled will! Frwcy Fn11I. 

time. Fancy Font tries to load into memory as many fonts 
as possible in order to reduce di k access time, but it 
will swap fonts in and out of memory as necessary. You 
probably won' t use more than three or fom type styles 
in any one document, but you might have many files 
with the pecial symb Is and characters you create, and 
you may want to use different sizes of one style for things 
uch as headings, body, and footnotes. 
You need to make only minor modifications to your 

current text files to accommodate Fancy Font. All format­
ting commands are given with a backslash and can be 
inserted in-line. The commands l · t you space vertically 
11n the page with accuracy to 1/72 of an inc)1, space 
horizontally with accuracy to 11120 of an inch, justify text, 
ubstitute trings specified on the command line, and 

a host of other functions (see table 2) . 
Table are especia lly easy to format with Fancy Font 

because you can specify both relative movements (from 
your p0sition on the page) or ab olute movements (from 
th e top or left margin) . 

Command 

ftl 

vn 
\ljn 

11 

11'1 

an 

p (or · L) 

I (or I) 

u 
r. 

tl 

I 
k 
dn 

sn 
sll 

sf 

Descrrptton 

Switch to tonl number n 

Move dow11 n/72 inches 

Move 10 nf72 inches from !he top ol page 

Move nght by 11120 al an inch 

Move righr n/120 Inches 

Move to n/120 rnches from rhe !eh mar91n 

Go ~o next top ol page 

Move lo nexl lab stop 

ogg~e underlin•ng 

Center the current line 

Make the currenl line llush nghl 

Break the currern line 

Turn on 1ustlficaiion 

Turn oil justification 

Prmt ASCII character n 

SubstiM e siring number n 

Subs ilut.e the current page number 

Subslitute the cwrenl fi lename 

Tab le 2: Fvrmaltin~ commands in Farrey Fout. T/1t'se conr1111111ds 
//lay (IJIJ1l!nr nnywl1erc vn n line of fe..r l. They nre all precederl by 
n hnck lnsli (e.g.. \ d . 

Because Fancy Font w rks with any t~ t editor, ou can 
type in the text you want to print, then add the format­
ting commands afterward. Unfortunately, Fancy font 
does not format paragraphs, so each line ha to b the 
right length; however, with the justification command1 

there is a reasonable amount of leeway. Many text edito1• 
let you set the margins for their own paragraph filling; 
you can simply adjust th se to the ones you choose in 
your Fancy Font output. 

People rarely agree on how they ljke their text to look, 
so Softcraft has inclu ded an edilor that lets you change 
the charact rs provided . Though it' nut quite as ea y 
to use as the formatting program, the new user can pick 
it up fairly quickly. The program lets you modify exi ting 
fonts and cr ate your own. Figure 2 sh ws three letters 
as they appear n the di tribution di k and aft r modi­
fica tion using Fancy Font. l t t ok les than two minutes 
to make the changes. To modify character , you choo e 
a character et for the originals and in tru t Fancy Font 
to save each character as a file of asterisks, each asterjsk 
representing a dot to b print d. You then dit each file, 
a terisk by asterisk, haping the letter to yam prefer­
ence; for example, you can add asterisks to make char­
ac ters bolder or wider and rem ve asterisks to make 
characters ligh ter or more narrow. 

You may want to create special character that do n t 
corre pond lL1 ASOJ (American National Standard Code 
for Information Tnterchange) codes. The Fancy Fm1t sys­
tem contains a program called (font that lets you s lect 
characters from the Hershe set, a collection of graphics 
symbols and letters, and insert them in your own fonts. 
Of course, you can aJso modify these chara ters the sam 
way you modify the ASCTT characters. 

Figure 3 shows an AND gate in a had d bo and the 
input to the formatter that made the figure. The gate was 
created with a text editor, a nd the s haded box was s 1p­
plied as a combination of the characters in o ne of th e 
special fonts . Jn font 0 (the upplied speciril-chara t r 
fon t), b makes the verticaJ line and g make the bo. _ Jn 
font 1 (created with the electronic symbols) , A generales 
the AND gate. 

With the Hershey set's fou r type styles and almost 1600 
symbols (including Greek, Hebrew1 and Russian char­
acters), you may think you have all the printing charac­
ters you would ever want. One of the nice t features f 
Fancy Font i that its writers knew this would not be the 
case and that y u would want an easy way to create your 
own characters. 



Here are just a few ways PENPAD® 
can be used: 

.... ~. _.... i-• 

r_a ttt ..-:.1.11: u. ~..t 111...;.;i 

CD tn. tJ::t.."1 ID c:rn -Ul-LI 
mu.c:ia.:r:ttUI!D~ "".'W..l. 
c::t ~~nm ::nn. ...nm 
~&.~~'I.~~~ 
- -~ 

---· _. - .. . ;~- ~ .;.~ ~ - - ~ -

OAOEAENTAY 

Ali .. -~4 

"""'"" , ~(a.JS~) .. ·J?.2 

SCIENTIFIC 
EQUATIONS 

CONTROLS AT THE 
TOUCH O F A PEN 

INDUSTRIAL ANO 
BUSINESS GRAPHICS 

Only PENPAD® allows you to perform the functions of a keyboard, 
mouse and graphics tablet with a single, friendly means of input-
a pen . 

Only PENPAD® has Dynamic Character Recognition which converts 
your own handwriting into characters and displays them on the screen as 
if they were typed on a keyboard . 

Only PENPAD® lets you compose text and graphics on the screen 
simultaneously. It combines the freehand capability of a multi-color high 
resolution graphics tablet with Dynamic Character Recognition and 
enables you to switch between text and freehand modes instantly. 

Only PENPAD puts the cursor in your hand at the point of your pen. 
Write anywhere or touch user-programmable function areas on the tablet. 
You can design function areas in any size or location on the pad and 
point to objects and icons at the touch of a pen. 

Not only can PEN PAD® draw circles around a keyboard and a mouse, 
it also lets you enter text by handprinting, select your own commands, 
use objects and icons, and sketch out rough ideas ... all with one hand tied 
behind your back. 

• PENPAD works with most popular PC's like IBM, Apple, Wang, DEC, Seiko, and others. 
• Software product developers call for special opportunrties. 

Circle 355 on inquiry card. 
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Before Fancy Font begins formatting your text, you can 
give commands that set margins, substitute strings, and 
print the copy you need. You can give these parameters 
(see table 3) on the CP/M or PC-DOS command line, 
have them stored in the PFONT command file for repet­
itlve use of the formatter, or enter them interactively. 

The interactive input for tJ1ese parameters is especial­
ly easy to use; every oftware company hould be as 
helpful in guiding users as Softcraft is. At any prompt, 
you can type a ? to get more information about what 
your options are at that point. You can al o type a & to 
find out all of the curr nt values, a < and a filename 
(a la Unix) to get more parameter commands from a com­
mand file, a Control-V to get a general help message, or 
a Control-C to quit (the system asks if you are sure before 
tossing you back to the operating system). 

While your file is printing, you can abort the printing 
of an individual page by typjng a Control-P, abort the 
rest of the curre nt file by typing a Control-F, or abort 
printing completely by typing a Control-C. Perhaps this 
seems like an excessive number of feature , but once you 
start using Fancy Font you will probably want them all. 

Disadvantages 
Fancy Font is a very u eful program; however, it ha 

two disadvantages. First, because the program requires 
six passes over each line (and prevents the printer from 
running bklirectionally), it takes an incr dibly Jong time 
to prin t anything. Second , the formatter does not know 

At a Glance 

Name 
Fancy Fom version I 7 

l}'pe 
Tel\l formatter for enhanced prrntlng Wl[h Epmn p11n1tr> 

Manufacturer 
Sortcraft 
8726 South Sepulveda 81v .. Suire 16'11 
Los Angeles, CA 90045 
1213) 821-84 76 

Price 
s1ao 

Format 
SV. · o r B·1ncn floppy disk lor CPIM. Apple CP/M. KaypKl. Epson 
O · 10. Ostmrne. and IBM PC DOS, tiles i:<in be lranslerred ro ~ 
hard d1sk 

Computer System 
CP/M-80-based system w1rJ1 48K bytes ol usable RAM or IBM PC 
With PC-DOS. fpmn MX-80, M -100. FX-80. or F -100 wn11 Gral· i 
trax P~OMs. fuO S·blt paraHel or serial primer tnterf<l I 

Documentation 
94 page5, including nine pp nr.l1x s .1nd a r ore or comems 

Audience 
Users wno wam h1gh-quat1iy fancy pnnting from an Epson 
MX·BO. MX·JOO, 8«80. or FX·IOO 

344 Octul>et 1983 Cl BYTIO Publlc•Hon• l"c. 

Old: 
New: 

XYZ 
XYZ 

Figure 2: The top line shows drnmcters from the distribution disk. 
Tire bottom line sltows those clrnmclers modified 11si11g FanC1J Font. 

\ fObgb \ a0003 \fl A 

Figure 3: Arr AND gnte in a shaded box nrrd /lie li111' of text used 
to proti11ce ii. The AND gnte wns designed with a lexl editor· 11111i 

mnde pnrl of a fonf of eledro11ic symbols. 

Command Descripljon 

Fl Name ol ijle(s) to print; up to 15 may be specified 

FO Name ol lonts to use; up to 10 may be specified 

RD Rough dra mode: this atlows two faster bur lower-qualfty. 
pnnl modes 

EP Use normal Epson ionts, including compressed, ex-
panded, double-stnke. etc. 

SD Screen display 

SU Strings lo subst tu e for 

FP Arsl page to print 

LP Last page to print 

CF Concalenate Ides without a page break 

LM LeJI margin 

SP Spacm_g between Imes 

TM Top margin (between page top and text) 

BM Bollom margin (between tej(I and page botrorn) 

HM Heading margin {between page top and header) 

FM Footing margin (between tooter and page bottom) 

Pl Tolal page lenglh 1n inches 

LW lme width 

HL Heading line tor op of page 

FL Footing lrne for bouorn of page 

NF Suppress header and IQOler on lirsl page 

PP Pause between pages for paper 1nser1!0n 

PF Process tormleeds 

PN lnit1a1 page number 

Cl Change command indicator 

IS Sel in11laliz.at1 on string 

PG Enable vef11cal margins 

TB Set lab stops 

Table 3: Pnm111elrr'S to the PFONT co1111111111d. 



TSK Electronics CorporaClon 
18005 Cortney Court 

City of Industry, CA 91748 

(213) 810-1291 
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! TANDON I 
~ ~ 

IBlowOut!I 
~ ~ 
~ ~ 
~ I 
~ ~ 
~ I 
~ ~ 

!Tandon I 
~ ~ 

I TM-55-2 I 
~ ~ ~ ~ 

I s229001 
~ . . . . . . ~ 

~ ~ 
~ ~ 
~ ~ 
~ ~ 
~ ~ 
~ ~ 
~ ~ 
~ ~ 

!Tandon I 
~ ~ 

~ TM-100-2 ~ ~ ~ 
~ ~ 
~ ~ 

~ s22900 ~ 
~ . . . . . . ~ 
~ i 
~ ~ 
I ~ 
I I 
~ ~ 
I ~ 
~ (Please Limit 4 Drives Per Order) ~ 
t Offer Expires 11 / 15/ 83 - ~ 
~ l 

~ ~'~'~'''"''"''"'''''"'''~"''~" I ~ ~ 
l ~ 

~ "THE COMPUTER-LINE'' ~ I Product Information & Order Lines: ~ 
~ Californ ia I 
~ 1-800-255-4659 I 1-213-716-1812 ~ 
~ Colorado ~ ~ ~ 
~ 1-800-525-7877 I 1-303-279-2848 ~ 

~ Customer Service & Order Inquiry: I 
~ 1-213-576-6468 I ~ I 
~ I ~ i 
~ Open 7 Days A Week ~ 
~ Mon. -Fn. 7 am to 8 pm I Sat. -Sun. 8 am to 6 pm ~ 
~ ~ 
~~ il;.'~~ l'l ~ ~~~ !N~~~~ ~~~~~ &~"-.~ ~~~~~ 
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how to wrap paragraphs; the lines in your input file must 
be the correct length when you run the formatter. 

The lack of paragraph wrap is a program deficiency 
1 hope will be rectified in future releases of Fancy Font. 
Although Softcraft claims you can generally guess the 
correct line length, you will more than likely need to go 
through two rough drafts to get the line lengths right. 
It would be much handier for Softcraft to simply figure 
out how many characters can fit on a line (accounting 
for differences in character sizes) and break the line at 
the nearest word. 

The slow printing peed is necessary for Fancy Font 
to produce high-quality type. To partially alleviate this 
problem, Softcra.ft gives you three choices of type for 
rough drafts : two lower-density print modes and the 
straightforward Epson typeface. You can look at rough 
drafts of your work, then print out the final copy later. 
The two rough-draft modes run about three and four 
times faster than the final draft mode but about half as 
fast as the Epson font mode. In the high-quality mod , 
it takes 10 to 15 minutes to type an average page of text. 

Documentation 
As you would expect from a program with an excellent 

user interface, the manual is clear and easy to read . The 
text begins with an example of how to start printing with 
Fancy Font and explains all options and parameter in 
detail . 

The nine appendixes cover everything from using 
Fancy Font with Wordstar to the internal formats of the 
font files. They also show samples of the different type 

, styles and all of the characters in the Hershey set. The 
back cover serves as a reference card for the formatter 
parameters and options. 

The people at Softcraft, very responsive on the tele­
phone, are more than willing to answer detailed tech­
nical questions. 

Con clusions 
Fancy Font will giv your CP/M-80 or PC-DOS com­

puter a new way to present text. The system's re olu­
tion is quite good (it can be improved by reducing the 
printed output with a photocopier), and the program 
i very easy to learn and use. 

Although the fina l output takes a significantly long 
time to print, it high quality is usual ly worth the wait. 
Also, being able to design your own characters and sym­
bols frees you from having to cut and paste them on 
printed pages. 

The number of ancy Font's print feature is im­
pressive. For anyone with an Epson printer, Fancy Font's 
ease of use makes it a package worth considering. The 
price of th package is fair compared to others on the 
market, and its capabilities make it a very good buy.• 

1'1111/ E. Hoff111a11, president of Proper Software (S11 ile 1024, 2000 Center 
SI., Berkelei;, CA 94704), writes 1110111111/s for many mictoco111p11ter co111pn11ies 
in /he San Fmncisco area. 



The Well-Tempered Cross-Assembler 

Development Tools That Work 
Avocet cross-assemb! rs are fasi . rehable 
and user proven in over 3 years ol actual 
use AskNASA, IBM , XEROXonh hun ­
dreds of other organiz.a tlons 1ha1 use I hem _ 
Every tim you ee a new rnicroprocessor­
based product. there· a good chance It 
was d veloped with Avoce1 cross-

sembl rs 

Avocel cruss-assembler · are easy 10 use . 
They tun on any computer wllh CP/ M. 
and process assembly language !or the 
mosl popular microprocessor famrlles _ 

51/4' ' dlsk format s avai lable at no extra 
cos1 Include Osborne , Xerox , H-P, IBM 
PC , Ka ypro , North Star , Zen ith , 
Televideo , Otrona, DEC_ 

Turn Your Computer Into A 
Complete Development System 

01 course . rh re 's more .Avocet has th 
1ools you need from s tart to finish to enter . 
assemble and iest your software and finally 
cast ii 1n EPROM 

Text Editor VEDIT ·· lull creen texted t· 
IO r by CompuVie\ Makes source code 
entry a nap Full -screen telit editing . plus 
TECO-Ilk macro faci li ty lor rep tlt1ve 
1asks Pre-configu red fo r over 40 rerm1nals 
and personal computers as well as In user· 
conf!gu rabl form 

CP / M-80 version _ _ ..... $150 
CP / M· 6 or MOOS version . $195 
(when ordered with any Avocet product) 

ROM Simulator ·· ROMSIM by Inner Ac­
cess eliminates need to erase and 
reprogram EPROM Installed in an S-100 
host , RO SIM subsrl1u1es RAM for 
EPROM In ex ternal target system 16K 
m mory can b configured to simulate 1he 
270 . 2758 , 2716. 2516, 2732. 2532. 
2764, 2564 in either byte or word 
organization Avocet 's configurable driver 
make I ~ad lng of HEX or COM files last 
and e.asy . 

From $495 depending on cabling and 
RAM installed 

Circle 53 on inquiry card. 

Avoce1 Target 
Cross·assembler Microprocessor 

XASMOS 6805 
XASM09 6809 
XASM18 1802 
XASM48 8048/8041 

XASM51 8051 

XASM65 6502 
XASM68 6800/ 01 

XASMZ8 Z8 
XASMF8 FB/ 3870 

XASM400 COP400 
XASM75 NEC 7500 

(Com1ng soon : XASM6 K .. 68000) 

EPROM Programmer · Model 7 12 
EPROM Programmer by GTek pr grams 
mosl EPROM S wi thuu l lhe ne d lor per­
sonality modules Self.con tained power 
suppt accepts ASCII commands and 
da tci from any compu ter through RS 232 
sedal 1nterf-ace Cross-a sembler hex ob­
Jecl 1les can b down -load d directl 
Commands include veri ly and read .. as 
w II as partial programming. 

PROM types supported 2508, 275 . 
2516, 2716. 2532 , 2732 , 2732A. 
27C32. MCM 766 . 2564. 27611-. 27C64 , 
27128. 748 , 741, 749. 742 . 8751 , 
8755 . plus Seeq and Xlcor EE.PROMS . 

(Upgrade kits will be. available !or new 
PROM 1ypes as they are lnrroduced .) 

Programmer . .. , ., " , .. . . -. - $389 
Options lnclude: 

Software Driver Package _ 
RS 232 Cable -·-·· .... . . 

748 family socket adaptor . 
8751 (amily socket adaptor -·. 

$ 30 
' $ 30 
' $ 98 

$ 174 

Before Johann Sebastian Bach developed 
a new method of tuning . you had to 
change instruments practically every time 
you wanted to change keys , Very d~fficu11 . 

Before Avocet introduced its famlly of 
cross-asse mblers, developing micro-pro­
cessor software was much the same. You 
needed a separate development system 
for practically every type of proce.s~or 
Very difficuh and very expensive 

But with Avocei's cross-assemblers, a 
single computer can develop software for 
virtually any microprocessor! Does that 
put us io a league with Bach? You decide. 

C?/ M-80 
CP/ M-86 
Msoos·· 

Version IBM PC 
Versions 

$200 .00 $250.00 
each each 

$300 .00 
each 

$500 00 $500.00 

Call Us 
If you 're 1hinking about development sys-
1ems. call us for some straight 1alk. H we 
don't have what you need, we.'11 help you 
find ou t who does , II you Ilk . we'll even 
talk abou t Bach . 

VISA <>nd ~hutorc rd•<< •po •d' All populai disc lorm•lf no"' 
-t1va l~ab~e - pli!a.Jeo spec¥f;i Pricti·s do nt1t 1ndudk. shipptng _..nd 
h<>" dllng , coll fur •'-•<1 qu01 • OEM INQUIR1ts INVITED 

'Trod "l••l< of Dl\l l•I Rn<41ch '' Tmd~mar~ ol Mierosofl 

AVOCET~ 
SYSTEMS l!NCi 
DEPT. 1083·8 
804 SOUTH STATE STREET 
DOVER, DELAWARE 19901 
302-734-0151 
800-44&.8500 
TLX 467210 



BUY OF THE MONTH 
BMC 800 mod. 20 

A Unique Computer 
at a Unique Price 

Made by Okidata in Japan , with all the quality you have come to ex­
pect from this manufacturer, and unique features to appeal even to 
the most discriminating buyer: 

Completely integrated computer. Z-80A CPU (optional: 8086 CPU) 64K • 1 MB 
RAM. 2 Floppies 800 KB (optional: 2 removeable Hard Discs 12.3 MB), 12" display 
(mono/color). optional Hghl pen . high-res. graphics (8 shades grey/8 colors). ROM 
port w/EPROM programming capability, clock & calendar, /\ND a 140 CPS dot-matrix 
printer bullt~n : I\ complete screen dump requires only a single key press, and your 
most Intricate graphics are immediately reproduced on plain paper! Standard soft­
ware included: CP/M, BASIC, WordStar, SpellSlar, MailMerge, CalcStar. 
Computer, built-in printer & a~ other features listed above: 

Monochrome Model: UST $1995 . . . . . . ............. $1795 
Color Model ; UST $2995 , .. . ............... . ...... $2595 

BURROUGHS B-20 
~~~~~~~r,g~~ ~~,~~~:;i : W~f~ 
many m1m s, yet priced com­
pa~ble to many 8-bit systems 
16-bJI, 128K-512K RAM SU ans . 
deQfadati~n: ~ard disk ~P fup 76 Miif ~ 16 Intelligent workstations with no 
~~rtytio~ ~1m -hke operating system & uu\~~~: ~u (~a1nlrame-cornpatib le) 

~smess software, outstandin . t~ns1ve Burroughs & 3rd-
~H~~mal emulation (AU Burrough~ ':ft!:roc~ssJmg, telecommunications 

P screens}. are me ude training diskenes & 

B-21-6 Master/workstation lnci d' 
Sys. & choice 01 BASJC/Pascavco~~0'Fo~~0PfY & 15 MB Hard Disk. Oper. 
B-22-CPClusterworkstation. 132 col dis I n ncJ. . . . . . . .. List $8745 
~IJ B-20 systems rnstalled on . P ayl, hfgh'fes. graphics . List S4595 
ice at extremely low cost. oeri~~r,;~'iiri~:'/~~~~~ Burroughs on-sile seiv-

FLOPPY O~!~E:!}~!gazm. 
The very lowest ~ric~s for NAM . oursem 
or any other publlcattory and pr_ove ~t for y reinforced hub , in· 

All prices below al first-quality d1s1<.ettes, I 10 (no , 'private 
dividual envelopes, origlna! . tactorv boxes o 
label" reiects or ''generics !). usl SPEC\~\. 

$3.55 $1.49 
NASHUA5W' s.s .. s.d. · · · · · · · . . . . . . . . 4.00 1.84 
Nf\SHUA B" s.s. • s.d . · · · · ~ltio~~I ~~~~r- M~~1act~rer 's warranl'/1 
All NASKllA diSketteS ~rr; un.co 3.9B 1.89 
CONTROLDA1A5W ' s.s., d.d . ...... -~ 4.20 1.99 

3
.M 5V~" s.s .. d.d. .. ...... · .. · .. · ·.. s.oo 2.99 

3-M 51/t'' d.s .. d.d. .. • • .... ·.... .. .. .. 5.55 2.79 
3-M8" ss .. d.d .... · .. - .. · · .. _· .' 7.10 3.49 
3-M B" d.s .. d.d. · · · · · · · · ·~· l ~d !WI 1or ciedil cardsorlor 

:~~~:~ ~,~:~ 51::~'!p~:~~~~~lon~~ • 

SOFTWARE 
MS-DOS & APPLE & CP·M 

LIST 
Muluplan 275 
MulhTool Bl.ldgel A11al. 150 
Supercalc 195 
WOrclstar 495 
OtJickCOOe 295 
d8ASE II 700 
ZORK 1. 111.111 49 
M S·DOS & APPlE 
VisiCalc 
VisiSchellule 
lf1SiTre11d-Plo1 
Versa-form 
Supe1Tex1 Prof. 
Pe1sooal lnves1or 
MS-DOS & CP/M 

250 
300 
300 
389 
175 
145 

Friday 29511s 
Dow.Jones Coon. 50 
Cache/O 
Encr;rptor 
Citation 
Spell Binder 
Anal Word 
BSTAM 
MS-DOS 

495 
JOO 
200 

, Peach Text 5000 395 
Lotus 1-2-3 495 
All Power (PC) 75 
All Power: Wordstar/ 
Supe1cakJM6asic/Mult1 · 
PlanMsiCalcldBASEIEasy­
Writer II/Easy filer 
(each) 75 
Targel Fin. Model 325 
Condor I Database 295 
Condor Ill Database &SO 
Home Acct. Plus 150 
!st Class Mail 124 
Prnperty Management 495 
WtlteOn 129 
Real Es1a1e Invest 129 
Random Ho~ Thes. 150 
Mooey DedsiOlls 199 
Deadline 39 
Siar Cross 39 
PC Te~ 100 
Window 150 
WOrdlrix 34 
Joyslicks (Kraft Sys_) 59 
Mince 175 
f'mal Word 300 
Scnbble l75 
Ctoss Tai 195 
Sta1Pack 495 
The \-\fold PIUS 150 
The Personal lnves1or 145 
RM/COBOL 950 
RM/COBOL Runtime 250 

1 
Job Cost Syslem 495 
Frie Manager Plus 149 
Advanced V1sicalc 400 
Visi'Nord 375 
V1s1Spell 225 
Desktop Plan 300 
VlsiDex 2SO 
Bus. forecast Models 100 
Move-It 150 
'Nordmate 495 
PFS: File 140 
PFS: Wnte 140 
PFS: Graph 140 
Vis1'Nord 375 
Visifile 300 
StarBursl 226 
Pie Write1 199 
Data Fax 299 
Koala Pad 150 
Home Acct. 150 
Lago (Dig. Res .) 149 
Graph (Dig. Res.) 400 
IUS (aO) 

CP/M 86 

Random Hoose Tues 
Spellbin<ler · 
SP/Law 
Benchmark 
BSTAM 86 
Move-It 
OBASE U 
Level II COBOL 
Money Mgr. 
Logo (Dig. Res.) 
Graph !Dig. Res .) 

150 
495 
125 
499 
200 
150 
700 

1600 
125 
149 
400 

YOUR 
PRICE 

179 
111 
129 
263 
m 
391 
39 

179 
218 
218 
256 

88 
105 

36 
CALL 
CALL 
CALl 

274 
215 
144 

2S8 
357 
357 

54 
253 
212 
468 
104 
89 

345 
89 
94 

109 
144 
36 
36 
70 

109 
25 
49 

160 
215 
159 
149 
359 
108 
99 

684 
179 
359 
109 
309 
•e• 
176 
229 
219 

79 
99 

327 
93 
93 
93 

Z92 
223 
195 
132 
214 
108 
108 
108 
288 

$ CAU 

109 
269 

90 
359 
149 
99 

409 
1059 

94 
108 
288 

APPLE 
YOUR 

UST PRICE 
The Horne Acct. 
Geoeral Accoun~ng 
Screenwnter II 
SeMible Speller 
Bank Street Writei 
PFS: Fiie 
PFS: Repon 
PFS: Graph 
VisiCalc 3.3 
Advanced V4sicalc 
tApple 111} 
VisiFlle 
Eduware (all) 
Desktop Plan 3.3 
Modifiable D/Base 
D/B Master 
WOrd Processors: 

75 
395 
129 
125 
70 

125 
125 
125 
250 

400 
250 

250 
90 

229 

SpeRstar 295 
Mailmerge 295 
Super.;ort 195 
BONUS PACK ggo.s~ 

(lndudes: Worclslar 
& MIMerge) 

Worcl Handler 
Games.: 
Cannon Ball B&n 
Eggs It 
frogger 
Kamikaze 
Master Type 
Olympic Decathelon 
Robot Wars 
Wuatclry 

199 

35 
30 
35 
35 
40 
29 
40 
so 

CP/M (Mosl Formats) 
CP+ . 150 
Random House Thes. 1 so 
dPATCH l9!i 
Mlcrolab file Lib. 295 
ATI-Pwr for CP/M 7~ 
ATI Power: WordSlar/ 
SuperCal.C/dBASEIM ura-
Plan/M8ASJC (each) 75 
Anancial Plan11er 700 
Bottom Line Strat. 400 
Cardbo)( 245 
PlaonerCalc 99 
Target fin. Modeling 325 
Palandr 'Nord Proc. 425 
FMS·BO 995 
Citation card file 250 
Supervyz 150 
Micro B+ 260 
Smart Key 60 
Sniart Ptinl 35 
Ou.ck Screen t 49 
dGRAPH 295 
dUTIL 99 
Prof. Time Acct. 595 
SuperFile 195 
Oeaaline 59 
Star Cross 49 
Malllemag1c 99 
Pascal z 450 
Pascal 8Z (bus. ver.) 450 
Benchmark 499 
Benchmar mailisl 250 
CIS Cobol 850 
FORMS2 200 
FORTH 79 139 
CROSSTALK 195 
ZIP !C or M-BASIC) 160 
ZJP lor both C- and 225 

M·8ASlC 
Sta!Pack 495 
The WOld Plus 150 
TexlWtiter Ill 125 
Dale book 29S 
Milestone 295 
Joo Ries (Ptoj. Cost) soo 
Pearl 1 49 
Pearl 2 29S 
Pearl 3 495 
Personal Pearl 295 
The Ouad 495 
Ouicll N Easy Pro 395 
MailMan l2S 
Ouicl< 'N Easy Gen. 295 
CRT FORM 400 
Encode/Decode 1 oo 
Diagnostic II t 25 
Te1m II 200 
Disk Doctor 100 
Disk Edil tOO 
Scratch Pad 295 
Move·lt 125 
Mone~ Mg1. 125 

51 
288 
94 
83 
51 
83 
83 
83 

186 

3"\S 
186 

CALl 
189 

59 
160 

180 
180 
18D 

139 

25 
21 
25 
Z1 
'l1 
2J 
24 
35 

109 
109 
129 
195 

S4 

54 
499 
289 
174 
74 

254 
30.9 
599 
169 
90 

209 
46 
28 

123 
m 
84 

439 
117 
42 
36 
74 

378 
378 
359 
179 
612 
144 
109 
153 
104 
142 

357 
108 
108 
229 
229 
36() 

32 
179 
297 
179 
419 
284 

94 
214 
289 

74 
89 

144 
72 
74 

209 
94 
94 



IBM COMPATIBLE BOARDS 

llUllBU MEMOflY CA.flD by Heli1( A reliable. las1 
al ternative 10 hard dlskl!! Runs under MS/005 2.0. 
Immediate availablllty· 

2 MB ... S999 4 MB. . S1499 
Tltrs prod UC I lrnly opens a new era m cumputing: 
Bubble memory is not erased at paw er -down, no 
m0Yin9 pans and therefore inheiently much h gher 
reltab1llty than hard disk (specially for 
portables)-and price Iha! IS competitive w1tl1 ha1e1 
diskS1 

AST RESEARCH: Most advanced boards for lhe 
PC 
PC-NET Star1er Kit 2 Adapter Boards. all needed 
ca!Jj1ng ano'sot1ware. USTSt49C S CALL 

Add1uonal Maptei Bomds (1 neee1eo per WOfk· 
stalion) LIST 5695 

Mainframe Adapter Board: To comiect 16M·PC to 
Sys mm 34, 38 or any mainframe acceplin~ 3270, 
3780 interlace. UST 5895 s CALL 
Oirecl Connecl Modem: Auto-<ltallreceive. au10· 
BAlJO, Clock. tS + tP, Game pon UST 5695 
MegaPlus: 64K·256K RAM, Superdrwe Disk 
EmulatOI, SU1Jerspool. Oock. lP + 2S. 
Game pon. UST S395 $CALL 

LIST S3!5 IO·Plus: 2S + tP. Game pon, clock 

PASOCOM: Absolulely BEST Bl/Y: 
2561< RAM, 1 P t S, Game pon. clock & calerdar 
unbealable value $369 

QU.ADflAM: All boa1dS available $ CALL 
OIJad'ink S CALL 

PRINTERS 
.r::t. 

Mannesm•n·I ry MT·160l.: Ho oUler pnn1er can ma1tfl ;d =- rea lll'es senaJ AND parallel ..,uts standard, 160 cps 
s!Jn!Urd, pl~s L.ETTER·OOAUTY pnn11119 •t SO cps, <Joi 
grapljcs 1tand1rd konrpanel prOgrlrMWl!I standard. 
he~-wty consUutllOll TRACTOR INCLUDED $ CAU 
MT· 1 In. tm'l 111> Ill 264 coli.rnnsl SCllU 
GEMINI 10X lram St11-Mlcronlcs: All tl>ll features ol EP· 
SOH·FT, !*JS llaCJcspaee. con11nuous Ulldedne 
liSt S499 $ CAlllll 
GEMl1M5: similar but 1S • CMll3ge Even l!Enet ll<JV 
Lisi S649 00t YS CALllll 
OW.ti Picemark 350 cps LIST S2695 $1999 
Macie< 1'11'-EOOO LIST~ S1995 
lllS l.liaOIJASll! $ 519 
Epson FX·80 $CALL f P5IJll RX-BO SCALl 
Oluoa~~ S ~ll 
RITEMAN DG1-Matltx Prlnler. Smal enough to lit In \WI 
brielC'<>Se 12' • 14"'• iov.... ti I> J. yel Pfln!S 80/132 cd 
AHO lull dot grapl\l:S (9x9 piinthead) •t 120 CPS on sian-
UST $49!1 S CAI.I. 

Dilty·Wlleel Prl Im: 
DAIS't'WRITEll 2000. 48K buller 
TRANS TAR 130. e«U•!es ~ 
TRANSIAR 315 colol piin1er 
BRDTliERHR·t 
BROTHER Hfl.15, b!:s1 bill' 
OIJME SPiint • 
OIA8L0620 
AJKI 6100 low i:os1111 pe~or 
Sdver-Ree<I EXP S50 
Smith COrooHPll 
Mannwnann-Tall~ Spn1 

$11199 
s 599 

SCALL 
$ ~ll 

LIST 599 S CALL 
SCALL 
s 999 

LIST 699 S CALL 
s &.49 

$CALL 
US f S399 S CALL 

PLOTTERS: 
$CALL 

LIST 795 S &79 

" 

NEC p.eaoo: High flexib 111Y & pe1tormance. Z-80 CPU w/ op­
bonal 8086 CPU. ROM BASIC, choice of 5 114" Floppies, 
dedicated graphics RAM s CALL 
Mlcro·Declslon by Moirow Designs: H'g~ly-rated. Z-80, 64K 
RAM. 2 Floppies. opti011al 1e1mroal. CPIM w/PI LOT ''shell.'' 
Wolc1S1ar. Spellctlecke1, log Cafe, BASIC-80. BazJc, Personal 
Pearl & OIJes1 Bookeeping system (only w/MD·3). 
MD-2 single-sided Floppies, 
MD-3 dooble-slded Floppies. OIJest Bookeep1ng 
Morrow Temunal or Liberty Terminal 

Superbraln 00: l.Jsl S2895 

s.972 
$1245 
$545 

$2245 

TeJevldeo 803: All lea1ures ol the "ell-"'1own TeJeVldeo 802 
(AS422 m1erface optooa~ + graphics large1 screen + free 
W/P & SpreadSheet = Unbeatable Buy' 
LIST S2495 521199 
Televidoo 1603. 806. 816: Our prices are lhe lowest S CALL 

BASIS-1D8 z.eo & 651}2 CPU. hlgh-res. grnpJ11cs. 
64 K RAM $2099 

EAGLE·ll 64K RAM. superb display. dedicated word·prooesslng 
keys, SpellBlnder, UltraGalc. CBASIC. CPIM, e Floppies 780 KB. 
~~m . ~~ 

Sanyo MBC-2000 8085 CPU. 2 Ropp1es 640KB 
UST $3495 S CALL 

NorthSlar Advantage 8-blt wl16·blf upgrade. ex1ensive 
software LIST 5299!1 S2499 

PORTABLE COMPUTERS 
PIED PIPER POflTABLE COMPUTER: irst truly f)0!1able oom· 
puter comes witl1 a bu1lt·in Quad-density Floppy (I MB unfOlmat· 
led. 51/• " J 64K RAM. fu11·sire keyboa1d, CPIM. Per1ectWriter. 
Per1ec1Speller. PerfectGatc alld PerfectR er. Serial and parallel 
ouljlut. No momtOI. but can use external monitor connecl to your 
OWll TV (AF modula:or bu1IHn) Of use oplional buil1-in modem 
(300 Baucl auto·diaVanswer) . WEIGHS ONLY 12.5 lb, and small 
enough to carry daily from llOme to office (4"x20" xl1 "). 
LIST $1296 • S989 

lele\ltdeo 
TeleTote I: 
Portable computer with 
outstanding graphics, 8 
bit 96-160K RAM, 2 
Floppies 737 KB, Mouse ~;;;;;;=:;;:;:;;;::;;;;~ 
port , CP/M, GSX . 
graphics software, WordProcessor, Spreadsheet. 
UST $1499 . . ....... _ . $ CALL Available NOW 

TERMINALS: 
HaleltJoe ESPRIT II UST 645 5539 
lfare!IN £SPRl1 111 UST &95 $619 
DUME OVT· !06 usr 81l6 $729 
WYSE 100 LIST995 $CALL 

MONITORS: 
USI green, 12' $137 
US1 amber 12 • S149 
filltilll·AGO·I S3l5 
Taxan RGS-111 i.·res S514 
Zeflllh AGB l1·1Cs S524 
Plll'lOCtoo PGS hi-res $4!15 

Buy an EAGLE U at list ind Qtl i Gl:Mll 
IOX ponter IOI~ $1 

16-BIT COMPUTERS 
COLUMBIA 1600 A BEST BUY: 
Fu lly compallble with fdM-PC, 
accepts all IBM boards, reads 
all IBM software , 128K, 8 ex· 
pansion slots, 2 Floppies or 1 
Floppy + 10 MB hard disk, - - -
8087 socket, Columbia supports up to 4 users under 
MP/M-86 or Multi-user MS-DOS. 
Free Software: MS·DOS. CP/M·86, BASICA, MS·BASlC, Perfect· 
Write1, PerfectSpefle1. PenectFiler, PerfectCalc, Fast G1apns, 
Home Acct Plus, Macro-Assembler. Asynch, Communications, 
Columbia Tu1or. Diagnoslfcs. Space Commandels. NaUonwlde 
service l:ly Bell & Howl!!!. 
Columbia 1600-1 syslem wlaml>er mooitor 

USTS3495 .. . . 
Columbia 1600-4 10 MB Winctlester LIST S5095 .. 
MP/M-86 MUIU·User operating system US [ S695 . 

COLUMBIA VP 
PORTABLE 
LIST $2995 . 

$CALL 

COflONA·PC: Runs most IBM sof1wa1e. E.xceplionally h1gh-res. 
display & graphics. MS.DOS, CPIM·86. GW·BASIC, GSX 
graphics software. W/P & Spread Sheet. 
Corona·PC LIST $2995 • . . , . • . .. $ CALL 
Corona Pooable PC UST $2795 , . . • . . . $ CALL 
Tefevideo 1602G: 160K RAM, NEC 7220 graphics co-processor. 
8087 socket, e1e1achable eyboard, GSX Graphics soflwaIB . 

LIST $4495 . . .. . S CALL 

l;~A:\;N~Y;;O -:M::-B-C--55-0-~ :::::::--_ 
e ~rsl /Bfll -compatlble 

~omputer under U 
s1.0001 , 1~,1 111•rq . 1 LIP 

Sfanda111learur&s · 8088C~ 
or graphics con rr~le • 128K RAM I Ro 
Spreadsheet Wora ;- primer ?Ott SorrWare I PPY 160 KB, ca/. 
oos tor cooi rocessor. l·rear wa ncluded: BASIC 
Chip 2na ru.f!!lablirry Wilh mos1 fBM so .. ~nly/ Opllonat: Ms: 
st '. • "'WY & Hard f)jSk US ••wore. 8087 Anh . . an rn September Th' . T Price only $995 ' . meoc 
Nrsr stilPmeni llas be IS COITrpurer is arready a hot Ill Oelivenes 

en comprerery sold 01111 seJler ano our 
... SCAU 

Ext re mely 
sophisticated graphics & 
color display. 8086 CPU , 
12BK RAM, 1 or 2 8" Flop· 
pies, Hard Disk option. 
SPECIAL OFFER: CPIM-136, WordStar, SpellSlar, Mail· 
Merge, SuperCalc, dBASE·ll, Mllllonare game lnclud· 
ed FREE. 
H02 Monochrome: UST 53448 .. , .. , . . . . . .$ CAU 
H03 Color: UST $4198 . • .. .. • • .. .. .. S CALL 
~ 

Zeniltt Z 100w/hard d1Slt SCAU 

DEC Rainbow-100: 
Now w/MS·OOS, runs most IBM 

;;;;,.--=-~1 software . . . . . . . . S2935 
NEC 1203RGB S610 

MODEMS: 
EAGlE·PC: Many delu~e leatures (105 key lu!'j'board). 8086 CPU 
tor fas1er processing. 
EAGLE-PC·E: 1 Floppy. UST 51 995 . S1555 

ttayes Smar1111~ 1200 S4&4 
Smof1Com II $ 79 
Hayes 1200 B ff/IBM.J'C) $449 
US Rol>oucs ts-nililf 10 H.iye; blJ lo~-er pnced) 

AulOlinll 1200 

EAGLE·PC·2. 2 Floppies , monitor, software. 
USTS.3495 . $CALL 

EAGLE·PC-Xl: 1 Floppy, 10 MB Hard Disk. 
LIST $4495 



Photographic Animation of 
Microcomputer Graphics 

By compensating for a computer's slow rate of display generation, a 
movie camera can produce pleasing animated graphics 

A computer's abili ty to generate 
pictorial displays open the door to 
many e cit1ng applicati n , but most 
computers can't achieve the anima­
tion quality of commercial movie or 
TV. lnterfacing a movie camera to a 
computer, however, can overcome 
this drawba k. 

The inabili ty of most computers to 
achieve TV-quality animation st m 
from their video-display generation 
rates. hese low rat s pr vent a com­
puter fr m generating the successive, 
lightly different images quickly 

enough to er ate the ill usion of con­
tinuous motion a per eived by the 
human eye. For example, simulating 

INTERFACE 

by Peter Cann 

a piec of TV footage in r al time (re­
quiring 60 fram s pe r second) is a 
haUenge beyond the capability of 

any ordin ry computer. 
The phrase " in real time" in the 

preceding paragraph i ignificant. 
Without it, the sentence it quali fies 
would be fa lse. For in term of reso­
lution, many con1pute rs c n generate 
images showing much more d tail 
than can broadcast TV, even though 
these computers might no t be able to 
flash a new frame on th - creen very 
1f24or 1160 econd, a can movie and 
TV equipment, r spectively. 

One way to solve the speed prob­
lem is to phot graphically animate a 

MONITOR 

CO MPUTER 

OF NECESSARY! 

I \ 

Fig u re 1: A syslem block ding ra111 . In !his c011fig11mli011, the n11i111nfio11 camem is focused 
011 the 111011 i for, which i11 tum receives mid displnys /li e comp11ter's video 011/ pul . Tia! cn111era 's 
! rigger circuit is i11/erfnced lo the computer. 
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computer's visual output. This t ch­
n ique allows a omputer to take as 
much time as it n d t generate 
each frame. When the comput r 
completes on frame, a movi e 
camera, who e hutter i trigge red 
e lectronically by th~ com put r, trans­
fer that image to a single frame of 
film and then advan s th film by 
one frame. The computer then b gins 
to draw the n xt frame. When it 
f inishes, the camera re ords that 
frame and again advances its film on 
frame. When th e entire pre entation 
has been captured on frame at a 
tim in thi mann r, the fi lm is de­
veloped and hown at ufficient 
speeds to be of interest to peop l . 

Effective use of this techniqu r -
quires an understanding of the fac­
tors that affect stil l photogr, phy of 
video images, such as expo ur tim ­
ing, ambient light, and the aJignm nt 
of th amera w ith the scr en. For all 
but the briefest presentations, it i 
aJmost imperative to have the cam ra 
controlled b the compute r (see 
figur 1) . 

This article offer variou tips for 
tho e interest d in still or top-action 
photography of video disp lays . 
Along with e planations and s ugge -
tion of a general natur , I will pre-
en t example , including program 

and camera-control interface , for the 
TI-99/4 and Apple IL computer . 



(la) (lb) 

Photo 1: Vide(I ~isplay 1111d rn/1/lage. P~r oto 111 shows fhal /1rig/1t extm 111/ light and n brief (1/125 seco11rl) exposure nre good fo r f11 e cnbbnge 
b11/ bnd for the l11deo rl1spl11y. Photo 1b, 111 co11/msl, shaws /1111/ no exlernnl lig/11 mid a long (112 second) exposure 11re greaf for video displny­
/111 t where's t/1e c11bbnge? 

Shooting Video 
Photographing a TV picture is not 

the ame a photographing, say, a 
cabbage (see photo 1). The TV image 
i created by an electron beam of 
varying intensity that ans aero 
the phosphor-coated screen at high 
peed . The phosphor glows where 

the beam hit it, with a brightne s 
related to the beam's intensity. The 
beam scan on horizontal line every 
60 microsecond or so, generating a 
complete frame every 1/60 second . 

A photograph of a TV creen ex­
posed for less than 1160 second 
come out with part of the picture 
much darker than the rest ( ee photo 
2a). These parts may n t be com­
pletely black becau e the phosphor 
continue to glow dimly for a short 
time afler the electron beam tops 
striking it. An exposure slightly 
(2a) 

longer than 1/60 second results in 
parts of the picture being somewhat 
brighter than the rest ( ee photo 2b); 
the bright part were canned twice 
during th exposure while the rest of 
the picture wa scann d only once. 

Any exposur that is an exact multi­
ple of 1/60 se ond should provide an 
e ellent picture, but camera timing 
accuracy must be better than ± I per­
cent for the lower mu ltiple - for ex­
ample, 2/60 or 3/60 ec nd. The few 
cameras whose timing accuracies r 
have ob erved have not met this re­
quirement (see photo 2c). 

One good way to photograph an 
unchanging TV image i with a very 
long expo ure. Because each dot is 
generally canned either 11 or 11 + 1 
times during an exp ure, you can 
imply make 11 great enough so that 

th difference between the two po -
(2b) 

sibilities is insignificant. J recom­
mend something like 1/2 second, 
which entails about 30 video scans. 
Anything shorter than 1/15 second 
result in noticeable image degrada­
tion due to timing effects. 

These timing problems ar much 
less erious if a monitor with a high­
persistence phosphor is used. Th 
persistence of a phosphor is a 
measure of how long a piece of it 
glows after being momentarily ex­
cited by an electron beam. The 
phosphor used in most green-screen 
monitors has much higher per­
sistence than that found on TV. 

Another threat to picture quality is 
stray light. Unlike the cabbage, which 
we see by means of the light it 
reflects, the TV picture is luminous. 
It makes its own light, and any light 
trikiTtg it from outside only washes 

(2c) 

Photo 2: Video-display pltolosmplrs il/11stmti11g the effect:; of cmncm ti111h1g. The 11125-sccmui exposure 11sed lo lnke photo 2a was too brief 
lo n•cord a whole fm111e. The Jwtfer npened while Ille mirlrlle of l/1e scree11 w11s liei11g scn1111erl nud closed before the electron be11111 returned 
lo the lop of the scree11 . Nole flint the pllosphor near tile lop was still glowing driri11g the exposure even I hough the electron beam hnd passed 
0 11 . In t11ki11g photo 2b, lire timing control was set between 1160 and 1130 second; th11s, some screen nreas were scmmed twice while tire 
s/111tter was ope11, some only once. To take plwto le, ll1e camem was set fo r n 1130-second exposure. EvenJ p11rf of the screen should h11ve 
bee11 sc111med exaclly hoice while tire slwlfer was open. U11fo rt111111tely. tire camem's liwiug mec/11111ism is 1101 s11fficienlly precise for t/1is purpose. 
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Photo 3: Video display wi/11 candle, resu//ing h1 two slrnrp reflec­
tions of the candle's flame: one from the front s111face of the gill screen 
and another from tlw back surface. Light fmm tile flame also sca/ters 
back from the pliospl10r in all directions. 

Photo 4: This photo i11dicntes pnm/lax effects. Altho11gli the two li11es 
shown here are of equal length on the computer monitor, the lower 
one looks longer because the camem was positioned below the monitor, 
looking up at an angle of about 45 degrees. 

out the picture. This problem mani­
fests itself in two modes: some light 
may bounce from the surface of the 
glass as if from a mirror, while other 
light may scatter back from the light­
gray phosphor inside (see photo 3) . 
Cue lights on the front of the camera 
should not be overlooked as a source 
of such interference. For example, the 
jumbo red LED (light-emitting diode) 
on the front of our animation camera 
at Logo Computer Systems Inc. 
(LCSJ) bounced Jight off the surface 
of the screen and into the lens, show­
ing up on the film. To prevent image 
degradation due to th is light, we 
usually covered the LED with tape. 

One last point: if the camera is not 
aligned sguarely with the screen, 
parallax distortion occurs. For exam­
ple, if two parallel lines of equal 

length are d isplayed on the screen, 
and the part of the screen containing 
one line i closer to the camera than 
the part containing the other, the 
closer line will appear longer on the 
film (see photo 4). 

The Animation Camera 
At LCSI we used a Canon 1014 XL­

S camera for animation . This Super-8 
camera with single-frame capability 
and electronic remote control (s e 
photo 5) offers three film speeds: 9, 
18, and 24 frames p r second, as set 
by the film-speed knob. Ln run mode 
these film speeds result in approx­
imate exposure times of 1115, 1/30, 
and 1/60 second, respectively. The 
1/15-second expos._ure w rks pretty 
well for shooting video images. 

Wi th the camera in single-frame 

Photo 5: Two views of the Cn11011 1014 XL-S n11i111arion cn111ern . 
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mode, the film-speed knob continues 
to control exposure time. Unfor­
tunately, the 9-frames-per-second 
position now gives a 1130-second ex­
posure. This setting produces an un­
satisfactory picture with flickering 
diagonal stripes resulti ng from in­
teraction of the camera's rotating 
slotted-disk shutter with the video 
scan . 

Whil pfaying with the camera, we 
discovered that it would shoot a 
s ingle frame at 1115 econd if we put 
it in the 9-frarnes-per-second run 
mode and closed the camera's trigger 
circuit for 1/3 second. (It seems like­
ly that man·y camera without a 
single-frame mode couJd be con­
vinced to shoot single frames by 
using this method . Even the old 
windup movie cameras could prob-



Looking Good! 



AMPLIF IER 
AUDIO 

IN PEAK P1'LS1£•11tAIN BEEP OUTPIJT-f'UL.SE 
DETECTOR GENERATOR 

RELAY 

'-------~~~MERA 

Figure 2: A block diagram of the TI-9914A intet[nce. The audio signal is amplified and fed 
to a detection circuit, which provides n digital output indicating whether a tone is present. 
Pressing the push button simulates a tone. A tone-presence signal BEEP is fed to the output­
pu/se generator. Pulses are triggered by the falling edge of BEEP. The relay can !Je driven btJ 
the output-pulse generator or directly from BEEP or it can be left unconnected. 

ably be controlled this way if you 
could devise an electromagnetic ac­
tuator for the trigger.) 

Interfacing 
I was originally retained by LCSI to 

develop an interface to pern:tit a 
TI-99/4 computer to control a Super-8 
animation camera under control of 
the TI Logo language. The interface 
was to be used in the production of 
an experimental animated movie. 

I decided to control my TI-to­
camera interface with the audio out­
put of the 99/4, which is usually 

plugged into the monitor. TI Logo 
supports the generation of a 112-volt 
(V), 400-Hz square wave at this out­
put. The duration of the camera trig­
gering pulse could have been con­
trolled by a WAIT <time> instruc­
tion in the software, but there 
seemed to be some risk that Logo 
housekeeping operations, known as 
garbage collections, might occasional-
1 y occur during the pulse, extending 
it and causing the camera to shoot a 
number of frames when only one 
was wanted. In view of this possible 
problem, my interface provides a 

hardware-timed contact closure that 
is triggered for a single pulse every 
time the audio signal goes away (see 
figure 2). 

ln the interface the audio input is 
continuously compared to a thresh­
old voltage selected to be slightly less 
than the peak audio voltage. The 
comparison result NOT-PEAK is nor­
mally high ( + 9 V), going low (0 V) 
whenever the audio level exceeds the 
threshold level or whenever the push 
button is pressed. The retriggerable 
one-shot output BEEP is high if-and 
only if-its input was low within the 
previous 11100 second-in other 
words, during the BEEP or while the 
button is being pressed. The output­
pulse generator is triggered on the 
falling edge of BEEP. A three-position 
toggle switch allows connection of 
the output-relay coil to the output­
pulse generator, nothing, or BEEP. 
The center (open) position is useful 
for preventing a power-on glitch from 
firing the camera. 

Figure 3 shows the TI-99/4-interface 
schematic diagram. In trus circuit the 
audio signal runs through a 6-kHz 
low-pass filter made up of Rl and Cl 
to remove high-frequency noise. It is 

RlO 
lSK 

N/C l DISCHARGE Vee 
14 

LM556 

R3 
22K 

O.lµF 

R2 
56K 

R 4 N/C l 
4.?K 

RS 
IK 

:>------'3"f· NONINVERTI NG 
INPUT 

R6 
2.2K 

4 V-

8 
N/C 

S N/C 

2 
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N/C 
3 CONTROL 

VOLTAGE 

p B 
1
o---t---+--t6 TRIGGER 

""T 

C3 
lµF 

---~---<--~~~~~~~~-4>-----~~-t--i7 GROUND 

N/C • NO CONNECTION 

Figure 3: A schematic diagram of the Tl-9914 inlerface. 
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To put your 
micro computer on 
letter quality terms 

Facit 4560 Lener Qualit Primer i specifically 
de igned for easy i megrati n imo your micro 
computer y rem. 

And especially into application w here prim 
quality, cost and ea e of operation are important 
considerations. 

The print wheel library ~ ature a variety of 
nacional versio ns and type-·1y les. The easy drop-in 
print wheel ; print full y formed chara tcr . Bold 
face and hadow character a well a. automati 
underlining add further primout versatili ty. 

Pitch 10, 12, 15 and propo rtio nal c rr pond 
ing to th in erced pri nt w heel are on tro lled from 
the front panel or via the interface. All vw rd pro­
ce ing command are indu try standa rd. 

Friction feed, landscape and po nrait pap r 
handling, optional forms tracLOr ancl two-bin cue. 
sheet feeder completes your low noise (<60 dB) 
22 CP Letter Quality printer. 

The Facit 4560. 

Circle 183 on inquiry card. 

235 Mam Dumtab/e Rood 
PO Box 828 Nasliua NH. 03061 
Phone. (603) 88.1·4157 
Europe S.10545 Stockholm. Srr ·den 
Phone. (8) '1386000. 



Circle 472 on inquiry card. 

GET FULL VALUE 
FROM YOUR VICTOR 9000™ 

lJCSO p Sys rr.m · 

then AC-coupled to the inverting in­
put of the LM741C op amp through 
C2. This input is biased at + 2.5 V by 
the voltage divider consisting of R2 
and R3. The noninverting input of 
the op amp is tied to a voltage in the 
range of + 2.5 to + 3.6 V by the adjust­
able voltage divider consisting of R4, 
RS, and R6. The exact voltage is 
selected by experiment. 

The output of the op amp is filtered 
by the R7-C3 combination. Diode Dl 
provides the desired fast-discharge, 
slow-charge action. Push button PB1, 
when pressed, holds C3 in the dis­
charged state, duplicating the effect 
of the audio-beep signal. The voltage 
across C3 is interpreted by one of the 
twin 555-type timers in the LM556 
chip. This half of the chip is con­
figured as an inverter with hysteresis. 
Trip points at the input are 1/3 and 
213 of the supply voltage. Including 
R7, C3, and 01, this circuit can be 
called a retriggerable one-shot. 

The retriggerable one-shot output 
(LM556 pin 5) is made available to 
SW2 (mode select) and is coupled to 
the output-pulse-generator trigger in­

- - ------- -----------------1 put (LM556 pin 8) through the C4-R8 

Put labels 
on your list. 

Next time you shop for computer supplies, pick up a pack of 
Avery's new self-adhesive labels. By putting all yow· address 
lists on labels, you get more done in less time. Name badge 
labels, shipping labels, piggybacks and new clear labels are 
also available. 

The labels are designed especially for micro computers. 
And they're packaged to fit neatly behind your printer. Look 
for them wherever you buy computer supplies. 

~Avery Label 
An Avery International Company 

Business Systems Division 
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Circle 50 for dealer inquiries. 
Circle 51 for end-user Inqui ries. 

high-pass filter. Diode 02 protects 
this input from the + 18-V spike 
created by the rising edge of the one­
shot's output. The time constant for 
the output-pulse generator equals 
(R9 + RlO)CS, RlO added to avoid the 
possibility of a short circuit at low set­
tings of R9. 

SW2 connects the reed-relay coil to 
LM556 pin 5 (direct mode), nothing 
(safe mode), or LM556 pin 9 (pulse 
mode). Freewheeling diode 03 kills 
spikes created when the reed-relay 
coil is deenergized, and ballast 
resistor Rll reduces the load on the 
pulse-generator output (LM556 pin 9) 
sufficiently to ensure proper opera­
tion when SW2 is in pulse mode. 
(Adding R11 shouldn't be necessary; 
a healthy LM556 chip should be able 
to function while supplying up to 200 
milliamperes to the relay. The inter­
face that I built, however, couldn't 
end the output pulse until I installed 
the resistor. Other solutions might in­
volve more careful layout or in­
creased use of filter capacitors on the 
power lines.) 

Power from a 9-V battery is con-



LET THE 
WAITING 

TM DO THE 
••••••••••••••••••••••••••• 

Two RS·'232C Connec1ors for sttiol In . ------

pul ond 11'J1put -------=------------
6 Lcds 10 indkate power, ~nsmis.!lon 
ond reception suuus. b"flu octlvlt11>s, 
page 11u mbeir. t!(C' . 

SKIP end REPRINT provlde lndependonl 
pll9@ control lo roprlnt porUons of 
documentation. 

40 Pin E..ponslr>n Bus •Ylll1ob1e 
fulute iexpa.nsion 

3 extemolly oc.,.,sslbfo Dip Switches •or 
baud1.,e , devl"" typo. ond parallel and 
ser>al selections. Sele.,Uon• """ be mode 
wlthO<Jt losing bufler 

Connect an "ANGEL " between your com­
puter and your printer, and let the "ANGEL" 
do the waiting .... 
Your valuable computer spends 95% or Its 
time waiting for the printer to catch up .. . and 
while the computer waits, the payroll con­
tinues. 
The computer sends data to the "ANGEL" 
at speeds up to 19.2K baud. The "ANGEL" 
stores data and sends it to the printer al a 
speed the printer can handle, and your com­
puter is Free to continue working without in­
terruption. 
A USER WRITES: 

"I tried the "ANGEL" with my Altos 
system connected to an Epson MX-100, 
both set at 9600 baud. Without the 
"ANGEL" it takes 30 minutes to print 210 
doctors' requisition forms. W ith the 
"ANGEL" installed, my computer is free 
after 90 seconds." 

With "ANGEL'S" self diagnostics and 
memory test, the entire system thorough ly 
checks itself every lime you power up. 
PAGE REPRINT is another unique feature. 
EXAMPLE: You are printing a 32 page 
report, and the paper jams at page 11 . 
Reset the printer to the top of the form, 
press PAGE REPRINT, and resume printing 
at the top of page 1 1. Want to restart two 
pages back? Press PAGE REPRINT twice, 
and you resume at page 1 0 . 

-· - _..---
j 

PAGE REPRINT 

Function keys t.tend the u>eJul com. 
mMd! to mo1e lhan 10, ln<:ludong : heJ<­
rlump, memory teol. ~1e ~. etc. 

Independent PAUSE and HOLO con­
trols 10 suspend lr•nsm~lllon 4nd rO<'.cp­
tioo . 

Tli<o 20 P•ll Edge Connecto/5 lor parallel 
1npul and outpul 

" A GEL" is compatible with olmost ofl Mk ro·Compulers, lncludlng IBM, Apple, TRS-80, Ye<lor Graphic, Norll1St•r. Altos. 
Xeiox, Heoth. Zi!ni111. NEC. DEC, etc.. wilh RS · 2.32 ...W, Hordwa"' Handohaklng. or Centrnnics mrnpotible parallel lntedoce. 
Th, manufric turr r r-Ht!:,.,,.e-,s thl!: right to change the p roduct sped fication . 

... And think or these other possibilities: 
HEX DUMP. Display or printout every bit 
of data your computer sends out lo the 
printer in an easy·to·read Hexidecimal and 
ASCII format. A must for your programmer. 
Pause and Hold for real time programs. 
Page skip for selective printing. What a 
waste to print the entire documentation if 
you only need part of it. 

Simple external switch settings, let the 
"ANGEL" accept either RS-232 serial or 
Centronics parallel data and can output 
either/or in any combination , 
(S·S.S·P.P·S,P·P). The "ANGEL" is com· 
patible with almost all Micro-Computers, 
and can be installed by anyone in minutes. 
Switches are clearly marked for ease of 
operation, and a concise, USER FRIENDLY 
operator reference card is included with 
each unit. 
The "ANGEL" has a ruu one year limited warranty. 
THE ~ANGEL" Will. NEVER KEEP YOO 
WA.ITING! 

-
~ 

, .... ,_, a'4 

,- ,~, ..--1 ' ·~ ·, ·~ ~ 

HEX DUMP 

ANGEL. The Intell igent Buffer. features: 

64K Byte Me'mory Size 
Four Interface Modes in one unit : 

. Serial to Serial 
- Parallel to Parallel 
· Serial to Paral lel 
. Parallel to Serial 

· Serial Baudra te from I l 0 to l 9 .2K Baud 
· Sing le. Multiple and Continuous Copy 
- Clear/Reset 
- Pause/Hold 
. Page Skip 
· Page Re-print 
- Page-Pause 
· Hex-Dump 
- Sel f-Diagnostics 
· Space Compression to extend the effec­

tive buffer size to more than 1 28K 
· Price - $295 .00 

r TO ORDER:- - ~ - - - - -

I CALL TOLL FREE 1 ·800-323·3304 
I OR SEND CHECK OR MONEY 
I ORDER TO UGO RESEARCH 
I Please ru.sh me ( ) "ANGEL(S)" @ 

I $295.00 each 
I Sub total 
I 1~~8'5 Add 6 % U.S. sales tax __ _ 
I DeUvery charge $4.00 
I TOTAL 
I Charge my ( ) VlSA ( ) MASlCRCARD 
I MY ACCT. # IS _______ _ 

Llgo Research , Inc. • 396 E. l591h St. • Horvey. IL 60 4 26 • 1·312·331·8797 • In Canada 1-416-85 9 ·0370 I EXPIRATION DAT.__ _______ _ 
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Photo 6: Filming tinder control of Tl's Logo ln11g11age. Photo 7: For n few dollars, tl1is i11te1fnce lets //1e Apple comp11fer 
co11trol an isolated set of contacts, which can control camems, cnssefle 
decks, model trains, nnd other items. Game paddles cn11 be plugged 
in on top. 

trolled by SWl and filtered by C6. C7 
reduces harmful arcing of the reed­
relay contacts. Video ground is used 
as a reference for interpreting the 
voltage on the single audio conduc­
tor supplied by the 99/4. 

In use the camera is focused on the 
monitor screen and connected to the 
interface (see photo 6). The interface 
accepts the 9914's audio and video 
plugs and provides a video plug to 
the monitor. The video plug is in­
volved because the 9914 has only one 
wire going to the audio plug; the in­
terface, like the monitor, uses video 
ground as a reference for interpreting 
the audio signal . 

N/C 
16 15 

NJC 
14 

I have also made a camera-control 
interface for the Apple that is much 
less complex than that for the 99/4. 
This relatjve simplicity is possible 
because the Apple provides latched 
logic outputs at its game 110 (input/ 
output) socket along with power for 
user circuits. These utputs are co n­
trolled by referencing certain physi­
cal-memory addresses. The various 
Logo implementations for the Apple 
support th is output control with 
.DEPOSIT <address> <va lue> 
and .EXAMINE <address> com­
mands. They also provide a means of 
forcing a garbage collection, which 
prevents arbitrary garbage coUections 

N/C 
l3 

N/C 
12 

N/C 
11 

N/C 
10 

N/C 
9 

APPLE GAME 110 SOCKET 

2 
N/C 

3 
N/ C 

4 .7K.Sl. 

TO cr11----~ 
" REMOTE" _L_j 
(CAMER A OR 
CASSETTE ) 

4 

N/C 
5 

N/C 

4 .7K.Sl. 

2N222l 

6 
N/C 

7 
N/C 

N/C • NO CONNECTI ON 

8 

Figure 4: Apple-i11terfnce schematic diagram. The Anm111ciafo r 0 011/p11I of the Apple is 
mrrplified by the transistor mid used to co11 f ro/ the relay. The res istors profec/ the Apple and 
Ille transistor nnd ensure that fl:e transistor turns off wlie11 ii s/ro11 /d. The diode allows the 
relay's coil current to decay gmd11nlly wl1e11 thr tra nsistor tums off. 
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from popping up for a little while, 
allowing generation of an accurate 
delay with a software loop. 

The Apple interface consists of a 
relay driven by a trans istor th at is in 
turn driven by the Apple's Annun­
ciator 0 (A 0) output. The circuit 
is constructed on a vector board with 
a 16-pin wire-wrapping socket used 
as a plug to mate wi th the Apple's 
game 110 socket (see photo 7). Using 
the wire-wrapping socket is an easy 
way to allow things to be plugged in 
on top of the interface. If you feel un­
comfortable about forcing the wire­
wrapping pin into the Apple's 
socket, you can use a 16-pin header. 
Th is interface can be used without 
modification to control a cassette­
deck motor. 

The device to be controlled is con­
nected to the normally open contacts 
of the relay (see figure 4). When 
AN 0 (pin 15) goes high, the resistor 
neh-vork pulls up the base of the tran­
sistor, aturating the transistor and 
energizing the relay coil . The resistor 
network limits the current in the base 
circuit when A 0 is high and 
divides the voltage from ANNO by a 
factor sufficient to ensure that, when 
ANNO is low, the voltage on the base 
is comfortably below the turn-on 
threshold of th trans istor. Referenc­
ing p hysical address 49241 turns the 
relay on, and referencing 49240 turns 
it off. ote the diode across the relay 
coil that allows for the orderly 
disposal of energy stored in the coil's 
magnetic field. Without the diode, a 
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3M introduces the 
Purrrrrrrsonal Printers. 

' 

Quiet, high-quality printers at prices that won 't 
scratch holes in your pocketbook. 

$299, manufaclurer's 
suggested retail price, for a 
printer that puts 80 columns 
of full-size texl, 136 columns 
of compressed print, and 
computer-generated graphics 
on crisp while paper. Or $249 
for lhe 40/80-column model. 

Price is about the only way 
that our new 3M Silent PC 
Prinlers draw attention to 
themselves. At home or in the 
office, they're virtually 
inaudible since their non­
impact electronic printing 
elements skim across the 
paper with none of the 
monkeylike chatter that you 
hear from ordinary matrix 
printers. Result: Less 
distraction for you, and less 
disturbance to others. 

Our Silent PC Printers differ 
from most other sensibly­
priced printers in another way, 
too. They print sharp, black 
characters from one end of 
the paper roll to the other, 
since !here's no ribbon to 
wear oul. 

Maintenance is kept lo a 
minimum since 3M Silent PC 
Printers have only two moving 
parts: lhe pinless printhead 
and the DC stepper-motor 
paper drive. They come with a 
one-year warranty (90 days 
on Printhead), and they're 
made in the U.SAby 3M, a 
company whose name is 
synonymous with quality. 

Either serial or parallel 
interfaces are avai lable. For 
literature, and for the name 

3M Business Communication Products Division 

Circle 3 on Inquiry card. 

u 

40180-column Silent PC Pnnter 

of a dealer who can give 
you a demonstration , ca ll 
800-538-8157 Ext. 928 lol l­
free. (In California, call 
800-672-3470 Ext. 928.) In 
Canada, call 1-800-268-9055 
and ask for operator #11 . Or. 
if the cat's got your tongue. 
marl the coupon instead . 

r---~~~ ... ~-, 
Mail to: BYT 1083 
3M Business Communica tion 
Products Division 
Alln .: G. Coll ins 
3M Gen er- Building 21 6·2N 
Sl. Paul, MN 55144 

0 Please send literature on lhe 
new 3M Silent PC Printers and 
tell me where I can buy them. 

0 I'd like a demonstration soon. 

11lle _____ __ _ 

Phone ,..____, _____ _ 

Company _ _____ _ 

Address-------

City _______ _ 

I Stale Zip _ __ _ 

L---------.1 
3M hears you . . . 

3M 



Circle 31 on lnqu;ry card. 

TEXTILE HALL 
CONVENTION CENTER 
GREENVILLE 
SOUTH CAROLINA 
MARCH 19·22, 1984 
Don't miss the event of the BO's 
as the Sun Belt explodes with 
the first automated manufactur­
ing exhibition and conference. 

Planned to bring the latest 
state-of-the-art hi-tech manu· 
facturing and processing into 
the heart of the rapidly 
expanding industrial South, 
AMB4 offers a full 4 day con­
ference and exhibition. 

The conference will have 
speakers of international stat­
ure. Both events wm cover all 
areas of automated manufac· 
luring and technologies. This 
will include robotics, metal­
working, materials handling, 
CADICAM, process control 
instrumentation, CNC, micro­
processing, flexible manufac­
turing systems and other 
related fields. 

Call today for complete 
details on AM84. 

Conference: 
803/242·3170, Ext. 260 
Exhibition: 
803/233-2562 
P.O. Box 5823 
Greenville, S.C. 29606 

AM84 ConferencelExhibilion is co­
sponsored by lhe Technical Education 
System of South Carolina and Textile 
Hall Corporation 
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voltage many times greater than the 
supply voltage could appear across 
the transistor when the transistor 
tries to interrupt the current in the 
relay coil. 

On machines already equipped 
with a software-.controllable cas­
sette-motor relay, the Remote cord 

can be plugged directly into the 1014 
XL-5 camera. Such a direct connec­
tion should also work with machines 
that use a transistor to control the 
cassette motor if the wiring is such 
that the camera's control-circuit cur­
rent can flow through the transistor 
in the appropriate direction. 

Listing 1: Tl Logo procedures used to genemte an animated film, frames of which appear 
in photo 8. 

'ID ACTION 
TELL TURI'LE 
CLEARSCREEN 
HIDE!URTLE 
COLORBACl<GROOND 1 
SEimLOR 15 
sx - 80 
SY 30 
SE'l'HFADING 90 
L 
0 
G 
0 
OOPENCIL 
REPE'/\T 24 [b"HCX:.Yr] 
SIGNAL 
END 

'ID L 
PENCX'MN 
RIGHT 90 
DRAWF0~'1ARD 24 
LEFI' 90 
DRAWFORWARD 16 
PENUP 
LEFT 90 
DRAWFORWARD 24 
RIGHT 90 
DRAWFORWARD 4 
END 

'ID 0 
PENUP 
DRAWFORWARD 12 
PENDCMN 
REPE'/\T 72 [DRAWFORWARD 1 RIGHT 5] 
PENUP 
DRAWFORWMD 16 
END 

'ID G 
PENUP 
DRAWFORWARD 12 
REPEAT 9 [DRAWFORWARD l RIGHT 5) 
RIGHT 180 
PENDCMN 
REPEAT 63 (DRAWFORWARD l LEFT 5] 
LEFI' 90 
DR~RWARD 12 
PENUP 
RIGHT 90 
DRAWFORWARD 12 
RIGHT 90 
DRPWFORWARD 16 
END 

'ID DRAWFORWARD :STEPS 
IF :STEPS = 0 '!HEN SIOP 
FORWARD 1 
BUILDPENCIL 
9!001' 
DRAWFORWARD ( : STEPS - l 
END 

'ID BUIWPFNCIL 
MAKE "X ( XCOR - 7 
MAKE "Y YCOR 
TEtL SPRITE 0 
SEl'COLOR 4 
SY ( :Y + 4 ) 
SX :X 
CARRY 0 
TELL SPRITE l 
SEI'(DLOR 11 
SY ( :Y + 12 ) 
SX :X 
CARRY l 
TELL [2 3) 
SETCOLOR 3 
SY ( :Y + 28 ) 
SX :X 
CARRY 2 
TEIL SPRITE 3 
SY ( :Y + 44 ) 
TELL SPRITE 4 
SE.TCOLOR 6 
SY ( : Y + 60 
SX :X 
CARRY 3 
TELL 'lURTLE 
lflDEl'URI'L E 
END 

'IO SHC<:Jr 
BEEP 
WAIT 10 
OOBEEP 
WAIT 60 
END 

'ID OOPENCIL 
TELL [0 l 2 3 4] 
SETCOLOR 0 
END 

'IO SIGNAL 
COLORBACl<GROUND 15 
PRU7I' (ALL DCNE . J 
WAIT 60 
COLORBAO<GROUND l 
WAIT 30 
SIGNAL 
END 



(8b) 

(Sc) (8d) 

(Se) (8f) 

Photo 8: Tl Logo shape definitions (photos Ba through Bd) and the resulting action slwts (photos Be through Bg). 
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Listing 2: Ari Applesoft listing used to genemte n time-varying gmp/1. 

100 TEXT : HOME : \!TAB 5 
200 PIUNr "THIS PKX;RAM GE:NERATF.S AN ANIMATED FILM" 
300 PRINr "OF A TIME-VARYING GRAPH OF VOLTAGE (Y)" 
400 PRINI' "VERSUS POSITION (X) VERSUS TIME (T) FOR" 
500 PRINr "A RESONATIOO LENGTH OF PERFECT TRANS-11 

600 PRINr "MISSION LINE WITH SHUNI'ED ENDS. 11 

700 PRINI' 
800 PRIN.r "THE LINE IS ASSUMED 'ID BE RESONATING" 
900 PRINI' 11 AT ITS FIRSI' AND SECOND HAFMONICS WITH" 
1000 PRINI' "EQUAL .AMPLITUDES. II 
1100 PRINr 
1200 PRINr ''WHEN PinJECTED AT 24 FRAMES PER SECONI:>" 
1300 PRINI' "FA.Qi CYCLE OF THE FIRST HARMCM:C TAKF.S 11 

1400 PRINr "AOOUT ONE SE<DND." 
1500 PRINr : PRINI' 
1600 PRINI' "PLEASE ENl'ER THE NUMBER OF SECDNDS '10" 
1700 PRINI' "BE Fii.MED. RETURN 'IO BEGIN. -->"1 
1800 INPUT S 
1825 PRINI' 
1850 PRINI' 11STANDING WAVE, II 

1875 PRINI' "FIRST AND SECOND HARMONICS." 
1890 HOOIDR= 7 
1900 FOR T = 0 'ID (S * 6.28318) S1'EP .261799 
2000 HGR 
2100 FOR X = - l ro + 1 SI'EP .02 
2200 Yl = SIN (T) * COS (X * 1.57080) 
2300 Y2 = SIN {T * 2) * Q)S ((X + .5) * 3.14159) 
2400 Y = Yl + Y2 
2500 HPWl' (130 + (X * 120)),(90 + (Y * 40)) 
2600 NEXT X 
2700 FQKE 49241,0 
2800 FOR D = 1 'ID 300 
2900 NEXT D 
3000 FOKE 49240,0 
3100 FOR D = 1 11'0 1000 
3200 NEXT D 
3300 NEXT T 
3400 TEXT : HOME : VTAB 10 
3500 FLASH 
3600 P.RINr "*************************" 
3700 INVERSE 
3800 PRINI' : PRINI' "FII.MING OOMPIEI.'ED." 
3900 OOP.MAL 
4000 END 

Photo 9: 7i.vo examples of the Applesoft trrmsmission-line model in nction. 
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Phot-0graphk 
Animation Examples 

The et of TI Logo procedures 
shown in listing 1 and shape defini­
tions shown in photo 8 cause the pre­
viously described TI hardware sys­
tetn to generate an animated film of 
a pencil writing the word "LOGO~' 
Although this animation looks pretty 
good on the monitor, the film pro· 
vides better animation quality. The 
procedures are give.n in the order that 
they are first called. ACTION is the 
top-leve.1, script procedure. 

The Applesoft program shown in 
listing 2 generates a time-varying 
graph (see photo 9) . The graph rep· 
resents relative voltage in terms of 
time and position along a resonating 
length of perfect transmission line 
with shunted ends. The line is as­
sumed to be resonating electromag­
netically at its first and second har­
monics. The length of the line is 
equal lo one-hall the wavelength of 
the lower frequency and one wave­
length of the higher. The amplitudes 
of the two frequencies are the same. 

Conclusion 
It is often useful to photograph a 

computer-generated video image. E -
posure timing, ambient light, and the 
positions of the camera and monitor 
are critical to the success of such 
photography. 

When a computer is able to gen­
erate a series of displays that would 
be interesting or useful if-and only 
if-display rates could be many times 
faster, photographic animation can be 
used to achieve the desired multipli­
cation of speed. ln almost all applica­
tions of this technique, it is extreme­
ly desirable to place the camera 
under the control of the p rogram 
generating the display.• 

Tlris prajtct wns ca rried out under the 1111 pices 
of [Qgo Comptller Systems Inc. (9960 Cole de Liesse, 
I.nchirre, Quebec Hl!T' 1A1, unnda, (514) 631-7081) . 

. flll/erCtmn, who is almost entirely se/{-ed11cated 
m tht computer field, /tas a near congenital fnsci 1a~ 
tio11 with mad1nies. His first exposure was to n11 
IBM 370 rurming FORTRAN. Afier11-briefstay al 
MIT 1md a fer.o 11mr:; of freight lrandllirg. he 11.JOttnd 
11p at wgo Co111pi1/er Systems. He is now witli Alari 
(5 Cnmbridge Ctr. Cambridge, MA 02142) main­
tainirrg 11 Unix\~. l'fter rnjoys 1111dch1g anytlri11g 
11111/ /lceps, whim, or cnmches. 

Clrcia 388 on inquiry card, --+ 
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INTRODUCING THE NEW DS220 
MULTl·MODE MATRIX PRINTER 

In the beginning was the' Datasouth OS 180 A printer 
that def1neci high performance printing, with cJ balance of 
high technology design and mechanical s11npl1c1ty A high 
throughput printer that produced clean h2irclcopy under the 
most severe cond1t1ons 

Now thl'rc's the Datasouth DS220 . A printer that ra1'>e'> 
those high performance standards and applies DcJta'>outh 
technology to multiple printing tasks- all at one time 

The Datasouth DS220 redefines high pcriorrnance for 
rnult1rnodc printing the way the DS180 did for data qual ity 
printing 

Fur speed, the 05220 comb1nl''> a 220 CPS print 5pPed 
with servo-controlled logic <>c>cking ,rnd high spr'('d t.1hbinq 
UVl'r blirnk c,pacc.•s Hw; clilOW') the' DS220 to ;ip lll')[,mtly 
f rorn <Jill' printable' d1tiractPr to r he> rwxt 111 s1d!' by <;1dt' 
fL'sts of rc,11 task pl'rfor rnancc -- nol Ju'>t spL'C c,h<'cl comp.ii 
1sons - thL' 05220 out pPrfurrn'> 1!<:. riv<1I'> tirm• .iftL'r t11m•. 

~or com•<,pondcncc. thc' 05220 uses 11'> 40 CP<., h1 
d1rect1onal NLQ mode to form characters with the prc•ns1on 
,md da11\y you would ('XPl'Cl lrorn ,1 word pron''>'>lng p1111\l'r 

Ami frn y1,1ph1c'" the DS220 ,1dds h19/i JH'rforrn.i1m• 
,11t1stry tu pupul.ir m1crocrn11pute>r .ipplic.it 1c lll'> prrnir.im., 
through hil]h rt•'>olut1()fl, dc>t <1ddrl''>.,,1hlc• outp11t <;h,11p 
new dt1 t,1il'> l'fnt'rgt' from bus1rws<:. ch,irt<:. ..ind lJlclph'>. ,Jlld 
frOrll l'n91n('L'r1nlJ drciwmgs 

l··I :;: t~i 1 .. i 
I::· E:: I:~ i::· 1:1 F { i··~1 1t.·1 I·· .. ! c:: 1::: 

The <:.um 1s even more> than thrl'l' p1111\L'rs 111 011\' Tilt' 
OS220 offers a total of l'll'wn d1fh'rl'nt p1tclw., <111d fu11h 
along With 5C'VC'f1 lrl(l'frldl1011dl d1.ir,l(\(-1 SL'b rill'> 11llf1 
volatile space for up to 64 do-1t·your~t'li ch,1r,KtL'r'> frn 
downloacling from tht' host computc•r 

And !host> ,1rL' f1JSt tfw pr1nt1r1~1 L.ip.ibil1t1l''> 111 (ltill•1 
rcspc'cb, the 05220 outpl'rfurms nut 111-, t 1h1'if b11t v11 \11,111~· 
every othC'r printer on the' rnarkct Its front parwl p1u~11.i111 
rn1ng '>t'\S rww st,rnrl,1rch rn U'>t'r fr1L'ndlv 1>r111t,'1 1•1qrn11111111\ 
Its four d1g1t LED d1spldy .md pu'>h b11t1ur1 p.11wl .1ll(l\\' pru 
grarnrrnng of ow1 fifty IL'.J\lll!'5, with ,1 m1111111u111 ,if Ii>'>'> 

.ind conf us1on ThO'>l' I t'.1t1H t'~ 1t1l l11dL' .1 v.111L'ty nf 111lt>1 f, Kt· 

and nimmun1c.1t1cms <,1•k•ct1rn1s th.it ,11lo1v u>111p,it1hd1ty 
with a vv1dt• r,111<Jl' uf 1111111,111d1111trou>np11!1•1-, 1\nd 1'11 • 
05220 hanclk><; <,1x p,irt furni'> w1tll 1t'> ,HIJti.,t.ihle tr.ll \1)1 lt't\I . 
.l'> WL•ll .1s cut \lit'('\'> .111d iL'tll'l IH'.id with 1h 1111 !11111 ft·,,.I 

Bt>~l of .ill, tlH• LJ~220 .idv.irit1'\ .ill tlil' 1•1H111i.•1•11tHJ. 
Ol'>1gn ,md rn<'cl1,1111t.il v11 luc•\ L''>l.1hl1-,lwd hy 1h 1(111•1111111! •1. 
thl' DS180 In lhl' D,1t.i.,outli t1.id1t1t111, !lit•[)',})() 1\ 111.idt· 
to nm V11tu,-1lly n1m'>top 111 .i w1dl' v,1111•tv of .1ppl1,,1t11111., 

fl>'il dr IVl' l hrt 'L' I 11qJi pt 'If l ll 111.11H1' J ll 11 11( 'I', 111 t ll ll' -

tlH• rrnilt11nudl' ()<.,220 
C1ll for dt•\.111'> ,md tlu• 11.HlH' 111 your lh'<ll•''>t ll.1t.1-,l'lill1 

'>rlil''>1\r•rv1< t' d1\l11hL1t()1 
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The Fourth National 
Computer Graphics 

Association Conference 
Graphics hardware is better, faster, and cheaper-but the software 

still lags behind 
by Alexander PourneHe 

Photo 1: A view of McComrick Place, where NCGA 1983 was held. (Pfroto by the author.) 
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The National Computer Graph ics 
Association (NCGA) Conference is to 
computer graphics what the National 
Compu~er Conference (NCC} is to 
the entire computer industry. All the 
manufacturers go tt> the NCGA show 
to exhibit their latest in pkture­
making equipment. The conference 
is only about a quarter the size of the 
NCCt but that means there's a fight­
ing chance one person can see the 
whole show. (Some of the companies 
represented at NCGA and SIG­
GRAPH are listed in the text box at 
the end of this article.) 

This summer's NCGA was held in 
Chicago's McCo.rmick Place, the 
largest convention hall in the United 
States (see photo 1). I spent only two 
days at the show last year. I was at 
this year's for four solid days and still 
didnt see every booth and exhibit. 

What can these newfangled ma­
chines do that Aunt .Rhoda's Atari 
can't? WeU, an Atari 800 can display 
only eight colors at a time on a field 
of 320 by 192 pixels (picture 
elements). The very best in computer 
graphics displays are 4096 by 4096 
pixels and can display over 16 million 
colors. Top-of-the-line machinery can 
write at more than 10 million pixels 
per second, making images move in­
credibly fast. Only the most demand­
ing applications can currently justify 
the high price ($30,000 and up) that 
quality demands. Prices are falling, 
howevei:. What was $100,000 last year 
is now $50,000. 

The theme of 1982's NCGA confer· 
ence was electronic drafting. This 
year, the focus moved to electronic 
graphs. Businessmen surpass engi­
neers as the largest market segment . 
Businesses want "presentation graph­
fcs'!....bar and line graphs, pie charts­
and they're willing to pay a lot for 
them, The !one of this year's NCGA 
show was quite different from last 
year's. Electronic drafting and 
CAD/CAM (computer-aided design/ 
computer-aided manufacture), aJ. 
though still very important~ were 
second-place topics behind presenta­
tion graphics. Office automation 
(which overlaps the graphics in­
dustry) and imaging tied for third 
place. New companies making one or 
two graphics devices were the most 

exciting part of the show, a a] ways. 
Robert Heinlein fans will be hap­

py to know that Drafting Dan, from 
the book Door into Summer, is alive 
and well. Heinlein described Dan as 
a cross between a drafting table and 
a typewriter but didn't predict that 
plans would be laid out on a video 
display before pen ever touched 
paper. Tedious redrawing for engi­
neering change orders can be all qut 
eliminated with current CAD/CAM 
equipment. 

Why are so many people interested 
in business graphics? ft seems that 
designing a building is less important 
than presenting la t year's sales 
figures in co]or. Management wants 
more productivity; color graphs can 
be drawn by computer much more 

Drawing software at 
the conference ranged 

from poor to good. 

quickly than by hand. The data is 
available before it's out of date. 
"Graphics at Work" was the show's 
official theme, but "Improving 
Business Communications'' would be 
more accurate. 

What are people in business doing 
with computex graphics? They're do­
ing lines, bars, and pies: the three 
basic chart groups. I thought H was 
tragic to see so much equipment 
making such unimaginative pictures. 
I can only hope this will change. (For 
the author's report on a show em­
phasizing more imaginative graphics, 
see the text box at the end of this 
article.) 

Last year I complained about the 
lack of games at the conference; it's 
a shame because games can demon­
strate just what all this incredible 
machinery can do. This year I figured 
out why there are no game : credi­
bility. The attitude l encountered 
was, '1Can you imagine some cor­
porate vice-pre ident walking up to 
my booth and seeing Stai: Raiders? 
He'd never buy anything &om me!" 

Show Highlights and Lowlights 
Interest in graphics is accelerating­

the CGA show grew about 20 per-

cent in floor space thi year; already 
the number of companies signed up 
for 1984's show exceeds the number 
of this year'. exhibjtors. The highlight 
of 1983's show was galloping tech­
nology that's resulting in some out­
standing equipment with astonishing 
potential. The show's lowlight was 
the drawing software, which trans~ 
lates the operator's (or artist's) com­
mands into pictures. Drawing soft­
ware at the conference ranged from 
poor to ood; none of it was 
excellent. 

The drawing software currently 
available enables you to draw lines, 
bo es, shades, circles, planes, and so 
on, but it lags behind the hardware 
by two years or so. Like most m icro­
computer software, it's not very seli­
explanatory or helpful. Slowly, 
microcomputer software has im­
proved; there's a bunch that is really 
outstanding. I see that trend in draw­
ing programs. A major cause of the 
lag is that companies fom1ed to make 
new graphics products usually make 
hardware. If they Write any software, 
jt is often to test their new boards. As 
a result, the new guys on the block 
(and there are a lot of them) have in­
credibly powerful hardware but 
nothing to do with it. When the IBM 
Personal Computer was announced, 
little software was available. The 
situation improved when software 
writers saw the enormous potential 
market. The graphics market is 
perhaps less concentrated but almost 
as large as the PC software market. 

New Product Profiles 
Shows are horrfo1e places to get 

any in-depth data on new products; 
nothing works perfectly. One com­
pany's main processor died the first 
afternoon of NCGA and wasn't re­
vived until the next day. On the othex 
hand, shows are great if you're wor­
ried about a company's product 
reliability. Electronics are notoriou 
for breaking when moved. 

Prices are plummeting. New, low­
priced, medium-performance, medi­
um-density boards were everywher 
this year. Of course, low price to peo­
ple in the graphics industry means 
$4000 and up because theyre used o 
paying $40,000. 
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chrome dot graphics (640 by 300) 
built in at no extra cost, debuted at 
NCGA. The 1050 uses DR's GSX, can 
emulate a DEC VT-100, and comes 
with Wordstar, Multiplan, CBASIC, 
and CP/M 3.0; it should be available 
by the time you read this. 

Phot.o 2: Color graphics from the Rampage board by Parallax Systems. The Rampage cur­
rently runs on LSl-11 machines, including the Hea01 H-11. (Photo by the aidhor.) 

Speaking of CP/M, DR had better 
watch out for Unix. 1 was surprised 
last year to see so many CP/M-com­
patible machines but was more sur­
prised this year to see a great switch­
over to Unix and Unix-like operating 
systems. Graphics depend partially 
on operating systems for portability, 
and CP/M is still not set up properly 
for graphics. 

A new product of interest is the 
Rampage, a low-priced, high-perfor­
mance, medium-density board . The 
manufacturer, Parallax Systems Inc., 
started (of course) in a garage. Seven 
ex-employees of other graphics com­
panies thought they could do better 
than their old bosses. 

They may have been right. The 
Rampage awed other design engi­
neers at the show. They would come 
over to the Parallax booth, quietly 
watch some demonstrations, then 
return later with more designers. 
What was so impressive was not the 
actual pictures being displayed but 
the speed with which they could be 
manipulated. Photo 2 shows the 
Parallax company logo in transpar­
ency; note how the lines behind it are 
dashed. The Rampage can switch 
quickly between this translucent 
mode and hidden-line mode (in 
which none of the back side shows). 
The board (about $7000) is priced at 
less than a quarter of the nearest 
competition. Currently, the Rampage 
works only on the Digital Equipment 
Corp. (DEC) Q -bu s, although 
Parallax plans to make different ver­
sions available quickly. 

3M (you know, the makers of 
Scotch Tape) announced an interest­
ing item: a fast overhead-transpar­
ency maker. Expect it at your graph­
ics service bureau late this year or 
early next. 

CP/M has long lacked any kind of 
graphics standard. Digital Research 
Inc. (DR) formulated what it calls 
G SX, or Graphics System Extension, 

368 October 1983 (SJ BYTE PubJ.ic•lioru Inc. 

but almost no companies use it. The 
Visual 1050, a CP/M-based machine 
(see photo 3) that has true mono-

As IBM PC look-alikes proliferate in 
the micro world, so do DEC VT-100 
and Tektronix Inc. 4014 look-alikes in 
the graphics world. There are many 

Photo 3: Visual Technology's first move from tem1inals to computers. This version of the 1050, 
with software, hvo drives, CPIM 3.0, and manuals, lists for $2695. True dot graphics are 
displayed with text. (Photo by the author.) 
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The Changing Face of Computer Graphics 
Computer graphics systems are usual­

ly composed of the same basic parts. 
First, there's the operator, without 
whom not much gets done. Next is the 

, main processor or host computer, which 
does the thinking. Then there's the 
display computer, which holds and may 
process the image being displayed. 
These pictures or images are displayed 
on a video monitor, which is much like 
the guts of your television set. The soft­
ware controls everything. 

Getting data into the computer re­
quires input devices such as mice, bit 
pads, trackballs, keyboards, and video 
cameras. For more permanent image 
copies, there are output devices like 
plotters, printers, and slide cameras. 
Communications links, usually cables, 
connect all these parts. A typical com­
puter graphics system is shown in the 
photo below. 

The division between these parts is 
somewhat arbitrary; the host com­
puter, for instance, may be part of the 
graphics system. There may be only one 
processor hosting and displaying (as in 
Apple Computer Inc:s Lisa). However 
the parts falJ together, the sum is only 
as fast as its weakest link. That weak 
link is often the controlling software. 

Standards 
The difficulty of moving software 

from one machine to another is direct-

ly proportional to the differences be­
tween the two machines. That's why the 
whole graphics industry has decided on 
some de facto standards and one for­
malized one. The formalized standard 
is the ACM/SIGGRAPH CORE stan­
dard. Unfortunately, it came along too 
Late for universal acceptance. Many 
machines conform to it, but older, less 
ambitious standards-namely PLOTIO 
and FORTRAN-are still prevalent. 

PLOTIO was designed by Tektronix 
more than 10 years ago so that FOR­
TRAN programs could draw pictures on 
the then-new Tektronix graphics ter­
minals. One Tektronix employee ad­
mitted no one ever expected PWTIO to 
survive longer than five years. But like 
color television and the QWERTY key­
board, any standard will survive if 
enough units are in the field. The same 
reasoning applies to FORTRAN, which 
has become self-perpetuating. Every 
new machine must have a FORTRAN 
compiler: no one wants to rewrite that 
giant catalog of old programs. lf this isn't 
depressing enough, one of the products 
at the NCGA show was a processor that 
ran FORTRAN directly in microcode. 

Graphics systems come in two types: 
raster and vector. A television is a raster 
device-pictures are drawn from left to 
right across the screen, a line at a time. 
In vector graphics, the lines in a picture 
are drawn contiguously; to draw a 

A complete graphics system that includes an Apple De (backgro11nd left) and a Jupiter 7 
(foreground right). Commands are entered with a Summagraphics bit-pad pointer. 
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square, vector graphics draws all four 
sides, one at a time. (See Gregg 
Williams' article "A Graphics Primer," 
November 1982 BYTE, page 448 for 
more information.) Vector graphics 
machines are slowly losing their posi­
tion; even CAD/CAM systems, the 
largest users of vector graphics, are 
switching to raster. ~or may never die 
out completely, but raster will be what 
the majority use. 

Two Strategies for Generating 
Images 

Generating computer pictures re­
quires much data manipulation. One 
photo represents millions of operations 
by the computer. These operations can 
be performed either directly by special­
purpose hardware or by special­
purpose software running on a general­
purpose computer. 

Among those who generate video and 
film computer graphics are followers of 
both camps. Lucasfilm, the company 
that brought you the Return of the Jedi 
graphics, uses a lot of specialized hard­
ware. Digital Productions owns a Cray-1, 
a very fast general-purpose mainframe, 
and doesn't use much specialized hard­
ware. Both approaches have their pluses 
and minuses. Hardware takes longer to 
realize but can manipulate very quick­
ly. Developing software that generates 
images takes less time than developing 
hardware, but the futished software isn't 
as fast as special-purpose hardware. A 
combination of new hardware and soft­
ware is much more difficult to coor­
ctinate; at least some items should be 
"stock" or familiar. 

Communications 
Computers usually talk to terminals 

and modems in "serial" fashion: one bit 
at a time. The most popular method of 
communicating, the RS-232C port, is 
susceptible to noise, can work only over 
short distances (25 feet), and is com­
paratively slow (only up to about 1000 
characters per second). Two much more 
modem methods of comrnunicatin& 
serially are the RS-422A and RS-423A 
ports, but the industry, largely due to 
inertia, has not yet changed to these 
standards. It's unfortunate because 
these newer communications standards 
solve the problems of the RS-232C and 
run very fast. Speed is important 



because most display and host com­
puters can run much faster than the line 
between them, which means screen up­
dates (displaying new pictures) take 
longer than they ought to. I know of no 
computer company (graphics or other­
wise) that uses RS-422A or RS-423A 
ports to move data. In the graphics field, 
I had hoped to see optional RS42.2A on 
some terminals and computers, but it 
didn't happen this year. Sooner or later, 
at least one company will offer RS-422A 
and R5-232C ports, and the ball will roll . 
A really fast terminal is especially im­
portant in graphics because a nice pic­
ture can be as long as 25,000 words. 

Portrait of the Computer 
as a Young Artist 

I'm not a very good draftsman or ar­
tist. With a computet, I can draw 
s traight lines; more important, I can 
erase. Artists and nonartists alike can 
benefit from computerized graphics sys­
tems. Nonartists benefit because an­
other means of communication opens 
for them; artists benefit because the 
drudgery, the repetitive work is less­
ened . If the world wants "boilerplate" 
pies, bars, and lines, it can have them 
quickly and professionally. 

Computers are great for the commer­
cial arts, but what about the fine arts? 
The photo at right shows an image that 
could qualify as an example of either 
commercial or fine art. At SIGGRAPH, 
there is an art show just for computer 
graphics art. 

I don't think artists will be replaced 
by computers. lnstead, the drudge work 
will be automated, leaving more time for 
creative work. A computer can be an 
artist's tool, just as premade brushes are 
a tool. Soon, an artist will be able to 
walk into an art supply store and buy 
a new reflections package as he would 
a tube of gouache. This will be a sort of 
industrial revolution for art. 

There is, however, one major con­
troversy. When is art actually original? 
If I have the tools, it doesn't take long 
to set up the machine to make a really 
beautiful drawing. But I didn't do the 
work of painting the reflections-the 
computer did, with software someone 
else may have written. The problem will 
fade in importance as the public 
becomes more familiar with computer 
pictures and more demanding about 

-
------- ---- -- --

- - --- --

- - - - - -- -
----- --

Js it commercial art or fine art? Eleanor Matthews used the Beacon Illustrator system IAJ 
Florida Computer Graphics to produce this picture. The Beacon has a paint resolution 
of 640 btJ 480, but the picture's resolution was increased to 2000 lTiJ 2000 with Matrix 
Corp.'s fJzsergmphics enhancer unit. The image -was then photographed with a Matrix QCR. 

what it sees. The problem of judging 
originality should lessen as gi:-aphics ac­
quire a history. 

What It's All Good For 
Educ11tio11: Schools and computer 

graphics will go well together. Consider 
how much easier teaching economics 
would be if graphs of demand curves 
and gross national product could be 
changed instantly. If students could ac­
cess and experiment wi th the data, 
"math phobia" could be conquered. 

Such developments await lower 
prices, better software, and teacher ac­
ceptance. The first two are inevitable. 
An Apple or IBM PC would suffice in 
the classroom, although not as well as 
a larger machine. With the coming 
precipitous drops in prices, such tools 
could be in common use in less than 
five years. 

Office: Computers are slowly being 
accepted in the workplace. Computer 
graphics lag behind office automation 
in businesses. Word processing is still 
used only by word-processing special­
ists, not by managers. 

But many people entering the work­
force now have grown up with com-

puters and aren't afraid to type. They 
will help their coworkers Jearn to use 
computers. Almost every office in mid­
dle management will have its own ter­
minal in five years, if only because in­
teroffice mail and electronic memos are 
so much easier than the paper equiva­
lents. The trend of acceptance will slow­
ly come to include graphics, too_ After 
a while, almost everyone will latch on 
to the simple graphics triumvirate, 
bar/line/pie, although artists will still be 
called to make the more complicated 
drawings. 

Engineering Productivity 
Because there aren't enough engi­

neers, we have to make the ones we 
have work faster. Blueprint changes no 
longer need be a slow and tedious pro­
cess. The next barrier is that every 
engineer will want to have a terminal on 
his desk rather than wait in line for one 
of a few terminals. When prices come 
down, terminals will proliferate very 
quickly just as soon as management , 
realizes how much more can be accom­
plished. Several companies, notably 
Apollo and Versatec, are pushing such 
combined office/engineering networks. 
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Photo 4: An example of computer-aided 
design. This DEC schematic demonstrates just 
haw much detail the best equipment can shaw. 
On the original screeri, you could see the 
tiniest writing in the bottom right comer. 
(Photo by the author, taken from a Conrac 
monitor using a Le:xidata generator with DEC 
gmphics data.) 

of these terminals out on the market 
today and ample software, too. In a 
surprise move, Tektronix has brought 
out a relatively low-cost line of ter­
minals that emulate both a VT-100 
and Tektronix's own 4014 with color. 
At $4000 to $8000, the 4100 family i.s 
going to be very popular. 

Last year I said that Conrac (a long­
time maker of video monitors) didn't 
want to be overrun by the Japanese 
and was quickening its usually 
sedentary pace of product introduc­
tion. It displayed several new prod­
ucts, including what I thought was 
the best monitor at the show. It was 
a 19-inch 60-Hz noninterlaced model 
that was great to watch . Photo 4 
shows an image from that monitor; 
I warn you that it looks better in 
person. 

If picture quality is of major impor­
tance to you, a dedicated camera is 
in order. Polaroid Corp. has now 
entered the graphics camera market 
with low- to medium-priced ($2000 to 
$7500) camera packages that attach to 
IBM PCs or Apples and make trans­
parencies, prints, or slides. The 
Videoprinter line wa making im­
pressive screen copies from an IBM 
PC. Lang Systems Inc., maker of the 
Videoslide recorder, was worried 
about such large competition, but its 
unit is more adaptable than Pola­
roid's. The market should support 
both. These cameras don't do much 
more than take a picture from a 
screen. That means the picture's 
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resolution-how many dots high and 
wide-is the same as your screen's. 
More ambitious pictures, ones with 
more colors and more dots, require 
more ambitious hardware to smooth 
out jagged lines, use more natural 
colors, and so on. Such hardware is 
expensive but impressive. 

If your needs are greater than your 
budget, a graphics service bureau, 
which takes yow data and returns 
finished graphics, is still the way to 
go. Hardware investments are lower 
because most of the expensive equip­
ment is theirs, not yours. You send 
your picture data over a modem and 
they photograph and return your pic­
tures, usually in two days. Most 
bureaus automatically remove jags 
and beautify your pictures. 1£ you're 
worried about others seeing your 
valuable data, most service bureaus 
will send your pictures back undevel­
oped. Bureaus charge between $5 
and $15 a slide (less for large orders) . 

True 3-D was before its time and re­
mains a pretty sideshow. Obviously, 
true three-dimensional display (as 
compared to three-dimensional pro­
jection on a two-dimensional picture 
tube) is a powerful tool, but it's yet 
to be perfected or accepted. I hope 
I'm at the show when holographic 
computer graphics are first demon­
strated; it will be an exciting mile­
stone. 

The prize for best give-away item 
goes to Jupiter Systems for its "Show 
Hospitality Sweet," a chocolate 
shaped like the planet Jupiter, com­
plete with red spot. Jupiter also 
showed off its new Jupiter 12, a com­
puter graphics workstation with 
higher resolution than the Jupiter 7. 

The Works, scheduled to be the first 
all-com pu ter-gra p h ics, full -length 
motion picture, is still stalled without 
enough capital. he world will wait 
another year. 

Commercial graphics houses are 
producing. Digital Productions is 
handJing the space footage for The 
l.Ast Starfighter, to be released next 
year. The company is rumored to be 
working on good computer models 
of the human figure, too. I wish I 
could show you some pictures, but 
Digital Productions is understand­
ably secretive. 

Photo 5: The Enter Computer Sweet-P plot­
ter fits into a briefcase and is relatively light . 
The pen moves in one direction only; the paper 
moves i11 the opposite direction . Enter lzas 
made plots ''up to 10 feet long" ot1 the Sweet­
p 11si11g llzis fet1ture. (Photo by the author.) 

Networks and Graphics 
Versatec's network, called the Ex­

pert, is based on the ill-marketed 
Xerox Star and combines office auto­
mation and CAD. Versatec (a division 
of Xerox) is more famou for a laser 
printer/plotter that intersperses pic­
tures and text The unit does a pro­
fessional job, and I've noticed only 
one problem: the text doesn't look as 
good as phototypeset text, which I'm 
told is a function of how many dots 
per inch are laid down. The new gen­
eration of laser printers should be an 
improvement. 

Apollo Computer Inc:s Domain 
network is meant more for office 
automation than design, although it 
does both. It has some very impor­
tant network features . You can access 
data from other nodes (terminals) as 
easily as from your own, which 
means you can get a program from 
your coworker's disk and run it or 
send files to any printer on the net­
work. The network has some am­
bitious security provisions. One im­
portant security item: each terminal 
has a floppy disk, so you can take 
your data with you. Why don't the 
micro companies sell a network like 
this? 

At the moment, the cost of such 
networks prohibits giving every user 
a terminal, but don't be surprised if 
this changes in two years. 

Some Product Developments 
You may have seen their ads: Enter 



Introducing the powerful, multi-processing 
HORIZON®S/16 from North Star. 

The turbo-charged 
system with outstanding 

performance. 
The new North Star HORIZON 
B/16 microcomputer con hand le 
up to eight individual users, 
supporting both 8-blt and 16-bit 
applications simultaneously. 

Its advanced, multi -processor 
architecture makes this powerful 
performance possible. Unlike 
other multi -user systems, the 
HORIZON 8/16 doesn't load up 
its users on a single processor; 
instead, it provides a dedicated 
processor for each individua l 
user-at a cost no greater than 
that of conventional multi-user 
systems. 

The result? No degradation 
in processing performance, even 
when there ore eight users on 
the system. 

Z·BO is o rcgnt~ed lrodemo•kof Zilog, Inc.. 
T~rboOOS iso reg.ilrorcd ltodemo.rk of Sohwcre 
2000, Inc. CP/M-60, CP/M • 6 6, Ml'/M ond CP/M en 
et•t-ie:r tr!Jdomorlu or reglsle,.ed lfodemol'k> of D.gltlll 
Rei.eard1 Inc. 
Syt.rl!!mi. i.11Mcad notioowlda bo; MAI/ So.bus. Sctrviica Olvi1i01t. 
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A nd North Star's industry 
standard S-100 bus gives you the 
flexibility to choose your options 
ond tailor the system to meet 
your specific requirements. 

What's more, the new North 
Star TurboDOS • is many times 
foster than standard, multi­
user operating systems - and is 
compatible with CP/M-80; 
CP/M-86 and MP/M!M 

As for reliability, over 30,000 
first generation HORIZONs ore 
still in use. And each of these 
can be easily upgraded to the 
new 8/16 architecture. 

The HORIZON 8/16 out­
performs everything in its class. 
Costs no more. And is the on ly 
multi-u5er micro designed to 

meet your needs for today, and 
tomorrow - simply by plugging 
in the options you select. 

You can discover North Star's 
HORIZON 8/16 at more than 
1,000 computer stores and system 
houses nationwide. Coll 800-
722-STAR for the location 
nearest you . Or write North Star 
Computers, Inc., 14440 Catalino 
Street, Son Leandro, CA 94577. 

NorthSlcff. 
Simply powerful solutions. 



Photo 6: This image was drawn btj hand. T/ie 
artisl used a Summagraphics bit pad and soft­
ware designed for drawing by hand. The sys­
lem, put together lnj New England Technol­
ogy, uses a Jupiter 7 and an Apple lie. (Photo 
by Quick Brow11 Fox.) 

Computer Corp. has a cute little plot­
ter it calls the Sweet-P (see photo 5). 
Unlike the more advanced plotters, 
the Sweet-P is easily interfaced to 
most common micros over a Cen­
tronics or RS-232C line. Enter showed 
the Sweet-P working on a Compaq 
and a Kaypro n. Plot commands can 
be sent in an MBASIC LPRINT state­
ment, meaning you don't need very 
sophisticated software to make some 
rather impressive graphs. Plot pens 
are changed by hand. Epson America 
Inc. , the world's largest volume­
manufacturer of printers, has selected 
the $795 Sweet-P as the companion 
to its QX-10 computer. 

Eagle Computers makes more than 
computers: Eagle started as Audio 
Visual Laboratories and then 
branched into computers. This ex­
plains the keyboard on its IBM PC 
work-alikes; it has keys marked with 
visual terms such as ''enhance:' Now 
there is a combination product: ''A 
complete desktop computer graphics 
system" that includes a digitizing 
pad, an 8086-based computer, a high­
resolution monitor, and a camera. 

Ithaca Intersystems, an S-100 com­
puter company, brought out the 
Graphos VT-100-compatible color 
graphics terminal. The Graphos has 
a screen resolution of 640 by 480 
pixels; it supports up to 16 windows 
or independent screens within the 
screen. Each of these windows can 
display 16 different colors. Graphos 
starts at $8000 (a lot less than most 
of its competition) and can be ex-
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panded to include an 5-100 card cage. 
I asked the Ithaca people why a nice 
S-100 company is going into graphics, 
and they said they didn't want to stay 
a nice little S-100 company. Bravo. 

Computer graphics can be created 
two ways: from scratch (by hand, as 
in photo 6) or from real-world data 
(photos, maps, diagrams, or any tele­
vision image). The second method is 
called imaging, a very powerful tool. 
imaging is used in medicine to "dean 
up" x-rays and CAT scans. Space and 
astronomical photographs are en­
hanced on similar equipment. Gould 
Inc.'s DeAnza Imaging and Graphics 
division had what I thought was the 
best imaging equipment at the show. 
DeAnza was showing images good 
enough to eat (see photo 7) . 

Color Picture Tubes 
Color "bottles" are all foreign­

made, mostly in Japan . The Ameri­
can firms have given up without a 
fight. American graphics companies 
would love to use domestic tube; it's 
often the only foreign-buil t part in 
their machines. But unless some 
more elegant display method comes 
along, the foreign monopoly is like­
ly to continue. 

There's still no replacement for the 
television picture tube. IBM an­
nounced a step toward it at NCC: a 
dense plasma display Ouly 1983 
BYfE, page 2<J7) which it had work­
ing on a PC. The display doesn't off er 
color and it isn't cheap, but the only 
vacuum tube most of us use is closer 
to being replaced. I won't be sorry to 

Photo 7: Tasty imaging. Tlris picture was first taken with a higlr-qua/ity te/euisio11 camera, 
digitized, tlte11 stored on disk; what you see here was slrot from a monitor. S11ch images can 
be called up al any time and manipulated; yo11 could zoom in, enhance one section of the pic­
ture, save that result, the11 return to the original . (Photo by the author.) 





see it go. By decade's end, all-in-one 
computers and terminals will op­
tionally come with something other 
than a picture tube. The tube will 
never die out; it's like black-and­
white film-too familiar and too 
capable to become obsolete. But the 
competition will have advantages: 
smaller computers, lower power con-

sumption, fewer parts to align. The 
new displays will represent the single 
largest change in computer com­
ponents since magnetic cores were 
replaced by memory chips. 

Competition 
The Japanese aren't here yet. They 

displayed a few interesting things at 

For More Information 
Slide makers and graphics photo­
graphic recorders : 
Lang Systems Inc. 
1392 Borregas Ave. 
Simnyuale, CA 94086 
(408) 734-3332 

Polaroid Corp. 
575 Technology Sq. 
Cambridge, MA 02139 
(617) 577-2000 

Sweet-P plotter : 
Enter Computer Inc. 
6867 Nancy Ridge Dr., Suite D 
San Diego, CA 92121 
(619) 450-0601 

Fiber optics communications: 
Arte! Communications Onp. 
POB 100, West Side Station 
Worcester, MA 01602 
(617) 752-5690 

Video monitors : 
Amtron Cnrp. 
5620 Freedom Blvd. 
Aptos, CA 95003 
(408) 688-4445 

Overhead (Vue-Graph) maker: 
3M Audio Visual Division, AV82-19 
FOB 33600 
Saini Paid, MN 55133 

Jupiter series of graphics terminals: 
Jupiter Systems 
2126 Sixth St. 
Berkeley, CA 94710 
(415) 644-1024 

Office automation networks with 
graphics : 
Versatec, a division of Xerox 
2710 Walsh Ave. 
Santa Clara, CA 95051 
(408) 988-2800 
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Apollo Computer Inc. 
15 Blizabelh Dr. 
Chelmsford, MA 01824 
(617) 256-6600 

lmage-processing systems: 
Gould Inc., DeAnza Imaging and 
Graphics Division 
1870 Lundy Ave. 
San Jose, CA 95131 
(408) 263-7155 

Visual 1050 personal CP/M computer 
with graphics: 
Visual Technology Inc. 
540 Main St. 
'Iewksb11 ry, MA 01876 
(6V) 851-5000 

Rampage fast graphics add-on board: 
Parallax Systems lnc. 
1030 East Duane Ave., Suite H 
S11nnyuale, CA 94086 
(408) 720-1600 

Color VT-lOO·compatible graphics 
terminals: 
Ithaca Intersystems Inc. 
200 East Buffalo, Box 91 
Ithaca, NY 14851 

Tektronix Inc. 
POB 500 
Beaverton, OR 97077 
(501) 644-0161 

Graphics presentation makers (soft· 
ware and hardware): 
New Engla11d Technology Group 
400 Wes! C1m1mings Park 
Woburn, MA 01801 
(617) 938-8833 

Audio Visual Laboratories/Eagle 
500 Hillside Ave. 
Atlantic Highlands, NJ 07n6-2197 
(201) 291-44DO 

the conference but remain in the 
wings. Most companies are running 
scared of their competitors, fore ign 
and domestic; consequently, devel­
opment proceeds at a fast pace. No 
one wants to be blind-sided, especial­
ly in an industry in which being hit 
unawares means waiting until the en­
tire crowd passes over you. Because 

Antics anjmation software: 
Grove Park St r1dio Animations Ltd. 
1D4 Grove Park 
Camberwell, IAndon SES BLE 
England 

AC gas discharge plasma display: 
Photonics Technology 
POB 432 
LuckeiJ, OH 43443 

AppleflBM color graphics add-ons: 
Number Nine Computer Engineering Inc. 
POB 1802 
Hartford, CT 06144 
(203) 233-8134 

Software for Number Nine board: 
Visual Data Enterprises 
POB 30563 • 
Los Angeles, CA 90030 
(213) 250-4977 

AppleflBM-based postproduction 
graphics equipment: 
Symtec Inc. 
15933 West Eight Mile Rd. 
Detroit, Ml 48235 
(313) 272-2950 

Beacon Illustrator system: 
Florida Camp1Uer Graphics 
1000 Sandy Pond Rd. 
Litke Mary, FL 32746 
(305) 321-3000 

Graphics shows and associations: 
National Computer Grophics Associahon 
8401 Arlington Blvd., Suite 601 
Fairfax, VA 22031 

Special Interest Group on Computer 
Graphics (SIGGRAPH) 
Association for Computing Machinery 
ill East Wacker Dr. 
Chicago, IL 60601 
(312) 644-6610 
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Apple II compatible 
64K of RAM 
Ulc Upper & lowercase 
~ \ Typewriter-style 

keyboard 
12-key numeric pad 
VisiCalc keys ii 50-watt power supply 

'Z' Built-in fan 

1982 

~~/ 
! ACEWriter 11 

~ ~· !!Y ACECalc 
~ VisiCalc -compatible spreadsheet analysis 
Cl program with 80 columns of variable width 

~ !S~.8~£>!~,,~~~,by ~ 2411nes 

ACE 80 CPU card 
Allows you to run CP/M and Apple• II 
programs 

ACE Dual Interface card 
Allows you to connect to local and remote 
printers, terminals, computers and other 
accessories 

Apple II compatible 
S4K of RAM 
Ulc Upper & lowercase 

f \ Typewriter-style 
keyboard 
12-key numeric pad 
VisiCalc keys 
50-watt power supply 
Built-in fan 

1983 

Goo er. 
And you thought Franklin 

was good before. 
Well , look at Franklin now. You'll find our ACE product line has ~ 

grown . .. and grown. To include sophisticated word processing. ~ 
Sensational spreadsheet analysis. And an array of peripheral boards. J W 
So you can expand the capabilities of your ACE 1000 as your busi- V 
ness needs increase. Our product line's not the only th ing that's 
grown. Franklin now has more than 1 ,000 authorized dealers 
throughout the country. So, if you thought we were good before, FRANKLIN 
come see us now. COMP U TER COR'POR•T• ON 

Apjlle IS~ reg15tered lratlemark ol ~pie Comp~er Inc. Better fhan ever 
ViSiCalc rs a regi~NOO trademarl< of""" Corp. • 

2128 Route 36; Cherry Hill . NJ 08002 Telephone: 609-482-5900; Telex: 637-365 

Circle 190 on inquiry card. 



neither hardware nor software can do 
much alone, the single technological 
"gotcha" is not as large a worry as the 
company that quietly goes for two 
years without a major product 
change and then announces a whole 
line of new machines. No one did 
that at this year's show, but I wonder 
if it won't happen in 1984. 

People frequently start graphics 
companies to compete with their 
former employers, often with direct 
product copies. Watch for a shakeout, 
with some "me-too" companies 
merging. One-product companies 
that don't branch out may find 
themselves in serious trouble. Will 
the market support four firms mak­
ing exactly the same CAD/CAM 
equipment? 

For all of you who have read Tracy 
Kidder's The Soul of a New Machine, 
this won' t come as a surprise. Data 
General (DG) announced the 
MV/10000, a more powerful MV/8000 
(the machine described in Kidder's 
book) . The MV/8000 is a direct corn-

petitor of DEC's VAX 111780 compu­
ter, but the MV/1000 has no real com­
petition (from DEC, anyway). One 
prominent DEC employee was over­
h eard saying DEC won't have any­
thing for at least a year and a half to 
compete with the MV/10000. This is 
a perfect example of how a single 
product can stomp the competition. 
DEC will lose customers to DG the 
way DG lost customers to DEC, then 
DEC might come out with an ultra­
VAX that takes customers from the 
MV/10000. 

Computer graphics require large 
amounts of data very quickly; most 
large color terminals h ave enormous 
cable bundles connecting them to 
their host . Fiber optic cables transmit 
over a much more modest light­
conducting fiber, which Arte1 Corp. 
demonstrated by sending data from 
booth to booth over very thin cables. 
The image received wasn't quite as 
good as one transmitted by coaxial 
cable, but fiber optic lines really come 
into their own after about 50 feet. At 

The SIGGRAPH Conference 
The NCGA show focuses on the 

business side of graphics; the SIG­
GRAPH conference focuses on inno­
vation. SIGGRAPHs are run by the 
Special Interest Group on Graphics, 
which is part of the Association for 
Computing Machinery (an organiza­
tion of computer professionals, stu­
dents, and academicians). The confer­
ence is officially named the "Annual 
Conference on Computer Graphics 
and Interactive Techniques," but 
everyone calls them SIGGRAPHs. 
This year's, the tenth, was held in 
Detroit's Cobo Hall in July. 

fur a novice, SIGGRAPHs are much 
more engaging than NCGA shows. If 
you're curious about what Lucasfilm 
is up to, want to make your own car­
toons at h ome, or want a fast educa­
tion on graphics, this conference is the 
place to be; you see the leading edge 
in computer graphics. Don't misun­
derstand : the two conferences are dif­
ferent in emphasis, not in quality. At 
SIGGRAPH, the emph asis is on the 
new, whether it's better pictures, bet-
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ter machinery, faster computers, or 
new ways of using graphics. 

The art show was worth the trip 
alone. There were exhibits of "pic­
tures'' (wall hangings) and "videos" 
(moving pictures on videotape), both 
ranging from fair to superior. Several 
pieces required less than $15,000 in 
equipment, which is a modest invest­
ment in this field . Encouragingly, 
much of the work came from schools 
with computer graphics courses. 

In addition to the art exhibit, there 
was a film and video show. About four 
hours of computer graphics were 
shown over two nights. The material 
ranged from pure art to pure entertain­
ment. Demonstration reels included 
commercials, network logos, and pre­
sentations. Not all of the notable ar­
tistic films and videos were computer­
generated; some were computer-en­
hanced or hybrid (analog/digital) 
material. 
'~CT IIl/1 six minutes of graphics 

synchronized to Philip Glass music, 
was an impressive piece. "O ua Qua," 

longer distances, coaxial cables are 
susceptible to screen interference; 
fiber optic cables are not. 

What Next? 
Within five years, I think a lot of 

small businesses from interior deco­
rators to tailors will make use of 
graphics. Home animators, archi­
tects, and (of course) game d esigners 
already use graphics; watch for 
magazines like Computer Animator. 
Rock bands are already using graph­
ics. Anyone who wants fast previews 
of reality without waiting for a drafts­
man will appreciate CAD/CAM-type 
systems. We can expect graphics con­
sulting houses to spring up the same 
way software companies have. High­
density, low-cost computer graphics 
are as powerful a wave as the micro­
computer revolution itself.• 

Alex Poume/Je is chief programmer al l'\Vrkma11 
Associates (112 M11rio11 Ave., Fbsadena, CA 91106). 
He also attends UC San Diego and is collaborating 
on 11 textbook. He would like to hear from people 
working on low-cost gmphics visuals. 

made live by Ed Tannenbaum on his 
homebrew Apple-based system, was 
pure fu n. The piece that elicited the 
greatest reaction from the crowd was 
a short segment (about 45 seconds 
long) from The Works, billed as the 
"first all-computer-generated, full­
length motion p icture." This film was 
started by the New York Institute of 
Technology's Compu ter Graph ics 
Laboratory about three years ago, but 
]ack of computing power and money 
have delayed its completion. 

SIGGRAPH also sponsors one· and 
two-day courses on various topics 
within the field: computer-aided 
design (CAD), robotics, solids model­
ing, animation, and so on . I attended 
most of the Introduction to Anima­
tion course and was very impressed. 
I learned a lot about computer anima­
tion and how much more there is to 
learn. 

More New Products 
Because NCGA and SIGGRAPH are 

Text box continued 011 page 380 



POINT •.• The 
Houston Instrument DMP-41 
plotter meets the needs of the 
serious or professional user, 
yet it's easy to operate. 

POINT . . . CID size 
format, comprehensive front­
panel controls and sophisti­
cated firmware are all tai­
lored to the needs of 
the surveyor, drafter, 
oceanographer, geophysicist 
and land developer ... to 
name but a few. You can gen­
erate superior architectural 
elevations, contour maps, 
circuit-board layouts and 
assembly drawings quickly 
and accurately on bond, 
vellum or synthetic media. 

POINT ... The DMP-41 
is configured to work with 
micros and minis, and has 
the capacity to take advantage 
of a mainframe's increased 

capability. RS-232-C 
interfacing is standard, 

with alternate protocols avail­
able. The DMP-41 is easy to 
live with, adhering to FCC 
Class B requirements. UL list­
ing pending. 

POINT . . . Minutely 
defined step size and high­
resolution logic-combined 
with robust drives and opti­
mized pen ballistics enable 
you to create plots of high pre­
cision and surpassing quality. 

BAUSCH &LOMB ~ 
housto n instrument division 

•suggested US retail $2.995 

Circle 57 on Inquiry card. 

POINT ... The 
Houston Instrument 
DMP-41 is one of your 
most cost effective 
considerations.• 

For the name, ad­
dress and phone 
number of your near­
est distributor, write 
Houston Instrument, 
8500 Cameron 
Road, Austin, Texas 
78753.Phone 
512-835-0900, or 

800-531-5205 if outside 
Texas. In Europe contact 
Bausch & Lomb Belgium NV., 
Rochesterlaan 6, 8240 Gistel, 
Belgium. Tel 059-27-74-45, 
tlx 846-81339. 



A frame from an animated film produced /Ji; the Nippon Animation Co., Tokyo, using Ore Antics software. 

Thxt box continued from page 378: 
only a month apart, I thought SIG­
GRAPH would offer little new to see. 
But that was not the case. Several com­
panies decided to skip NCGA and 
show off their new products only at 
SIGGRAPH. What follows is a short 
report on the newest and the best. 

For the Apple Il or IBM Personal 
Computer user, there's a new series of 
high-resolution color boards from 
Number Nine Computer Engineering 
(named after the Beatles' song 
"Revolution Number Nine'') . Starting 
as low as $895, th is expandable board 
has software from Visual Data Enter­
prises that lets you "paint" and draw 
on the screen and save images on an 
Apple disk . Based on the cursory look 
I got at the system, I'd say Number 
Nine has a real winner. Most functions 
(zoom, pan, scroll, plane selection) are 
under software control. The board 
come-& standard with 16 colors, 512 by 
512 resolution, and RGB-TIL interface. 
It's definitely worth examining if you 
want to do some home or business 
graphics. 

There is a lot of room between 
Number Nine an d companies that 
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make equipment for the television net­
works. Symtec Inc. announced the 
PGS m system for the Apple Il or IBM 
PC. Designed to produce graphics for 
low- to medium-budget video projects, 
this box is good for postproduction 
work. It can't compete with network 
broadcast graphics and isn' t meant to. 
At $2000 (black and white) to $10,000 
(deluxe color), the PGS ill is much 
more affordable than the equipment 
the networks use. 

Plasma screens are here and they 
look great if you want a big, bright, 
monochrome (one-color) display. Pho­
tonics Technology showed its 42- by 
42-inch orange plasma display, which 
is only 1h-inch thick. It's very easy to 
look at in any light; because it's 
transparent, you can put a drawing 
behind it for tracing. Although too ex­
pensive for the average user, expect to 
find them commonly used for design 
conferences in five years. Considering 
that plasma units are very large 
(1-meter diagonal measure), they are 
the most rugged thing available. The 
army is using them for battlefield 
situation displays. 

IBM also believes in plasma displays. 

Big Blue exlubited a plasma display, in 
a terminal, that can show one to four 
separate tasks simultaneously. The 
unit is a smaller version of the Photon­
ics display. Only three things are 
wrong with it: it's $7000, uses 
EBCDIC, and has an Egyptian key­
board. Well, hforoglyphic. The same 
people who brought you the most 
popular keyboard in America (the 
Selectric layout} now have one even 
more cryptic than the PC's. There's a 
little picture of an open lock on the 
Shift Lock key, and an arrow shaped 
like a reversed L on the Return key. 
Pardon my density, but I didn't figure 
out that the little open lock meant 
"shift lock:' English is more readable 
than pictograms. Didn't pictograms go 
out with hieroglyphics? 

Graphics Engines 
You thought the 8087 was expensive: 

most graphics involve crunching a 
whole lot of floating-point (i.e., real) 
numbers. Most computers aren't very 
good at this alone and need an add­
on box or card to increase their speed. 
For instance, the chip that does this for 
the IBM PC (and other 8086/88 



TI1is title frame, from a seqitence designed by Nippon A11imatio11, illustrates the coloring and shading capabilities of the Antics package. 

machines) is the Intel Corp. 8087, cur­
rently about $100. Be happy that it's 
cheap. ReaJ number crunching begins 
at "only'' $50,000 for minis. Of course, 
those units are incredibly fast; they a.re 
required for the sheer numbers of 
calculations that graphics require. 

Cray Research was pushing the 
Cray-1 and its bigger brothers as 
graphics engines. Cray was the only 
company that didn't bring its own 
machine; the Cray-1 is a little hard to 
carry around. If the Mercedes is the 
sign that you've made it in Hollywood, 
the Cray (starting at $5 million) is the 
sign that you want to compute some 
pretty impressive graphics. 

More proof that FORTRA will 
never die: the Antics animation soft­
ware package is written in it. This 
package has been developed by a 
group in England called Grove Park 

Studio Animations Ltd. Antics (not 
related to ANTIC, the graphics chip in 
Ataris} works with most hardware (so 
you can upgrade your black boxes) 
and aJlows a great variety of creature 
and object animation. The photos 
above and at left are examples of 
Antics graphics. We have seen only 
the beginning of the revolution; there 
are concepts and wrinkles not even 
thought of yet . And yet Grove Park 
must use a 25-year-old language for 
portability. 

The Japanese embrace computer 
graphics with professional relish. They 
will be a force to reckon with. I expect 
them to use computer graphics to 
churn out more film animation. Cur­
rently, just about all graphics equip­
ment (except the TV tube) is Ameri­
can-made, as is most innovation. But 
this is changing rapidly. The U.S. still 

has a lead but isn't accelerating fast 
enough to stay ahead. I think com­
puter graphics will become a rage in 
Japan like cartoon animation is now. 

One problem with covering these 
shows is that there's too much to see. 
By Thursday, the day the exhibits 
closed, everyone was exhausted. 
Videos that had made people applaud 
or laugh on Monday were greeted 
with silence on Thursday. Such shows 
cause information overload. Even if 
only half the exhibitors have some­
thing worth looking at, 10 minutes per 
booth works out to about 14 hours of 
looking at equipment. Then there's the 
art show, the film and video show, 
technicaJ lectures, parties, and classes. 
Five full days is barely enough time to 
spend at SIGGRAPH if you're trying 
to cover everything. 
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THE VICTORY FACTOR. MICROCOMPUTER 
ARCHITECTURE WITH ND END IN SIGHT. 

Real UNIX·· Power. Real-Time Speed. 

Victory Computer Systems announces 
the FACTOR-the first 16-bit multi-CPU 
computer that gives you pure UNIX pro­
gramming power with real-time response. 
We did it with a system arct1itecture that 
simultaneously implements an entire array 
of 16-bit single board computers. Each 
SBC has its own MC68000" CPU, 256 
kilobytes of dual-ported RAM, and 
VRTX'"- a rugged, real-time software-on­
silicon operating system that switches 

tasks in as little as 100 µSec. So now you 
can run several UNIX programs al once. 
Or use your FACTOR lo monitor auto­
mated equipment while simultaneously 
processing words and data for up to 24 
fully supported users. 

The VMEbus. Faster by a factor of 10. 

The FACTOR's CPUs communicate 
over the VMEbus-an advanced new 
backplane design with 6 card slots, 4 
bus arbitration levels and 32 -bit address 
and data paths. At 20 megabytes per 

second. the non-multiplexed VMEbus is 
an order of magnitude faster than the bus 
implemented in today's most popular 
microcomputer systems. Even if you 
don't run a factory, the FACTOR's speed 
will mean faster throughput as your 
computing needs grow. And growth is 
what the Victory FACTOR is all about. 

Exponential Growth. FACTORED-In. 

The FACTOR's expansion-oriented 
architecture will take you far beyond 
today's performance horizons. In pro-

UNIX is a irademar1l o l Bell La00<010t16$. VRTX os a lfademark ot Hun1er & Ready Inc E1herne11s a 1rademark of Xerox Co<Po•BllOl1 MCSSOOO ts a 1ratlemark ol !01<>101a 
Inc UN IPL US Is a lfl>d&mark <>I Uniso11 . ll'IC. ZSO 1s a 1radomark 01 Z:.log, Inc . C.P1M Is a 1rad1tmo<k 01Dig1a1 Research, Inc ' The VMEbus •s wppo<led by Ph1llPS ISlgne11cs. 
M<>Sle~. Mot<>rola and Thomps<>n-CSF. 



cessor power. In multi-channel industrial 
1/ 0 flexibility. In on-board memory. In 
built-in mass storage options. tn the 
number of fu lly supported users. And 
there's no end in sight. 

In designing a multi-user system with 
real-time speed, you 've always had many 
factors o consider. 

Now there's just one. 

We've got more to tell you about the 
Victory FACTOR. To get the whole story, 
give us a call today. 

System Hardware: 
O Each single board computer w11h · 16-bll 

MC68000 CPU. 256 Kb dual ported RAM. VRTX 
real- time executive in PROM. 8 RS·232C serial 
ports. and a Centronics-compatible parallel port . 

O New internat ional standard 20 Mb/ sec VMEbus. • 
0 Optional 1 Mb RAM expansion board. 
0 Mass storage: Hard disk, floppy disk, and removable 

cartridge hard d isk bu ill- in. (29-104 Mb UF) 
D Fully supports Motorola 2 MHz 110 bus and 

lndus1rlal control interlace cards . 
D Alphanumeric terminals In green. In terna tional 

amber. or COior. 
D Graphics terminals in monochrome or color. 
D Optional coprocessor board lor coocurrent execution 

ol CPJM" on four ZBO's. each with its own 64Kb RAM. 

System Software: 
0 UNIX (UNIPLUS') operatmg system (Includes "C" 

nguage). 
O VRTX real-lime operating system standard in PAOM. 
D Available languages: SMC Basic ; Fooran '77; Pascal 

(IEEE Stalldard): RMCOBOL ANSI 74 Slandard 
(Ryan-Mcfarland). 

D Ethernet· local area netwOl'k Interface. 
D 3780, and 3270 data communications protocols. 

THE ARCHITECTURE OF INTELLIGENT COMPUTING. 
ColJyright 19a3 V\etory Cooiputer Systems. inc 

Outside CA: 1-800-221-2419 
Inside CA: 408-295 -4600 

Or TELEX 176-431 ANS: VICTORY SNJ 
OEM QUANTITY DISCOUNTS AVAILABLE 

COMPUTER S~STEMS INC. 

2055 GATEWAY PLACE SUITE 300 
SAN JOSE, CALIFORNIA 951 10 

Circle 496 on inquiry card. 



Echonet 
Part 2: The Compiler 

How Echonet produces relocatable code 
from English-like programs 

by C. Bradford Barber 
Last month, T introduced Echonet with scenarios and 

a comparison to other programming systems. This 
month I'll show how Echonet works by examples and 
a glossary. The first example presents the Echonet con­
cept and the second example describes, in detail, the 
Echonet compiler. 

In brief, programs in Echonet are entries and objects 
stored in an Echonet dictionary. Entries consist of an en­
try 11ame, an entry definition1 and the relocatable machine 
code that causes a computer to perform the entry's task. 
Entries are defined by instructions that indicate other en­
tries and objects. Objects contain data used by entries. 

Echonet describes programs in terms of their design. 
While programmers using other languages go through 
a cycle of establishing requirements and specifications, 
designing, encoding, testing, and maintenance, an 
Echonet user repeats a shorter cycle of idea, design, and 
test. The key is the Echonet dictionary, whose many en­
tries offer a broad selection of preprogrammed functions. 
Each time a new program is designed, the Echonet dic­
tionary is enhanced by that program for the next design 
cycle. 

Programming Languages 
Before studying Echonet, let's review how program­

ming systems currently work. A programming system 
provides a programming language, an editor for writing 
programs, and an interpreter or compiler. Interpreters 
(e.g., most BASICs) execute a program one instruction 

Eclro11et is a tmdemnrk of Eclro Systems CDmrxmy. 
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at a time, while compilers (e.g,1 FORTRAN) translate a 
program into machine instructions. 

A programming language-whether it is compiled or 
interpreted-provides a fixed set of statements, opera­
tions, and data types. A language's reference manual 
describes: 

• statements that specify actions; for example, the BASIC 
statement PRINT X prints the value of X 
• operations that specify functions of one or more vari­
ables; for example, X + Y computes the value of X plus Y 
• data types that describe variables; for example, an in­
teger data type may be any who1e number between 
- 32768 and + 32767 

When you write a program, you write a sequence of 
instructions, comments, and declarations. The follow­
ing BASIC program prints 0, l, 2, 3, 4, 5, etc., until you 
interrupt it: 

0010 REM PRINT NUMBERS 
0020 LET J = 0 
0030 PRINT J 
0040LETJ=J+l 
0050 GO ID 30 

Line 10 is a comment. The instruction at line 20 sets a 
variable, J, to zero. The instruction at line 30 prints the 
value of J. The instruction at line 40 increments J by add· 
ing 1 to the old value. The instruction at line 50 repeats 
execution starting at line 30. 

This program is short. Unfortunately, useful programs 



are much longer_ Programs of 300 instructions, 3000 in­
structions, and even 10,000 instructions are common. 

Invented Words, Mysterious Instructions 
Programs are unusual documents. They're heavy 

reading in both senses of the word. They are hard to read 
because programs are not written in English, nor are 
they really written in a programming language. Let's look 
at the short BASIC program. Not counting line numbers 
and commen ts, it contains eight words and notations 
provided by BASTC: LET, =I PRINT, LEt =I + r GO, and 
TO. I invented the other seven words and numbers for 
the program: J, 0, J, J, J, 1, and 30. This is not unu ual­
in a typ ical program, almost h alf of the words are in­
vented for that program or for a collection of related 
programs. 

Besides invented words, programs contain mysterious 
instructions that the reader must decode. For example, 
line 40 of the BASIC program means "increment J" yet 
says "LET J = J + 1.'' 

Tf a program were written once and then forgotten, an 
invented language wouldn't be a problem. Unfortunate­
ly, most programs are modified many times during their 
useful lives. Once the program is finished, it is set aside. 
Soon it needs enhancement or correction. The program 
is modified, then set aside again un til the next change. 
Each time, the program must be read . Each time, its 
mysteries must be decoded and understood. 

Echonet and Entries 
With Echonet, you write programs as understandable 

phrases. Let's look at an example entry used in solving 
the Hanoi Tower Puzzle. Figure 1 diagrams the puzzle. 
The aim is to move a stack of rings from one tower to 
another tower. You can move the topmost ring of a tower 
to any other tower, but you cannot place a larger ring 

(1a) 

c 

(lb ) 

c 

"Figure I : TI1e Hr111oi Tower Puzzle. Figure la shows the initial posi­
tion, figure lb the first mov , Tlie object is to tmnsfer all ihe disks 
lo a not lier tower witho11t ever placing a larger tfisk on a smaller 01111. 

on top of a smaller ring. Listing 1 shows some of the 
entries used in solving the Hanoi Tower Puzzle. Each 
entry has an entry name shown in bold type and an en­
try definition written underneath. (Tn the following 
discussion, l have italicized words that have special 
meaning; for a glossary of these terms, see page 394.) 

TI1e first entnj in listing 1 moves the topmost ring of 
any tower in figure 1 to any other tower. lt is one step 
in solving the Hanoi Tower Puzzle. It has an entry name 
(move TowerRing from H an oITowetA to HanoITowerB)1 

an entry definition (the three lines following the entry 
name), and relocatable code (Echonet stores relocatable 
code for executing the entry or compiling other entties). 

The first entry definition in listing 1 is a sequence of 
three i11st1'Uctio11s with one instruction per line. Each in­
struction in the sequence starts at the same column. In 
this way, the visual appearance of an entry corresponds 
to its internal structure. 

Each instruction in an entry definition indicates another 
entry. The three instructions in the first entry definition 
of listing 1 indicate the other three entries in listing 1. 
In tum, every instruction in these three entries indicates 
other entries (not shown) in an Echonet dicfionary. 

In an Echonet dictionary, every entry has a unique en~ 
try name. This makes all names unambiguous; given an 
entry name, both you and the computer can locate the 
entry. 

Objects 
In Echonet1 words tbat start with a capital letter in­

dicate objects. Table 1 lists the objects used in listing 1. 
Every object has an object name for indicating the object, 
data for describing the bject, and data types for indicating 
enh'ies by instructions. Objects are used as arguments, 
pai'ameters, and data types. 

Data typing in Echonet is a way of using objects to 

Listing l: Four entiies used in solving the Hanoi Tower P11zzle. Tlie 
ruwte of ench en/ry appem-s i11 'boldfoce type, while its definition np­
pl!a rs below. 

move Towe.r&.U:ig from Ha noiTowerA to HanoiTower8 

raise TowerRing above H;inoiTowerA 
move TowerRing above HanoilbwerA lo HanoiTowerB 
lower TowerRing onto HanoiTowerB 

rajse TowerRi ng above HanoiTower 

for Screenl.ine from Tow rRing . . position to above. ,HanoiTower 
er;ise TowerRlng on Ha.noiTowli!.r at Sc:reenLine 
draw bwerRing on HanoITower at next Higher. .Screenline 

move TowerRing a bove ElanoiTow rA to HanofJOwei:U 

on Une above .. HanoiTowerA, move TowerRing from 
___ HanolTowerA to HanoITowerB 

lower Tower.Ring o nto flanoITower 

or ScreenLine from above • .HanoITower lo orffopOf . . HanoiTower 
erase TowerRing on HanoITower at next Higher .. ScreenLine 
draw TowerRing on Hanoffower at ScreenLine 





Object Name 

HanoiTower 
HanoiTowerA 
HanoiTowerB 
Screenline 
Tower Ring 

Data Type 

HanoiTower 
HanoiTower 
Hanoi Tower 
Screenline 
TowerRing 

Description 

any tower in figure 1 
any tower in figure 1 
any tower in figure 1 
any lme of the screen 
any ri ng on a HanoiTower 

Table 1: The objects used i11 listing 1. 

match instructions with entry names. Every object has 
one or more data types, and every data type is an ob­
ject. An instruction matd1es an entry name if (1) all name 
words and notations in both instruction and entry n ame 
match exactly, (2) arguments and parameters occur at the 
same locations in both instruction and entry name, and 
(3) a data type of ach argument is the same as a d ata 
type f the orresponding parameter. For example, the 
instruction "raise TowerRing above HanoiTowerA" in­
dicates the entry raise TowerRing above HanoiTower, 
a does any instruction "raise XXXX above YYYY" where 
a data type of XXXX is TowerRing and a data type of 
YYYY is HanoiTower. 

Operation s 
The third entry in listing 1 contains a .. (double dot), 

a ___ (triple underscore), and a comma. The double 
dot mak s the surrounding words ("above" and "Hanoi­
TowerA'.') belong to an operation . The triple underscore 
makes the second Line a continuation of the first line. 
The comma matches a comma in the indi ated entry 
name. 

Operations in Echonet are like value-returning func­
tion calls in a programming language. Just as with func­
tion cal ls, the results of operations become arguments 
to instructions. When Echonet looks up an instruction 
in an Echonet dictionary, it first replaces operations with 
a temporary object that is the operation's result. 

In the th ird en try of listing 1, the operation "above. 
HanoiTowerA'' is like a function call "getScreenLine­
Above (HanoiTowerA)." It indicates the entry ScreenLine 
: = above . . HanoiTower, and it i replaced by a tem. 
porary object, TemporaryA, whose data type is made to 
be ScreenLine . After replacing the operation, the entry's 
instruction would read ''on line TemporaryA, move 
TowerRing from HanoITowerA to HanoiTowerB," whkh 
ind icates the entry on line Screenline, move TowerRing 
from HanoffowerA to HanoiTowerB . 

Indented Programs 
The last feature of listing 1 is indentation that defines , 

an indented program. For example, the entry raise Tower­
Ring above HanoiTower indents two instructions below 
the first instruction. The first instruction is similar to a 
BASIC statement such as FOR I = 1 TO 4. It starts 
ScreenLine at "TowerRing .. position" and repeats the in­
dented program un til ScreenLine is "above .. Hanoi­
Tower:' Each repetition erases a TowerRing at its current 
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UNIX 
SPOKEN 

HERE 
and MS-DOS, and VMS too! 

UniPress your UNIX source. 
We have a line or ortwarc for a range of hardware, 
including VAX, M 68000 and IBM PC. 
Source code, as well as binary. 
Quanlity and OEM terms. 
Maintenance ava ilable. 

PA KA ING: V / VMS and IX, 
M 68000/ UN IX on un, Masscomp, Apollo, 
Tandy 16, Appl Li a, Sri tek Board for I BM P , 
Dua.I, Plexus, Callan, and yb. 
Pcrq and Perkin Elmer, too. 
Inquire regarding m her hardware. 

UniPress Software 

i1x 'Ol:'fW RE 

Priced 
from 

• Full UniPlus + UNIX for Apple I A . . . . . . . . . . 495 
• E IACS-Mulli-window text editor 

(Gosling version) ... . ............. , •.......... J95 
• L X- Powerful word procc sor . .. ............ . . 500 
• PHA T- lsam file manager . ...... . .......... .. 250 
• / R 13-Rclational database tools . . . . ... . .. .. .. .. 250 
• M · NU SYSTEM-Menu generation . . .. .. .... . . . 495 
• UniCalc-Powerful spreadsheet . ............ . . . . 350 
• MIM I - PI M emulator ...................... 495 
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position and redraws it one line higher. The first instruc· 
tion contain two operations that indicate entries 
ScreenLine : = TowerRing .. position and Screenline : = 
above. . HanoiTower. 

Because the first parameter of each entry is Screen­
Line, and the data type of an indented program ls In­
dentedProgram, the first instruction indicates the entry 
for Screenline from ScreenLineA to ScreenLineB 
lndentedProgram. 

Entries in Echonet are like words in 
a dictionary. As with words, people 

wilf use them many times . 

As described below, an indented program is compiled 
into relocatable code for an entry_ A similar con truct, 
not used in this example, is an embedded clause. Its main 
purpo e is to embed conditional expressions into 
relocatable code (e.g., "while A :: B do ... " contains 
A = B as an embedded clause). 

A Review of Entries 
The entries in listing 1 illustrate several properties of 

Echonet: 

• Echonet divides programs into components called en­
tries and objects. 
• Objects contain data . Object names start with a capital 
letter (e.g., TowerRing) . 
• Every entry has a multiword name that describes the 
entry (e.g. 1 move TowerRing from HanoiTowerA to 
HanoiTowerB). 
• Entries are defined by instructions that indicate entries 
and objects. Instructions may include operations or em· 
bedded clauses. 

Entries in Echonet are like w rds in a dictionary. En­
tries are durable. As with words, people will use them 
many times. Instead of starting from scratch-inventing 
variable names, procedure names, and program names­
Echonet users build upon an Echonet dictionary of en­
tries and objects written by many people. Instead of en­
coding their programs in an invented language, Echonet 
users write their programs in a language made from 
entries. 

Relocatable Code 
Unlike words in a dictionary, Echonet entries contain 

relocatable code for execution by a computer. Ech net 
compiles relocatable code for an entry by (1) dividing the 
entry definition into instructions, (2) locating entries and 
objects indicated by the instructions, and (3) creating 
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Listing 2: Entries for demonstmting the Echo11el compiler. Tlw i11-
stnictions in listing 2n clear n11d incl't!mf!ltl Count, wlrile Ilic instnic­
lim1s /11 listing 2b repeat the code of Ii ting l n. 

(;;?a) (2b ) 

nonsense instruction 

clear Count 
increment Count 

forever noa eose 

repeat 
non ·ense instruction 

Listing 3: Entries for demanstmtir1g fhe Echonet compiler (/isled 
olpltabeticnlly). The entries. in listing 3a are i11dicafed by instmctio11s 
111 listing 2. 111e entries i11 listi11g 3b are indicated lnj i11structions 
in listing 3n. Entries in lis ting care indicnfed /1y code inslntctions 
in list1'ngs 3a, 3b, and 3c; eritries not listed here are preceded by 
1'appe11d.'' 

(3a) 

clear Integer 

Integer < - 0 

i.ncremrnl Integcr 

Codunc:remenL16Bits 0£ Cow11 

repeat lndentedProgram 

label Loop 
do lndentedProgram 
go to Loop 

(3b) 
do IndentedProgram 

Code_do_ program of lndentedProgram 

go to label 

Code_go_to_label of Llibel 

Integer < - Number 

Code_set_l6B its of Ime~r to Number 

label Label 

Code_define_label uf Label 

(3c) 

CodeVaJ ue instruction 

execute during compile ; 
append CodeValue lo New_relocatable_ code 

CodeVaJ ue of Object 

'Xecule during compile: 
append CodeValue to New_relocatable_code 
.ippend Object to New_relocatable_code 

CodeVai ue of Ob jedA to ObjectB 

execute during compile; 
append CodeVal ue to New_relo<:atable_code 
append ObjectA to Ne~~__relocatable_code 
append ObjectB to New_relocatable_code 

execute during compile : lndentedProgram 

Code._compifer_executes instruction 
do lndentedProgtam 
CodeJinlsh_executes instruction 

new r~ocatable code from relocatable code stored with 
each indicated entry. 

Whep Echonet compiles relocatable code for the first 
entry t.n listing 11 it ncatenates relocatable code from 
three entries (ra ise Towe.riling above HanoiTower, m ove 
TowerRing above HanoiThwerA to HanoiTowerB, and 
lower TowerRing onto HanoITower) and stores the new 
reJocatp.ble code into a fourth entry (move TowerRing 
fro m H anoiTowerA to HanoiTowerB). The resulting 
relocatabJe code can execute directly. It doesn't need an 
operating system or an interpreter. It is like a p rogram 
stored on a disk, but with two advantages: it can execute 
anywhere in computer memory, and other entries can 
use it for compiling new relocatable code. 

Compiling Relocatable Code 
from Relocatable Code 

The •following will describe how Echonet compiles 
relocatable code. Listing 2 shows two entries: one called 
nonsehse instruction, which clears and increments a 
aunt, 'the other called forever n onsense, which repeats 

"n nsense in truction'' forever. Listings 3a, 3b, and 3c 

Relocatable code for an entry ;s a 
sequence of code instructions. The 

sequence is compiled by . 
concatenating shorter sequences. 

how entries indicated by these instructions . Table 2 
de cribes an objects used in the demonstration. 

Relocatable code for an entry is a sequence of code in­
struction-. The sequence is compiled by concatenating 
shorter sequences together. These shorter sequences 
were compiled by concatenating still shorter sequences 
together. The shorte t sequence is a single code instruc­
tion . If you look at the definition of an entry, the defini­
tions of, each instruction, and the definitions of the in­
structio'ns of the definitions of each instruction, you will 
in due course find code instructions. lf you look at the 

" code for an entry, you will find relocatable code. 
Note that the entries in listing 3c reference each other. 

Echonet can have circular reference because the mean­
ing of an entry is different from its definition. The former 
is relocatable code while the latter is readable text. This 
difference distinguishes Echonet from programming lan­
guages such as FORTH and Smalltalk and from macro­
processors used with assembly languages. 

Cotnpiling an Entry 
Echo'net compiles an entry by concatenating relocat­

abl~ c0de indicated by instructions. Let's see how 
Echonet compiles nonsense instruction (from listing 2). 

Step 1: The compiler looks up the first instruction, 
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Object. Name 

Cod e_ compller _ executes 
Code_detine_ label 
Code_do_program 
Code_tinlsh_ executes 
Code_go_to__label 
Code_incremenL 168 ils 
Code_.se 16Bits 
CodeValue 

Count 
I ndentedProgram 

Integer 
label 
Loop 
New_ relocatable_ code 
Number 
Object 
ObjectA 
ObjectB 

Data Type 

CodeValue 
CodeValue 
Codevatue 
CodeValue 
CodeVatue 
CodeValue 
CodeVaJue 
Code\lalue 

Integer 
tndentedProgram 

Integer 
Label 
Label 
RelocatableCode 
Number 
Object 
Object 
Object 

Table 2: Tile objects used in listings 2 and 3. 

"clear Count." This instruction indicates clear Integer 
(Ii ting 3a) because Integer is the data type of Count. 
The compiler appends the relocatable code for clear In­
teger to the new relocatable code. It replaces the 
parameter Integer with the argument Count. The 
resuJting code is: 

new re.locatable code 
relocatable code for "Integer < - O" 

which after parameter replacement produces the same 
code as: 

new relocatable code 
Code_set_16Bits of Count to 0 

Because Count is not a parameter of nonsense instruc­
tion, the compiler allocates Count as the fir t temporary 
value in nonsense instruction. 

Step 2: The compiler looks up the entry for "increment 
Count'' and finds increment Integer (listing 3a). It ap­
pends this entry' relocatable code to the new-relocatable 
code and replaces the parameter Integer witb the argu­
ment Count: 

new relocatable code 
Code_ set_ 16Bits of Count to 0 
Code_incremenL..16Bits f C unt 

Step 3: The compiler fini hes the ode and stores it 
with nonsense instruction_ The result i : 

relocatable code for- nonsense instruction 
Code_seL16Bits f Count to 0 
Code_incremenL16Bits of Count 
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Description 

start compiler eiuicutlon 
define a label 
compile a program 
finish compiler execution 
branch to a label 
Increment a 16-bit value 
set a 16-bit value 
a data type that represems a numenc value for select· 
Ing a code Instruction 
an integer counter 
a data type that represents a sequence ol tndented 
instructions 
a daa type that represents a 16-blt value 
a dcita type' lhal represents a location's label 
a label for looping 
a buffer for building relocatable code 
any numeric literal 
a dala type thal represents any object In Echonel 

n Object 
an Object 

The entry nonsense instruction is no different from other 
entries; after an entry is compiled, it contains relocatable 
code, This code can be executed or used for compiling 
an entry. You execute an entry b writing the entry's 
name and pressing the function key labeled Do. If you 
typed in the words "nonsense instruction" and pressed 
Do, Echonet would look up the entry named nonsense 
irutrudion, load the entry's relocatable code, and ·.ecute 
the loaded code. 

Compiling an Entry with an Indented Program 
1n listing 2b, I used "nonsense instruction" foI defin­

ing forever nonse115e . After compiling nonsense instruc­
tion Echonet has relocatable code for compiling forever 
nonsense. 

Step 1: The compiler looks up the instruction "repeat" 
followed by an indented program. Because the data type 
of an indented program is IndentedProgram, "repeat'1 

indicates the entry repeat lndentedProgram (listing 3a). 
Echonet had compiled this entry from three instructions: 

relocatable code for- repeat IndentedProgram 
relocatable code for "label Loop" 
rel eatable code for "do IndentedProgram'' 
relocatable code for "go to Loop" 

which produced a sequence of code instructions: 

·elocatable code for-repeat IndentedProgram 

Code__define_..Iabel of Loop 
Code_do_ progtam of IndentedProgram 
Code__go_to_label of Loop 

Step 2: The compiler appends the first code instruc­
tion of repeat lndentedProgram: 
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new relocatable code 
Cod~define__label of Loop 

Step 3: The second code instruction of repeat Indent­
ed Program is "Cod~do_program of Indented­
Program:' This is a special code instruction that tells the 
compiler to s tart appending relocatable code for the in­
dented program . 

Step 4: The indented program of forever nonsense 
(listing 2) consists of a single instruction, 11nonsehse in­
struction:' The compiler locates the relocatable code for 
"nonsense instruction" and appends it to the new re­
locatable code: 

new relocatable code 
Code_define_label of Loop 
Code___seL16Bits of Count to 0 
Code_increment_ 16Bits of Count 

Step 5: The compiler has finished the indented pro­
gram of forever nonsense, so it returns to the relocatable 
code for repeat IndentedProgram. 

Step 6: The compiler appends the third code instruc­
tion of repeat Indented.Program : 

I 

Glossary of Echonet Ter.· 
T/te following glossary defines t/te Eclwnet 1>yst1m1 efining 

the importanl words used for descn1'i11g Echonet. Becau · Echonet 
is n new wny of looking at progmms and progmm111in' . it uses 
ma11y of these f1m117inr words in. new ways. All words ned by 
the glossary are italicized at some pohtt i11 the mnin !{ t. 

argument: the pn.rl of an i11strm:tfrm or operntion th 
a11 object. Ari argument may be an object 111m1e, 11n ar4 
indented program, an embedded clause, 11 string, or 11 n 
example, the opetntion "CoU11I + 3" has two nrg11m 
name Count and number 3. 

code: dnta /hat defines a sequence of computer ins 
Ru• example, code 60 in i:z Z80 microprocessor incre 
accwm//ator. 

t 

code instruction: the smalles~ W'lit of code /hat Ec/lt>riet can 
execute or use in compiling an entnJ. A code instmction is ide11 -
tified by a numeric va.h1e en/led II ''code val11e.11 A code instruction 
con tains data that describes irs argt1ments. Relocatable coti11 is fl 

sequence of code irutructicms. 
compile: to g1uierate relocatable code from a.11 enlr!J qefi11ition 

a11d ttn Ed1onet dictionary. £ch on et compiles relcx:atnble ~ode from 
rel0Ct1tab/e code sfured wit11 ttntties i11dicaled /Jy fnsl:ructfons and 
operations. 

data: a bit st-ring stored bi a cOHlputer or stored 011 aornp11ter­
ret1d11ble media. A llit string is a sequence of ones and zeros t/iat 
encDdes a sequence of mmzeric values. Evetything in E.c}1onet Is 
11/ti.rruziely represented ns data stored in 1111 Echonef dictio1wy. 
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new :relocatable code 
Code_define_iabel of Loop 
Code_set_ 16Bits of Count to 0 
Code_incremenL16Bits of Count 
Code_go_to_label of Loop 

Step 7: The compiler is finished with the relocatable 
code for repeat IndentedProgram. It returns to the 
definition of forever nonsense (listing 2). It doesn't find 
any more instructions in foreve r nonsense, so it stores 
the new re.locatable code. The result is: 

relocatable code for- forever nonsense 
Cod~define_la bel of Loop 
Code_seL.16Bits of Count to 0 
Code__incrernenLJ6Bits of Count 
Code_go_to_labeJ of Loop 

Now you can execute forever nonsense or u e it in com­
piling another entry. If you typed "forever nonsense" 
and pressed Do, Echonet would load the relocatable code 
stored with forever nonsense and start the computer ex­
ecuting that code. On a 280 microcomputer, Echonet 
would load : 

data type: an o/Jject 11$Signed to ovjects and operations that is 
used for indicating 1mtries with i11stn1ctiom; and opemtions. For 
example, tire object TowerRing is a. data type for the objects 
TowerRingA and TowecRing. This allows the instn1ct:ion ''dmw 
TowerRin.gA'' lo i11dicate tile entry draw TowerRing. Users 
assig11 data types to objects tlJhen they define an object. 

Echonet dictionary: 11 dich.onary of e11tries and objects accessed 
by 11niq11e enln; 11a111es nnd unique objed names. An Ecliorzet dic­
iorwry stores entries and objects fora 11settmd for gror~ps of 11sers. 

An Ecl1011et dictionanJ may contain li11ndreds of thousands of en­
tries and objects. 

embedded clau.se: pqrt of an lnstmction idL'ntified by r111 

embedded-clause pattern. Ari embedded da11se is a11 ar;gumimt 
whose data type is the object E.mbeddedCLtuse. On compila­
tion, an embedded clause is ]HlSSed 4s text fo tlie indicated ~locat­
able code. 

embedded-clause. pattern: a seqiierlce of ruime wotds, nota­
tions, and textual classes. For exampler "w/tile any-clause dn" i5 
m1 emliedded-c/ause pattern, 

entry: an entry name, 11:11 enky defi11 itio111 aiid d4la. ~yen­
tries contain relocatable code for e.tec11t:io11 or for compiling otllet 
entries. An Ec11onel dictionary storefl entries. 

entry definition: either te;°'t or 11 seq11ence of instructions. An 
entry deft11ition describes an entry. The Echonet compiler turns 
m1 erttnJ definition into relocafable co4e. 

entry name: a sequence of name words, notations, and obje£l 
names. lnstrnctions and aperations indicate entries 1ly entry ream.es. 
Object names in an entry name indimte parameters. Each entry 
11nme is 1.111ique within o:n Echonet dictiommj. 



Loop: 
ld hl' 0 
inc hi 
jp Loop 

;;repeat 
;; nonsense instruction 

;hi = Count 

The values of Count wou ld be 0, 1, 0, 11 0, 1, 0, 1, etc. 

Discussion 
I named Echonet after the Echo 1 satellite, which, in 

1960, introduced me to information technology. At that 
time, Echo 1 reflected messages from earth . Now, 
Echonet reflects and captures ideas for computer 
programs. 

Researcl1 on Echonet started when I first saw assembly­
language listings produced by an optimizing ALGOL 
compiler. Such listings, especially those for nonarith­
metic programs, were verbose and convoluted. By study­
ing these listings, r learned that h igh-level programming 
language did not accurately specify computer actions. 

Echonet resulted from my search for a programming 
system that could sy mbolical1y represen t any sequence 
of compu ter actions. The first breakthrough was deciding 
to make entry names the grammar for instructions. The 
second breakthrough was separating entry definitions 
from reloca table code. This removed the need for built-

indented program; on i11denled seq1umce of instructions below 
another instruction. An indented µrogmm is an arg11wenf of the 
preceding instruction. The object fndentedProgram is tlte data 
type of an hide1ited p;ogmm. 

indicate: t-o select an entnJ with mi instruction or operafio11 . 
Also, to selec/ an object btJ matcl1i11g text with an object name. 
An i11str11cfio11 nr operation i11dica/es m1 enlnJ when it matches 
an e11 tn1 11ame. Before mntc/ling, Echonet replaces Mg11111e11ts and 
pammeters with d(Jffl hjpes. If a match fails, Echonet trys olher 
data types for the argument . 

instruction: one line of text. An instruction can indicate an 
en.try. Mrmy irismld.io11s i11dicnle e11tries lhal have relocatable code. 
lnstnictions often contain arguments. 

name word: a sequenceof leUers, digits, rmd tmderscores thnl 
starts with a lowercase Jetter. Name wards occ11r i11 embedded­
clmtse pnttenis, entry 11a111es1 11nd opemtor pnttems. 

notation: printable CfJ{1racters oUier t1ta11 letters and digits. For 
example, "$" and ''=>" are notations. 

number: a seq11ence of digits. A number /ms the daln t.vpe 
NumbeT. For· example, the insh1"//011 11pd11t 123'' il!dicnfes t/!e 
enlnj print Number. 

objed: an object name, dn/n types, and data . The same object 
con act ns paramelet, argumen11 or data type, depending on its 
11se. An EcT1011et dicnonary stores objects. 

object name: a sequence of letters, digits, and u11detscores that 
starts wil/1 a capital letter. An object name i unique within a11 
Echonet dictionary. lnstnicUons and e11tnJ names indicate objecls 
bJJ object rwmes. 

operation: part of an i11struction thal matches an opemtor pal-

in instx:uctions. The third breakthrough was u sing en­
tries as Echonet's user interface. 

Orie of my guidin g p rinciples was to accept the fun­
da/llental differences between people and computers. 
For ~x~mple, computers can compute and store data far 
better than people can, wh ile people recognize 
simila'rities and differen ces far better than computers 
can .. :r:he Eclionet compiler connects the two by auto­
matically translating from the personal world of sym­
bolic ~ntries and objects into the computer world of data 
and executable code. • 

B~d Barber nm Echo Systems Com1w ry (POB 5192, Wesl].>t>rt. CT 06881), 
11 0tie-pefS()11 trsearclr firm. He rncenl/y 1oi11~'fl ITT Progmmmiug 11s p1rl of 
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operation is an argument to an instruction or operation. 
,ns indicate 1111trie whose entry names start with ll 

pamn .. r fo/IOUJed fry ~= . The data types of an opemliotL are the 
rlata ty "is of tlie initi11/ parameter. For example, the illstructio11 
"pd11t .· !feger + 3" contains the operation ''.lntege1· +3." This 
opemtiJi!,i: indicates the enlry lntegerResult := Integer + 
N umb which has an Integer data type. So, this insh1tction 

. the e11try print Intege r. 
or pattern: a sequence of name words, 11otatio11s, and 
sses. For example, ''any-object-nmne + any-ofJject-nnme" 

' lor pa~tem. Operator p<1ltems show the operations in 
an m lion . 

eter: 1111 vbjt'CI i11dicated by nn object name in an entty 
. r ex.tfmple, the entry print Integer has a pammeter In~ 
n:an e11t1y definltfrm, parameters become arguments to 

i11slm '011s and operations. 
relocatable code: ll seq~1e11c11 of code instructions thnt Echo11el 

can execute anywhere in computer memory. Echo11ef uses 
relocatap)p code to compile new re/cx:alable code. Relocatable rode 
may contain several tl1011sond code instructions. 

string: lext enclosed fly quotes. A string has t11e data. type 
String. For e:mmple, the instructions print "this is a string 1' in­
dicates 1he entli) print String. 

text: £.liaracters that c11n appear 011 a page or a screen. Text may 
be m charucters wide. 

textual class: a pattem element tlrat identifies an objecl name, 
n name word, a clause, tmd of line, or starl of li11e; texhinl classes 
accur i11. operator p<1Uems and embedded-clause patterns. 
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Computer Crime: A Growing 
Threat 

The proliferation of home computers has eased illegal access to 
small-business computers and corporate mainframes 

by Collen Gillard and Jim Smith 

ht this a1ticle, Collen Gillard and Jim Smith describe two facets of the compute!' crime pmblem. Gillard begins Ill) i11frod11cing 
background i11fom1ation based on documented cases of computer crime. The name of individuals and companies have been changed 
Jo protect their privaciJ. Starting on page 412, Smith discusses the technical requirements of a security system designed to deter 
the computer criminal. 

Few businesses can ope1-ate today 
without the help of a computer. 
Computer-stored data, once the prov­
ince of wealthy corporations, is now 
available to small-business owners as 
well, thanks to the falling costs of 
microcomputers and the develop­
ment of easy-to-use applications soft­
ware. Unfortunately, however, this 
same maclUne that provides busi­
nesses with a competitive edge also 
places them at the mercy of a new 
type of lawbreaker- the computer 
criminal . 

Cons.ider this case from the files of 
the International Association of Com­
puter Crime Investigators (IACCl), 
headqua.rtered in Burlingame, 
California: 

In San Jose, California, in 1982, a 
successfu1 software company lost a 
key emp1oyee in a dispute over a pay 
raise. The disgruntled ex-employee 
soon began to market a similar soft­
ware line. To develop a customer 
base, he merely turned to his home 
computer, equipped with a modem, 
for ea y access to his former 
mployer's confidential files. 
From the privacy of his home, he 

dialed the former employe.r's com­
puter and, discovering that his fi)e 
had been deactivated, tried those of 
company employees, guessing at 
their passwords. After a few at­
tempts, he penetrated the system and 
located proprietary product-develop­
ment information as well as customer 
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lists. In minutes, his chief com­
petitor's business secrets were flow­
ing from the printer in his study. 

The fom1er employer's customers 
soon revealed that he was approach­
ing them with products similar to 
those of his former employer, but at 
attractive discounts. 

Knowing that their product data 
and customer records were confiden­
tial, the company's executives could 
draw only one conclu ion - their 
computer system had been tapped. 
Fortunately, though, because a secret 
monitoring device wa in place, the 
intrusion was identified and, after a 
detailed investigation, the ex­
employee was apprehended and 
prosecuted. However, during the in 
vestigation, service for more than 50 
key customers was interrupted. This 
case is unusuaJ because it was 
detected and prosecuted . The vast 
majority of intrusions go undetected, 
and an untold number of crimes are 
therefore not prosecuted. 

The Potential for Damage 
Trade secrets and marketi ng data 

are not the only type of material 
threatened by the access home com­
puters and remote terminal provide. 
The govemmenl stores sensitive in­
formation on its military installations, 
manpower, and defense plans in 
computer systems. Are these top­
secret flies safe from unauthorized 
access? 

In the recent film , WarGame , a 
teenage computer whiz nearly 
1auncbes Wor ld War ill while playing 
what he believes to be a simulated 
war game with a remote computer. 

Although parts of the p1ot may be 
farfekhed, the film highlights some 
C\lITent reajjties: namely, the ease 
with which dial-up access is gained 
to an airline reservations system and 
a bank. Moreover, months before the 
film was released, a group of 12 
teenagers from Milwaukee managed 
to gain access to computers in the 
nuclear-weapons laboratory at Los 
Alamos, New Mexico. The 
Milwaukee teenagers used pro­
cedures for d ial -up entry and 
password search not unlike those 
used by the hlgh-school student in 
the movie. In wry homage to the 
movie after its release, one of the 
Milwaukee students began to sign in­
to the Los Alamos computer as 
"Joshua/' the password that enabled 
the computer whiz in the film to log 
onto the game-playing computer_ 

A disturbing aspect of the Los 
Alamos raid is a statement from one 
of the youth who e knowledge of 
the machines consisted of a six-week 
computer course. He described the 
break-in as "really easy to do. All you 
have to find is someone with a com­
puter and modem. And we all have 
computers and modems:' 

The youths, aged 15 to 21, had 
Jogged onto the Los Alamos system 



through dialing into the Telenet net­
work . Such a national network re­
quires only a local telephone number 
to get into the service and an account 
number to use it. 

As one youth summed up the 
situation, the problem occurred 
because of the vulnerability of the 
computers. He admitted that "it got 
out of hand;' but added that, "it's not 
our fault, either. There's no security 
In it ... It didn't take too much in­
telligence to get into the things." 

In this case, the violated systems 
contained no classified material. But 
what if the perpetrators had been 
more threatening and the computer 
files more sensitive? 

The case of the Milwaukee youths, 

who aJso admitted breaking into 
business and corporate computers, 
proves that illegal forays into com­
puter systems can be as simple as the 
acquisition of a telephone number 
and a password code. Dial-up pene­
tration of computer systems today is 
a serious threat to businesses large 
and small. For large corporations and 
institutions like the U.S. government, 
such threats can have far-reaching 
consequences. 

In a similar case &om a year ago, 
a student who was enro1led at 
Carnegie-Mellon University in Pitts­
burgh demonstrated the vulnerabili­
ty of the military's computer systems 
from his dormitory room when he 
broke into the U.S. Department of 

••• •. ., ••• ••• n· ....... , 

Defense computer network. From 
there, he moved onto an Air Force 
computer system. When discovered 
and questioned as to his intentions, 
he said he was gathering "missile 
plans" to publish in an undetground 
newsletter c.alled 'D1P. 

Geoffrey Goodfellow, a systems 
analyst with Stanford Research In­
stitute (SRI) International in MenJo 
Park, California, explains: "Once 
someone accesses a national network 
like the one used by the Department 
of Defense, that person has unlimited 
access to any of the computer sys­
tems belonging to the universities or 
corporations hooked to the network. 
In this case, the student from 
Carnegie-Mellon wandered in and 

Photo 1: The Secure Access Unit works with a telephone and modem that provide direct-dial access Jo a comp1iter. It calls back a remote 
tem1inal to verify that the user is requesting access at an authoriud location . 
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out of systems all over the country, 
accessing directories, reading files­
just, as th e student put it, 'browsing 
around for something interesting.'" 

111e point? Casual intruders can 
have two effects: while browsing, 
they can innocently destroy records 
and alter operating systems; and, 
when they do find interesting infor­
mation, the temptation to steal it is 
strong. 

Fear of Publicity 
Cripples Awareness 

Although most authorities on com­
puter security won't speculate on 
how much computer criminals steal 
annually, all agree that the dollar 
figure is far into the millions. Charles 
Wood of SRI points out, "We will 
never know how many crimes go un­
detected and how many unreported. 
Many firms don't want the publicity, 
nor do they want to encourage other 
thieves. Banks, in particular, shun 
publicity. There is nothing like this 
kind of publicity to foster loss of con­
fidence in your firm's ability to han­
dle securitY:' 

Although solid data on losses re­
sulting from computer crimes i not 
available, statis tics from the F. B.I , are 
still illuminating. They reveal that the 
average amount stolen in an armed 
robbery is $3000; by embezzlers, 
$19,000; and by c mputer thieves, an 
astounding $100,000. 

Doug DeVries, DP security mana­
ger at Hewlett-Packard Co. , warns 
that unless businesses act on the 
problem, losses from computer crime 
could increase in the future. Experts 
recommend computer security sys­
tems to protect highly vulnerable 
systems and curb computer crime. 

The fast-moving field of computer 
technology has surpassed computer 
law and its associated areas, par­
ticularly criminal investigation . Ac­
cording to Bruce Goldstein, com­
puter criminologist and founder of 
the IACCI, "In all the world, approx­
imately 200 police investigators have 
completed technical training in this 
special type of criminality. Present 
databases indicate a far-reaching 
problem beyond the scope of this 
limited number of individuals." In-

deed, as many computer security an­
alys ts admit, part of the problem lies 
just in anticipating the locations of a 
system's vulnerability. 

At one time, corporate officials 
thought that the highly technical 
nature of computers ensured their se­
curity. After observing how vulner­
able those systems actually are, firms 
are now forming "tiger teams" to find 
holes in their computer security sys­
tems. 

These teams are composed of com­
puter experts in systems analysis, 
ope.rating systems, applications pro­
gramming, and physical security. 
They take a "no holds barred" ap­
proach and attack the integrity and 
security of an entire computer system 
in order to find exposures and vul­
nerabilities. Such teams are discover­
ing that a multiplicity of solutions is 
necessary to plug security holes. 
Technical products include encryp­
tion devices, password and software 
systems, and a call-back device such 
as the Secure Access Unit (SAU) and 
its mµ]tiport cousin, the Secure Ac­
cess Multiport (SAM) from a San 
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Sotne people drive 
fine Gertnan tnachines to work. 
Other people drive thein once they arrive. 

The tradition of high quality, high performance German 
craftsmanship and engineering Js legend. And while we most 
often ee that tradition in action on America's streets and 
highways, it i in America's business offices that itS fururc 
bolds the most promise. 

The BA I 108 is the proof. 
This powerful small business computer passes higher­

pri ed competitors with ease. Its dual 
processors - for CP/M g and Apple II 
compatibility - open up the largest 
library of microcomputer software 

and plug-in peripherals available coda . 
This unique combination also provides 

compatibility witJ1 other popular languag s, including 
Pascal '" and LOGO. 

The lightweight, low profile detached keyboard is a work 
of art and practicality. There's a full 128-key ASCII character 
et. Fifteen user-definable function keys that can provide 

access to 60 distinct functions. A nine-key cur or control 
block. And a convenient eighteen-key numeric pad. 

And mere's more. RGB and composite NTSC or PAL 
video. Keyboard- elecrable 80 or 40 column display. 
High resolution color graphics. Parallel and serial printer 
interfaces. EasiJy accessible outboard I/O connectors. ix 
A.pple If-compatible card slots for peripherals expansion. 

The BASIS 108. Microcomputing's "Best Of Both Worlds~' 
German craftsmanship and American business savvy. 
CP/M-based business computing and Apple II-based per onal 
computing. High performance and surprisingly low cost. 

The BASI 108. A computing machine finely tuned to handle 
the fast tracks of business today, particularly now with a 
bundled-in Perfect Software Package"' that includes Perfect 
'\ ricer,'~ Perfect Speller,'" Perfect Flier,''' and Perfect Calc7K 

all your BASIS dealer for a test drive. 

E.'<d lllih'd\' Distributed 
in Nonb Am erica by: 

Computer System Design 
99 Dimbury Rd., Ridgefield, CT 06877 
(203) 43 1-4 540, (800) 222-0626 
Ontario, CA (714) 947-5727 
Monrreal (514) 636·8363 
Toronto (416) 281-3625 

Ci rc le 56 on inqui ry c;:ird. 

CP/ M • is:a n.:giStcrt-d trndcmark or Oigil:i l Rt:St.:nn;h, In ·. Apple II ' is :L n:gi.'iEc,:n.."4.J tr::uJt:nurk of Appl · Computer. In (.", Pascat'"4 is a trademark of llH~ Regcnr..s ur rhc 
t.:ni\'ctsl t y of .;tl iJornia :11 ' an Diego. Pcrkc:t Suft \\".trc:, f>cr f~..;t Writer, Pc:rfc:c:I Spell er, Pr:rfc:c:t Filer. :ind l'nfcc.:t Cale arc tr:tdcmru-ks of Pl:tfrct o f1 ware, Inc. 



Francisco compan named Lee MAH. 
These devices restrict outside dial­
ups to certain authorized locations, 
All function best when employed 
together to secure a system, No single 
solution can do the job. 

A Different Kind o1 Culprit 
ln a sense, computer crimes do not 

dilier significantly from more tradi­
tional crimes. As SRI computer se­
curity specialist Donn Parker and his 
associate Charles Wood explain, such 
crimes as fraud, theft, larceny, em­
bezzlement, extortion, sabotage, es-

pionage, and violation of privacy 
have the same results regardless of 
the means us d . Yet computer crime 
is different. "The occupations of the 
perpetrators, the timing of the acts, 
the geographi locations of the par­
ties involved, and the environments 
in wh.ich these acts take place have 
all changed," say Parker and Wo d. 

Computer criminals, for example, 
are generally white-collar, well­
educated professionals wHhout 
police records. When caught, many 
have based effective defenses on the 
claim that their ethical judgment was 

undermined by the impersonal 
nature of their act. 

In his book, Crime Utj Computer, 
Donn Parker states that the most 
common characteristic among com­
puter criminals is that, as formerly 
honest people, they have difficulty 
accepting their dishonesty. Hence, 
they work hard to rationalize their 
crimes. For example, they claim they 
don't steal from people, only from 
corporations; or, because they don't 
like their bosses, they say they 
embezzle more for revenge than per­
sonal gain and try tb justify their 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~--. retaliation . 

DECADES 0 -F SERVICE 
Washington Computer Services 

97 Spring Street 
New York. Now York; 10012 
TO OAOER: CALL OU~ TOLL-FREE llUMBEll : (800)22.1-5416 

In NX SW• and lor t~~hnlca l l~lormatlon : (n2) 226-21tl 
flOUBS; 9;30 AM-5:30 PM (EST) Momlay·F1iday 

N c PC-8800 ON CIS~ CONTRACT ,1~500l(R301561135 

EPSON N~W Ot·IO Mlcro W1 I~ 
VllLOOCS stittware· 51!99~ 

11!£.'.. fiDlll 1 ""•1·- s.11111 ur.11 n $CALL 
4i~11J&mt 81186161111 tis~ AAr,1 5-100 llllTJ 

1 1 IUIUOA!\11& 
& SVSlE>IS 

SC'lON Mlc<ll.l llQO!o H• An G ~· :;y..,,. 

MDRRCJW 
D&UINS 
~~GSA Colltnet 

$CALL 

S•mil.lr """'II'"' H M OElt~ . DYN~Dl'IE . T ElE~IDED, ~LTO I , OEC, DAIA 
BEN., M~fil , T Ftl~MM . l~ITH. llll ~ O~ SVSU M OR~ .. •'l!lm.rn; oinm• 

CUSTOM COMPUTER ~OOM Wlm'lG SINCE 1960 

TEi.EX: 1Z·560B CABLE: \11\SHCQM,p NYK 

Where Ou You Turn lo Sol~! Your Computer Puzzle? 

TURN TO US! 

AMPE 
ADDS 
ANN AABOA 
VISUAL 

NEWTELETYPE5410 
192<:04 ANSI , VT· OO~l•llle 

ONLY S895 

COfllJO']I 1~1111) ltma 

T111tr111 ~ IA'tl1 $9S5 

AflADEX 
OENfROlllCS 
C fTOH 
OMA PRODUCTS 
0 GI T.6.t. EOlJIP CORll 

OIABlO 
EPSON 
O~IDATA 
OANTEX 

We' 11 shovl YDU 
the easiest way 

to put the 
pieces loge1hec 

OUME 
IBM 3101 
DIGITAL EOU1P COAP. 
H~ELTINE 

MANNESM/\llN TALLY 
fC AMERICA 

OUME 
TOSHIBA 
lt)(AS ll!SffiUMENlS 
~NTERGfl~l DAiA SYS, 

PLEASE I Do not confuse us Wilh mafl order dealers . We are-a 
• lull Sf!IViCe distributor se!Vlng the data processing & 

111stanat1on naoos 01 business & Industry from micros lo main frames. 
System tlous,es. educarlonal institutions & QDVemmenlat agencies given 
special C1Jnslderallon, Leasing avallab1e. 

N. Y. Slate. agencies, munTcipaH · 
ties. and schools - call us for 
lnlormatlon on our O.G.S. lerm 
contracts on hardware & software. 

DEALER and INTERNATIONAL INOUIRIES WELCOME 
fll'f ias1 d"""'rl le"O i:ru1itii!<l,cll11tk , rnoneiioiO<ir CJ l:d 1oarra11<J<! dirl!(f Odil~ Wll• traosr Pt!r!Jlll..! or C'"1'll>i'I\' cboclt.s riqµlre lwo 10 three W•f 1a 
Clear Pt1LeH1•1J1CC1 to ch<ng~wllllo•I nolln, call tor latest prl&o5 ~ricer. Kl~lulle 3 ~if!diK'oun1 NY rm"'°'rlfu<rd 5111!!51~ Oanlii. IHffillfe<lllrlo. ~ 
NO<in Mont.<; lnd"5tn"5, lfl<i GP/ 1,1 • ~· ~ flil<lOOW~ DI illgal RHo"cn All o<&llb!Ol!T 10 our i.tolll!IOlld <.!In 01~1hoJ10 (a>dilalll• on 1"'111«11 C!ll 11" 

~1pp1ng ctt;orge;, AboVe prlCH dO no1 ll\ftuo~ CUltom1n11a<1 iw-1iu1111111oo. DB,loe 11 IU tr •11ial'jj or A>~IQA T~t~ Po ·u~~pted ~lll'll our 011 •11· 
PI0\'01 , ,;aq k>I ..,..,., 1nd lllf'I~> 

Circle 506 on Inquiry ca.rd 

Computer embezzlers often prefer 
to see themselves as borrowers-not 
thieves- who became criminals with­
out intending to. They often have 
problems wilh alcoholism, drugs, or 
financial responsibilities, says Parker, 
adding that computer criminals are 
generally people who by nature seek 
easy solutions to complex problems. 

In August of 1977 the New Yorker 
told the story of an accountant who 
embezzled more than $2001000 a year 
from the produce-packing company 
where he worked. "l had a very 
tough job at best, organizing the ac­
counts of a company run by people 
I didn't like,'1 he said. 

When he didn't get the bonus he'd 
been expecting, he warned, "There's 
one guy in this orga.nization you 
shouldn't fool around with.1

' He said 
his motive for embezzling was 
revenge. 

A more recent case involved a 
former Federal Reserve Bank 
employee who illegally accessed the 
bank's database. The culprit was able 
to dial up using the password of an 
existing employee to obtain confiden­
tial data on money supply and in­
terest rates. 

The Hacker 
For many young computer en­

thusiasts, though, breaking into a 
computer system is just a game. Such 
electronic whiz-kids.....!'hackers" in 
computer lingo-say they break in for 
the challenge, or "because it's there:' 

Consider, for example, the case in 
which workers at the New Jersey 
Board of Education turned on their 
tenninals one morning to find their 



normally friendly machine with 
new foulmouthed persona . Tn addi­
tion, the board's files had been 
wiped out. Security operators final­
ly l cated the perpetrator-a 15-year-
ld. 
Unauthorized computer usets and 

their motive fall into three groups: 
employees (for embezzlement or 
vengeful destruction), hackers- high-
chool and college students (for 

malicious reasons or out of curiosi­
ty), and computer users from outside 
a company (committing grand theft). 
AJan Fielding meets what ecurity ex­
perts consider the profile of the 
curiou hacket turned by temptation 
to illegal profit. 

Wh n the law caught up with 
Fielding, the 21-year-old computer 
whiz had already illegally made a 
million dollars from a telephone 
supply company that- he set up. 

While studying engineering at 
U.CL.A., ielding developed intimate 
knowledge of telephone company 
technology. Referring to telephone 
company di cards he had collected 
since youth , he developed a scheme 

to obtain eguipment from a Califor­
nia telephone company and reseJI it. 
He had used one telephone com­
pany's computerized ordering system 
to build a lucrative illegal business. 
He ultimately was prosecuted and 
convicted. 

Fielding is an example of what 
many computer security experts fear 
most: the high-school hacker who 
tum to bigger things. Massachusetts 
lnstitute of Technology programmer 
Richard Stallman defines a hacker as 
'
1someone who knows computers in­

side and out, gets a nonprofessional 
amount of fun out of them, and can 
appreciate the irony and beauty of a 
program." 

As applied to .students, this de­
scription musL also include an ele­
ment of youthful and undisciplined 
exuberance. As Wood puts it, "Kids 
are often motivat d by challenge or 
the respect of their peers. It's like joy­
riding in cars used to be. And, like 
joyriding1 it' m stly a male 
phenomenon. Our obvious concern 
fa, wh<~t hp_ppens when these kids 
grow up and mischief turns to per-

onal gain?" 
SRl's Geoffrey Goodfellow broke 

in to his fir t major computer network 
at age 15. He calls himself a hacker- a 
term, he notes, that once had les 
derogatory connotations. 

Although Goodfellow distingui h­
es the malicious from the mischie­
vous or harmless hacker from the 
more dangerous computer criminal, 
security officials take a dim view of 
am1one who romps thtough company 
files. Such innocent romps, they say, 
sometimes cause as much damage as 
intentional assaults. 

The Basic Tools 
Fielding is just one of many who 

have di covered that the phone lines, 
a modern, and a home computer pro­
vide a computer wizard with all the 
burglary tools necessary to dial up 
and break into a computer system . 
From there, the possibilities are as 
unlimited as your imagination and 
skill and the information a computer 
system tores. 

The basic tools for a computer 
break-in can be purchased at any 

r----------------, 
BLUE CHIP BITS MicroScript'" $99 

INTRODUCING THE 
HOME/WORK EDITOR 
~'ITH COMMUNICATION INTERFACE 

lf you're frustrated wiU1 l\ECEI E rd • b cliaful' 
th •limitations of your up a host computer. 
presenL editor, Blue Chip Through phone hook-uµ 
~oftware has th answer. vou can rnmmunicale with 
The H IE/WORK inosl mainframe. ;md 
EllJTOI< is a ver ati lt> mo t of the WOO data.-
texl editing tool for th ba s in orth America 
Appl • 11. pple 11 +, . 99. 95-plus '1ppliL"ablt 
• ppl 11 anti Apple tax ·. For more 
Emulators wilh mnny • f inforniati11ri ontacl 11Lu-
U1e fe:itures found 0 11 far dealer or lllue Chip 
more exp "' tl !i ive te:-.: t SofLwarc. 

edill~1~dd~f~~1a~~1>r¥~~~· ~l~J 
A E, the HOM E!WOIH( 

El l'l'UR'S dusi"e 
ommuni ation Facil itv 

allows vou to END ;i i1d -
. BLUE CHJP SOFTWARE -

Clrcore 64 on inquiry card . 

State of the Art TeKI Formatter 
• e1<tenslble generic markup 
• multHine headers, rooters, and footnotes 
• automatic widow and orphan suppression 
• automatic section numbering 
• automatic bullet, number, and definition lists 
• floating and inUne figures 
• leJt, center, right, or justify text alignment 
• left and right Indention with delay and duration 
• bold, underscore, and proportional spacing 
• macros and symbols 
• multiple Input tiles of unlimited size 
• d irecl printer control 
• format preview 
• IDS, Qume. Diablo, NEC, C.ITOH , and a ll TTY 
• table of contents, index 
• rnultlple colu mns 
• conditional processing 

MicroEd'~ $49 
Customizable Full Screen Editor 

• full cursor control by character. word , or 1ine 
• position to top or bottom of window or file 
• scro ll by line. half window, or full window 
• g1obal or selective find and replace 
• dele1e by character, word, line, or block 
• read external flies into current I le 
• copy, move, and write blocks of texl 
• nser1, overlay, or wordwrap texl 
• al l cursor addressable VDTs 

Post~ald wllllln U.S. & Crnada o~lsld e U.S. add S5, CA rns1den1s add 61h% 
e• SS/SO CPIM·W, us• ssroo PC-DOS, 

~ MicroType' ~ M11ster 
~ 6531 Crown Bllld., Su l1e 3A, Sao Jose, CA 95 120 Card 

(4011) 997-5026 
Cfal'M.llEI t• .. ''+t;llfl"I ' ~ Iii OllJll.fl~ n 1Ml4UC" ?C~DOS ,, l1 r11111~1\n• al lilM Cot~N'~!l()ll 

Cfrc:I~ 310 on Inquiry card . 



''THE COMPUTER-LIN E" 
"Committed to bringing computers within the reach of all Americans" 

Products for the IBM® PERSONAL COMPUTER 

Hardware 
Columbia Portable Computer 

''Tht! \IAr:t penonal compu ter"' 

Fcatunng 
IB "1 PC compa l 1bl~ 

• 12BK RAM 
• 2. 5 .... ha ir he1qh t dn\'e5 
• 9·· green or amber scrften 
• Thousands o t cJoHEHS wo r1 h or 

1ree sollwarn 5CAL L 

Also Available: 
HARD DISK VERSION 

W1lh Floppy an<l Internal 
10 M~abytes Hard Drive . SCALL 

IBM " Personal Computer 
r natures 
• 64K Memory 
• 2 Tandon TM· 100 ·2 

320K Byle Drives 
• I ll oppy dis conl<oller 
• ' colo1 graphics ca rd 
Sll'i,llne rl 1lvlffi anlj ha rd Cl•S~ duve-s con­
hQurnflons are ~vAilable upon reques t 

Call for pricing 
on all IBM · Systems. 

Accessories 
T & G Producls: 

Trnk Ball 
Joy.i1chs 

Gibson : 
Ltgtu Prw 

$ 45 .00 
s 4 5 .00 

$259 .00 

Columbia 
Data Products 

Personal Computer 
Fra•u rt ll~ 
• IElM PC Compa l ob<hly 
• 16· 011 ll-088 Processor 
• a E)(pans1on Slols 
• Two RS23? Sf!ri.al Port~ 
• Cen1r-ofl1cs Pt1ntl"4 Pon 
• Double OCllSlly Flopp Disk 

Contiollcir 
• 12BK RAM S1andard M~morv 
• 2 J20K DS DD Disk Drives 

SUPER 3000 SOFTWARE PACK 
INCLUD ES: 

ttomC! t,ecounlafll Plus 
Pedect Wn1er !Word PrOC(!S~HlQI 
Perlect Spe ll er (Spenin~ Checker) 
PtHletl C:llc ~E1ec11or11-c Sprr-aus.neeo 
PeJlect F•ler tDala Bas, Manaqerl 
Pertee t Sot1wrur.- Cuslorncr S11ppo11 HollmP. 
Ft1'51 Grnnhs 1Co10,. Ci'nr> 1cs Rf'rort 

Generato r I 
Space Commanders (Color Graphics 

Gamel 
AND MU CH M OREi 

Call For Pricing And Information 
On The Extensive Software 

Standard With The Computer! 

ENTERTAINM ENT: 
Froqqer 
Zork t 
Dcad l1nr 
Temple o• Ap..sl'ln.1 
Zork II 
Starcross 
Zork Ill 

OUADRAM CORPORATION 
Ouadboard: n,~ rnernorv board IOI the 

IB ~ h~a1u r 11'\Q 

• utly expandable from 64t< to ::>56K 

Mlcrolazer: 
• Bulferir.g lrom 8K to 64K 

(4-32 paqes ol texl) 
• Parallel Porr • Prin•cr an<J Compl1ter lndependc,, t 
• llsynchronous (RS232) Se11o l Pon • Parallal Paiallet Parallel i Snr111I 
• Clo<: ~ C4ltrncJsr Se rm.l1Sena.I nva1tab•e 
• 1111 1 Dosk Ome SC A.L L • Compute while vou prm1• SCALI 

Disk Drives 

MAYNARD ELECTRONICS SHUGART HALF HEIGHT DRIVE 
!"\OPPY Disk Con l roUer l ot IBM PC 

Wolh Parallel Porl $179.00 
W1111 Serial Porl . 5209.00 

Shugart Oual11 y 
Now available 01 your IBM 

$235.0D 

SIEMANS DISK DRIVE 
D<luble S4ded ·Doui:llo Oensily 

320K Bytes of Slor;iqe 
ONL V $245 .00 

TANDON Drive Spec ial 
Doubre S1dt.tt! Doubl~ Oen~•ly 

320K Bytes ol S torage 
TM-100·2 ONLY SZ29 .0 

DAVONG HARD DRIVES: 

5 Me-9.iHJ'p' l~S 
10 Megabyles 

Software 
BUSINESS: 

Lotus. 1-2-3 
Prs For~ 

nlc I fome Accounhin l 
Prs Report 
V1s1calc 
"'1ur11 Plan 
Words lar 

INTFl1 NAt or EXTERN AL 
SCALL 15 Meqabytcs 
5CAL~ 20 Megabytes 

EDUCATION: 
Tl1c Mos.I Ama1mq Th1nq 
Story Mach1na 
Kmdercomp 
Face Maker 

CALL FOR THE BEST PRICES ON 
THIS M ONTHS HOTTEST SOFTWARE 

SCA L 
SCAL 

Peripherals For All Computers 

Printers 
C lloh l'rlnlers : 

Prowr11or I PtJrallel 
?rO\'Hll r I Sot i.31 
Prowr1ter II Pttrnnel 
Prowr•tcr ti Serial 

O~ida lo . 

s 379.00 
s 499 .00 
s 649.00 
s 699 .00 

M1c1ol1ne 92 ' 0 CPS b1duect1am1t w 11 h 40 CPS 
couesPQr,dence. 80 column S 499.00 

•;hc rohne 93 160 CPS b1d 1rec11onal wll h 40 CPS 
corresrom1ence 132 colu mn S 850.00 

P.itcf'mark 2350 350 CPS btdoer.:uonal 2 co lor 
po11t1ng ~36 COIUml'I 

Parnllc1 
Seoa1 

Pacc-mork 2·1.10 
Par._:iU~I 

Seti.ill 

•cs Pris m: 
132 Coro1 

Smith Corona : 
TP-4 Parn"et or Sertal 

Star M'cronics~ 
New Gem1n1 10X. 1mpro ... eo l hroughout• 
120 CPS Porallo l 

Jukl: 
L '0 16 CPS Parallel 

$2099.00 
S2199.00 

S2399.00 
52499.00 

51495.00 

s 549 .00 

SC A.LL 

SCA.L L 

PRO/WRITER 

1550 Dot Matrix Printer 

Amdek: 
Colo• 1 
Co101 11 
JOOG G rlit•r'I 
3()0,.\ Arnbt>1 

BMC: 
lo Res Gn:tlr• 
f'h Aus Gre~r1 

NEC: 
12-01 Grnen 

Monitors 

1'112 Color Composite 
1203 RG6 H1·R('5 Color 

Zonlth: 
ZVM·t21 11MH7 

Tax.on: 
Amber 

Prince•on Grai:>hics: 
011 t">tam;tmq colo1 to1 IBM 

$299 .00 
5499.99 
$ 145 .00 
5159.00 

$ 89 .00 
5149.00 

$159.00 
5299.00 
$599 .00 

$109.00 

5145 00 

SC ALL 

Modems 
O.C. Hayes: 
M1cromoch~m ll J ApOIUI 
SmtH•modem 300 Baud 
Smarlmoc;lem '200 Baud 
Sn1ar1modcrn 1 200B 
.Smar1co1n II 

Novatlon: 
J-Cai RS232 01rnc1 Connec1 
5111111 1 Ca1 1200 Baud 
Appl.,cal II (Apple! 

u.s. Robotics: 
2 voa1 w.1rri"inry 

300 OntoO 
1200 Baud 
Password 

Diskettes 
Library Cases 

Dv"an: fop q11;w1y 
5 ' SS 00 (Box ol 101 
5 • OS DD (Bo• al 10) 

Verbatim: 
5 ," SS DD cBo• ol 101 
5 • OS DD cBo• ol 101 

Elep ha nl Diskelles: 
5 SS DD Box ol 101 

OS DD I Bo• ol tOJ 

$259 
5209 
S525 
$475 
$ 85 

S11 9 
$45S 
S14!1 

$119 
S479 
SCll 

SC~ 

SC~ 

S23 
$43 

$22 
$29 



'' '''' Products for the APPLE® COMPUTER 

Hardware 
Hcrosc t· 
A-40: Hrgh rer1ab11J1y w1th 

~O daca 5tornge uacks 
A· 70· 011Ns e.<actty twice the 

s1orags capac1'y al the 
Appl Disk 11 .. 

·ourth Olmenalon: 
Wllh Con1rolle r Card 
W11houl Conlrolle• Card 

·1n1 Oltk Otlves 
Elole I 40 l•Ack 
Eh le II 80 l rack . 
Ehre II 160 1rack 

1AVONG HARD DRIVES: 

SC ALL 

SCALL 

SCA LL 
SCA LL 

SC ALL 
$CALL 
SC ALL 

s. 10 15, 20 M{'!l•byrns SCAU 

;oftware 
ENTERTAINMENT: 

Z~U(XOn 

Frogger 
Zork l 
Chop1t!IP1 
Ull1ma u 
Deadhnl! 
T<'mp1P ol Anst1a 1 
Zork II 
\".'lzarcry 

Accessories 
Rom Cards: 

M1croso1t 16K 
M1crotuk t6K Ca1d 
Oa•ong 16K Card 

CP/ M for APPLE : 
M1crosoll ZSO Card 
Advanced Logoc 

80 Column Cards: 
V1de); w1 1h S0Usw1tr:h 

Wesper Wlurd 80 
Kenslnglon SyslM1 Saver. 
T & G: 

Joy511Ck5 
Selec1·A· Por1 
Game Pr1'1dlcs 

Krafl: 
JOySllC ' 
Game Priddles 

BUSINESS 
Tt1 Bnn1'. S tree t Wri ter 
PFS Filo 
PFS A~porl 
PFS Graph 
The- Home Accmmrant 
V1(;.1cnic 
Mu1!1 Pian 
V.'orastar 
dBo•o 11 

. s 79.00 
SCA LL 
SCA LL 

5269 .0Q 
SCALL 

$279 .00 
SC AL L 

s 69 .00 

44.00 
44.00 
2'.l.00 

s 49 .00 
s 33.00 

~ . 

NEC APC 
NEC!'> t1 ncs 1 l>usma.s.s computer 

only ava•labhJ at ou1 Fela1J s'oires 
SIC:IJ m i!tsd s!le a demonstriltlOr) 

Mountain Compu ter. 
CPS Mult1-Flmcflon Card 

Orange Mfcro: 
Grnr:pler Pl~n> 

Mlcrobu llers: 

SCALL 

SC ALL 

1or Epson IDS 
16K 
32K 

NEC & Ok1da1a 
521 9.00 
5249.00 

LI 

EDUCATION: 
Master Type 
rhe Mo~l Arnalln~I Th1nfj 
r yp1ng Tu101 
51ory Mi1chme 
Type Altack 
Facl' MJk~1 

Apple lie • Computers 

Provides rnose srandatd foarures 
• TypowriltH•SEyte. tun ASCII keyboa1d 

uppe-r and lower cas.e. and auto-repeal 
ieati.1rn 

• 6502A m1croproc••sor (8-b•I CPU ) 
• 64 K Oyles RAM memory 
• 16K by1es ROM which includes buill·1n 

Applo·soft BASIC tonguago 
• Color qra hies and SOuf'ld capab1llt1a-s 
• Sev n t 0 eicpans1on slots 
• Back pa net :ies•gncd tor QlnCk connect 

disconnect. uaing D-s1y1e connec1ors 

Frankl in Ace 1000 
Oiiers 
• ~K Memory 
• 40 column llPf)<:ir lol,f.j-er ca-sn d1spla~ 
• Apple tie compat1b1ll ly 
• more space b<!1wc-0n C1Cpans 1o r1 slots tHld 

IHtcrnal fan 1i1d coolin-g 

CA LL FOR PRICES ON 
FRANKLIN ACE 1200 

l Now Available! 
WORDPROCESSING 

On Line: Sc1el:nwr1lt!r 
Tt1e Prore.s.s1onnj 

Silicon Volley: 
format II 

Southwest Dal i' Sy s1 em.1: 
ASCII Express The Profcss•ona1 

~~~~~~~~~ 

M-100· <' 
M·SD·2 
~K Quudboard 
erb~t1m DSIOD 

IBM UPDATE 
Retail 

S345 00 
$345 00 
S395 00 
5 71 50 

$771 50 

HALLOWEEN 
SPECIALS 

Our Price 
$235.00 

5285.00 
s 42.50 

$561 .50 

APPLE lie UPDATE 

41h Dimension 

Davonci 16K Ram 
Verbatim SS 'DD 

Rel ai l 
S3i5 00 
$129 00 
s 49 00 

Our Price 
S225.00 
s 69.50 
s 24 .50 

----
S553 00 $319.00 

SAVE 5234.00 

TRS·80 UPDATE 
Reta If 

"TM·100·1 wo th case and 
pol'.er supply 
16K R,1ms 8· 4116 . , .. 
Verbatrm SS/ OD , . . ..... . 

S249 00 
s 24 00 
s 49 .00 

Our Pr ice 

5149.00 
5 13.50 
s 24 .50 

SAVE S210.00 

S322 oo 5187 .00 

SAVE 5135.00 

-ai.•torrradt"-"'"""'" e_e_e_e_e_e_e_'"'~-°"""'~~-w8,,8n1y QO- Days -~ 
"THE COMPUTER-LINE" 

cle 117 on inquiry card. 

Product Information & Order Lines: 

California 
1-800-255-4659 
1-213-716-1 812 

Colorado 
1-800-525-7877 
1-303-279-2848 

Customer Service & Order Inqu iry : 1-213-576-6468 



computer store or by mail. The infor­
mation required for breaking in can 
be bought, sold, or traded on an easi­
ly accessed dial-up computerized 
bulletin board. 

Computer security expert have 
identified both legitimate and 
"cracker'' bulletin boards. The 
''cracker boards" are fed and manned 
by "T.H .E.M.;' a the group is called 
in computer crime circles. T.H.E.M. 
i an acronym for Telecommunica­
tions Hackers, Embezzlers, and 
Manipulators. There are more than 
800 of these boards operating today 

in the United States, according to 
IACCI founder G ldstein. 

The computer criminal, then, has 
all the needed tools: hardware to use 
in illegal access and, via the bulletin 
boards, access codes to computers 
aero s the country. 

The Legal Issues 
Newspaper and magazine reports 

have sensationalized crime com­
uutted with computers. Many articles 
claim ~hat the nature of the medium 
makes dete tion of unauthorized use 
impossible, or that e en i£ such use 

is detected, it is impossible to prove 
in court. These claim are the subject 
of much debate. 

Legislators and the courts are be­
ginning to take computer crime very 
seriously. Some tates, particularly 
those with industry bases in high 
technology, have passed some legis­
lation helping to govern computer 
crime; indeed, bills have been pro­
posed in the U.S. Hou e of Represen­
tatives that may bring clarity to a 
multitude of complex and inter­
related questions. Sentences may orre 
day reflect the magnitude of the 
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The DS120 Terminal Controller makes your LA36 
perform like a DECwriter lll. 
The Data uth DS120 gives your DECwriterlJlll II the high speed printing 
and versatile performance features of theDBCwriter® Ill at only a frac­
tion of the cost. Th DSl20 is a plug compatible replacement for your 
LAJ6 logic board which can be installed in minutes. tam.lard features 
include: 

• 165 cps bidirectional printing • R 232 interface 
• Horizontal & Vertical Tabs • 20 mA Currem Loop interface 
• P.age Lenglh Selecti n • 11 p f Form 
• 110-4800 baud peration • Adjustable Margin 
• 1000 character prinl buffer • Double wide charucters 
• X-on, X-off protocol • Parity selec ti n 
• elf Test • Optional APL character et 

Over S DS120 units are now being used by customers ranging from 
the Forrune 500 to personal computing enthusiasts. In num rous instal­
lations. entire networks of termin J bave een upgraded to take advan­
tage of today's higher speed data 
communications services. LSI 
mioropr cessor electronics 
and strict quality c ntrol en­
sure dependable performance 
for years to come. When er­
vice is required, we will 
respond promptly and effec­
tively. Best of all, we can de­
liver immediately through 
our nationwide network of 
distributors. Ju t gi e u a 
call for all the detail . 

computer corporation 
4216 Sluart Andrnw Blvd . • Chnrtotto, Norlh Cnrollnn 28210 • 70'1/ 523·BSOO 
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Unfortunately, the legal process 
takes time, whether at the stale, 1 cal, 
or national le el. And victims and 
potential victims cannot wait or 
tho e channel to yield solutions to 
omputer-crime-related jssues. 
ff the problem arises through tech­

nical vulnerabilities, the obvi u 
solutions are to be found on a tech­
nical level. Technical innovations now 
are available that can limit vulner­
ability and make computer systems 
with dial-up acces much easier to 
protect. 

Limiting Computer Access 
ln the past, log-in passwords gave 

computer systems at least superficial 
protection from outside dial-up in­
truders. A "gray marker in these 
pas words, however, has weakened 
the protection those words once af­
forded. Computer gray markets, 
DeVries explains, operate out of 
underground newspapers and elec­
tronic bulletin boards, whkh adver­
tise the availability of uch items as 
telephone numbers, log-in or user 
names, and passwords for company 
computers. Such information is avail­
able in trade for similar means of 
acce s. 

DeVrie points ut that the larger 
the c mputer system and the greater 
the amount of information it stores, 
the harder it is to supervise tho e 
using it . A system's ports of access, 
he says, are the weak links in a sys­
tem's security. 

Today new products are emerging 
to address the growing concern over 
computer security. The LeeMAH 
Secure Access Unit (SAU), fore am-
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One machine solutions to every 
application. Prices starting at $698. 
Meet the leading family in multi­
functional micro printers. The 
80-column Tally MT 160 for a 
small footprint; the 132-column 
Tally MT 180 for accounting and 
spreadsheet packages. (Print at 
20 cpi and get 264 columns!) 

A Word Processing package 
gives you letter quality text, 
proportional spacing, margin 
justification, auto centering. A 
resident Graphics package offers 
the versatility of two different dot 
densities. And you get high 
speed report printing at 160 cps 

bi-directionally. Plus eight 
different resident character 
widths for condensed or double­
wide printing. 

There's more. 3-way paper 
handling lets you use fanfold 
forms, letterhead or roll stock. 
The control panel has a 
conversational program menu for 
easy "answer a question" push­
button set-up. The dual interface 
has both a serial and parallel port 
for direct plug compatibility with 
your micro (no hidden interface 
costs!) And one look at the solid 
machine construction lets you 
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know that Tally builds printers to 
last! 

Tally has the printers for today 
that you won't outgrow tomorrow. 

Mannesmann Tally, 8301 S. 
180th Street, Kent, Washington 
98032. Phone (206) 251-5524. 
Mannesmann Tally Canada, 703 
Petrolia Road, Downsview, 
Ontario M3J 2N6. Phone (416) 
661-9783. 

For the name of the sales 
outlet nearest you, call toll free 
1·800-447-4700. 
(In /11/nols 1~) 

MANNESMANN 
TALLY 
Computer printers m1nufactul8d In the 
U.S. and Europe for worldwide markets. 
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Protecting Information ftom 
Unauthorized Access 

A variety cf security tedmiq11cs haue 
emerged to combat the cost1J11m4 ites-tru~ 
tive types of computer crime described in 
this artlde. The purpose of each of them 
is to limit access to such a.lltborized users 
as employe~ 1llho are traveling or wotk­
il'l.g at home. 

Communication with a computer from 
a remote terminal is us1mUy catri8d out viq 
a direct-dial telephone t1etwork. Althougl1 
many online tem1inals arecomiected to the 
host via dedicated orprivate-Une telephone 
circuits, an employee WQrking arvay from 
his office nonna/ly accesses the company 
computer thtough the stan.dard local and 
long-distance telcplione network. Tin's ar­
rangement pennfls the ~qtest flexibility 
at the lowest cost. 

ple, is a device designed to protect 
single-port systems; its recently in­
troduced counterpart, the Secure Ac­
cess Multiport (SAM), guards multi­
port systems. These products and 
others are designed to prevent un­
authorized access to a system. 

DeVries says that one advantage of 
the SAU is that it limits dial-up access 
to previously selected diaJ-up sites. 
Like an answering service, it scr€ens 
callers before they reach the com­
pany' computer modem and log on. 
(See the text box on this page for 
details.) 

Callers use a push-button tele­
phone to send the SAU a six-digit 
Location-Identification Number 
(LIN) . The device receives it, hangs 
up, and checks its memory for the 
authorized stx digits. 

Like an automatic electronic watch­
man, the SAU and the SAM answer 
all incoming calls to the system and 
provide call-back access only to those 
who are at authorized locations. 

Within a matter of econds, the 
device answers the call and receives 
the six-digit LIN via a push-button 
telephone. At this point, the device 
emits an acknowledgment tone and 
disconnects. 

The device searches its call-back 
directory for a preprogrammed tele­
phone number of the authorized 

location. TI then calls back. At the 
authorized si te, the user answers the 
cal11 enters a one-digit connection 
code, and is connected to the system . 
If the incoming call came from an 
unauthorized site, the attempt to 
breach the secunty is thwarted, and, 
in the case of the SAM, an audit trail 
iogs the unsuccessful attempt. Addi­
tionally, the audit trail monitors suc­
cessful connections and reports on 
modem and line operation. 

Phone-line. access to company sys­
lems permits thefts of software, files, 
money, and materials from any dis­
tance, DeVries notes. "The tremen­
dous proliferation of personal com­
puters, modems, and hack1ng skill 
means that there are statistically just 
that many more people out there 
with the capability of breaking into 
company systems," DeVries says. ''To­
day there are more and more people 
who know how to program, how to 
get passwords, how files and direc­
tories look, and w ho just might see 
something interesting on your sys­
tem. With just passwords, someone 

CREATE YOUR OWN-GAMES COMPUTERS PLAY 

"This is not just another book of 
program listings of public domain 
software ... This is a book written 
by an expert prog.ramrner of games, 
showing you how to approach 
game-programming through con­
versation and example." 

Rick Horlick, 
Teacher, Li11ccln/Sudbury Scho~l, 
Consultant , Comp11tcr Camps lnterm1tio11al 

4D8 Oqobe< 1963 'Cl llYTE l'\J\ll!Q>UOl'.IS" l nc. 

GAMES COMPUI'ERS PLAY, By l<efth 
Reid-Green1 gets you off to a fast- start 
designing your own games. Want to do 
real-time animation? This book shows 
you how. GAMES COMPUTERS PLAY 
is full of Jdeas on games, graphics pro­
grams, and hobbyist applications. 

Games can be written for any personal 
computer; in any language with this 
book. This book gives you all the tools 
you need for quick resuJts. The author 
provides the basic game algorithms 
and shows you how to convert them 
to run on your system. You ran enjoy 
designing and adding refinements. 
Available October; 1983, est. pages 250, 
includes 33 color phot s and 175 draw­
ings of actual games $16.001 paper­
bound. Order #EY-00025-DP. 

Ask for GAMES COMPUTERS PLAY 
at your local booksell(!r or, otcter di­
rectly from Digital Press. TOLL FREE 
#1-800-343-8321 or 8322. In Massachu­
setts, (617) 663-4124, phones are open 
8;00 a.m . to 4:00 p .m ., Eastern time. 

ORDERING INFORMATION 

Return to. Digital Press Order Fulfillment 
Digital Equlpment Corporation 
12-A Esquire Rd., 
BiUerica, MA 01862 

Pleasesend me copies of GAMES 
COMPUTERS PLAY ($)6,00), Postage and 
handling free when your order is prepaid 
by checlt or charge citrd. Ten percent dis­
count when ordering two or more copies . 
Prices subject to change without notice. 
Make checks payable fo Digital Equipment 
Corporation. 

0 Check included 0 VISA 

D MasterCard D Purchase Order 
(attacli ~0.} 

Charge Ca:rdAcc'l No. _____ _ 
~piration Date __ J'elephone __ _ 

Authorized Signah1re ______ _ 

Name ___________ _ 

Company/School _______ _ 
Addres,. __________ _ 

City State--Zip---

~amaama 
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· ever bef re has anyone put so much 
in to something so good I oking. Or so 
compact. It took revolutionary de ign 
to do it. Design a lot of people couJdn' t 
accomplish for the price. But we did . 

In fact, the birth of the WY-50 in tro­
duce a new standard for low co t ter­
minal . It was conceived to give y u 
30% mor viewi ng area. Developed 
to meet the mo t advanced European 
ergonomic tandard . And best of all, 
delivered for a urpri ingly low price. 

The WY-50 II for only $695.00. 

BOR WITH ADVANCED 
FEATURES: 
• 14" screen. 
• 0/132 colu mn format. 
• Soft- et up mode. 
• High resolution character . 
• Low-profile keyboard . 
• lndu try compatible. 
• Only $695.00. 

For more information on th revolu ­
tionary design, ou tstanding features 
and u nique good looks of our Pretty 
Baby, contact WYSE TECHNOLOGY 

and we'll send you a 
brochure fiJled with every thing 

you n ed to know. 

The WY-50. It's a real beauty. 

Circle 515 on inquiry card. 

WY/E Make tile Wyse Decisio11 . 

WYSETECH OLOGY,.3040 . FirstSt .. Sm1Jasc, 
CA 95134, 4081946-3075, TLX 910-338-2251. 
i11 the east, call 5161293-5563, Cllll loll-free, 
8001538-8157, ext. 932, i11CA8001672-3470. ext. 932, 
i11tlzemidwest,3131227-5011, i11 So. CA. 2131340-2013. 



Components is Our First Name(_,cau Vswill• Yo1.1rReq1.1iremeurs 

APPLE lie 
64K RAM CARD 

80 column x 24 lihes 
64K RAM 

Compatible with 
Apple Ue Software 

$149°0 

PARALLEL INTERFACE 
EPSON TO APPLE 

New From $4Q95 CABLE 
COEX INCLUOEO 

51/4"Floppy 

DISKETTES 
All Cenlfled-100% Guaranteed 

BOX of 100 .,. ~149°0 

Above with 
Hub Alngs ... . ..... $189.00 

• 9)(7 Dot Marr!~. BO CPS, 
Bl·Olrect lona1 Prlnllng 

• 21< Bulfered Memory 
• 80, 96, 132 Columns-, 

Graph cs and Bloclt Plinrlng 
• Selectable Char Pitoh, Line 

Spaolng ·ario Feed f' AAALlEL 
COEX lnfertace Card ~o Apple , $49.9S 
Commaaore lntertace Card to 

VIC, 64 , PET. . . . . . . • , , .. $79.95 

ror APPLE 
l&K RAM CARD 
Language Transparent 

~~~~~~ORY $ 69115 

EXTENDER CARDS 
lot AF'PLl::'. ... $16.95 
forl,S,M ... , 519.95 

FLOPPY DISK DRIVE 
Apple /fe Compatible 

with • Traak Zero Micro SWilCll 
• DOS 3.2. & DOS 3.3 
• CP/M and PASCAL 

~a~'~~~~ s23500 
APPLE'" ....... 
Controller Card 
rorabove ......... $75.00 

VISION·BO® s22900 
80x24 Video Display Card · 

DOYOVHAVE 
A COMMODORE?' 

NEW ROM for COEX BO & DPB480 
Allows Full Graphics Compalfb111ty s2g95 
wlltl All Commodore Compute ls . . . . 

Vi•laCampulercompany'on"wVi~on-80board i~asophl51lca1 ed 
y l eu•v lo <JS<! vld1><> di•olay card rru lhe A1>1>la' C<llllP<l~"' 

"Have You Kissed Your Computer Lately" 

Components Express, Inc. 
1 JBO E Edinger • Sanla A.oa. Call!, 92706 • 7HIS68·3972 

TWX 91D-69!>·1565 . oilOVACOtl SNA • .,.....,.,,., Ordo!S Wll<Qmo 
"TetrM Of Skit..: C&sh.. CtieckB, C1edit Carctst- M 0 C 0 .0 FOO SanlB Mil c;,11r Ut id:Or!LI il.'ld G9. s.n..\H Call 

in Timbuktu would have everything 
he needed!' 

"Computers are dumb and accept 
at face value any material put to 
them," Goodfellow says. For this 
reason1 he is dissatisfied with the 
password system of protection. "It's 
too easily broken, or obt!lined, to pro­
vide security to something as valu­
able as a computer system;' he ex­
plains. "People often havP. ridiculous­
ly obvious passwords .. like their ini­
tials [or] wife's, children's, or dog's 
names. And il it isn't sufficiently 
mnemonic, they'll write it down 
somewhere on their desk. Obvious­
ly, for this last reason, it's impractical 
to assign them!' 

And as sensational news storie 
have shown, reliance upon pass­
words to block outsiders is foolhardy 
and only a partial step toward reliable 
security. A first step might be to 
remove one's computer's telephone 
number, thus limiting the computer's 
exposure to the finite number of te1e­
phone numbers in its directory. 

As Goodfellow says, "What' nice 
about the SAU is that you know ex­

~=~!!!!!!!!~======================:!_J actly who's getting in, and you can 

• ROMable (< 3K) 
• No royalties 
• Source code included 
• Language intertaces 
• Low interrupt overhead 
• Inter-task messages 

Options: 
• C, Pascal, PUM, Fortran i/f 
· Extended memory (> 64K) 
• Configuration Builder UtiHty 
• Resource (semaphore) 

Manager 
• Buff er Manager 
• Integer Math library 
• Real-Time C Library 

AMX (for 8080) $800 U.S. 
manual only $ 75 U.S. 

910 Odober 1983 © BYTE r ubU'-itiOroi Inc, 

KADAK Products Ltd. 
:II:: 206-1847 W, Broadwa)' Avenue 
::mm:: Vancouver, B.C., Canada V6J 1Y5 
--. .-- Telephone: (604) 734-2796 

Telex: 04-55670 

Circle 254 on Inquiry card. 

stop him at any time. You can stop ex­
employees by removing their author­
ization numbers from the SAU 
directory:' 

A View from a Computer 
Criminologist 

'1n the 1980s," notes IACO Ex­
ecutive Director Goldstein, "almost 
all phases of our Jives have been com­
puterized-from offices to assembly 
lines to farms to homes, we are in­
creasingly in contact with computer 
information networks. 

"We have made ourselves even 
more vuJnerable by allowing not only 
our internal losses to cripple us-we 
have opened this door to the cor­
porate vaults (our computer-stored 
data) to a dial-up criminal who can 
rob us from the safety and comfort 
of his home computer. WarGnmes of 
another ilk is a reality:' 

Goldstein added that, "One recom­
mendation that represents a realistic 
appraisal of the situation is to con­
s ider a viable telecommunications 
device to limit or control access to the 
computer!' 



What did one comnuter 
say to the other? 
Nothing much,. 

untilASCOM came along. 
Witb ASCOMTM, personal computer 
communication has never been so 
easy. That's why Big 8 accoun ting 
firms and Fortune 500 companies use 
ASCOM. ASCOM is an interactive 
microcomputer telecommunications 
program for timesharing and data 
transfers. 1t is easy to use beca use it 
employs menus, simple commands 
and featllres on·line help facility. 

A typical use of ASCOM is to ac· 
cess a data base to retrieve data for 
storage and analysis on your micro· 
computer. It can also be used to trans­
mit program files to another machine 
running ASCOM or MO DEM 7. 
This can be done locally through 
direcl connection , 

or over the telephone with a modem. 
ASCOM works on IBM PC, 

MS-DOS, CP/M-86, CP/M-80, 

and TURBODOS II 
compatible micros. 

ASCO M Fea tures: 
• Works with modems or by direct 

connection from 110 to 191200 baud. 
• 'fransfers both text and program files 

between computers. 
• Protocols synchronize large 

file transfers . 
• Remote mode permits control of 

another micro running ASCOM. 
• Auto processing with command files . 
• Displays directories and fil es. 

I 
The Software Express Service 

____________ ... ___ _ 
\VEST C 25 Van Zant Street 

orwalk, CT 06855 
!203) 853-6880 • Telex 64-3788 

Dial up our 24-Hour Computer Hotline fo r 
300 baud modems: (203) 853-0816 
0 Please send me an ASCOM program & 

documentation: S175 .00• 
0 ASCOM documentation: S30.oo· 
D FREE: Catalog of over 300 programs. 
C.0.D. __ Visa __ MasterCard __ 

Card No. Exp.----
ModelofMicro ____ s•;.." _8" _ 
Name ____________ _ 

Company ------ Tel: ___ _ 
Address ___________ ~ 

City St . __ Zip __ 
1· Plus S3.00 •hipping ~nd handli ng in Norlh America . CT 
~ldtnls ndd 7\fi'lb sa.les taxi. ASCOM is s trademark Qf 
D}'namic Mk roprocessor A= i•les. CPIM i•• l re\ieme r~ 
ofDlgitol Research © Copyrig.ht 1983 West co, Inc . 
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Easy Access: Curse Or Boon? 
Easy access, while a blessing to the 

computer user away from the office, 
also makes the computer vulnerable 

, to intruders. Throu.gh the ame 
direct-dial access port that allows a 
company's outside personnel to ac­
cess the computer, so can a computer 
hacker dia1 in and attempt to access 
private and sensitive information. To 
prevent the los of important data, 
many companies avoid dired-dial 
telephone access into their corporate 
compute.rs. But for those companies 
that permit telephone access, everal 
hardware and software devices and 
sy terns aid in preventing and detect­
ing unauthorized usage. 

Improving Security Tools 
One of the implest and oldest 

ways to protect a direct-dfal interface 
port is to use an unpublished tele­
phone number. This technique usu­
ally prevents unauthorized company 
personnel from dialfog into the com­
puter just to have fun. However; an 
unli ted telephone number i a poor 
security solution. Keeping a number 
secret and changing H as needed 
pose difficult problems. But perhaps 
the bigge t drawback of using 
unlisted numbers is the fa t that a 
erious attempt to discover the direct­

dial-access port of a computer re­
quires no knowledge of the tele­
phone number it elf. A smart ter­
minal or personaJ computer system 

- -------------------------- , equipped with a simple contr I pro­

Petro-Lewis Yield Plus Fund II 
A unique series of Hmited par1nerships 
formed lo purctiase oil and 
gas production payments from 
a specified portfolio ol producing 

Production Payments with Initial 
Fixed Rate 

properties plus engage in development 
drilling activities on those properties 

S450 Million Olfering 

Plus Oeveropment Drilling For 
Potential Additional Income 

MlnimumSubscrip11on $2,500 JO mos1 s1a1es 
($2,000 tor Oualilied IRA Plans) 

r 1T1s a11ooc111Q<!111~1>1I.>11erlher an o/l~r lo Iii!~ na1 ~ sQ/\1JJlullcm al NI Olll• '" l"')I nt1y or llm•c soctm/11!5 11,.. O/l1Nir.gm 
made orl/y ()y rho Plo$pt.'C1Wi. cop/ea C>J w1vc11m~y1114 obl~111ea m urpy SlateQll/y lr\Jll• CIB81f!l.!i °' brok~1J wlt01 iay 
1awl11W ol/e1 /liese sec1.mues"' ~1ir.11 ~I Ill 

Ple8li8 see lhlll I receJ•e lhe l1>tesl lnlorrnatlofl on 
f • oMer!rlg , lndud&ig a wJTenl ~r'osfl"C!Us 

INama 

412 Octob.!r UIS3 ~ BYTE PubUCJ1tion.< tn~. 

Mall lo : Kay Grovnr 
Pe1m-Lew1s Securl!Jilll Cttpoial'°'1 
P.O eox 2~0. Oepl M~t 1 , o~rwar. en sa201 
I TOl"l>'10M 
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gram and the appropriate modem 
and automatic dialer circuitry can be 
u ed to dial telephone number at 
random and identify those numbers 
that answer with the conventional 
modem carrier tone. Thi renders 
even an unlisted telephone number 
useless. 

The most popular security ap­
proach in use is the password sys­
tem. This software technique requires 
a user to enter a password to gain ac­
ce to a computer's operating 
system. The password, like an 
unlisted telephone number, is kept 
secret and often reassigned 
periodically to prevent unauthorized 
use. And, like the unlisted telephone 
number, the secret password is vul­
nerable to random or systematic at-



MAKES BACK-UP COPIES OF PROTECTED SOFTWARE 
QUICKLY, EASILY, WITH JUST A PUSH OF A BUTTON. 
New software locking schemes have rendered even the latest generation of 
copy programs virtually unusable. Locksmith 1"', Nibbles Away T"' and other 
''N ibble copiers" require complicated parameter settings, much patience and 
great effort to use . More often than not, the results are disappointing. WILD­
CARD is different. Rather than copying disks track by track, WILDCARD 
ignores the disk and any copy protection encrypted on it. Instead, WILDCARD 

ot1war ls nol opy pro1ec1ed . 
Sy I rn r>qui rern nl : 1\ppl II 
Plus wllh 64 and DO 3.3 or 
Apple lie. Franklin Ace ;i i o 
supported. 

'Wild ard doe not op ra t with 
PIM oro1her microproce or 

ba ed ollware. 
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takes a snapshot of memory in your Apple® 11. 
Now you can make back-up copies 

FEATURES 
o Hardware opying device ... 

push button operatio n. 
o Copies 48K memory r ident 

software, mo t 64K so(tware. 
o No programming experience or 

paramete rs neces ary. 
o Backs up DOS 3. and DOS 3.3 

di ks . 
o Create DOS 3 .3 unprotect d 

and autobooting disks. 
o WILDCARD lives in any lot. 

Undetectable by oftware. 
o Produce autobooting di ki n 

2 minutes. 
o Copie a re DOS 3.3 ompali ble. 
o Copies become accessib le for 

alterations. 
o imple, asy- to-use software 

included . 

WILDCARD Utility Disk 1 al o in­
cluded, featuring: 
o Automatic prograrn compres­

ion and BRUN file maker. 
o Multipl e programs can be 

placed on th same di sk. 
o Recreates ba ic files to load and 

ave. 
o Files can be placed o n a hard 

disk ... and more. 

of protected software with 
the push of a button. 

WILDCARD $139.95 

Order direct from East Side Soft­
ware Co., 344 E. 63 St., Suite 14-A, 
New York City 10021, 212-355-2860. 
Please include $3.00 for shipping 
and handling. Orders outside 
continental U.S. please add $10.00 
for shipping and handling. Mail 
and phone orders may be charged 
to MasterCard and VISA. 
N. Y. State residents add sales tax. 
Dealer inquiries welcome. 

IMPORTANT NOTICE: The WILOCARD is offere<I 
for the purpo e of nab ling you 10 make archival 
copies only. Und t the Copyright la\ you . a 1he 
owner of a copy of a computer program, are 
entitled to make a new copy for arcnival pur· 
poses only and the WILD CARD will enable you 
10 do so. The WILDCARD i off red for no other 
purpose and you are not permitted to utilize ii 
for any other use, other than 1ha1 pecified. 

Apple and the App le logo are registered 
trademarks of Apple Compul r. Inc.- PIM­
trademark of Digital Research, In . Locksmith­
trademark of Omega Microwave, Inc. lbbles 
Away-uadem.irk of Computer : applica1ions. 



tack using a personal computer. A 
dedicated hacker using an unrelent­
ing trial-and-error technique can 
often uncover a valid password and 
unlock a company's computer soft­
ware system with little or no effort. 
Jn fact, the major problem with a 
password approach is that users 
often assign 'Very simple and easy-to­
remember (and guess) passwords 
that often go unchanged for months 
and even years. 

In fact, it is not uncommon for an 
employee to leave a company and 
find that the pa sword he was as­
signed is still completely valid long 
after his departme. 

Related lo the password approach 
is a hardware solution known as the 
pass-through technique. With this 
method, after an incoming call is 
answered, the calling party enters an 
identification code, usually using the 
Touch.:fone telephone to enter the 
data. A valid code causes the pass­
through circuitry to establish a fuU 
connection between the caller and 
the computer modem. A normal con­
nection sequence then occurs. The 

relative ease of determining a secret, 
code and gaining entry makes this 
system as susceptible to failure as the 
password approach is. 

Although these tlu·ee approaches 
are effective for individual situations, 
none provide solid protection for the 
direct-dial computer-access port. Yet 
all are widely used. They should not 
be totally scrapped, but instead u ed 
to provide layers of securHy accord­
ing t-0 the requirements of the in­
dividual installations. Unpublished 
telephone numbers and pas words 
are valuable defenses even if addi­
tional security equipment and soft­
ware are in place. 

An Emerging Technology 
Several new techniques aimed at 

limiting computer acces are emerg­
ing. Four are data encryption, voice 
and fingerprint recognition, and 
retina scan. The first is not actually 
an access-control method but a mes­
sage-coding technique. Voice and 
fingerprint recognition, on the other 
hand, are normally used as a user­
unique "password" to control com-

puter access. 
The accepted method for data en­

cryption is the National Bureau f 
Standards' Data Encryption Standard 
(DES). This technique scrambles the 
transmitted data by iterative multipli­
cation with a randomly generated 
56-bit key. An additional 8 data bits 
in the key are provided for parity 
checking, thus making the DES key 
64 bits long. DES keys are themselve 
highly secret and must be guarded as 
carefuJly as passwords. 

The majot drawback to data en­
cryption is the high cost to imple­
ment even a simple ystem. An en­
crypted communication channel re­
quires DES circuitry at both ends of 
a link. At the host computer, where 
the number of data-access ports i 
limited, the added cost of encryption 
equipment is mall compared to the 
cost oi the entire system, and the 
DES equipment is easily justified. 
13ecause similar equipment must aJso 
be installed at each terminal used to 
access the host computer, th result­
ing cost to modify these terminals for 
data encryption can easily exceed the 

NSC800 
Real Time Emulation 
Convert your exlsljng l BO emula or into an NSC 800 
emulator with the NSC 800/Z 80 pod. 
We will be pleased lo advise on a total emulalion package 
for NSC 800 support. 

KURT EICHWEBER 
HAMBURG · FED. REP. OF GERMANY 
Further details from Sales RepresentaUve: 

International Aeroapace Technologies, Inc, 

Executive Plaza, Sune 110, 4717 University Drive, Huntsville, 
Alabama 35805. Telephone:205/837·0611. Telex: 594441 
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Purolato 
armored 

TDK Floppy Disks. 
Invaluable security for irreplaceable information. 

Cl9B:nDK Electrornc:.s Corp 

Circle 461 on inquiry card. 

Today, more and more companies ore re lying on convenient floppy disks to record , 
store and safeguard Information. Irreplaceable Information wh ich is vital to their business • JJ interests. It Is precisely the va lue placed on th is Information that makes the floppy disk on 

~ inva luable fool for storage and security. And this Is where TDK floppy d isks become invalu· 
v able lo you. TDK floppy disks ore guoronfeed 100% error-free ot the time of manufacture 

, ~ ,._a_n_d_c_e_rt-if-ie_d_ fo_r_d_o_uble·denslly encoding. Furthermore, each track of every TDK floppy 
'"'- d isk Is tested lo exceed Industry standards . . . Including 

a those of IBM, Shugart, ANSI, ECMA, ISO and JIS. Once you 
...,, . @TDK Insert a quality TDK floppy d isk Info your computer system, 
W,. you're guaranteed highly reliable, ultra smooth perform-
/' once. This is due lo TDK's proprielory disk-burnishing tech· 

nlque lhol provides optimum head·IO·dlsk contact. 
TDK floppy disks o re avai lable In 51/• and 8-lnch sizes In 

the most popular formals. Each d isk comes In Ifs own pro­
tective Tyvek-type envelope. For a copy of our brochure, 
"Some Stra ight Ta lk About Floppy Disks," write to: TDK Elec· 
Ironies Corp., Computer Products Marketing Dept., 12 Harbor 
Pork Drive, Port Washington, NY 11050. or colt 516-625-0100. 

@TDK® 
The heart of your system. 
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terminal's initial cost by a factor of 
two or more. Furthermore, manage­
ment of a DES key can prove difficult; 
a terminal with DES key codes in­
stalled is an easy target for an 
unauthorized user and thus provides 
little security. The implementation of 
data encryption often only shifts the 
data-security pmblem from one of 
controlling computer access to con­
troUing terminal use. 

Two other security techniques, 
voice and fingerprint recognition, are 
relatively new, expensive, and un­
proven, but they could prove useful 
in the future. For use in monitoring 
dial-access connections, voice recog­
nition is more attractive than finger­
print verifkation because it does not 
require the use of additional hard­
ware on remote terminal equipment. 
The purpose of both methods, how­
ever, is the same: to identify the user. 

Tracking Attempts to Breach 
the System 

To monitor the effectiveness of any 
of these security methods, a com­
puter system should also generate an 

audit trail, a record of the transac­
tions it makes. A typical record 
would describe the telephone Une or 
lines involved in each connection, the 
time and duration of each connec­
tion, and the access codes used to 
establish the connection . A log of 
successful and unsuccessful access 
attempts should also be included. 
Thi record, coupled with the call ac­
counting records generated by most 
of the modem PABX and telephone­
company switching systems, can be 
invaluable in tracing computer 
criminal activity. 

User vs. location Authorization 
The security approaches described 

thus far are used to identify the user 
on a direct-dial access port into a 
computer. A second, highly accurate 
technique identifies the user's 1oca­
ti.on rather than the actual user or his 
terminal. Because mo t legitimate 
users access a company computer 
from home or a company field office, 
location identification can be an im­
portant way to spot an unauthorized 
user. 

The Secure Access Unit (SAU) pro­
vides the means to implement this 
technique. It verifies the location of 
a direct-dial access request and 
denies access if the call originates at 
an unauthorized location. This sim­
ple, low-cost hardware solution 
operates outside of the host com­
puter equipment and its dial-access 
modems. The latter feature is impor­
tant because many computer security 
problems stem from the unauthorized 
alteration of computer software 
or data by personnel who have access 
to the machlne through unprotected 
online terminaJs. Once system soft­
ware has been altered, the security 
control on outside access may be 
compromised. 

The SAU telephone-line interface is 
housed in a package that's 8.5 by TI 
by 21/.i inches deep (see photo 1 and 
figure l). It is installed between the 
direct-dial telephone network and 
the modem on a computer-interface 
port; it can also be used on the 
remote-access port of any remotely 
controlled equipment and works 
with any conventional modem or ac-

HP9816 
Word Processor 

In Less Than 3 Minutes 

Screen always shows final torm of 
document wHh page divisions 

• Mistakes cannot cause loss of any teJ< t 
• In tegral spelling checker-corrector with 

60,000 word dictionary 
• Keyboard overlay supplied 
• Header and footer, Auto page numbering 
• Superscripts and subscripts 
" Comment lines 

Variable indentation , right justification 
• Table al contents generalor 
• Math functions 
• Mail list and low cost options avai lable 
• Unprotected HP BASIC source code 

supplied 
• Also avai lable for HP 9836, 9826 , 9845 &. 

9000 
"Much easier to use /flan WordSlar "- M L CA 
"Very well wrillen. congratulations"- R.E FL 
"My customers love /he dictfonary"- A Moo T>< 

WORDWISE2 
L W James and Associates • 1525 East County Road 58 

Fort Collins, CO 80524 • "!103-484-5296 
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Your IBM Model 50, 60, 65, 75, or 85 
Electronic Typewriter 

can be an RS232C PR INTER or TERM INAL 

CALIFORNIA MICRO COMPUTER Models 5060 and 
5061 can be installed easily and require NO modifica1ions 
to the typewriter. 

For additional information contact : 

CALIFORNIA MICRO COMPUTER 
17791 Jamestown Lane Huntington Beach, CA 
92647 (714) 847-4141• 



can your microcomputer talk 
to an IBM mainframe? 

CLEO. 

\ \11 \I I\\ I I I I I\\ I 

The communications features of the CLE0-3270 Software 
package allows your microprocessor to emulate a cluster 
of IBM terminal devices. 

Yoo don't even need to change software on your main­
frame computer, because for all it knows, it's communi­
cating with a 3271-12. 3275-12. or 3276-XX cluster. And 
the program will accommodate up to 8 terminals. 

The CLEO software provides the cluster emulation and 
makes the ASCII devices look like an IBM 3278 CRT and 
3287 printer. 

If your IBM mainframe doesn't support remote 3270 clus­
ters, you need remote batch communications. CLE0-3780 
Software Is your answer. 

For full details contact Phone 1, Inc .. 461 North Mulford 
Road, Roekford, IL 61107: phone (815) 397-81 10. 

Olrcl• 817 on Inquiry card. 

Standard Feature ... CLEO 3270 
• Bisynchronous 3276-2 protocol to 9600 baud 
• SDLC 3271 -12 and 3275-12 protocol 
• Up to eight line cluster activity 
• Selectable control unit address 
• User Install program for various CRTs 
• 3278 emulation for ASCII CRTs 
• AvallableforCP/M'". MP/M'". Msoos·. TurboDOS'" . Unix • 

and Xenix"' . 
• Coded Inc language 
• 3276-12 protocol. coming soon 

Standard Features-CLEO 3780 
• Point-to-point and multlpolnt communlcatlons 

• Available for CPI M'". MP IM'", MsDOS'". Turbo DOS'", Unix'", 
and Xenix'" . 

• Supports transparent mode 
• Coded In C language 

CP/M 15 a Trademark of Oi!)lt<1I Flosearch. Inc 
MP I M Js a rraaomark of Digital Researcll. Inc 
MsOOS 15 a TJ'11domark of Microsoft. Inc 

TurboOOS ls a Traclemarl< of Soft warn 2000, Inc. 
lJnl~ Is a Traoamark ol Bell Labs 
Xenl~ Is d Trademark of Micr~ft, Inc. 



IBM PC, APPLE, etc ... 
SHARING AND SWITCH ING PROBLEMS? 

GIL TRONIX HAS THE SOLUTION! 

P;1m~er 1 
t>u1 M~1tl) 

Jl!l AnyCPU 

" ' 
Prinler ' I\' Ddem ~· 
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2·ti Parts o~ z.7 j>j)<11 

Sol!!:lO·Sw•Jth A•lo·Sw1lth 

St!<1al tAS 2J2J/l';ua11e1 1 Can110111C~l 

LOW COST AaO·OHS FROM THE MMN 
C"I ~ MANUFACTUREn 

<OGiltronix 
U '-I 3780 Faoian Vl•y PalO AJtlt CA 94JOJ 

!4 15\ 493-1300 
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f-~~BASF 
DISKETTES 

BASF Diskettes al compe· 
titlve price.. Call TOLL FREE 
(800) 235-4137 for prices and 
Information. Vlsa and Master 
Card accepted. 

Circle 341 on inquiry card. 
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:. : .~ .. : .:~! . . !..::_.::.~·····=·: : . ,,•: .... ~. 

;.:~~ .. ~:. .. :: .. .::_:: .. ,;;,, .. :· ' : ...... ' 

SpoDdl Mo<1e1 510 pvnchcs t~•µ~· 1aue al 11 0r.p~ 
rood~ ~t i SOQps Th1s1ugy11tl m c me is t.ompu1m 
C0111pat1ble o lfenng AS232C currenl loop, pa1ailcl 
tnputs ne ASC:fJ .10-Baudol code cmwo1s1Q11 per· 
m1csouac1 k-eyDOatcientr 'or Tr.le" WX lransm1s, 
s1on Prus' 256 cMtacle• slo•age 15 !lll-00 bauU 
rale. 5-8 leVol tapl!_ ~tor~ AOOMA.s:TER CORP •16 
J~~1pe10 Serr. Or . San Gab11el CA 9•776 • 21JI 
~115-112~ 
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Uftl 1 
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I"" ' "":!.-~:..:...W!ll. It~ 

Cl,cle 110 on lnqull"f caret 

KEYED 
FILE 

HANDLER 
FOR 

UCSD ''P" System 
PascaJl!l for IBM PC® , 
Apple Ill® , Apple lie® 

Write your own Pascal'» progrems with 
k·eyed records. Read e record by key, 
lnsert key and write data , get next se· 
quentlel lley, read a record by recrord 
number, remove key end data and 
release disk space, dynamic: memory 
a11oc11tion , etc. 

ATX COMPUTER 
1-800-8 58-4620 (US) 
1-800-792-1063 (TX) 

SUPER-FAST! 
~80 

DISASSEMBLER 
$69.95 

U.es i!.1lug M 10mar1~a. . allowa usor dnllnnd 
l.nbel5. s•r~n91, 1 ~-n et dl'll :s.p COli Soutce o r 
list<nQ·lypn oulrlul w•I~ •e l lo •IOY (le••ce 
l\VMDllle IOI lBO CPIM or TRS·BO 

SLR Systems 
200 Homewood Drive 

Butler, PA 16001 
(4 1 :?) 282-0864 

A<ld $~ 00 ""lpping. spee1ty format required . 
Clle<ik, m~ney Oilier. VISPo., MUSI"' Cnr~ . c o .o . 
PA 1ft.lldon's add a.~ 5Blus taK Dealer lnqul11es 
ln,lted CPIM, TFIS-80 TM ol 0•91101 Rese.111c.h , 
T1.,1dy Corp, 

Clrcle 428 on l11qu~ry card, 

cess controllet that functions with 
voice-band data communications. 
Typically installed on a wall in the 
telephone-equipment closet next to a 
computer room, the unit can alter­
natively be rack mounted in the com­
puter room. 

The SAU contains the circuitry 
needed to answer all incoming calls, 
accept a valid Location-Identification 
Number {LIN), and return a call to 
the appropriate location before a final 
connection is allowed. The return call 
prevents general unauthorized access 
by positively establishing the location 
of the calling party before allowing 
access to the computer. Note that the 
SAU identifies the proper location of 
a remote user but not his identity 
(unless the UN is known to only one 
person). In general, the SAU would 
be used with several security mea­
sures on a system. Passwords1 soft­
ware partitioning, and even data en­
cryption could still be required to en­
sure complete control. 

The SAU comes with a directory of 
return-call telephone numbers-a 
master number and as many as 99 
authorized-location telephone num­
bers. Each telephone number can be 
as many as 16 digits long. From the 
master location, usually a secured 
telephone, the 99 other numbers can 
be added, deleted1 or modified. 

The newly introduced Secure Ac.­
cess Multiport (SAM) can support 
2304 users and interface as many as 
64 telephone lines with one con­
troller: Audit-trail record keeping1 

remote-access control of directory in­
formation, and unique line partition­
ing and return call routing options 
are also available for the multiple-line 
unit. 

The SAU can be used to access 
small single-line systems and the 
SAM can be used for larger systems. 
Usually the SAU operates with one 
telephone line. Because it must con­
trol access into the data modem of 
the computer's interface port, it can 
function with any standard modem 
at any data rate. After allowing a user 
to access a protected computer, the 
unit becomes transparent during the 
actual data connection. The micro­
processor-controlled device includes 
extensive self-test and maintenance 



ANOTHER TECHNOLOGICAL ADVANCE FROM SHARP. 

SHARP HAS DEVEIDPED THE 
COMPUTER SYSTEM THAT LETS 

YOU DEVEIDP THE CHIPS. 
Are you a custom program developer l oking for a 

cost-effective way to put your programs in module form? 
Or an executive looking for a way ro get your 

company's cu tom program into tl1e field? 
If so Sharp has the imple t and most direct 

developmenr y tern available. 
Inrroducino-) the Sharp PC-lSOOA Computer the 

CE- 165 Writer and the CE-160 Memory Module. 
The PC-lSOOA i an SK portable computer pro­

grammable in BASIC, makino- it the ideal computer t 
cake our completed programs into tl1e fie ld. Ir also 
serve a rhe input for the chip development proce" . 

When u ed with the CE-165 Writer: rhe 
PC-1500A gives you the abi lity to write and verif) 
your own program into 16 SK- byte memory 
modules all ar the same rime and all in an 
incredibly fast 8 second ! It also era e 16 
chips in onl 10 econds! 

With this kind of simplicity and 
speed you can control your own 
delivery schedule inventory 
and distribution. 

And finally there's the mall matter of the chip. 
It's another big plu for our ystem. The harp CE-160 
Memory Module are made with CMO technology 
and lithium batteries that assure years of retention. 
They're even made with a securir circuit chat guard · 
again t "L-LIST' commands. 

Ali in all the remarkable sy ·tern gives you the 
ability ro develop your own chips while retaining con­
trol and confidentiality over your own programming. 

To find out more or ro learn bow this system 
can be u tomizcd to meet your need call Sharp at 
(800) 526-0264 or (201) 265 -5600. Ask for 
Systems Division, Vertical Marketinu Group. 
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Figure 1: A block diagram of the Secure Access Unit's circuitry. 

capabilities, fail-safe control of 
malfunctions, and remote testing 
features. 

Figure 1 is a block diagram of the 
SAU's circuitry. The device normally 
derives power from a wall-plug low­
voltage transformer. The circuit board 
is enclosed in a metal housing with 
a hinged-cover door that can be 
equipped with a locking latch. 

The SAU interfaces the telephone 
line through the "TIP" and "RING" 
terminals. Detection of the ring 
current is accomplished with the 
block marked Ring Detect, an opto­
isolator coupler detection circuit that 
provides high isolation between the 
telephone line and the SAU's control 
circuits. The 6503-based main con­
troller analyzes the ring signal infor­
mation and answers the incoming 
call by operating relay K2. Next, a DC 
loop load circuit block and an AC line 
interface block are connected to the 
TIP and RING terminals. The SAU is 
then prepared to receive the LIN as 
a tone code from the calling party. 

After the SAU receives the LIN, a 
sequence of six digits, it checks the 
code against a table of telephone 
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numbers stored in its directory. If a 
match is found, it uses the tone 
generator to send the user an 
acknowledgment tone and then 
monitors the DC loop conditions for 
the proper network disconnect signal 
to ensure that the user has properly 
hung up the telephone handset. U 
this network signal does not occur at 
the appropriate time, the SAU begins 
a forced disconnect procedure. 

The SAU also terminates incoming 
telephone calls that do not result in 
a valid LIN code within a preset time 
period. This function prevents a 
caller from hanging on the line to tie 
up the device and the computer port 
it protects. 

As depicted in the operational flow­
chart in figure 2, the SAU continues 
its security function by returning to 
an off-hook state and dialing the tele­
phone number that corresponds to 
the valid LIN it received. After the 
user answers this return call and 
enters a one- or two-digit connection 
code, the SAU activates its associated 
modem and relay Kl to connect the 
user through to the host computer's 
modem. The SAU monitors the con-

nection first through the normal line­
interface circuit block to ensure a 
proper modem handshake sequence 
has occurred and then th.rough the 
high-impedance loop-monitor circuit 
block to detect the completion of the 
call. When this ca11 is complete, the 
SAU returns to its idle state, ready to 
receive the next call. 

The SAU can interface the host 
computer modem in one of two 
ways. Because normal direct-dial in­
terface ports are arranged with auto­
matic answer modems, the SAU's 
primary interface arrangement is 
through the ring-generator circuit 
block; the unit is wired to the modem 
through the two terminals marked 
MODEM TIP and MODEM RlNG . 
When the SAU is ready to activate the 
modem, it synthesizes a high-voltage 
20-Hz ring signal that it transmits to 
the idJe modem. The modem, inter­
preting this signal as an incoming 
call, connects to the MODEM TIP 
and MODEM RING lines to answer 
the call. The SAU then operates the 
Kl relay and connects the modem to 
the normal TIP and RING telephone 
lines. 



Sleeves of Tyvek® 
protect your data investment 

better than paper. 
Here~why: 

1. TYVEK* spunbonded 
olefin has more than twice 
the strength of good quality 
paper. 
2. TYVEK does not lint. 
3. TYVEK is smooth and 
nonabrasive. 
4 . TYVEK is chemically 
clean .. . has a neutral pH. 
5 . TYVEK reduces static 
problems. 
6 . TYVEK is unaffected by 
water. 

With TYVEK, you don't 
have to compromise on any 
important sleeve criteria. 
You get it all. Thats why 
TYVEK is still the best way to 
protect your diskettes. 

For m ore information, 
write: Du Pont Company, 
Room X40133, Wilmington, 
DE 19898. 
DuPont regislereo trademark. 
DuPont makes "IWEK. not sleeves. 
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SOFTWARE HARDWARE 

LIST OUR UST OUR 
APPLIED SOFTWARE TECHNOLOGY HAVES MICROCOMPUTER PRODUCTS 

Versa form $389 S252 Hayes Stack Chronograph 
(RS-232) $249 182 

ASHTON TATE 
Ha~es Stack Smart Modem 
(R -232) 289 214 

Financial Planner 700 452 Smart Modem 1200 
(RS-232) 699 505 

BPI ACCOUNTING SYSTEMS ADVANCED LOGIC SYSTEM (Apple I/) 
GU AP/AR (Each) 395 285 Z-Card 169 110 

Printer Male (Parallel) 99 49 
FOX & GELER Quick Code 295 184 CP/M Card (W/ CP/M 3.0) 399 300 

MICROSOFT 
HOWARD SOFT Sof\card (Apple) 345 242 
Rea ~ Estate Analyzer II 195 126 Ram Card (Appl e) 100 70 

64K Ram Card (IBM) 350 245 

LIFETREE Volksw riter 195 129 MPC PERIPHERALS (Apple) 
Parallel Interface Card 

MICROSTUFF Crosstalk 195 125 
(w/Cable ) 90 63 

NOVATION 
Apple - Cat I I 389 260 

MICRO PRO 212 Auto Cat 695 561 
Word Star w/ Applicard 495 345 Smart-Cat 103/ 121 595 416 

Smart-Cat 103 249 174 
MICROSOFT PERSONAL COMPUTER PRODUCTS 

Flight Simulator 50 33 App licard 6 Mhz 375 265 
Appllpac: 4 Mhz Appllcard & 

PBL CORPORATION Max 80 Col Card 620 334 
Personal Investor 145 94 KRAFT Joystick 

IBM 70 46 

PEACHTREE Apple 65 42 

Peach Pack (AR , AP, GL) 595 300 VERBATIM DISC 
S/ S DID 10 Pk. 49 24 

SOFTWARE PUBLISHING AMDEK MAI BOARD 599 455 
Pis: Fi le ELECTRONICS PROTECTION DEVICES 

Apple 125 81 Lemon 60 39 
IBM 140 91 Peach 98 63 

Pis: Report 125 81 OU AD RAM 
Ouadboard 64K 395 285 

SORCIM SuperCaJc .... . 195 130 Ouadboard 512 64K 325 240 
MEMORY CHIP SET 

SNAPSE File Manager 150 97 (64K/9 chips) 95 55 
PRINTERS 

VISICOAP Mennesman Tally MT 160L 796 635 

Visicalc 250 165 NEC 8023A 395 ............. 
Visi file (Apple) ....... ····- 250 165 MONl'TORS 
Visi l ile (IBM) ........... 300 198 Amdek 12·· 31 OA .. . .. . 230 169 
VisiScheduJe .............. 300 198 Panasonic CT 160 Color 399 305 

Princeton Graphics ... ··-- - 485 

CALL FOR OTHER SOFTWARE & HARDWARE PRICES 
"International Dealer Enquiries Welcomed" 

MC-P APPLICATIONS 
111 W. St. John St., .Suite 307 
San Jose, CA 95113 Phone (408) 293-3360 

Telex: 294207 MCPA UR 
HOURS: 8 a.m. to 5:30 p.m. - Mon.· Sat. 

(Phone Orders Only on Sal.) 

• 

TERMS: All prices subject to change. Cashier's check / MO / 
Bank Transfer. Allow time lor company or personal checks lo 
clear. Prices rellecl cash prepaid discount. VISA / MASTER 
CARD I COD I PO's • 3%. Calllornia residents add sales tax. 
SHIPPING: S2 per item for UPS surface (S6 for Blue Label) 
within continental USA. 
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Figure 2: This flowchart de.scribes the Secure Access Unit 's (SAU) operatim1. Nole that if 
the w1it rrceives an invalid (false) LQcatio11-Idrmlification Number (LIN), it aborts tire at­
tempt to access the host computer and rett1ms lo the idle state. 

An auxiliary connector (marked in 
figure 1 as the optional modem con­
nector) and the modem-interfoce cir­
cuit block provide additional control 
leads and functions to activate an 
otig:inate-mode modem. In this inter­
facing scheme, the SAU connects the 
MODEM TIP and MODEM RING 
lines to the telephone lines while it 
operates a control lead to the 
modem. The modem is forced into 
the connection state-originate 
mode-and listens for the normal 
answer-tone carrier signal from the 
user's modem. After the connection 
is established, the SAU resumes its 
line-monitoring functions. 

Several control and dialing features 

are provided in the SAU's software. 
For installations with fuJI automatic 
modem equipment at both ends of 
the connection, the SAU can function 
without the need for a connection 
code from the user after the return­
call operation is complete. Also, the 
device can be requested to dial out 
one of ten 16-digit prefix numbers 
before dialing a regular number from 
its return-call directory. This system 
has two advantages: it allows tele­
phone numbers as long as 30 digits 
to be dialed, and the prefix numbers 
need only be entered into the direc­
tory once. 

The SAU performs several self-tests 
before it answers an incoming call. 

.: . .. • t I 

The best of UNIX™ 
and more for CP/M'"' 

CLIP/•499s 
N,, r1s11 r5 aay more.v bacA gua rantee· 

CLIP runs as a standard CP/M 2.2 program 
replacing the console corn mand processor 
wl(h a powerfu l UNIX-like shell . CUP, 
optimized for the ZBO, takes on ly 5.2K 
ol addftional memory when runni ng 
your appllcations programs. 

• Over 50 resident commands 
• Edillng keys 

Single keyslroke commands allow you 
to edit and recaJI your last 10 commands 
- jusl like a word processed These 
edit ing keys may be used with in most 
existing programs, too . 

• UNIX-like enhancemel"llt 
C LI P brings the mosl powerful UNIX 
leaturea, namely, 110 redirection and 
p ipes. to CP/M . 

• Deslgl'l your own commands 
CLIP is also a powerful "mecro" pro­
gramming language rep lacing SUBMIT 
With: 

Condlt Jonal command execution 
Argument and swllch parsing 
Command tradng 
File 1/0 (OPEN, GET, PUT. CLOSE) 
Extensive string manipulat ions 

• Bullt-in calculator 
Th is binary, octal, declmal , and helC 
calculator can pass Its results to pro­
grams, macros, or 10 memories. 

• Built-in universal text ed itor 
• And much morel 

On-l ine HELP, file sea rch ing. user 
defined prompt, and mullJple commends 
per llne. 

Software Tools Package i25 
A set of lourteen sohware 1ools, Inspired 
by UNIX, complement and enhance CLIP. 
These tools contain: a sorter. binary lile 
editor, resynchronizing Hie compa rer. 
pa\tern matcher, word eict.rac1or, and morel 

Fi le Encryplor s25 
This program will keep lellers, data, 
progmms. or any CP/ M Ille secu re. 

CLIP, Tools and Encryptor sggos 
Experience 1J10re productivity and co111rol 
ol CP/ M today! With our money back. 
guarantee, you have. nothing to lose! 

Visa/MC/ Check/MO/ PO accepted 
Add $3.50 shipping , AZ; 7% \all. 

Formats. B"SSSD/Osboroe/Kaypro/flpplel 
Hoathkl11Norlhslar/VT1(W+Rainbowf)(ero~ 820/ 

Micro Oecision/Superbmln/NEC-8001 

• 10% res1ocil~ng lee 

Thoughtware, Inc. 
800-821-6010 602-327-4305 

Orders Techn ical 
PO Bo• ·11436 

Tur.son AZ 85 717 
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These include functional verification 
of the tone generator and receiver, 
tests of the telephone line loop 
volt<1cge and impedance, tests of the 
connection veracity between SAU 
and the modem, and verification that 
the proper connection arrangement 
exists between the SAU and the tele­
phone line. Should a test fail, the unit 
does not answer calls, thus guaran­
teeing that no malfunctions occur 
during the critical retu_r.n-call 
operation. 

In addition to performing self-tests, 
:the SAU can be placed in a remote­
test operating mode. Remote testing 
allows a reading of the directory serial 
number (not its contents), measure­
ment of tone levels and frequencies 
from the tone generator, correct 
operation of the tone receiver, and 
verification of the connection wiring 
to the companion modem. As are all 
the SAU's operations, the remote-test 
state is protected by the return-call se-­
q uence to prevent unauthorized 
remote-controlled tampering of the 
unit. 
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The SAU/SAM return-call security 
technique, like almost any computer­
security method, increases the ti.me 
needed for access-port connection. In 
a normal automatic-answer direct­
dial modem setup, it adds approx­
imately 15 to 4S seconds to the time 
required to establish a data connec~ 
tion-the time it takes the user to dia1 
the UN and that required for the 
return-call operation. Once a data 
connection is established, the unit 
does not delay the actual data trans­
mission . 

Password and voice- and finger­
print-recognition security schemes 
take less overall time than the urtit; 
the data-encryption approach prob­
ably increases the call duration, 
though, because it reduces data 
throughput. Time added to make a 
connection can be an annoyance, but 
it's a minor inconvenience compared 
to those resulting from unauthorized 
entry into a corporate computer's 
data banks. 

Similar to the SAU technique is the 
manual call-screening process in 

Clrcie 34 on Inquiry Cllrd. 

which an operator (instead of the 
SAU) verifies each incoming call by 
returning a call to a prearranged 
telephone number. Unless the calling 
party has wiretapped the telephone 
line or broken into the location of the 
authorized telephone number and 
guessed the correct UN, this return­
call operation is very effective at 
establishing a legitimate connection . 
Such techniques a encryption, pass­
words, or pass-through connections 
cannot provide a similar level of 
security at a comparable cost. 

Remember, however, that the 
SAU/SAM does not provide the total 
solution for every situation. Layers of 
security control are crucial and 
should be carefully considered before 
a totaJ clliect-diaJ-acces security 
package is chosen. • 

Collen Gillard holds a masters degree iJi tom­
m1micntions from Slanfonl U11iversity and ioriles 
fn!quen!ly mi amrputer-relnled subjects. /im Smith 
is a TXJrtner in Omnicom Engineerirrg. a design {im1 
lhnt develope!I lhe LeeMAH Sm uity Access 
products. 
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ART SCI EasyWrrter U $229 Daleboo II $239 
Magic Win®w II $109 EasySpeller II Sl49 Miles lone $239 
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For IBM-PC anc 
New, easier-to-use program: 

And you won't have t4 
If you're like most personal computer users. 

you're not using your computer as much as you 
expected to. 

You find the software too complicated. 
Too much to read. 
Too much to remember. 
Too much new software being offered. And 

too difficult to find out what works best. 

Help ls On The Way. 
Software Digest is a unique new monthly ser­

vice that will make your life simpler. And help 
you get more out of your computer. By making 
software easier to use. And easier to compare. 

We'll digest programs for you. 
Every month you'll get a valuable 

new program to simplify a specific task. 
On disk. Ready to run. 

Plus brief demonstrations of more 
comprehensive programs in that same 
category. Also on disk 

We'll digest information for _you. 
Every month you 'll get a concise 

buyer's guide with clear comparisons of 
all major programs of that type. 

We'l.l digest opinions for you. 
Every month you'll get the results of an up­

to-date survey showing how a large number of 
actuat users. as well as reviewers. rate each pro­
gram for ease, performance and reliability. 

Sharp Focus and Brevity 
To Save Your Time. 

We'll focus sharply on one important 
application every month. 

The first month, we'll cover word processing. 
including spelling programs. The next month. 
personal record keeping. Spreadsheets, invest­
ment analysis and other categories will follow. 

We'll eliminate the technical jargon. Cut out 
excess wordage. Boil things down to essentials. 
And organize the facts to make them more useful. 
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Everything will be in plain English. And there is 
a separate edition for your system. So you won't 
have to wade through Information for other 
computers. What you get from us. you can use. 

A Sweetheart of a Disk. 
The heart of Software Digest Is its monthly 

disk-you'll get a different one each month. 
We'll pay substantlal royalties for streamlined 

versions of vat uable programs that meet our stan­
dards of simplicity and reliability. 

You'll get these programs as part of our 
service. Al no additional charge. 

And we'll make them so simple that 
you can run them immediately. 

Without a manual. 
Each disk will also contain 

demonstrations of other pro­
grams in t he same category from 

leading software houses. You'll be 
able to try out these programs in 
your own office or home. At your 
convenience. Without any pressure. 

There will also be several addi­
tional features on each monthly disk. 
Utility programs that will grow into 

a valuable program library. A serialized 
"computer literacy" course to help you 

really master your computer. And-for a little 
diversion - a game every month. 

All on a disk. Ready to run. 

Why You Will Like Our Programs. 
Let's consider the first program you 'll get 

from us. The SoftWare Digest Letter Writer. 
Most word processing programs try to outdo 

each other with a multitude of functions. 
But you need a word processing program 

primarily for writing letters or memos. 
And you'd like it to be simple. 
So we're going to give you the kind of pro­

gram you 'll really like to have. but haven 't 



Apple users. 
at a surprisingly low cost. 
read any manuals. 

been able to find. An extremely simple word 
processing program - with a minimum of 
commands and instructions - to make it 
easier to handle your business and personal 
correspondence. 

If you already have a more complex word 
processing program. you can save it for those 
less frequent occasions when you have to 
write a multi-page report. or a book. 

If you don't have such a comprehensive 
program . but need one. Software Digest will 
help you make an Intelligent selection. 

Subscribe Now and Save 40°/o. 
Jnd ivfdual issues of Software Digest will be 

available at computer and book stores. later 
t his year, at the single issue price of $25 . 

But you can save 40% by subscribing in ad­
vance. The cost to subscribers will be only 
$15 per issue- including the monthly disk. 
A tremendous bargain. 

You'll be billed for on ly one issue at a time. 
after Tt is mailed to you. not before. 

Another advantage of becoming a subscri­
ber is that you 'll haue 10 days to examine 
each issue and actually try out the programs. 
If you 're not fully satisfied. just send it back. 
The charge and your subscription will then be 
automatically cancelled. 

Subscribe today. whi le this special offer is 
in effect. You' ll save money. And you'll be able 
to build a complete collection of Software 
Digest programs and guides-beginning with 
the important first issue. 

software 
Digcstm 
P. 0 . Box 10 Merion, PA 19066 

Software Digest Is a trademark or Software otges1 1no.; IBM·PC . Apple and f ra nklln are 
lrademarks ol IB Corp .. Apple Computer Inc and frank lin Computo1 Corp. 
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Software Reviewv 

More Unix-Style Software Tools 
for CP/M 

The CPIM Microtools include the most popular utilities available 
for the Unix operating system 

by Christopher 0. Kem 
Microtool , a package of Unix-sty]e utilities for the 

CPIM environment, testifies to the popu1arity of the Unix 
operating system and its utilities. The 26 programs in 
this package can be used with regular CP/M or with 
CTIM enhanced by Microshell, a command interpreter 
similar to the Unix Shell . Microshell rep]aces the stan-

At a Glance 

Name 
Mlcrotools 

fype 
un;x-siyle rnirtties tor CP/M 

Author 
Donald Grarr 
Microtool SorMare 
POB 12 
Naperville. IL 60566 

Distributor 
New Gene(atlon Syscems Inc . 
2153 Golf Course Dr. 
Reston, VA 22091 
17031 476-9143 

Price 
SISO 

Format 
Va(ious CP/M Ooppy·dlsk rormats 

Computer 
8080180851280-based computers With the CPIM·80 operatJng 
system 

Documentation 
73-page users manuar 

Audience 
Business users and hobbyim Who want the utJHt1es availabre on 
Unix 
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dard console command processor (CCP) of CP/M and 
creates a Unix-like framework within which the Micro­
tools programs run. Both Microtools and Microshell are 
distributed by the same company, hence it's not surpris­
ing that they work together. 

The Microtools package is similar, in many respects, 
to another set of Unix-style software tools, called Unica, 
which I reviewed in a previous i sue (see ''Microshell 
and Unica: Unix-Style Enhancements for CPIM," 
December 1982 BYTE, page 206). There is some overlap 
between Microtools and Unica. For example, both prod­
ucts include pattern-matching programs modeled after 
the Unix grep family of utilities and both offer file­
comparison programs based on the diff utility that is 
available on Unix systems (see Jisting 1). 

The two products are guided by the same philosophy 
of small, general-purpose programs, as well. Both, for 
instance, provide a consistent command syntax. Options 
and parameters for the programs are specified in a 
similar manner for all the programs in each package. 

The programs in each package are also designed to 
work together. Using temporary files, they can be com­
bined in "pipelines'' that read the output of one program 
into the input of the next program, as shown in listing 
2c. Both packages feed the output from one program to 
a temporary file, from which the next program reads its 
input. That means that the time required to execute a 
pipeline is equal to at least the sum of the times required 
to run the programs individually. Unica is also capable 
of these composite function s. 

Under Unix, which is a multiuser, multitasking oper­
atjng sys tem, the programs in a pipeline execute simul­
taneously. The system provides coordination and trans­
fers data between them. 

There are some important ctifferences between Micro­
tools and Unica, however. The Microtools programs are 
all designed to be compatible with the Microshell com-



Listing 1: A comparison of tlie Microlools and Unica utility programs made by using the col program. 

FUNCTION MIC'ROTOOLS t1NICA 

cat.com Concatenate files 
List words in file 
compare text files 

deform.com ( option) 
diff.com 

oat .com 
wx.com 
sc.oom 
Br.com 
In.com 

search for regUlar e~ression in fi1e 
create file li.nk 
create pipeline Without Microshell 
concatenate files horizontally 
sort lines in roemory 
save temporary file from pipeline 
f':ind u.nigue li.nes in file 
Count words, lines, characters 

Pr1nt files in columns 
Print lines common to two files 
Encrypt file 
Cut columns from file 
Remove editor commands 
Echo arguments 
search for string ih file 
Get drive, user for tUcroshell 
Merge sorted files 
Get item from list £or Microshell 
Print iiles in pages 
1?r1nt :records on separa.te lines 
Delay processing 
split file into pieces 
r:ind strings :in binary f i.le 

compare binary files 
copy f ile( s) 
Create d~sk allocation map 
compute file CRC 
List contents of directory 
Change name of file 
Set (change) file attributes 
Pind spelling errors 
Transliterate characters in file 
Look up words in dictionary 

grep.com 
ln.com 
p , COll\ 
paste.com 
sort . com 
tee.com 
uniq , com 
we.com 

col.com 
com.corn 
crypt . com 
cut.com 
defo.rm.com 
echo.com 
fi nd .com 
get.com 
merge. com 
next.com 
pr.com 
rec.com 
sleep.com 
spl . com 
str.com 

n/a 
n/a 
n/a 
n/a 
n/a 
n/a. 
n/ a 
n/a 
n/a 
n/a 

mand interpreter. The Unica programs, on the other 
hand, are designed to stand alone, although I have used 
mo t of them under Microshell with no erious ill ef­
fects . The Microtools programs were written in C (alas, 
no source code is included). The Unica utilities, by con­
trast, were written in a structured 280 assembly lan­
guage. As a result, the Microtools programs tend to be 
somewhat larger and slower than their Unica counter­
parts. 

Microcomputer Software Tools 
The Microtools packages are di tributed by New Gen­

eration Systems of Reston1 Virginia, the manufacturer 
of Microshell1 and their compatibility with Microshell 
is one of the main features of the programs. As you 
might suspect, the company recommends Microshell for 
use with Microtools. 

The Microtools programs, however, can also work with 
the normal CP/M command interpreter. They contain 
code to perform input and output .redirection and a 
special, separate utility simulates pipelines. It works by 
creating a file for submit.com, the batch-processing pro­
gram supplied with CP/M. 

( not necessary) 
he.com 
art.com 
tee.com 
art.com (option) 
"1c.com 

n/a 
n/a 
n/a. 
n/a 
n/a 
n/a 
n/a. 
n/a 
n/a 
n/a 
n/a 
h/a 
n/a. 
n/a 
h/a 

be.com 
cp.com 
dm.com 
Eid. com 
ls.com 
Inv .com 
sfa . com 
ap.com 
tr.com 
!<il , com 

Nevertheless, pipelines are much simpler and cleaner 
under Microshell. And Mkroshell provides many other 
features that these programs can use. The most impor­
tant is the ability to create "shell files," also known as 
shell procedures. As the name implies, these files are 
executable ptocedures. Their components are who.le pro­
grams rather than the statements of a programming lan­
guage. 

Two Microtools programs, get.com and next.com, are de­
signed especially for Microshell. They manipulate values 
in memory that can be used within shell files to pass 
parameters to programs m to alter program flow. 

For example, next.com and another Microtools program, 
find.com, can be used to create a shell file for erasing some 
members of a group of related files. This shell file is in­
voked by typing 

eraq <ambiguous filename> 

after which you're prompted for the files you want to 
erase. 

The source code- a normal text file-is shown in listing 
3, The first line uses the -w option of the find program 
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NEVADA NEVADA 

FORTRAN'· COBOL 
" JI you wanl to learn or teach someone FORTRAN 1J11s is 111 
package lo buy· ACCESS. Marcil Apri l 1983 

P rlect for teach1n FORTRAN Perfect 101 leammg FOR ­
TRA Pcrfecl for Sc1en11Sts and Engineers. Based upon 
the ANSl-66 standards (FORTRAN IV) . advanced lcatures 
include IF THEN ELSE construcls COPY statement 
CHAI Ning with COMMON TRACE style dcbu ~1111r and 
150 verbal e ror messages Wl1al 's mo1c . you can 1nterrrn 
1n-l1ne FORTRAN and Assembly Language slatern nts frn 
those special 111 rc ro ncedsl Get yours loclay. D1skolle co1ncs 
with 214-pa e manual 

NEVADA PILOT .... 
Why has Nevada PILOT become so popuJm? li's d f1nitcl 
e s1er o learn than BASIC The ctocumon1at1on i 114 pagcsl 
by Professor Starkweal11cr is e ccpt1on JI Anc. 11 11 1cc1s c:111 
the PILOT-73 standards w1lh many new fen lures 1nclurJ1nq 

hu1tl m full-screen text ed1101 

Pcrlcct tor training. lcsl1ng . virtually all programmed 111sl1uc 
t1on and word puvlc arn s OrcJcr yours nowl 01skPll $ 
and 111 nuc I come w1l11 10 RE programs 

NEVADA 

EDIT .. 
·Aw 11-lhouc 111 out product with c cell nt clocurncntat1on 
and an aslounchngly low pi ice Mrcrocou 1pur1no Mav 1 83 

No _ 1119 i quality text echtmg !01 micros Nev dJ Oil is 
great for pro ram cd1t1n . cis 11 was cles1gnc<.1 spcc1f1c II 
lo creme COBOL BASIC . ancl FORTRAN 1 roe rains It's · 
cl1aracter-o r1 cntecl lull -screen video d1sploy tc t editor 

S1rnpl ' to conl1gurc You can cuslorn1ze lab slops dc1aull 
Irle type. kcyt)oarcl con rol key layout an(J CRT by rn nu 
selection 

l I .~ 1 t, qi ., .,,, J Ir tt1• f1• If " 11 liq.• t Hi f' 1•• r1 Ir I ;1'} fll • 1 1 •1 I' '• t I ' J L· 1 

n ,, .. '11• t·, r 1 ~ 1 /~: , I '' 111 1·1 ~ . l 1•r11n • ,• l'•t 1 1 (, ,, 1• 1;11 ,,, fJ r lP·• 1 •'"''I 
·,I•· f !r ~ l•'H I' " ti l) .... t1 r• +· • ••f ~ .• f, r ••''1:1 "L '' • R ·11 t rr I h •'" 1• • 1>111 · l •1 

I" I d ' tl•.1d•·fl il~ t · ~,.~ tl··•t'-iil' ~ , 1' 1 ' 1t+1"1 1't11ltll 1ri. 1 H1 t'll 1•1 f t 

llP\A t •r lil":I . • ·~ •' I· '~·r1 1! 111r- 1 B L I I r..- I! 111·•' 1JI ' 1• . I t I Hi I • •• • ~ 11 
1 ur 1 -i ~ . 'J;. 1Hr11•111 ~ •• • 111 Jtf •• 1t 1' •11 1•1, ~t ~111t1 11• ,11 • 

1tt1t 11h J h • 1 IM t 1 'I 11 l 4~1t •I It 
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Nevada COBOL 1s based L pon the ANSl -74 standards wrlh 
many acvanced features . II s f1elct-prove11 w1!h lhousands 
of users worlcl-w1dc tn Business. Governmen1 and Educa11011 
Thee cellcnl documentation ( 165 pa cs) is used as a class­
room l .xi at a number ol colle es 

Bee use of Nev da COBOL's superior design 1t requues 
a oul ti c If t11e memory of compet1 t1 vc COBO compilers 
Tl11s ma1or advant ge is iusl one re son many business 
prow rnrners arc sw1tchinr to Nev cla COBOL 

An(! lots of students arc using Nevada COBOL because •Is 
the tforclablc. easy-to-use COBOLI Order yours now' 

Also avai lc blc COBOL Application Packages. Book $ 5 

Nev cia FORTRAN and Nevada COBOL arc now ava1l-
1Jle for Ilic Commocto re-64 from Commodore Business 

M chines Inc 

lo rnakc our softwc re ave 1lable to even more micro users. 
we 've s ic st1ccl our p rices What 's more. we re ollenng a 
money back gu rantee II for any reason you're no! com­
pletely sahsfied 1ust return the packa e in good concl111on 
w1t11 lie seat eel diskclle unop ncd w1ll11n 30 days c ncl 
we' ll r lund your money 

Th is is a limited ti me otter, so order yours today! 

MAIL TODAY I To: Ellis Computing. Inc. 
3917 Noriega Site et 
San Francisco. CA 94122 
(415) 753-0186 

each 

The CP,M · Oporallng System. an 8080IBOB5JZ80 microprocessor, and 
32K RAM a1e requ11ed 

Software Packages : f J COBOL [l FORTRA 0 Pl LOT 0 EDIT 

D•skette Format 8" O SSSD (Standard IBM 3740 1orma!) 
5 '1i' n Apple CPIM 0 Xerox 820 (Kaypro) O Osbome 
[J 1 lev1deo n M1cropolis Mod ti n Norlh Siar DO 0 orth Star SD 
I I fRS-80 Mod I with CPIM Ii• 4200 hex 0 TRS-80 od II apper 
n Heath Hard (Z-89) 0 Heath Soft (Z-90) 
D Superbrarn OD DOS 3 X (512 Byte sectors) 

Stuorimfl Hand ling r •es A.d(I $4 00 1or 11 l11sr pock3!Je ond S2 00 'or ac'' ocltl1t10 I 
c11Jrl> .lg•.t OYER'SE.AS Jdd S. I!> 00 'or he tJrs.I ~c age and S!i. 00 101 e.ach add111or1ar pac.lcage 
Cll f.!1 s mo• t De m U S lulltUs. ,uMJ dr~ , ...-n t'n ..t· lJ S 03trk' 

5-0nd my order for ___ packges (fr $29.95 eac11 To1a1 ___ _ 
COBOL Appllcat1ons package~· S9 95 each To1ar ----

In CA add sales tax ___ _ 

[ J Check enclosed Sh1pp1nglhand lrng _ __ _ 

D MasterCard I l Visa Total ___ _ 

# _____________ Exp. Date _____ _ 

S1gnatu1e ___________________ _ 

Sh1plO 
a11le ____________________ _ 

St reel----------- ----------

C1l y/StateJZ1p _________________ _ 



Listing 2: Using shell fili!S and pipelines. A sample telephone listing (a) is encrypted 11lj the Microtools ciypt program 115i11g the password 
''i11stice" (b) . Getphone.sub, a simple Microshell she.!/ file containing a pipeline, is shown in (c). It reads !he encnjpled file, phones.cpl, using 
the d(ecrypt) opHon of the crypt program with the second argumenl of tl1e command line (the password), The 011tp11t of fhe crypt program 
is /hen "piped" (using the I S1Jmbol) to the grep pattern-matching utility. An invocation of getphone.sub under Microshell is shown in (d) . 
The tilde(-) character indicates that the name johnson begins with an uppercase "J." (The Microsheil prompt is '~0> ''. ) 

(2a) 

Blair, John 789-1796 
chase, Samuel 796-1811 
Cushing, William 789-1810 
lredel.l, James 790-1.799 
Johnson, Thoma.a 791-179 4 
Johnson, Willia.II\ 804-1834 
Livingston, Brockholst 806- 1823 
Moore , Alfred 799-1804 
Paterson, William 793-1806 
Todd, Thomas 807-1826 
wa.sbington, BuBhrcd 798-1829 
Wilson, James 789-1798 

(2b) 

X2"B;TOIXT ' )4E<FPGX e-, 8 )WUBI( )LZ BJA7BS\_ 
z+o/@HGfY7Sfil•iDt1YSQWW' 
k:'\->Nqk/EXZX ?f>EYbjd_ .7UKA?dbF]jbUn\ 
OWrDO_qod((BMLQi\:ViloalffPWV'J'Z\g q41-9<X\jVSn:zztvr '>B f ) jk ))$ 
el.AGUT IQ(jc\?Q'l'NL.RQ_ w. r+? JVX lj@Yfvvtz JV ' ]glLl 
"<71XSlU_cQb HCPGCQOil\62•RNaVTywI •r( -dleYdU )w(2COQuc,J'hy <DOSZfb ' 

(2c) 

II.break off ignore attempts to interrupt co111111and 
crypt -dp S2 phones . cpt I grep Sl 
\break on 

(2d) 

AO > getptione ·Johnson JUstice 
Johnson, Thomas 791-i794 
Johnson, William 804-1834 

to list all files matching the ambiguous file reference. Find 
lists one filename on each line. The list is placed in the 
temporary file eraq.tmp using Microshell's output 
redirection. 

Next.com fetches the name of each program from the 
list in sequence, erases it Erom the temporary file, and 
places it where the MicrosheU command interpreter can 
find it. The shell file then prints each filename, asking 
whether the file should be e.rased. Depending on the 
answer, the shell file either erases the file or loops im­
mediately to the next filename. The percent (%} character 
introduces intrinsic Microshell commands; %print 
<string> outputs a stting to the console terminal . The 
result is a new CPIM utility "program:' lt works more 
slowly than a compiled program, but it took only a few 
minutes to create and debug. 

The MicrotooJs programs can also be used in~ 

dependently. For example, I used the program col.com to 
cr~ate the columns in listing 1. Listing 4 shows part of 
the source file that was fed to col to produce it. 

The fact that the programs can work together smoothly 
is also very important. It makes it possible to create new 
procedures by constructing shell files. For example, using 
Microshell and the Microtools utilities, it would be rela­
tively easy to construct a menu-driven software shell, 
or ''front-end'', for CPIM. 

This front-end processor displays the commands that 
are available and prompts you in your choke. 

Or a simple spelling aid could be created from the 
Microtools deform.com, sort.com, and uniq.com. Deform (with 
the -w or word-list option) would break a text file into 
individual words, one per line. The output of deform 
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Listing 3: Eraq.sub-a Microshel/ shell file to erase 111111/ iple files, 
with a query before each erasure. The shell file (a) uses two Microtools 
programs, find.com and next.com. The syntax is eraq <ambiguous 
filen(lme>. An invocation of eraq.sub under Microshe/1 is shown in 
(b). 

(3a) 

fi nd -w Sl >eraq.tmp 
\ l oop 

\fin 

(3b) 

next eraq.tmp 
'blemstr llil 
\ if %1 = done t hen goto fi n 
\print - n "Erase " 
%print - n 1<1 
1<pri nt - n" {Y/n)?" 
\getchr \AS (ST 

%print 
\locase %A.S 
\1f %AS NE y then goto \loop 
era Sl 
\pri nt -n 'tl 
\pri nt " erased" 
%goto .!cop 

era eraq.tmp 
"\.ex.it 

AO > eraq byte• . txt 
Erase BYTEB82 . TXT ( y/n)? y 
BYTE282.TXT erased 
Erase B~l282.TXT (y/n )? y 
B'iTE1292.TXT e r ased 
Erase BY'l'E183.TXT (y/n)? n 
Erase BYTE283.TXT (y/n )? n 
Era.se BYTEeeJ.TXT ( y/n) ? n 

AO > 
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Listing 4: The smlrce file for lisli11g 1. The file was fed to l/1e 
Microtools progmm col.com to produce the multicolumn output. 011/y 
the first 39 lines of this file 11re printed. 

FUNCTION 
MlCROTOOLS 
UN!CA 

Concatena t e files 
cat.com 
cat.com 
~1st words in file 
deform . com (opti.on) 
wx .com 
compare text files 
diff . COll\ 
Sc.com 
sea.rch fOr regular express i on 1n file 
grep.com 
sr ,com 
c reate file l1nk 
ln .com 
in. com 
c reate pipeline wi thout Microshell 
p . com 
( not necessary) 
concatenate files hor.izontally 
paste.com 
he.com 
Sort l ines in me1110ry 
sort . com 
art.com 
save temporary file from pipeline 
tee.com 
tee.com 
f'1nd unique lines in file 
un1q . com 
art . com ( option) 
count words, lines, characte.rs 
we.com 
we .com 
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"Your Portfolio, Sir." 
DOW JONES INVESTMENT EVALUATOR'"­
the computer software that serves your personal 
investment needs at home , accurately and 
efficiently. 

A Personalized System 
With the INVEST MEN T EVALUATOR, your 
home compucer and a te lephone modem, you 
have a personalized system for managing your 
portfo lio. A system that automat ically updates 
and cracks only those stocks you want to foUow­
allowing you to evaluate your position at a glance. 

Easy Access to News/Retrieval 
This software automatically dfals and connects 
you with Dow Jones N ews/ Recrieval , the 
world's leading supplier of computerized infor­
mation on demand. It allows you and your family 
access co curren t quotes, financ ial and business 
news, general news, movie reviews, ports 
weather and even the Academic American 
Encyclopedia. 

The Right Amount of Software 
for the Job 

The INVESTMENT EVALUATOR gives you 
rhe capabilities you need without making you 
pay for a lot of complex functions you may 
never use. Menu screens lead you to what you 
wane with one-touch commands. The program 
is completely reliable comes with an easy- to­
follow manual and is fully supported by the 
Dow Jones Customer Service hotline. 

From Dow Jones, Publishers of 
The Wall Street Journal 

Dow Jone ha been 
serving the business and 
financial communities for 
over JOO years. Now 
Dow Jones Software™ 
serves you at home. 

For a free brochure ea11 : 
l-800-345-8500 ex1. 262 

I l aJi~ll, ll uw31ii :1.r.d fol"ri~n 
titll 1·? 1$·7H!l-1 0Clllo or. :tti2') 

Dow Jones Investinent EvaluatorT1 

A"•il•hlt for Apple 11 . 1\pplt ll t. 
IUM PC nnd Tl l')rofe~~ ino:'L 
Cc:m1p 31ibi l h~· wi1h Arnri and 
( :.O mm odDrt' rn foll ow. 
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1 Unka: an Update 

II 

Thm has hem one major change in the Unica utilities sfnce 
BYTE last 1q10rted on them. The package now includes an out­
standing implementation of the Unix utility grep, which stands 
for "Globally look for Regular Erpressions and Print." 

Grep is a pattern-matching program. The pattern is a regular 
expression, composed of normal cluimcters and ''metachamcters." 
The metiu:hamctm generate ambiguously defined patterns that 
gtep then semthes for. For exAmple, the command 

grep BYTE . •page < flltnamt > 

w11l find all lines in a file tluit contain the word "BYTE" followed 
by the word "page'' and thm print them on the console. 

An Implementation of grep is included with the Microtools 
packa~. It is roughly equivalent to a version of grep, originally 
distributed by the DEC users' group1 DECUS. I adapted it for 
CPIM and plticed it in the pllblic domain earlier this year. In fact, 
the public-domain program is a bit faster than the Microtools ver­
sion. (The prognvn is available for the taking from a number of 
remote CPIM systems around the country.) 

The Unica program sr.com is considerably more sophisticated. 
It accepts full regular expressions, including conditionals. For ex­
ample, the command 

would be passed to sort.com in a pipeline. Sort, in turn, 
would put the lines (words) in alphabetical order. 
Uniq.com, the last program in the pipeline, would filter 
out duplicate words. The result: a list of the individual 
words in the text file, in alphabetical order. The list could 
then be scanned for any possible misspellings. 

Unfortunately, sort,com uses a relatively slow "shell 
sort'' algorithm. It took almost twice as long to sort a 
file of 1000 words as my homegrown in-memory sorting 
program, which was created with the same compiler that 
was used for the Microtools but which utilizes a "qukk­
sort" algorithm. The Unica sorting utility, which was 
written in a form of assembly language, was faster yet. 

Used intelligently, the Microtools programs can be put 

sr unix:mlcrotools:unica <filenJ1me> 

will print each line containing the words "Unix," "Microtools,'' 
or "Unica." Each subexpression can contain metacharacters and 
be of arbitrary complexity. 

The astonishir1g thing about sr is that it is more than twice as 
fa,st as either the public-domain or Microtools programs, neither 
of which pennits conditional expressions. The key is a better 
algorithm-better, as it turns out, than the one used by the Unix 
utility that matches full regular expressions, egrep. 

A character-transliteration program has also been added to the 
Unica package. This enables you to make certain substitutions in 
text files. For example, Unica's Ir.com can be used to map all the 
characters in a file to either /awercase or uppercase. 

A spelling program, which was almost unusable in the first 
release of Unica, has been improved. A large dictionary is now 
available. Unfortunately, the program still doesn't recognize many 
common variants of root words. And it is much slower than the 
commercial spelling programs I have seen. 

Tire developers of Unica have taken obvious can! to make sure 
its documentation is properly updated to reflect the current ver­
sions of the programs. I wish every software vendor were as 
conscientious. 

together to provide some of the facilities of a simple data­
base management system. One of the examples in the 
well-written manual shows how you can take a text file 
containing lines of the forrn- name:address:phone:nota­
tion, then cut it up, reformat it, and use it to print mail­
ing labels. 

The manual is well organized and clear. But because 
the idea of connecting programs together is probably a 
new one for most CP/M users, more examples would be 
useful.• 

Clm'slopher 0 . Kem (201 l SI ., SW, Apartment 839, Washington, DC 
20024) is 11 jou rnalist and computer liob/Jyi~t. He is a fre'l uent contributor 
lo BITE. 

ULTRA-RESr·M GRAPHICS 
IEEE-696 S-100 
- 1x512 x 512 $495 
- 3 x 512 x 512 $1250 
- 1 x 1024 x 1024 $995 

IBM-PC 
- 1 x 512 x 512 $495 
- 1 x 1024 x 1024 $995 

FEAT\IES Software drivers. Hardware zoom, Programmable Display 
Resolution. Windowing. Multi-Controller Capability, 
NEC UPD7220 Graphic Controller 

Starting Prices C.S.O. Incorporated 
ULTRA- RES Trademark CSD Inc . 

IBM- PC Trademark IBM 

P.O. BOX 253 Sudbury, MA 01776 
(617) 443- 2750 
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Cherry Hill 
1930 E. Marlton Pike 
Cherry Hill , N.J. 08003 

Fort Lee 
Two Executive Drive 
Fort Lee, N .J . 07024 

Nashua 

Pasadena 
1370 E . Walnut St. 
Pasadena, CA 91106 
(213) 304-9166 

3H Taggart Dr. (off Daniel Webster Hwy.) 
Nashua, New Hampshire 03060 

Huntington Beach 
16168 Beach Blvd. 
Suite 151-S 
Hunlington Beach, CA 92647 
(714) 841-5555 

OPENING SOON: Chicago, IL 
Pittsburgh, PA 
Detroit, Ml 
Cleveland, OH 
Cincinnali, OH 
Maryland area 

Denver. CO 
Kansas City, MO 
SI. Louis, MO 
Dallas, TX 
Houston, TX 

dBASElr~ • • • • • • • • • • • • • • • • • • • • • • • • .$398 
The most widoly sold DMBS for micro1, d8A SE II do lino• lhtt slate of tho 
otl. Al> lrtMp1trior1'odu1or con cr«>1' o dBASE I/lo, bfgln doto anlty, and 
print oulo.ntport in minutes/ the up~rienc.edpro9rommer can create c.om­
plox pro9rom •y•tam• u$1rt9 dBASE'• 11niquo progrommfog lon9uo90. 
Bolhcc n vse outomotFcpto9ram 9eneraton andothsrprogrommlng tools 
lo croala applk atioltS qoickly and sosily. 

THE DATABASE ACCELERATOR: Automoticolly creates menus o nd "in-
tell igent" da ta e ntry screens which check input for co rrectness. Elimina tes 80 - $ 

9 10 0% of d8AS E programming time I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 5 
QUICKCODE: Fo.x & Gelle r's pop ula r generator .............. ...... $185 
dGRAPH: Allows you to see your dSASE file in g raphic fo rm-a rea l aid lo 
understa nding . .. . .... . ... .... . .. ... .. ........... .. ..... ... $19 5 dBASE II", Abstoi, ond Fo1t & Geller produd1 in almaJlall 

CPIMBOand s• CPIM 86 lormalS. ABSTAT: Allows you to analyze your do to using o widevariety of statistica l tests. 

c.~". ~~ ~~~~ ~i~h. ~~~~~ .f'.I~~ ~~ ~: .il.s~l.F._ ~~s~. ~~~s. ~~ ·~ ~~~~~s . ~~~ :l·o·t~ $359 

LOTUS 1·2·3 ••• • • • • • • • . . $369 
Integra ting spreadsheet, graphics, and database capabilifitH, 
Latus' 1-2-3'" hos become the n11mber one selfing packag" for 
the IBM PC and XT. 1-2-3'" is one of the mosl user- friondlypro­
ducts on !he morke1. Excellent manual sophisticated lufarial, 
complete on-lintJ httlp facilities. 

EDIX & WORDIX • • • • • • • • • • 
EDJX i• a lull·$Cr<ldn editor <poci~colly dosi9n1td to tak• ad>'Onlago of 
tho advancadlealurotoltho IBM PC; WOROIX is th6 bost te.<t formal/or 
ontbemorht. Togothar, thoyareartunboa!ablo comb/~tion, tbolinest 
word protttnor o~oilabfs on a micro-al an unboorablo pdcel 

SMARTMODEM • • • • • • • • • • 

EDIXalone 
WORDIX .. 

• • • • • • 

• 

• • 

(Aua ilablt at your local Softwan lo go) 

. ... $279 

• 300 $209 
1200 $509 

.$149 

.$149 

Th"'" Noye• Stack Mod oms liflkyour t:ompui.r '1 R523 2 soriolpor1 direct­
ly to a madularp.honejock. Tlroywl/ldio/1boplrono for you, ortdan.swer 
iloJ ..,.ti Tlte Smarlmadom300nms al0-300boud; for those neltding 
hi9hor 1pood, lh• Smartmodom 1200con run at 1200 baud. 

The 12008 is lhe 1200 baud modem in the fo rm of on odd-on boo rd fo r the 
IBMPC .... ..... ... . .. . ....... .. .... . . .. . ....... . .... . .. . $469 
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lalll PC SOFTWllE 
(PC/llS .DOS) 

Ml<ro Pro 
81111•11• Ma•merQt 250 165 S!t1ra On Une !\boll 
Am1rfc1.n hln/1'.Q Spoellstar 250 166 /n/o1111allDn Unl/mll•d Sofnlmo 

Crnssfrre 30 M-11 150 99 
ln/fnr1ll11111/ UST SALE Word/Mail 695 4~ Easy Fil•r 400 279 22 

f'lr·••ll lor PC OOS 75 56 WordJSpell 695 426 lnnoY<Jllvt Soflwart ,froglJtll 35 26 

Ashi1111-~1, Word/Spell/Ma1I 645 558 TIM Ill 495 279 Slrattgi< Slmutatlaos IBM PC HAllDWAJl! 

F"mantial Ptiltlner 700 489 WOt4Star 495 327 Unk Syt/trru \I/up Facior 40 30 

Friday 296 2CY.I Mlcro&af/ • Dala Filll 29!1 22A t.anmuage ~ard11me 

Aspen Sa!twm MuftlJJl,in' 275 189 MOBS L//otma/ UST SALE Corvus 

Gramma 15 SS Murtr1001 8ull!lel 109 Know!l!ll!J.e Man 500 :m Lirnce C Collljlller 500 415 PC lmerfo;:e, Ca~~. 

Proolreader 32K 50 38 Mul1i1001 f1naot1al 69 Micro Pro lltltrosa/f • Man 300 ?;w 
Proortnd~r SOK 50 38 /mis lnlosLir 495 w C Com1J1ler- 500 400 lllt)'tJ Micratampqter Prv~uclS 

Proorreoder SOK 50 38 l'unclll•tlon & Sl)lle 109 Nori/I Amer/ran Business Systtms MmnatlllMuS1mp• 300 225 S111i1nmo<1em 12008 599 419 

Bosl l'todU•IS The \lbrd Plus 150 112 <<Al~r>> 250 159 mullsp/MuStar 250 188 KraN 

PetSOAal fmn~I PBL CDtparallM Saftwart Pu~!i•htn llya11-M<far/111d J~llci< ro 52 

l'<Jm 95 66 Ptrson•I lrms1or 145 98 PfS File 140 105 RM/Cobol Mt:roSDlf ' 

Cl1mp.d/rt'nslvt Soffw11ro Suppatt ,._,,htnr PfS flcpor1 125 94 Full Dt11 Sy51em 950 713 Mouse• 195 149 

PC Turof 80 60 SERIES 4 PAK Supers on AMICobol Rlmbme Programming IM«nwllDnal 

C4Jnlill111111 Saffw1ro (Gl.AA,API 595 349 Pe1$0<13I D•ti Base 125 93 Oni)' 250 188 PC·H"ftS Cabla 35 29 
fCM [flrs1 Cli50 Srl•ct ln_,1m1tia• SJJlrms Vis/tarp Ulllil)l/Comm/G,.pblcs ocs 
Mal~ 125 79 Sl!lect Word VISlfde 300 219 Alpha Solttlrm UST SALE 

Big 01ue 595 449 

Home l>(c011n1an1 Processor 585 339 Home/Ed~catlonmames Appl•·IBM 12JJadrom 

Plus 150 99 Sofrra11 Ans Aulrim•l•d Slmu/1tlonsl Contlection 195 135 
256K OUADB(IARO 585 435 

E1gle Solrw•r1 Pu./J lishlng lX!Solm 224 Eprr LIST SALE lyperaces 12S 81 64K Ouadboard 395 239 

AOMY ~~Vol 1 So"lm Curse or Ra 20 15 Byram $0/tw;11re Symltt 

& 2 400 299 SuPt!Calc 195 129 Temple or AllS11~1 40 30 BSTAM 200 149 
LIQhl Peri f>O 120 

fme111n1 TethtrOIO/IY Supe1calc 2 295 185 Upper Aeacbes BSfMS 200 149 
Tfl Pralluclt 

Edi~ 195 149 Vis/tarp or ApSl'liil 20 15 ~ntral Point Javsoc~ 66 49 

Wo•dix 195 149 Visicalc 250 169 Afalon //Ill CoPV II PC 40 35 
lllndao 

[do< + Woldll< 390 279 Vi$iSPeJI 225 183 Colllllllttr Hayts TM1llG·20me 

Ed1)[/\'IOrdJX/Spell1> 325 Visiword :Jl'S 2911 Srocl:s & Oonos 25 19 Smar1com 2 119 90 
(51<1' DS) 654) 249 

How.,d Sallw1re Databue M lll'f Cam~a1gn 21 16 H•rtlll•$ 
PC SOFTWA.at - CP/ M·16 Real Esme A•al)!ier 250 185 Alpna Solnlfam LIST SALE Bibi• R,.•.,<h GrJlll'l'Cs card 49'1 399 

111form11lon Unlfm// a Sof/WtN6 MaH list 95 Fil ffiE W!lflD lnnaVBrlWI Sallwar• 
E•S'f Planner 250 188 Applied Softw1n1 Tochnaloor P/OCe:>sor 1~6 Fast GQpils ~ 159 AsltlDn·liJlll LIST SALE 
Easy Sperier 2 225 135 versatorm 389 2S9 Bio• Chip lnsoN d8ASE II 700 398 
Easy Willer II 350 229 Ashlan-Tit• ~ fi1111Jlre 100 75 Dau Dosiqn 225 159 Fu & G•ll•r 

lulrolr dBASE JI 100 398 l!rode1/wnd Sol/ware ISM OIJ1ckcode 295 195 
SpellblOOer 495 259 dllJ\SE II w/\Jse(s AJ>111e Pinic 30 22 Gnphmag1t 90 fi5 dGRAPH 295 1~5 

Ulelre~ guide 729 419 Jn lo cam GtapllmaQ1t Combo 150 119 dUTll 99 59 
l.lllksvm1e1 195 129 Conctptual /1urrom~n1t Oei!lkr>e so 'Jl Ml<raslul Dig/la/ lltHIHCh UST SAU 
lill•maMnal Desk Orginim 245 S1artrn•s ~o 30 CroSSlafVJ CBl\SIC 86 200 150 
Volksllt11et 205 139 CO/ldor Computtr Carpa1111an Su$f!elilled 50 38 Smanmooem 1!lS 135 CPIM ·S6 6-0 45 

M1rk al r//a llnkom Condor 3 650 398 Zork I ~o 30 l'tl"1 Narlon Pascal MT+M 
The final Word 300 223 FOl & G1lltr ISM U111i11es 80 60 Vhlll SPP·86 600 450 
Mine! 175 139 Ouicl:Cod• 295 185 Matllemagic 90 65 VelS.l Cllmpu/1119 llbDll 

Metnofl GGFIAPH 295 195 Ughl~ln~ Va1$>W11ler Gl'ilpl!les MMll 150 99 
O!nellmark ail US1 25() 84 dUHL 99 59 MaSlei Type 50 38 fabl 299 249 = M•oulattull!r 5 lradenwl: 
0eflC:hl1lilrl< FY~ In~ Mi'tlllSOll • V1$/t1>1p a lnd1ca1es a m;anutJchirefs 
l'lord Processor 500 361 SuperJile 195 129 fllg111 Simuliror- so 38 Vi"!rendlPkil 300 215 •e\J15tereo lradelllllr 

®TELEPHONE ORDERS Program.ming International 
Inside CA (800) 631-4400 505 Hamilton Avenue •Suite 301 

Outside CA (800) 222·8811 Palo Alto, California 94301 

Local (415} 324-3730 Orders must be PAID T.ERMS: Ail phtH 1ubJoc110 changD without oobc• ano avall~blli.tr Cashio,•• chock/MO/DP 

Order lines am m llllned 6:30-6 Monday Ihm Friday and 9-
by October 31 tra.n11ret AAo-Ntlmo ~Df comp•~ Of JMUIOC'IAJ ctutcl(t mcl&ar. ~esraflld ca.M\ prepaid di1· 

10 qualily for cooo1 YISAIMASTERCAAOCOOl'PO"s ..-~ CA tHldleNI add uJe:I ro. All n le& flnlll Jor 
S 5411urday. 01her Jirw.i are open 9-5 Monday 1hru Frldil)< QOrtloH ~ • POCW-. 

these special prices SHIPPING: $3por~om lo< UPS surface ($6 lo< Blue LD.bol) wlllllfl CoollflOntal \151\, """'i'I .. ;,.,,. 
Tschnical Supporl (415} 324-0311 ohlr>i>l"11<0>ti1apoci~edlrlllQIWobnlcb!s.UPSdoeooac9c110COMda..-APO"~FPO's; 

Order Sralvs (415} 324-0306 More CPM , APPLE , ISM PC • C:AJI lor a hip charge or add 15%-we wll' ttlund/etedll dlfloronu. 

Sole• Monoger (415} 324-0305 UCSO p- s,.,.1em~ sohwarn, hardware. AEfiJANS: Al recurm &Ut>;ec'l IDmanagen $pptOVA!. musi AoYt alJ'lhorizsiiOn n""1bll. Dl:llllned 
ale.: call ror quote. 111 •US-32'4-0305. Unauthofltod r9f.1.SnS•0&'8fused; d111Ngad900ds. OB roto:sed All rellurM 

subjcm 10 115~ 10-.rLOCking rce. No ••turn &ttitf 30 deys 
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APPL£ HARDWARr 

Hardware 
mtsld• 

IWdCi!id (lot lie 
only) 

Hiry•s 
Micromodem 11 

Kllnsfn111JJ1 
sisiem Sa'l'e• Fan 

UK 
I.JM-er Case Chu 
Gen 

Micnnan · 
16K AAI~ Car~·· 

Pre1111um 5\stem• 
Sol1Car<I" 
Nf!W Prcmrum C:itd'" 

ro 
J(J\15Ut" 

Vldtx 
Enhanctr n 
Videoterm 'Miii 
Sollswitch 

LIST SALE 

130 109 

379 259 

90 69 

25 19 

100 69 
695 4B9 
J.45 219 
495 369 

60 45 

149 119 

375 239 

APPL£ ll/11 - DOS ' 

euilne" 
Altlc/ LIST SALE 

Mill,llC M*r 70 49 
Aa91c Wiild<l'N II 150 109 
Aaoic Words 70 49 

8111t111bund 
General lldger 'WIAP 495 305 

ConUnont1I 
CPA 11.2.'.l.4 ~ALL 
4} 1000 609 
CPA '1-0l 250 159 
CF'#! t2·AR 250 159 
CPA t3.AP 250 159 
CPA i4"PAYR0ll 250 159 
CPA *5·Propeny 
Managemenl 495 352 
fCM (Firs1 Class 
A I) 100 75 
Home Attoontanl 75 52 

fhc/slon Sappotl 
~ountinl W11h 
DBCALC 149 112 
~ountarl 129 rn 

Hiyd111 
P1ewntetl 
Mulli &O Colllmn 150 108 

HlgM1lr'J$ 
EZ L~e1 60 11 

KllMlagton 
format II 150 113 

UK 
Lelll Pera 
w11;1ai1 Me•oe 150 112 

Mlm lllb 
Wall Slrctle< 300 216 

Microsoft • 
Mutt1pl;irr 275 198 

M~H 
Svper1ex1 Home 
Ottice 125 94 
Supertttl 
Pro!eS$IOl!il 99 74 

PBL 
PufSOfllll lmeslor 145 99 

S1nsfbl• 
SMISll>le Spelle< 125 94 

SlerTI Oa Un• 
OlctrONry 00 70 
Screenvm1e1 II 130 85 

Circle 528 on Jnquiry card. 

Stretl'Ntliler 
Prolesslonal 200 

Siiicon ~l/ey 
Word Handler . 199 

Sill/Sys. 
Exearlll'll Spi!lll!f 75 

Sl!llW•re Dimensions 
Accoon11ng + II GR 395 
Actounuog + II AR 395 
Accoun~llO II AP 395 
Aa:ou•I~ + II 
hlYMIOry 395 
AccounllrlO 
Payrol 395 
Auounl1ng + II 
SOE 395 
~oun11ng + II 
POE 395 
.Qccoon11ng + II 
POS 395 

Syntrplstl< 
Global Program 
Lille EGltQ• 65 

Vi<lco1p 
Business Foretilsting 
Model 100 
Desktop Plan 250 
Vislcalc 250 
\lisiplot 200 

01tabase 
AST LIST 

Ve1sarorm 339 
Broderbund 

Bank Slleel Wnw ro 
M/&IO Ub 

Data ~lory 300 
MllSt 

Address 8oo 50 
Snlron l>'IJ/ey 

US! Handler 90 
Soflw11t Publishers 

PfS· File 125 
PFS: Graph 125 
PfS . RellOfl 125 

S1Dntw11r 
DBMasltr 229 
OBMasterlHard Disk 499 
Ulilifl' Pak 1 99 
Ullllfl' Pak 2 99 

Synerpl$f/C 
l.lodifr.able Da1a1>ase 80 

Vi<ltorp 
lfosil1le 250 

Home/EdueallanlGames 
Beagle Brorhers LIST 

Alplla Plol 40 
lightning 511/l•me 

~1as1er Type 40 
Mlct0 Lab 

English SAT ti JO 
Learning S~tem 150 
US ConslilullOll 
TufDf JO 

Mltnnoh • 
Typing lulcr II'" 25 

Optimized 
Speed Read Plus 60 

Sym p/$t/c 
Staromr's Gmd• JO 

Language 
Mlcmsoh ~ 

~pplesoll Comptle• 
(TASC)~ 175 
MumallVMusimp 
(ADIOSI 250 

145 

S6 

289 
269 
289 

289 

289 

289 

289 

289 

49 

78 
184 
169 
156 

SALE 
269 

53 

216 

36 

6B 

94 
94 
94 

148 
309 

65 
65 

59 

169 

SALE 
28 

30 

22 
108 

22 

19 

23 

119 

194 

UlllllyrtommlGrapblcs 
Avant Garde LIST SALE 

Ul1111 
PIOVOIF/~tagrajlh 99 71 

Beao1e Brolhtrs 
Apple Mecllan1c JO 22 
Beagle Bag JO 23 
DOS Boss 24 17 
Double Take 35 27 
Pro1110 OOS JO 23 
Ulilifl' C1ry 30 12 

Ctllne 
Menu Generato< 40 29 

H•fH 
Term1nal Program 100 75 

In soft 
Elec1rrc Ouet 30 23 
Gralorth II 75 55 

Unk Syslam1 
Lin lnderc 195 149 
lml< V~o 55 42 

Lor us 
Ex•c•tMl Briehng 
S151em 199 149 

Muse 
0alapl01 60 43 

Om•Q• Mlcrow,.e 
lnspeclOl 60 49 
loctcsm11h 100 75 

Penguin 
Comp GraplllcSI 
Apple iq.b I 120 86 
Compltlle Grapl11es 
System 70 50 
Gnph1cs MagJC1an 60 45 
Special meets 40 30 
Special Ellects 
Apple Table! 70 50 

Pnoonlt 
Zoom Graphics 50 38 

Sensible 
OOS Plu$ 25 19 
Drsk Organizer 30 23 
Drsk Reca.~ry 30 23 
Image Prr11 e• 11 SO 35 
Multi Disk Ca1a1o4J 25 19 
Supe< Disk CO!fl' 35 26 

Sirius 
Pascal Gtaph1cs 
EdllDr 100 75 

Saulhtastorn 
Cl.!ta Capture Vlflex 90 65 

Sauth .. es/ern Oala 
ASCII Expren 
Professional 130 89 
Prtnlograplrer 50 38 

Stoneware 
lnpl11cs Proc Sys 
(standard) 69 52 
GQpMcs Proc Srs 
(pto l!Sslonal) 179 129 

Vlslcoip 
V1si1erm 100 79 
V1si11end/Pto1 300 234 

APPLE ue~ 
MoSI il4>J1le II products also run on 
IM lie (call lor detaKs). Products 
below ire spel);lltv desraned for the 
lie. 

Slorrs {)J! Una LIST SALE 
Sctw1wrltor II 130 90 

Soltwaro Publlshon 
PFS. file 125 94 
PFS Gtaph 125 94 

PFS: RePO~ 
Vlsltorp 

VI Sita IC 

125 

250 

94 

189 

HAa.DWAAE, 
HOT MACHIN£ SPECIFIC 

Amdot LIST SALE 
Color 11 (RGB) 899 645 

Hayes Mlct0tomputer P10duc1S 
Chronograph 249 199 
Smartmaclem 1200 699 509 
Sma.runocem J<lO V9 109 

NEC 
Monrlor 12· Green 
lll·Res 285 167 

Norat/on 
J Cat 149 119 
Smart Cal 103 259 W 
Small Cai 103/212 :.95 476 

CP/lrf.80 (I" Standard SSSD) 
0 her f0<mi1S are ..,.,table as special 
otders lhru Sofrware IO oo 
Business 
AT/ 

Pr1net lo< CPIM 
Arllflt /a/ l11~///1•nco 

Medical (PAS.JI 
AJhlan·fBIO 

BollOm Uoe 
St1ateQ1$I 

Aspen 
Grammalil; 
Proclreader (32K or 
SOK) 

D•slgna1 SoltiN1re 
Pa Ian lit 

OiclrM/cs 
Random House 
Tnes.aurus 

Olgltal R•swtb 
D1splny Manag~r 

Epic 
Supeivy! 

Mark of tht U~lcorn 
The fin•I Word 
MillCe 

Micro Pro 
Cillcs"1r 
Matlmet0e 
Spi!llsta.r 
Slllrindex 
Y/o1d/Ma1I 
Word/Sp ea 
Y/Ofdstar Pror. 
(Ylord/SpelVM.iil) 
Word star 

MittOSDh 
Mui plan 

o .. a 
The Word Plt11 

Sol.cl 
S..1ec1 'Nord 
Processor 

Sarr Im 
Sopercak . 
SIJpercatc 2 . 
Supersoelf/;Jol!rd 
SuperwrileJ 

D•tabase 
And1rron·Btll 

Absral 
A.<hlan.Dl• 

dBASE II 
dBASE II 
w/user's guide 

LIST SALE 
75 54 

995 749 

400 279 

75 56 

50 38 

425 319 

150 319 

400 295 

150 94 

300 223 
175 139 

145 96 
250 165 
250 165 

695 4i6 
695 426 

845 558 
495 3'lJ 

275 198 

150 112 

595 356 

195 129 
285 179 
195 129 
295 185 

UST SALE 
395 359 

100 398 

729 419 

cur on 
Ca.rdbox 245 

Condor 
Condor 3 650 

DJR 
FMS 80 • 395 

O/gital Resaarch 
Access M~nager 300 

FYI 
Su~n1le 195 

Fo1 & G11/ar 
Ou1ckcode 295 
OulckSc<eeMIBASE 
II 149 
dGAAPH 295 
dUTIL 99 

Human Safi 
08Plus 125 

Ml<111 Pro 
tn1ostar 495 

Mlct0sofl e 

Sortino Faciiiy 
IMSDRl'r 195 

Optima/ 
Accelera1or 
dCLD!IE" 

Pearl Soll 
Personal Peal1 295 

T/MaMr Co. 
T/Mal:er Ill 275 

Kame/Educa11ort/Gamu 
ln!ocom LIST 

Oeiofine 60 
Startross 5-0 
Zorl< I 50 
Zork II 50 
Zork Ill 50 

Supe.rsofl 
Dull!leon Masler 40 
NemeSIS 45 

L•nguage 
O/gltrl Rtswr:h LI ST 

ceao soo 
CBA.SIC 15-0 
MAC 90 
Pl.ll 80 500 
Pascal Ml+ 350 
PaS(:ill MT+ wi lh 
SPP 500 
SID 75 
ZSID . 00 

Ml<roSflfl 
Basic 80 350 
Basic C<unpiter 395 
CoOOI BO 750 
fol1W1 80 500 
MACqo 80 200 
,,Ll$lllµStar 200 

Sortlm 
/JO llO 175 
ACT 86188 175 

SuporsoN 
!>DA Compiler 300 
c C<>mpiltt 250 

Ullllly/Camm/Glllphles 
Byrom LIST 

BASIAM . . 200 
O/gfgl Rn.,rth 

Desoool 50 
ltfl<ruJ/o/ 
Cros~lalkl 
SmarlmOdem 195 

Suptrr~fl 
Oisk Docto< ' 100 

WotJll 
Moloe II .•. 125 
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m 
398 

215 

225 

129 

195 

125 
195 
59 

95 

321 

151 

195 
295 

229 

215 

SALE 
•3 
38 
38 
38 
38 

30 
J.4 

SALE 
395 
94 
75 

375 
262 

395 
63 
88 

252 
296 
562 
360 
150 
156 

126 
126 

225 
188 

SALE 
149 

38 

135 

75 

83 
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Announcing 
the most sophisticated database program development tools available on any persona l 
computer anywhere. 

The Database 

ACCELERATOR 
Automatic program, screen, menu, report generation . 
Automatically checks, formats, documents your programs. 
Now available for the IBM PC at an introductory 
price of $195 . 30 day money back guarantee. 

OlMnbr.ilOd by Ptogtemmlng lntomo.,lonaJ 
505 Hamil1an Awe.nue. Su11e 30 I , Palo Alto. CA 94301 

(900)222·11 n ;nold• C.61Dtrua: (llOOJe31·4400 

De11far lnquftlH ft!~om111 . 
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from 

Optimal Software 
The Dalal>a$e Ac<:eleralor Is a 
1rademarll ol Oplimal Software. 

Circle 52'9 on inquiry card. 
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Technical Forum 

Mainframe Graphics on a 
Microcomputer 

Display Tektronix-type plots on your microcomputer 
by Mahlon Kelly 

Did you ever wish you could di -
p lay complex graphics clisplays on 
your microcomputer? Interfacing a 
microcomputer to a mainframe give 
you several advantages. You can dou­
ble or triple the capabilities of your 
system. But not all the power of a 
mainframe is ea.sily available. The 
high-resolution graphics available on 
most mainframes require expensive 
graphics termmals. Except for simple 
line-plot graphics, most microcom­
puters don' t have the speed or soft­
ware to handle mainframe graphics. 

If you have a microcomputer cap­
able of high-resolution graphics and 
a smart-terminal progwm, it's possi­
ble to display high-resolution main­
frame graphics previously requiring 
expensive terminals. Just save the 
mainframe's output as a disk file, 
then display it on your microcom­
p u ter's screen. It's only ,a matter of 
converting the output from the main­
frame system into a form that your 
computer will understand. 

Tektronix (th e oscilloscope com ­
pany) was the first to produce a high­
resolution graphics terminal for large 
computers. Along with the terminal 
it produced the software that gener­
ated the code necessary to tell the ter­
minal what to do. This set a de facto 
standard for the industry. Most large 
computers will produce the code to 

drive Tektronix terminals. But how 
can you put the display on the screen 
of your microcomputer? 

The Problem 
My research work generates a lot 

of data that must be interpreted 
visually. (See "Data Collection with 
a Microcomputer,'' March 1983 BYTE, 
page 295.) The recorded data are sent 
to a Cyber computer, where they are 
processed and massaged in various 
ways. The reduced data are then sent 
back to my microcomputer for fur­
ther processing and storage. 

The problem i that I can get a good 
look at the data using various graph­
ics programs, but those programs 
send output only to a Teklroni ter­
minal or some other terminal that's 
configured to think it's a Tektronix. 
(The Retrographics package pro­
duced by Digi. aJ Engineering for the 
ADM-3A is a good example.) I was 
spending too much time commuting 
between my own LNW-80 microcom­
puter and our University's Tektronix 
facility. T needed to send the graphics 
output to my microcomputer and 
display it on the scree.n. A lthough 
that seemed difficult at first, j t took 
only a 30-line BASIC program to do 
the whole job (it took about two 
weeks of spare time to figure out 
how). The Tektronix ema1ation pro-

gram (see listing l) has been 
developed for LNWBASIC on the 
LNW-80, a microcomputer that is 
functionally the same as the TRS-80 
Model I but that, among other 
features, has both high-resolution 
black-and-white and color graphics. 
The program can easily be translated 
to other versions of BASIC. 

Communications 
To understand how the Tektronix 

terminal works, it's important to 
understand how computers and ler­
minals communicate over the phone 
lines. Most terminals respond to 
ASCII (American National Standard 
Code for Information Interchange) 
characters that are transmitted bit by 
bit. The Tektronix does everything in 
response to ASCII characters. These 
characters consist of seven bits of in­
formation that can be converted into 
a set of 127 different decimal-based 
numbers or an equivalent number of 
alphanumeric and control characters. 
The first 31 ASCII characters are con­
trol characters. They tell a "normal'' 
terminal what to do. For example, an 
ASCII 7 telJs the terminal to beep or 
sound a bell, an 8 tells it to do a back­
space. Characters 32 through 63 rep­
resent various special characters such 
as *; ?, %, and the numbers 1 through 
9. The characters 64 through 95 
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Listing 1: The TektroniA emulation program to translate a file of Thklro11ix gmphics conttol characters lo a plot on a microcomputer sere.ell . 
The program is designed [Pr an LNW-801 but only five lines need to be changed to adapt ii to other macllines. 

10 ' THIS PROGRAM TO PLOT A FILE W ElllLATION ~A TEKTI\'DNIX TEF.liINAL HAS BEEN OESir.HED TO E€ USED ON A l164-SO. 
zo ' 11£ FIVE LINES MITH A R91ARM STATEMENT STARTING WITH ' n 1 USE TI£ U!WBASIC ~cs IMGUAGE. TI£Y SfO..ul BE 
30 ' HOOIFIED FOO Ml-1AIB£R SYSIDI IS TO BE USED, Tl£ P00P0SE IF mlSE L.DES SlW.D BE SELF-EXPLANATCRY, 
~0 I 

SD ' 
60 CLEAR 100 D 
70 HOOE 1 ' m PUTS TIE LMI W HIGH REm.UTION tlOOE 
so ' m lH l.ThE 10 PCLS a.EARS 1l£ HIGH RESO...UTIOli ~; et.s CLEARS ~s. 
90 f'CLS: CLS: HX=O: HY=D: U=O: LY=O: CLD=O;[)l::Q 
LOO FLAG$="T" ' TELLS TI£ PRCXiRAK TD EXPECT IDT AS A DEFAlLT 
llO PRINT"IHIT IS T1£ INPIJT FILE HM? ": 
120 l..ll£INPl.JT FilH 
130 I 

m 1 START TI£ N't.IT. 
t5B I 

160 OPEH"I" 111FILH '!FEN TI£ J}flJT fILE, 
170 LD£Df>lfJ ti ,M ' LDEilflUT BEC:riJSE M STR!f«; 11AY IWJE l.tflRIHTAIU CHARACTERS, 
180 1F lEH(AJ)=~ GOTO 170 1 1F Tl£ Df>t.JT WIS A IUL STRill\': 1 GET AHOTl£R, 
190 ' 
200 F~ I=l TO LEH(AJ) / LID{ Al M lffll STRm; m\RACTER BY OIAAACTER, 
210 !l.J):::Oi I SN.£ 1l£ ASCII V.t.l.E IF Tt£ PREC£DIHC CHMAcTER. 
220 Oi=ASCOUDi(A$1I,l)) ' LET Qi~ T1£ ASCII VAL\£ IF TIE CHARACTER POINTED fO, 
230 IF CH=29 FLAGt:"B" ' IF 11£ CHMrcTER lS A COOTl«1 GS , SET A FLAG SO ~T TI£ PEN HILL BE tmED llJT TIE LINE NOT ORAWH, 
210 IF CIF12 Alll ll.D=27 TIEN CLS: PCLS 1 IF T1£ CHARACTER PAIR ESC 1FF WAS RECEIVED, CLEAR Tl£ GRAPHICS tHJ .t.P1-WUERIC SCREEN, 
2so IF C1FJ1 ll£H ~S="T" ' IF us WAS RELEIVED, SET n£ FLAG ro EXPECT ~c MIT, 
'ZbO IF OK32 GOTO 290 I IF l'l£ OIAAACTER IS A COOROL CHARACTER, JJP I 
270 IF FLAG•="T" PRINT Clfl~(CH>::coro 290 I IF DI TEXT HOOE, PROO n£ CHARACTER Nil GET ~TIER. 
280 GOSlB 350 1 l3RAl«:H TO TIE SUBROOTU£ THAT DECIDES WHAT TI£ GRAPHICS CIWW:TER !KES, 
290 !EXT I ' GO GET N«JTIER OIMACTER, 
Joo IF ECF<D TfEN ct.OSEI STCf ' oun JF FILE DONE. 
310 GOTO 170 I GO GET AHOTIER STRitt. 
320 ' 
330 ' FCllt1m«; IS A stl3RWID£ TO DECIDE ~T TO DO WITH TIE GRAPHICS CAARACTERS, 
310 I 

350 IF ®31 A'll CH<b'I AN> OLD, 95 ~ (U){128 1l£N HX=CHt ~CH! RET~N ' IF 1l£ ~ACTER IS A 'HI' 
360 ' All> TIE PRMOOS MAS A 'LO 'I' , ll9 T1£ cHMACTER IS A 'HI 'J.' <SEE TOOi, 
370 IF CH>31 IYI> 0+<61 TIEN HY-011 <:l.O=CHI RErulN ' IF TIE CHMACTER HAS A VALlE BETIHN 31 MU M, 
380 ' n£N TI'S A 'HI Y'i IT ISWT A 'KI X' BECAUSE IT PASSED Tl£ TEST IF TIE PREVIOUS STATEKEMT, 
390 ]F CH>95 AMI C:Wl28 TI£H LY=CHI ll.D=CIH REMU ' IF TI£ CHARACTER VALUE IS BrnH.N 95 ANO 128 MN n·s A 'LO Y'. 
100 IF Cf{)63 AMI CH<96 Tl£H LX::CH: CLD:;CH: GOSlE 1U: RETURN ' IF TI£ wt.1£ IS BETWEEN 63 Ali> 96 TIEN IT'S A 'LO X'; 00 A PLOT, 
110 I 

120 1 S\BlOJTTh£ FOO ACTlW .. Pl.Onn«;i ~ UHES 180 Atf) 190 FOR AflffiCfRIATE SCR£EN RESOLUTION, SEE TEXT. 
1130 , 
110 X=,171(1HX-32).a2+LX-61) ' us ctffJERT HX MU LX TO TIE Wt.lE CF X TO BE PLOTIED. SEE fEXT, 
1SD Y=l9h~I CHY-31ll32+LY-96) ' DJ CONVERT HY .w:> LY TO Tl£ '.W.1£ IF Y TO llE Pl.ODED. SEE TEXT 
160 ORAW"XRAG•1MX1 Y" I ID lF Fl.AGt:"B'' ~ TO x Am y BUT DOO'T OOAW. IF FLAG$="A" TIE! tDJE Nil OIWl1 

'170 FLAG..,"A" I SET TI so TI£ l£X"T Lil£ llilL BE DRAWN. 
~80 RETl.llH 

represent uppercase letters and a few 
symbols like@. From 96 through 127, 
the input represents lowercase letters 
and a few other symbols. While most 
terminals will respond t-o the ASCll 
codes-that is, they will print a B 
when the code 66 is sent-the 
Tektronix can either act like a normal 
terminal or interpret the characters to 
draw straight lines. 

That's all the Tektronix terminal can 
do. In terms of graphlcs, all it can do 

is draw straight lines. Think of it as 
a plotter with a point on the screen 
that can move from one point (spe­
cified a.s an x,y coordinate) to another 
point. It can move the pen in a down 
or Wted position; that is, it can move 
it and draw a ]jne or move it without 
drawing a line. Of course, very short, 
straight lines when combined end to 
end can look Hke a curve. Everything 
on a Tektronix screen is the product 
of a series of straight lines, written 

with the pen either in the up or down 
position. 

How can this help you use a micro­
computer to plot a graph intended for 
a Tektronix? First, you need to receive 
the characters intended for the 
graphics terminal . lf you have a good 
smart-terminal package and you can 
access a mainframe, tell the main­
frame that you are using a Tektronix 
terminal (you would tell the same lie 
if you had a modified ADM-3), set it 



Listing 2: l'rlrt of a11 output file givi11g directions for a gmphics plot 011 a Tektronix terminal. Although it mny /ook like gar/111ge, it produces 
uen; precise instructions and plots. 

Al.t'C~1F 1Hr1~~pMPoRMU j \.l gZdJ '_ I /E:wOr GMJ:hLbNf; I. OwSrV MX i. [ e J a 0@' 1 "'C{£xHvJt Ms Or l~TW s Yw\:~" I j , 
AC ••dFk.Ir K'.:JN$aPhSp lJwX"-Zi.s) j_a2Br0t.GJLs0q,Q aTl V ,j Y g 1 i;I"' 30$::·c:.:EsHoJ JMfF'cR:ll:U I. W'.;JZv\ t_ r 'l 
ApD 1FMikKNPSlVMXo[ sJ~5@ ( 8 ... E6bGhJplw0%'QfTiVnYr\t"v6AC~JHtKqMoPMRJUgWdZaJl)_z7BvD 
rGgikliNf0dSbV'Xt~rlJ{8@zC~EHJMC CRIT}W"'Y \ta" ~9ACdFIKNeP~SgUiXJZJ_i lB gDeG cial' Ota 
ATJVC Y~ w"''r50FIKNPQSUVXCJrZ@BBEGHJMOQTVYC\"r~ACFGIKMMPRUXYZJ __ r'BDGIKLNQOBVYC JJ 
rCffiBOEHJMOPRUVHY\"r>ABDFHIVNPSTUXZZJ_ r*B EFGJLHNQTVYYt" _r+AC - HJKMPGlUEUHtUSlACDFI 
~NOQS VVXZJr -@BBEGHJMORT ' VYZ\" .ACFHKLNPR UW XZJ __ r/BDFIKLNQOSVYCJ"rO@BCEHJMCORTUW' 
\ArtAC·HIK NPRTVXZZJ_r2B_FGJLLNQTVXY[ ilAr 3@CFH J JHO aRUM Z\J_r1BCD-IK NOQ SUVXr Jr5@AB EG 
GJLORSTVYZt" 6ACFFHICLNPRUMXZJ· _r 78DGIJLNPQS VXC\"r8@CCEGJMO ORTUWZ\nr?AACFGJKNPSUX 
YZJ_r . BDEGJL LOCSVXYC"'ni;MGJFlFnG M J N JNiMoNqNr MNqMNr NMqMvNwMGxF CFIGMCNxNwH~NMGf'Fb 
FcG MbN' N" MteN"rCr : "'$0"0 ~Ce~ c3 F iF jGHiigliIJKMi Nt:iN eMl NrtNoMNnMN <.1 NMr1M s NtMG1_1 .. :·:F~G M :-~ N uN 
tM zNCMG>FFZ'GMI NJ NCHZ aNSa 'a!"&knk;CgGfFcFbGMc Nf NgLfKbLhNkNlMNkMNlNMkMPN9MGrFuFvC 
MuN~ Nq MwN ~MG~F lr~G MIN~NxM~Nk ~k! A(hAhJC ' M( NcNdMGcF'F'H('IdieNh 

up to send the output for a plot, and 
then save t:he output to a disk file . 
You may have to change the transla­
tion tables in your smart-terminal 
program o that the control charac­
ters aren't changed1 but that shouJd 
be straightforward. You now have a 
file that was intended to produce a 
plot. It will look like garbage (listing 
2 shows part of such a file), but it 
really does have meaning. 

How does the Tektronix interpret 
the characters it receives to draw a 
Line? This is the hard part . First, 
remember that it only draws a 
straight line from a point where the 
last line left off to a new point 
specified by X and Y coordinates with 
the pen either lifted or down. (At the 
start of a program the terminal 
assumes the pen to be at coordinates 

0,0.) The terminal has to receive 4 
bytes (actually four 7-bit characters 
between 0 and 127 decimal) to know 
where to end the line. There's not 
enough information in a single byte 
to specify an X or Y coordinate, so 
each coordinate uses 2 bytes. The 
bytes are called Hi X (HX) and Lo X 
(LX) and Hi Y (HY) and Lo Y (LY); 
Hi specifies the larger part of the 
number for the coordinate and lD 
specifies the smaller. HY and LY are 
converted to a value corresponding to 
a Y coordinate and HX and LX do the 
same for X. The numbers are stored, 
and as soon as an LX is received, the 
terminal responds by drawing a line. 
When it receives HX, HY, or LY; it 
simply stores them while waiting for 
the LX. 

How does the tetminal know 

whether the character it receives is an 
HX, an LY, or whatever? Remember 
that each character that's received has 
an associated numerical value. lf the 
value is between 64 and 95, it's an LX. 
U it's between 96 and 127, it's an LY. 
If it's between 32 and 63, it can be 
either an HX or an HY. If the Hi 
number is immediately preceded by an 
LY, then it is an HX; otherwi e it's an 
HY. So the terminaJ stores LX and LY 
according to the value of the incom­
ing byte, and it stores HX or HY ac­
cording to the value of the byte and 
whether the previous byte was an LY. 

You might think that the computer 
would send 4 bytes for every line to 
be plotted, but it doesn't. Because the 
line is often short, HX and HY 
change infrequently, and often only 
X or Y changes. Th wait for 4 bytes 

Make your Color Compuler an lntelllgenl printing tennlnal with oll·llne storage! 
• lal 10 a limesh.aresyslem or ln~ormaUon .ser\llce • Printout whalls tetelvedasll ls received • Save 
r~c:1!1vecl texi 10 casseua tape • Re-cllspia~ ll1e1ecewed 1ex1 even while on·lloe •Communtta1.ewl1h 
otllllr compulfrs •Using yOllr compu!er as a general·PUtpGSe 301J·baud 1ermirnil •OoWnloadlng 
p1og1ams ltam ollie• comp11ters 

THl~D©~ 

W@~ 

C rcte 2.99 on Inquiry card. 

he MlcroleXI modu!e Is a program pack containing no1 
only llrmware bul a secvnd serial port sl) thal both your 
printer ancl mooem can be connecuro al lhe same ume. 
Mk:rolexl can bl! conQgureel for any serial prlnler 1ha1 
1vlll work with lhe C~or Compuler, even 11 ll req\Jlfe!> 
line leads! Bui even Ir youdon 'I have a prln1t1r. you can 
~eep a perrn.1nen1 OOflY ol yoyr aata by storing ID 
cusene !ape . Also. anv RadlO Stiac / Centronlcs· 
QO!Tlpallble parallel prlnW mav be used by adding the 
Micro WDtl!s • Pl SOC pamllel ~nwface . 

For lhose ol you Wilh $pecla l termJnal applloa tlons. 
Mkro1e•t t1as s lectable parity; II sends odd , B\11)11 , 
m;irll or space. With mark parity (wh1ch ia detaulll you 
can semi 10~ompulers1equlring ellher seven 01 eight. 
blls. All 128 ASCII codes can Ile senl. Excnange 
programs with otl'ler ColCll'Computer users! Bas~c 1>fo· 
gmm may be downloaded lrom oilier computers C11 
tlmest1a1lng ~vstems , 
You'll find many uses tor l~is vers<tlle moeu~t twa I· 
abl n ROM PACK, ready· IO·LIS!, lOf $5.9.95 

f lrsl-rall! l'rogrammlng Touls •Boo~• G~mei • Momory Upgrade Ki~ It• I $-"Jiii" tludvme • hyboards • P~rU 
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to be sent when 1, 2, and 3 would do 
is very inefficient. Of course, if HY, 
L'I, HX, and LX are sent in that order, 
all will be stored, and that's OK with 
the terminal. However, if only the Lo 
X value must be changed) then only 
an LX is sent (remember that a line 
is drawn whenever an LX is re~ 

ceived). U LY and LX must be 
changed, two bytes will be sent (LY 
and LX). U HX and LX must be 
cllanged, then LY, HX, and LX will 
be sent in that order. The LY tells the 
terminal that the Hi byte is an HX 
and not an HY. lf HY and LX must 
be changed, then HY and LX are 
sent. To change all 4 bytes, all 4 bytes 
are sent. 

Once the terminal has 4 bytes in 
memory and it receives an LX, how 
does it know where to draw the line? 
First, the line starts at the end of the 
last line. That's simple. The end of 
the new line is specWed by HY, LY, 
HX, and LX as they are stored in 
memory. The coordinates are calcu­
lated as follows: 

X=(HX- 32)*32+LX - 64 

and 

Y =(HY-32)•32+ lX-96, 

Those equations are for a Tektronix 
terminal, and that terminal has a 
maximum value for X of 1024 and a 
maximum for Y of 780. You must 
multiply X and Y by appropriate fac­
tors if your screen has a lower re olu­
tion. For example, my LNW "has a 
maximum resolution for X of 492, 
and 1 must multiply X by 49211024 to 
have all of the plot on the sc:teen. A 
few computers expect Y = 0 to be in 
the upper left-hand comer. In that 
case, subtraction is needed, as for my 
LNW. For the LNW, Y = 192 - (192/ 
780•((HY-32)*32+ LY- 96)) and X= 
492/1024•((HX- 32)o1r32+ tx - 64) will 
produce a plot with X=O and Y = 0 in 
the lower left-hand comer. 

The terminal also responds to con­
trol characters. The two most impor­
tant characters have ASCil values of 
31 and 29. Remember that the ter­
mmal has two modes of operation: 
graphics and alphanumerics. U it's in 
graphics mode and receives a 31, the 
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terminal sets itself to alphanumeric. 
mode and will print the string "rose" 
not as the flower but the word . U it 
receives 31 while in alphanumeric 
mode, it will do nothing. If it receive 
a 29 while in alphanumer.ic mode, it 
will go into graphics mode. The first 
coordinate it receives (as HY, LY, HX, 
LX) will make it move its pen, but 
with the pen raised , thus going to a 
new line origin. The second set of 
coordinates will make it draw a line. 
Each set of coordinates after that will 
produce another line. If it receives a 
29 in graphics mode, the pen will be 
lifted and go to the next set of coor­
dinates to be received. [f the received 
coordinates are exactly the same as 
were previously received, then a 
single point will be drawn. Using this 
scheme any shape can be drawn, and 
the pen can be moved around to plot 
anywhere on the screen (if a 29 is 
sent first) , 

There are other control codes. The 
most important ls a sequence of two 
bytes: 27 (escape) and then 12. This 
tells the terminal to era e the screen, 
both the graphics and alphanumeric 
modes. The code 26 e~ses the alpha­
numerics but not the plot. 

It should be possible for some en­
terprising programmer who under­
stands mainframe graphics to write 
a smart-terminal program for most 
microcomputers that would eliminate 
the step of storing the graphics flle 
and then displaying it with a BASIC 
program. The microcomputer, in 
other words, would act just like a 
Tektronix terminal with the plot ap­
pearing as it came in over the phone. 
The advantages would be that the 
plot could be stored on disk and sent 
to a point-addressable printer. Writ­
· ng such a program is beyond my 
ability and ambition . 

Tektronix has defined the most 
simple and efficient way to transfer 
graphics output. 1f the procedure is 
understood by microcomputer pro­
grammers, we will soon have smart 
terminals that have the ability to 
receive not only aJphanumeric out­
put but graphics displays as wen .• 

Mal1lrm Kelly (268 nirkl!IJ Ridge Rd, I Clwrloltes­
vill~, VA 22901) is assodale proft!Ssor Qf E11viron­
me11 tal Sclfttces at tl1e U11iwrsity of Virgbiia. 

To find out wharo we·re showing 
olf th• Pl350 prlntor, call one ol 
thou To.hlbl dlatrlbulo,. : 
COMPUSHOP 
1365 G1env1lle Drove 
R1tha1 d'!OO. T 7508, 
(214) 783·1252 
CYPRESS O!SiRIBUflll/G CO INC 
' 266 Lmcoto Aveiiue 
Su.le 109 
San Jose.CA 95125 
( 408) 2117·9800 
OIG1TAL ENTfW SYSTEMS 
27 ~ucnS1roo 
Wallhilrn. MA 02, S..I 
11117) 8119·6111 
GENERAL BUSINESS 

COMPU1ERS, INC 
2 No1 1l 1 Otnoy Avenllf> 
cncnv Hilt , NJ oeooo 
(&09) 424·&500 
GENEflAl M ICAOCOMf'VTER 
Georgumwn Ce111a1 
52303 EmrnG!l5 Roaa '2& 
SoUlll El•mU IN 456:l1 
(2191277·4172 
INTECH GROUP 
Royal Cort1111erce Ciln1er 
2()25 Rcya1 Lan(! 
Onlla• . TIC 7 ~2019 
(214)241-1717 
KALTFIONICSOIS IFIJB\JlORS INC 
ro~ t.<ino Neor Ra 
Nor111brool<. ll 0006Z 
(312)21M220 
MICFIO OISiRIBU'TORS 
11194 Piu1<la111n 0.1ve 
RockY1ila, MD 20B52 
(301) 481· 6450 or 
(100) 831 ·11621 
MIOOOAMERICA DISTRIBUTING CO 

b~11~Cf'OO"~t~ 
(213) 327· 8030 
1050 Retn•fl{l1on R a 
&naumwrg ll 50195 
(3121882 · 0095 
366 Wa>tl•rl(J1i;m Sl•eel 
W 11!!51@y, MA02181 
{1171431·76&0 
Mfil E lll>lll>(j 0;1 e 
fltromdson. TX 15081 
(214) 2~$·0111fl 
MICFIOWARE O!Slfl1BUTORS. rNC 
20~ 15 S W Bia nton Av~nuec 
AlohB. OR 9 7007 
(503) 1142·71179 
MIOTEC ASSOCIATES 
Q36l0wv<a RMCI 
l~ne•a KN 66:115 
(913) 541-1711 
MONROE OIS1RIBUTING CO 
29!;!) Payf\C Aveflue 
Oo.,;1011<1, OH 4'11 \4 
(21GI 781•4800 
PARAGON SALES, INC 
780 Chn•tol Avl?flu~ 
San Jo.;a CA 95131 
(408) 2e3·7955 
PREM IE Fl SOUACE OISTRIBUTI G 
l!la2 McGaw A~r1 ~ 
lrwltl CA92714 
(714) 261 -2011 
SIAR DATA INC 
4021 N Joi~ Srteel Sui1 ~ 
Pnoen• • AZ 85016 
(602) 955· 9233 
SYSPRI T, INC 
7777 S CllOll@l E<poCMwoy So~ ZA 
R>eha1 d!!0.11. I )( 7 5000 
(214> 889-3666 
TRANSALASKA DAlA svsre"'s. INC 
~Cent111CC11m 
Ancl101ay_e AK 99>02 
(907) 5111-1776 
..• OriheHT01hlb• Roglon1l 
Olflc•• : 

T05111BA AMERICA INC 
117 Mao.ion Avonue 
Pos1 OlllGC Bo>. 2.'.13 lA 
M O<fllllOWll NJ 07960 
(2011328 ·11777 
TOS HBA AMERICA INC 
662 OllK:e Pm ~w~y 
Ttie C01onm1t1e B~Md1r1g 
51 l OU15 MO 631~ 
(314) 99\·0751 
TOSHIBA AMERICA Inc 
2555 C1A"1belland Par ~I Sui ;J85 
Allar11a GA :l03J9 
(4H) 434·38111 
TOSHIBA AMERICA, IMC 
18017 Sky Pa1 C1tct<> 
Suqc; F' a•11J 0 
l r ~1ne , CA 9?.71~ 
(714) 250 ·0151 

In Touch with Tomorrow 

TOSHIBA 
Circle 476 on Inquiry card. 



Nothing shows off 
our IBM PC™ 

like oshiba's P1350 

-

Now there' one three-way printer 
that fully equals the word processing, 
data and graphics capacity of yow· 
IBM PC: Toshiba's P1350. 

But the Pl350 is more than com­
patible with PC hardware. It will 
prin programs like Lotu 1-2-3 data 
pl'ocessi ng and graphics output with 
remarkable character definition ~' 

For even more flexibility, the 
To hiba Pl350 with Qume SPRINT 5 
emulation handles all popular word 
processing programs. Under software 
command, the Pl350 will print hjgh-
peeddrafts orswitchto letter-quality 

text and graphics. 
The innovation behind thi thr e­

in-one flexibility is Toshiba's prin t 
head. Pin diametet has been reduced 
to just eight mils. And the number of 

Circle 4Tl on inquiry card. 

prioter. 
- . -- - - .~~-

pi 11 in the print head 
has been increased to 24. 

The i·e ult is a uperior 360 by 180 
dot-per-inch density pattern in the 
text mode. Instead of spinning yow· 
wheels at 40 cps the Pl350 produces 
I tter-quality prin ~ing at 100 cps. In 
it draft mode, Toshiba's P1350 can 
accelerate up to 192 cp . 

When it come to graphics, the 
Pl350 really shows j ts stuff.Whatever 
your computer displays, Toshiba's 
P1350 prints.With astonishingly 
cl ru: definition. And extra-fine r epro­
duction that can only come from a 
print head capable of 200 million 
impressions and exclusive 180by180 
dot-per-inch graphics den ity pattern . 

In Touch with Tomorrow 

TOSHIBA 
lnfnvrnnl1on Sys~«nt>I Dh·" 1un , TOS HIBA AMERICA , INC. 

Then, if that's not 
enough to pique your 

interest, the P1350 also 
f ea tuxes three different fonts. Vari ab le 
pitch. Subscripts, superscripts and 
underlining without the need of a 
second pass.Asuper-reliable,optional 
sheet feeder. And mo1·e. 

So show off your IBM. OR ANY 
OTHER PERSONAL COMPUTER. 
With the superior quality and 
flexibility of Toshiba's spectaculru· 
Pl350 printer. 

DistJ:·ibutors on t he adjacent list 
make it easy to find the P1350. Or 
get more information by calling, 
toll"free, 1-800-457-7777. 
I A.ri.t P lu PI:J.5(] ~rraph1cs u t llizes l'upi1 1&~n rind (' 1 ~lm· 
~r1111l1i tu lop·U.·r. IBM Pf' i~ ;1 l\-udN111o·k ,,flnl.errnllmnn1 
Ilu.!'1m .. •.s.:. .. :\i t1c hi11t•~. l .mu:4:~nd 1.2 .::lm·t· 'l~nde"11ft l'k~or l .rn Uii 
I h:\•1..•lup11wn1 Cor}JU1'ntion. © 19 :J Tr~h.1ha Aml' ri t"o ~ . Int• 
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We think you're calculating enough to 

And we've devised a little test to prove it. All you 
have to do is compare our PC-8200's specs with the 
specs for Radio Shack' s Model 100 or the HP-75. 
For someone who 's savvy enough about computers 
to read this magazine, you shouldn't have any trouble 
picking the best one. So here goes: 

Price 

RAM/ROM 

NEC 

$799· 

Radio 
Shack 

$799 

16K/32K 8K/32K 

Hewlett­
Packard 

$995 

16K/48K 

RAM Expandability To 96K To 32K To 24K 
(lnternal!Extemal) (64K/32K) (32K/none) (24K/none) 

Free bundled 
software Yes 

Function keys 10 

RAM cartridges Yes 

Bar Code 
Reader, RS232, 
Parallel Port, 
Cassette Port Yes 

Floppy Disk and 
SIO Port, 
Cursor Cluster Yes 

No 

8 

No 

Yes 

No 

No 

0 

No 

Not 
Standard 

Not 
Standard 

It all boils down to more power and better features 
for the same price. And, of course, more software 
-14 FREE programs to start, including linear 
forecasting and word processing. 

The PC-8200 portable from NEC. We think 
you should be impressed. If you're not, maybe 
you picked up the wrong magazine. 

Productivity at your fingertips 

NEC 
NEC Home Eleccronlcs 1u.s..At. Inc. 
Personal Computer Division 
1401 Estes Avenue 
Elk Grove Village. IL 60007 

NEC Corporation. Tokyo, Japan 
Circle 325 on inquiry card. 
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get more computer for your money. 
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Announcing 
The best 6502 Assembler in the World 

Now. The kind of high-le\'CI supporl Exten h•c Macro Libraries 
you'd only expect lo find on a main 
frame. Memory Constant Declamtion. : 
ORCA/ M (Hayden' Objecr Re/ocat- o Integer 
able Code Assembler for Micros) ° Character 
lets you develop sophisticated o Four-byte Integer 

The Editor 

Co-resident screen cdilor: 
o Global search and replace 
o Block move 
o Emry or non-keyboard character 

Support lower case adapters and 

Operating s. stem interface: 
o Supports a varie ty of configurar iom 
o User-modifiable to allow linkage or 

custom drivers for peripherals 

64k RAM upporled, 48k required 

applications wirh the speed and ea e o Hexadecimal 
of a high-level language, yet rerain o Floating Poi111 

shifl-kcy modification This unique array or features and 

the cont rol and efficienc~ 1ha1 onl)• Relocatable object module 
assembly language can give. gencrntion 

80-column: horizonlal scrolling with function peak _for itself: the 
40-column displays po1\~r of ORCA 1 un urpassed. 

Here's what OR AI M gh-es )'ou: 
The As embler 

Macro language foatures: 
o Condirional as embly of source and 

macro files 
o Separate source and macro files 
o csiable macro 
o Parameter mid-siring and string 

search funct ions 
o Symbolic parameter assignment 
o Numeric, string, and boolean type 

parameters 
o Parameter subscripting 
o Global communication between 

macro 
o Macro expansion loop control 
o Count, lenglh and type parameter­

at1ribu1c runctions 

"46 BYffi O<tober 1983 

Fast assembly direcll lo disk The y tcm 

Progrom segmentation: Monitor: Iran parent conlrol of 
o Selectively assembly individual sy 1em from one command level 

All rea ture are documented clearly 
and extensively. Source listings for 
the subroutine and macro libraries. 
as well as the opera ting y tern , are 
included. subroutines . 

o Global and local scope of symbols ~tended Disk Commands: 
o F1 lccopy 

The Linker o ile undele1c 
o Catalog sort 

Produce cxeculllble binnry files 0 Wildcard rilenamcs 
from relocalablc object modules 

Disk ZAP: Buill-in disk eclor 
editor 

ORCA. If you're serious abour 
developing 6502 software, ic 's the 
one to have. 

Available from your local dealer, or 
call: Link routines from library fil e 

Link subroutine re-assemblies 
Define a 11c~· origin for previously 
a embled code 

Optimized DOS 3.3 compalible 
operating system 

800-343-1218 
(In MA call 617-937-0200) 
ORCA/M: 21609 

Invoke al assembly time or by 
command 

ubroutinc libraries: 
o Floating point and 

double-precision routines 
o nanscendenlal fu nctions 
o Hi- and lo-res graphic 
o Mulliple-precis ion integer math 
o lnpm and ou1pur 

HAYDEN SOFTWARE 

pple II or Ile disk, 48k , DOS 3.3 
Two drives and 64k recommended 

Introductory 
Price:$99.95 
$149.95 
Afler eplember 30, 1983 

ORCA/ M i now al o the 
best 65C02 assembler, 
supporting all 27 new 
opcodes. New hardware 
support includes the Ile 
80 column board and 
di k emulators for the 
Legend '"' l28K card and 
Ile extended memory card. 

Circle 204 on Inquiry card . 



Talker 
A routine developed for Radio Shack's TRS-80 and Votrax1s 

Type!N-Talk makes writing talking programs easier 

Writing a talking program is sim­
ple if you can use the PRINT and IN­
PUT statements to automatically 
transfer information to the speech 
synthesizer. Talker is a keyboard and 
video-intercept routine that performs 
this function for the TRS-80 and the 
Votrax Type!N!falk voice synthesizer. 
Although vocal programs are useful 
in many areas, I wrote this uh1ity 
routine specifically because 1 became 
involved with writing programs for 
the visually handicapped. 

I began work on Talker in 1981 
when my wife, Suzanne, lost her 
sight from a combination of neuro­
vascular rubeosis and retinopathy. 

During her rehabilitation, we 
searched for better ways to handle 
everyday problems that confront a 
blind person, such as writing letter 
and finding addresses or recipes. 
There was little hope that Suzanne 
could return. to her profession in 
retailing if she could not access the 
data she needed to perform her job. 

To help solve these problems, T 
began an investigation of voice syn­
thesizers that would enable Suzanne 
to use our TRS-80. The only synthe­
sizers available at the time had 
specific vocabularies, which limited 
them in our application. One unit, 
the Sweet Talker from Micromint 

by Heyward S. Williams 

Inc. , provided its host computer with 
a software-resident text-to-speech 
capability and seemed to be the best 
solution. Unfortunately, H ran only 
on an Apple II, and because I had 
already spent several lifetimes learn­
ing the idiosyncrasies of my TRS-80, 
I was hesitant to change machines. 
Then Votrax Inc. introduced the 
Type!N-Talk. This unit uses an 
RS-232C interface and includes a 
microprocessor programmed to inter­
nally execute a text-to-speedt algo­
rithm that simplifies the job of writ­
ing voice-output programs. Although 
it is somewhat primitive and occa­
sionally amuses us with original pro­
nunciations, it is reasonably priced 
and adequately fulfills our 'require­
ments. 

The first program r wrote for the 
Type,!N-Thlk was a typing review and 
exercise routine that served to over­
come Suzanne's mild case of "com­
puterphobia'' and familiarize me with 
the requirements of the synthesizer. 
Written in machine language, the 
program is relatively simple. 

Next came a more ambitious proj­
ect: I wrote a simple word-processing 
program or, as we call it, the Friend­
ly Letter Writer. AJthough this pro­
gTam is also written in machine lan­
guage, by the time l had it almost 

finished I was convinced that I 
needed to find a way to write future 
programs in BASIC if 1 hoped to ever 
get them done. 

Sending text to the synthesizer 
from BASIC is not difficult, but the 
task does require extra Jines. Thi 
constraint was undesirable because I 
wanted to use commercially available 
programs with little or no modifica­
tion. Back I went to my editor-assem­
bler to write a machine-language pro­
gram that would make programming 
spoken text easier. The result, p.re­
sented here, is called Thlker. 

Features 
Talker has many useful features : 

• lt is transparent to the keyboard and 
video routines so that normal BASIC 
commands such as INKEY$ and 
PRINT can transfer information to 
the synthesizer as well as execute 
their normal functions 
•It is written in machine language to 
minimize processing delay 
•It repeats each key as it is pressed 
•It reads whatever is written to the 
video display 
•A character immediately sent to the 
video display from the keyboard is 
not repeated 
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• It pronounces punctuation marks 
and, if they are returned from the 
keyboard, the control codes (the 
Type-'N.'.J'alk unit alone does not pro­
nounce punctuation or control codes) 
• ft skips redundant spaces, which 
are often used to position titles on the 
display but which would result in ex~ 
cessive delays in the spoken text 
•The text transmitted to the Type-'N­
Talk is spoken if a carriage-return 
character or two consecutive spaces 
are encountered 
•The spoken response can be turned 
off and on from the keyboard or by 
sending special characters to the dis­
play 
•Talker can be put into a mode in 
which it ignores some punctuation 
by sending special ch aracters to the 
disp lay 
•It automatically relocates itself to the 
end of h igh memory, resets the 
high-memory pointer, changes the 
keyboard and video-driver vectors, 
and jumps to BASIC or returns to the 
disk operating system (DOS) 
•The program operates withou t 
modification on Model I or Model ID 
computers 
•It oecupies less than 1hK byte of 
memory 

TRS- 80 

GND 

TD 

RD <TI 
CTS 

GND 

• It is compatible with Level ll BASIC, 
TRSDOS, and NEWDOS 

Talker operates best with a disk sys­
tem because of the ease with which 
some programs can be implemented, 
but a disk system is not necessary. 

In one mode, Talker 
ignores some 

punctuation by 
sending special 

characters to the 
display. 

Hardware and Setup 
To run Talker, you'll need an 

RS-232C interface board to enable the 
Type!N-Tulk unit to receive informa­
tion from the computer. These 
boards are available from Radio 
Shack (part numbers 26-1145 and 
AXXOSll for Models I and ill, respec­
tively). You must modify the RS-232C 
connection to work with the Votrax 
unit, however, because thi applica­
tion requires only the RECEIVE­
ONLY mode (the Votrax unit pro­
vides more modes than are neces-

TYPE - 1N- TALK 

GND 

(I> TD 

RD 

RTS 

GND 

CTS 

DCD 

DTR 

RS - 232 C CONN ECTIONS 

Figure 1: A scltematic illustmtitig 01e RS-232C co1111ectio11s between a TRS-80 c:om1111ter and 
n Type-'N-Talk voice S1Jnlhesizc1: 

sary) . To implement the RECEIVE­
ONtY mode1 the Ground Return 
lines (pins 1and7) and the Ready to 
Transmit (RTS, pin 5) lines must con­
nect to the ms..so. The next step in­
volves reso1ution of the stan dard 
problem associated with RS-232C 
transmissions: the proper connection 
of the Transmit Data and Receive 
Data lines. It seems that every piece 
of equipment designed considers 
itself the cont:rolJer, asserting that pin 
2 on its connector is the Transmit 
Data line and expecting that every­
thing else will dutifully receive data 
on this line. The Type!N.'.J'alk is no ex­
ception to this, and to make it work 
properly, pin 2 on the TRS-80 con­
nector must go to pin 3 on the syn­
thesizer. (In theory, you could pu t the 
COMM/TERM switch on the Model 
I's RS-232C board in the COMM 
position to solve this problem; the 
Model ill doesn't have this switch.) 
Finally1 pins 4, 8, and 20 on the Type­
'N:falk must connect for proper 
operation. I used two RS-232C con­
nectors (Radio Shack 276-1547 male 
and 276-1548 female) separated by 
%-inch spacers (from Radio Shack's 
64-3024 assortment) and held 
together by I-inch 4-40 machine 
screws to make a jumper. Fjgure 1 
shows the necessary connections. 
The female connector plugs into the 
RS-232C cable, and the male con­
nector plugs into the Votrax unit. For 
a Model I system, the COMM/TERM 
switch must be in the TERM posi­
tion. The sense switch settings on the 
Model l RS-232C board are not im­
portant because the bps (bits-per­
second) rate is set in the software. 

The Type!N-Talk can retransmit 
data it receives to other units 
(modems and printers) on the same 
RS-232C line. I disabled this I eature 
to improve throughput because my 
printer has a parallel interface. I have 
not investigated whether this pro­
gram can run both the Votrax unit 
and a printer on the same interface. 

Set the Baud Rate switches on the 
back of the Type!N-Talk for 9600 bps 
(switches 1 through 7 up, switch 8 
down), the rate selected in the 
software. 

You'll need an external speaker 
and, to connect it to the synthesizer, 



Service available In principal 
cities through Sorbus Service, Division 
of Management Assistance, Inc. 

Circle 496 on Inquiry card. 

See for yourself 

Visual Technology Incorporated 
540 Main Street. Tewksbury, MA 01876 
Telephone (617) 851-5000. Telex 951·539 



a cable with a miniature phone plug 
on one end and whatever matches 
the speaker on the other. 

Commands and Operation 
You can select four Type~N-Talk 

operating modes using control codes. 
The Talker program uses only one 
mode. The first causes the phoneme 
codes corresponding to the input text 
to be transmitted to the host com­
puter. The Talker implementation 
does not use this mode, therefore the 
unit disables it. The second mode 
causes the unit to retransmit the in­
put text on the RS-232C lines to other 
peripherals in a dajsy-chain con­
figuration. The Talker program dis­
ables this function . The next mode, 
aJso disabled in this application, 
spells out all consecutive capital let­
ters. FinaJly, an internal timer causes 
any text in the buff er to be spoken if 
more than approximately four sec­
onds have elapsed since the last char­
acter was received . This mode is left 
operational and is used by Talker. 

The most important command that 
the Votrax urut recognizes is the car-

riage return (hexadecimal OD, deci­
mal 13) . This command causes any 
text in the buffer to be spoken and is 
used extensively by the Talker 
program. 

Within the Type~ -Talk, an internal 
750-character buffer stores incoming 
text. If it is filled before a carriage 
return is received, the unit stops ac­
cepting transmissions and speaks the 
text. Recognizable characters are 
limited to uppercase and lowercase 
characters and numbers. The unit ig­
nores punctuation and control char­
acters; they must be translated by the 
program . 

Talker does not use the phonetic 
programming modes of the Type! -
Talk uni~; the text-to-speech algo­
rithm is adequate. 

The Driver Vectors 
The key to program operation lies 

in the use of vector addressing to 
locate the keyboard and video-dis­
play driverroutines in the TRS-80. A 
block of RAM (random-access read / 
write memory) is set aside for infor­
mation about the keyboard and the 

'£ . ,.. SYSTEM #1 

display. The RAM locations in the 
block are initialized when the com­
puter is first turned on or reset; the 
locations contain the information 
Listed in table 1 on page 452 . 

The RAM locations allow execution 
of appropriate subroutines. For exam­
p le, if a PRINT statement is en­
countered, the BASIC interpreter 
calls a subroutine that goes to hexa­
decimal RAM 401£ through 401F 
(decimal 16414 through 16415) to find 
the address of the driver that will 
print the specified character on the 
display and then jumps to that ad­
dress. It isn't difficult, therefore, to in­
sert the Talker routine in series with 
the display driver. The original ad­
dress is taken from the vector loca­
tion hexadecimal 401E through 401F 
and saved as the exit address from 
Talker. The address of Talker is writ­
ten in its place. When the display 
driver is called, the program goes first 
to the Talker routine, then on to the 
original driver, and finally back to the 
h ost program. 

Essentially the same thing happen 
to the keyboard driver except that the 

SYSTEM#2 
~~~ OUR LEAST EXPENSIVE OUR LEAST EXPENSIVE IBM LOOK-A-LIKE 
~ ~ WORD PROCESSING SYSTEM 

di., Pied Piper • Comrex CR-2 • Zenith 
ZVM -1 23 Monitor • Perfect Speller• 
Perfect Cale • Word Processor • 

~ PerfectFiller $1549 
- PRINTERS PRINTERS 
~ C. ITOH OKIDATA 
'-;jl Prowriter 8510 . . $345. 82;11. ... , , 

F-10 Serial or Parallel . . S 1099. 83A . 
COMREX 84P . 

CR-2 ... 

DIABLO 
620RO ....• 
630 RO ...•.• 

EPSON 
RX-80 . 
Rx.so F/T . 
MX-80 F/T 
FX-80 
FX-100 ....... . 

JUKI 
6100 . 

NEC 
B023A . 
3510 . 
3550 ... 

STAR MICRONICS 
Gemini lOX & 15X .. 
Delta ..... . 
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$AVE 

$875. 
$1715. 

$AVE 
$AVE 
$AVE 
$AVE 
$AVE 

$480. 

$385. 
$1370. 
$1715. 

$AVE 
$AVE 

845 .. 
92 . . 
93 ,' '. 

TALLY 
MT 160L w/troctors . 
MT 180L w/troctors . 
Spirit 80 
TOSHIBA 
1350 Serial or Parallel 
TRANSTAR 
130P . 
120P 
T315 
TERMINALS 
TELEVIDEO 
910 
910 + 
925 
950 
970 

Sanyo M BC-555 2 Drive Computer • Zenith 
ZV M-123 M onitor • Word Processor • Spread 
Sheet • MS-DOS $1119 • Sanyo Basic 

(Above With One Disk Drive $810) 

$390. 
$635. 
$980. 

$1065. 
$495. 
$840. 

$AVE 
$AVE 
$AVE 

$1460. 

$675. 
$450. 
$450. 

$47 0. 
$555. 
$705. 
$905. 

"$980. 

COMPUTERS 
PIED PIPER 
Communication I 

TELEVIDEO 
803 

SANYO 
MBCSSO 
MBC 555 

MODEMS 
HAYES 
1200 
300 

Pric.cts. roflOf;f 3% to 5% co•h dis<ount. 
Product 1.h+pp•d in laclory carton& 
wi th manufoclutcir"s warranty 

Frooshtppmg ls.on UPS ground 
only Prkes & ovo1lob1llly 
subicict 10 c.hongo with . 
out notice. Send c.oi.h~ 
u~=r"s chack Of monay 
ordl!l t .. . oU od1er 

chetlu will 
do1oy Llilp· 
ping•wa 
wae-k~. 

$975. 

$1825. 

$715. 
$1025. 



SAKATA offers tine quality CRT DISPLAY MONITORS which are 
compatible wi th IBM, APPLE, ATARI 800, NEC and other tine 
personal computers. 
Unusually attractive design with neutral color will enhance the 
appearance. provide unexcelled quality performance. Illustrated 
Model SC-100 is 13"' COLOR Display Monitor with linear circuit ry, 
composite color and a host of other quality features. 

Also available: Model SG-1000 ... 12" 
monochrome, high resolution CRT 
MONITOR. Model SC-200 .. . 13" RGB 
high resolution COLOR CRT MONITOR. 
Model SC-300 ... 13" RGB, super high 
resolution COLOR CRT MONITOR. 
Priced below competition- it there 
is any. 

SAKATA CRT MONITORS are available 
wherever personal computers are sold 
or write for technical and 
illustrated literature and 
prices. 

SAKATA U.S.A. CORPORATION 

SAKATA SC-100 
COMPATIBILITY CHART 

COMPUTER SC-100 COLOR 

APPLE II v 

APPLE Ill 

ATAR l-800 v 

COMMODORE-64 v 

IBM-PC v 

NEC-PC ...... 

OSBORNE v 

Tl-99 v 

VIC-20 v 

NOTE: ON CERTAIN COMPUTERS 
ADAPTER CABLE REQUIRED. 

651 Bonnie Lane, Elk Grove Village, IL 60007 
(312) 593-3211/B00-323-6647 (outside Illinois) " SAKATA . .. serving industry worldwide .. . since 1896" 
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Location 
4015 hexadeclnial 16405 
4016 hexadecimal 16406 
401 7 hexadecimal 16407 
4010 hexadeclmal 16413 
401E hexadecimal 16414 
401f hexadecimal 16415 

Description 
Stan of keyboard btock-dnver rype 
Driver address- least signlficant byte 
Driver address- most sign1!lcant byte 
Siar\ ol video block-driver type 
Dnver address- least significant byte 
Driver address-most signlficant byte 

Table 1: Th e special codes used !o control Talker. 

Dec Tm al Hexadeclmal ASCII Translated 
00 00 NULL Ignored 
01 01 SOH Break (1<.eyboard only) 
04 04 EOT Control - Tums oH pun~uatlo1'l 
05 05 ENO Control - Turns on punctuation 
06 06 ACK Control - Turns Talker off 
07 07 BEL Control - Turns Talker on 
08 .08 BS Back (keyboard only) 
09 09 HT Tab (keyboard onty) 
10 OA LF Down (keyboard only) 
10 OD CR Sends carriage return 
24 18 CAN Shift back (keyboard only) 
25 19 EM Shirt tab (keyboard only) 
27 18 ESC Shift Up (keyboard only) 
31 1F us Clear (keyboard only) 
32 20 SP Space (keyboard only) 
33 21 J Exclamation • 
34 22 Quote • 
35 23 It Number 
36 24 $ Dollar 
37 25 % Percent 
38 26 & And 
39 27 Apostropny • 
40 28 Paran • 
41 29 Close pa1an • 
42 2A Asterisk • 
43 28 + Plus 
44 2C Comma · 
45 2D Minus · (could be dash) 
46 2E Point · (could be period) 
47 2F I Stash 

48-57 30--39 0-9 Numbers i through 9 
58 3A Colon · 
59 38 Semioolon ' 
60 3C < Less 
61 30 Equals 
62 3E > Greater 
63 3F ? Question• 
64 40 @ At 

65-90 41-SA A-Z Leuers A through Z 
91 SB Up . 

92-95 SC-SF Ignored 
86 60 Conirol - Turns Talker o (keyboard) 

97-122 61-7A 13 - l Letters a ihrough z 
123- 255 78-FF Ignored 

• Not spoken if pundua,tion oft 

Table 2: The charncters recognized as valid /Jy Talker nnd their fmnslativns. Tile spelling 
errors correct pron1111cintion problems in the voice syn/lie i:wr. 
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Talker program must .intercept the 
character afte1· it has been generated 
by the keyboard. Here the Talker pro­
gram calls the original keyboard 
driver. After the original keyboard 
driver has done its job, it returns to 
the Talker program, which performs 
its magic and returns to the host 
program. 

Philosophy 
Because the program was written 

for a visually impaired person who 
was not computer-oriented, simplici­
ty and ease of use were important. 

Each key on the keyboard, includ­
ing all the punctuation marks and 
control codes (see table 2), is spoken 
as it is pressed. Although more char­
acters can be displayed on the video 
screen, onJy those that correspond to 
the keyboard are spoken, keeping the 
number of characters to a minimum . 
To make the visualization process 
even easier and to increase the speed 
at which the text can be read, the 
operator has the option of preventing 
some punctuation marks from being 
spoken when they are displayed on 
the video screen. Imagine (comma), 
if you can (comm.a), how advan­
tageous this can be (exclamation)( 

Ideally, turning the computer on 
should automatically load the pro­
gram to eliminate any technical deci­
sions that might be confusing to a 
blind operator. The computer oper­
ating system becomes transparent to 
the user, who can concentrate on the 
requirements of a specific applica­
tions program. lncidentally1 I have 
found that this philosophy is equa.1-
ly valuable when writing programs 
for people who are not handicapped 
by anything but their own fear of 
computers. In fact, I often use it on 
programs written for my own use, 
simply because 1 am too lazy to type 
in all the required statements to get 
the program to run time after tinu .. 

If the program i not being used by 
a visually handicapped person, the 
character set can be expanded, and 
normal modes of loading and execut­
ing programs can be used. 

Loading 
I was able to implement the auto­

matic loading system easily using a 



UNBELIEVABLE! 

Other quality products available from XCOMP. 

CONTROLLERS 
XCOMP manufactu res a 
complete line of contro l le r~ 
for a ll popular d rives . The 
X/ R Series is a contro ll er for 
3 to 300 megabyte drives . 

We also produce a 5100 
controller package. A 
microprogrammable data 
board is common to each 
package and operates w ith 
a second drive interface 
board . Buffer size is 256 
bytes, w ith d isk data rate 
up to 10MHz. 

Circle 516 on inquiry card. 

HARD DISK 
SUB-SYSTEMS 
10 megabyte and 16 
megabyte hard disk 
sub-systems fo r the IBM PC, 
Apple II and Ill and nearly 
a ll po pula r personal 
com puters. 

XCOMP sub-systems are 2 
to 3 times faster than many 
of the competit ion's and 
come complete with our 
extensive softwa re . 

/l.DCJ I ~ A.pp.'f' I I And .11,DJ!ff' lll .J llf" lr.ldlf"IT'IJ1'' o t A. l' (orripu l ~ r , In(. 
ll!IM "M 18M Pr("' '" tr.1od of' m11 1\ ' of 4ntem .. t 1on11I bu•um•u Miac,ii1'1-l'' (01pa1.i1.oon 

PACKAGE 
DEALS 
Exceptional prices on 10 and 
16 megabyte formatted 
drives a nd controll ers . The 
5Tl5 for 5100 compute rs a nd 
the STIR for sing le board 
computers. An optional Z-80 
adapter allows for simple 
plug- in convenience . 
Optional equ ipment 
includes software, cables 
and cabinet ry. 

THE TOASTER 
THE TOASTER is a hard d isk 
sub-system contain ing TWO 
REMOVABLE 3.9", 5 
megabyte cartridges. THE 
TOASTER provides unl ir- ' 
storage and converi; 
back-up with to• 
portability. v fOf.. ~\tlc, 
speed a~ 0v '/tt\; 
dis~ ~\~ ~ .,,y..~ ~ 

,,.~ o"~ v'l>~1e. i"' uf.. c,,t'- ~"'?>''i_c, .~~ 
~o vo~ '>'-?> c.,-<..""- ('(.e. · 
y..tS e. .,-.>''\of>- i._\e 
~e. ~\ o 0(1. o~\ Q 

c,e.\'3_ '-e '1 
o\ e<.' ?> 
?>9Q\ 

e 1983, XCOMP. Inc. 

XCOMP, Inc., 7566 Trade Street, San Diego, CA 92121 , (619) 271-8730, Telex 182786 



Circle 443 on inquiry card. 

Starbuck Madel 8232 

A general purpose real-world 
int.erface: connects to ANY 
computer or termfnat via RS-232 

TYPICAL APPLICATION81 

·Use with printing termihal: 
create row-cost data logger 

• Use w1th modem and phone for 
remete acquisitfon & control 

• Capture data bursts for 
suliisequent analy.sls/plo1tlng 

• Monitor experiments; transfer 
data dally to main comptrter 

FEATURES: 

•8 analog inputs, 0-5 voe 
• 8 diQitaJ Input channels 

• 8 opto-isolated outputs 

•All inputs and outputs fully 
protecled to withstand abuse 

• 8 bit (0.4"/o} anateg accuracy 

•On-beard 2000 point butter' 

• Up lo 5000 analog readings/s 

• Tr(ggered acquisition 

• Units ma¥ be chainecl for 
extra channels 

• Centroll&d by ASCII strings 

•Application manual det·alls 
lnterfaces tor common sensors 

• Appl1callons engineer on call 

•THRIFTY PRICE: $540. completeJ 
Applications manual only: $5. 
TRS·BO version also available 

*STARBUCK* 
DATA COMPANY 

PO Box 24, Newton, MA 02162 
(617) 237-7695 

Dealer and OEM lnqu1rle.s welcome 
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disk system and NEWDOS/80 ver­
sion 2.0. I disabled the date and time 
prompts using the NEWDOS SYS­
TEM command and set the AUTO 
command to run TALKER/CMD. 
When the computer is turned on, the 
program relocates itself, performs 
some housekeeping to set up the in­
terfaces, exits to BASIC, and starts ex­
ecuting a menu program. This pro­
cedure works equally well with 
Model I and Model III TRS-80 com­
puters. 

my old Model I TRSDOS 2.3 disk and 
discovered that I could use the AUIO 
command, which loads and executes 
the Talker program. However, when 
the relocation routine exits to DOS, 
the operator must type BASIC, 
answer the NUMBER OF FILES? and 
MEMORY SIZE? questions, and then 
select a specific program to run. But 
don1t despair; keep reading and you 
will find a version of the Talker pro­
gram that simplifies this operation. 

The same result can be accom­
plished with TRSDOS on the Model 
illi however, the DATE and TIME 
questions must be answered before 

When f decided to write this arti­
cle, I realized that I would have to try 
the program with TRSDOS. I found 

'Thd co1it i1111ed on p11ge 466 

Listing 1: The Talker progmm n11d symbol table. 

00100 ;RELOCATABLE TAU:JNl3 lN'TERCEPT PflOGRAl'I <TALKER! 
00110 ; 

7000 00 120 ORG· 7000H 
00 130 1 

7000 ~O 00140 DEFH 14 APRIL 1983 • 
00 1~ T 
00160 ROUTINI: TO RELOCl:ffE PROGRA'1 TO Hlml 1'E'Q(y 
00 170 l 
00100 ; ONCE TME: PROGRAH f.IAS BEN RELOCATED, nus PART OF THE" 
00190 ; PROGRAM !S DISCARDED 
00200 ; 

404'1 002.10 HIHEHl EQU 4049H ;HODEL I END OF t1E'1 AOOR 
4.411 002:20 H11'1E:l'13 eau 4'111H ;l'ICIDEL III END OF l"IEH ADDR 
40Jb 00230 t<llOAOR EDU 4016H ; KEYBOARD DRIVER VECTOR LOCAT.ICIN 
40 1E 00240 ~TADR eau 401EH ;DISPLAY DRIVER VECTOR LOCATION 

00~ ; 
002b0 ; FIRST THE DISPLAY g, KEYBOARD DRIVER AD!lfl£SSES ARE 
00:?70 l TRANSFERED FRDl1 THE VECTOR LOl:!ATIONS lNTO THE PROGRAl'I 
002110 J 

7010 2A1E40 00290 START LO HL, CCR'TADR ) ;DISPLAY DRIVER VECTOR 
701 3 225972 00300 LO (CRTFIE'rl,HL 

70lb 2Alb40 
70 I 9 22(H ?2 

701C 3££1; 
701E D3EB 
70'20 D3E9 
7022 3Et.C 
7024 D3EA 

7026 3EIB 
7028 CDCB72 
7028 3€14 
70W C,DC872 

?oJO 2A4940 
7033 3A!5000 
7034 FEOP 
7039 2BO'l 
703 A 2AI 144 

?O:sl> 0 1B~Ol 
7 0 40 B7 
704 1 ED'\2 

7 043 FEOD 
70'15 2905 
70'1 7 221144 
7 0 4A 1003 
704C:: 22'194(1 
704F :23 
7050 ES 

?OSI H0072 
70'54 AF 

LD 
LD 

HI.., o :et111DR> 
O;BORET I, HL. 

;KEYBOARD DRIVER VECTOR 
00310 
0032<1 
00330 
00340 r 
00'350 f 
00300 r 
00370 
00380 
00390 
00"100 
00410 
0 0420 
00430 
0041 0 
00450 
004b0 
00470 
004BO 
00490 
00500 I 
0 5 10 ; 
0 052.0 
00530 
005.40 
00550 
o05e.o 
00570 
00500 

NEH THE RS-232 PORT IS INJ TJALIZ EO 

' 

LD 
OUT 
OUT 
LI> 
OUT 

A,OEDI 
lOE0HI, A 
lOE'i'HI ,A 

.A,i!.CH 
IOEAHI ,A 

J'i'bOO OAUD 
; RST Ul'\RT 
; SET BAUD RAT£ 

; SET CONTROL !IEGISTER 

:THE RETRANSHlSSIDN HOOE OF THE \/OTRA~ UNl T IS TURNED OFF 

Lo 
CALL 
LD 
CALL 

A, lBH 
SEND 
A,l4H 
SEND 

;TO TURN OFF ECHO HODE 
;SEND CHARACTERS lBH 14H 

NDI' THE LENGTH OF THE PROORAl'I IS DETERl'llfED 
AND ~UGH f'tEl'IORV IS CHANGeQ 

' 005'i'O SETI 
00600 
00610 
00620 
00630 
00640 
006SO 
0Qb60 
00670 SET2 
0069(1 5Er:J 
00700 
00710 l 

LD 
LD 
CP 
JR 
LD 

LD 
OR 
SBC 

CP 
JR 
LP 
JR 
LO 
INC: 
f'USH 

ML, ~Hll1EHU 
A, 1005011> 
OOH 
1,SETl 
HL, IH ll'IEl'l31 

; l10DEL I END OF 11£1'1 ADDR 
; DE:Cl< HOD l OR l'IOD I II 

1 JUt'IP IF HODEL .l 
;l'IClDEL Ill END OF MFH ADDR 

ec, L."IST'- l:lEG l.N ; L.ENGTii OF PROOOA11 
A ;CLEA~ CARRY 
Hl , BC 

ODl-t ; CHECK 1100EL 1 OR HODEL I IJ 
t,Sln2 ;JUMP IF MODEL I 
CHIHEH3 l,HL ;SE't "!ODEl.. Jll H!Gtl l'fEt'I 
SET.3 
(HlttEHll,HL iSET HODEL J HI GH HEM 
HL ;POINT HL ~ NEW SIART AODR 0 PROS 
HL ;SAve NEW START ADDRESS 

0072(1 l DETERH!NE NUHBER OF BYTES 'BETWEEN TH PA£$£NT LOCAlJON 
00130 OF THE PROGRAf'I ~ fHE ADDRESS AT lolHil:!H IT WtLL B WHEN 
0074C• 
00750 
00760 
00770 

.IT l S RELOCATED 

LQ 
~OR 

CE,BEBTN ;PRESENT AOD~ IST evre OF PROG 
A 
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How to make your Apple run 
31/2 times faster. 

Just plug in the Accelerator Il® 
and watch your Apple® U or Il Plus take oft". 

lmag'me running VisiCalc, DB Maste , Applesoft, Apple Fortran or Pascal without long delays. 
With the Titan Accelerator TI, your Apple 11 or ll Plus runs these programs a true 3 1/2 times faster. The 
Accelerator II also runs your Franklin, Basis and other Apple II compatibles 31/2 times faster. This 
faster computer response time means less waiting for you and an increase in your productivity. 

This Titan exclusive has its own fast 6502 processor, 64K of high-speed memory, and built-in 
fast language card. It is transparent to your software and is hardware compatible with most standard 
peripherals. And you can tum if off from the keyboard to run your Apple at regular speed. 

Find out how to run faster and increase your productivity without breathing hard. For informa­
tion on the Accelerator II and other Titan microcomputer products, see your computer dealer or 
contact: Titan Technologies, Inc., P.O. Box 8050, 3990 Varsity Dr., Ann Arbor, MI 48107; Telephone 
(313) 973-8422. - -- - - - - -.. ·- .. . - - -· -- ... . -

' ·- J :· -J :: · 1· j ~ : . .. - I 
r- J·- J - ·-- --· 

I ·- -= ·-- ... -·-· - -~ - .;;;:-
• I • I -iU1ut~11,lu~ 1•uu1li 1to 

AttenUon dealers, Ask us about our special demonstrator unit offer. 
Sales and marketing by The MARKETING RESOURCE GROUP, Costa Mesa, CA. 

Appl• Isa "'l!l!j•mJ trademark of App!e Compuuu, Inc.. VlotCelc i. ~ r<g!S1•red trnd•morl< o[ VisiCorp, Inc. DB Mo.stor ls a ..gl• te:red t"'domark o[Stoneware. lnc. 
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Circle 9 on inquiry card, 

SPECTACULAR 
OFFERS 

wabasti 
(I YEAAW ·l\AHr'f' 

M11 51/4" ·~&•Di£ 1.49" MtOLL OEttBfV 

M13 51/4 11 ~i.()Ol 1.89* ~1;1r.Niltti 

M14 51/4 11 DOlitlLl:limf 2.79* ....U.OU<IA> 

M16 51/4
11 -.Lt><>t 4.19• QLl ll:G OlllUlltY 

F111 8" llNllLtM!l. 1.89* Sll'fOi\.I '1rk'loln 

F1312 8 II 1i1'1Gllll~ 2.39* """"".....,,... 
F144 8 " 16Call.LEMDE 2.99* ..,.,.... ...... " 

maxell. 

MD1 
FD1·128 8" 

": BASF 
l ~W.\Pl!A..onl' 

54968 5V." u ,dd 1.79• 
53428 6" $1,Sd 1.89. 

©TDK 
tlf:l lMi lr'f.U.U.-.in 

25 01 5\1.'1 U ,dd 2.49• 
2801 ! " H ,lid J, go• 

2.29"' 
3.60* 

BASF §1 
H IW.i: WM!!Alfn'" 

54974 51/. " H ,dd 2.19' 
54998 8" u ,1d 2.29 • 

!#:::i~11 1 ~ 1 ::i• 
UU'.' IM.f ~i\fii.VJh' 

5S·11 5V•" sud 1.73• 
8S·l18" ci ,id2 .14° 

* O\IANTfTY 100 , SMALLER QUANTITIES ADO 5'1' 

t- 10 C~SSETTES 
CH$ tl',,..r.os. 

~ - ind CUKl1iJ ~ 

15 .95 ::: 8.00 

51iN'n l'Wllll l:Qlll" 
111<0 °'11 O.ll•l W.10 sl>t 
P011¥ir S•t• (oa1ral 
HIFlltntlMt 

UBllllAY CASES 
r IC>Heilt/10 
b'l\"l!l~~·H 10 , 

1~ ~ <llrcu11 "''""' 59.96 

2.99 
2.49 

BOOK VALUES SOFTWARE 
~Ull SELECTION, 
mscOUNT PlllCES 

on l'lundreds of 
tlUe:i publlshed by 
ALFRED1 HAYDEN, 
OILfTHluM , SAMS , 
TAB. McGRAW HILL 
and many olher~. 

AT FAHT !ISTIC PRIO£S 

SAVE <!; ""' OR MO~E 
O" I "Dtrfi.lillnd:t al sen" 
wve pa.C:i.agH to1 il.O 
IY.&I•'"&, lnchHHno 
9U!llnfl!~ , Llln'1Vlli ji11 
Eng1neerlno1 Gamaa, 
G!'lphlcs , Ulillly, •Mi 
many mora, 

• Wrll!U 11wttk•1:t illrtm n.u,ld Ill'! 4fnt1u.1~ 
.1111Jtn n• 1111 mllli llr.ai. hf 11! ltl •11 ltlTllt • f1luullll!I N••n 
KU~~ • ) •ito Hi!!IW'11 r • .lwf .. .,., "'-"•' d:n.ff-t. • ~o• 
rtttiin .1 ID._ tuNIJ • Wt .n,t In& MW&tclltQt. Ji1ttJ Cl rftril .a 
( 'ohrit4 Didi • C ~ tf4 I tH- CiuJlkD. • 'WI ii1,.,..11. t.IU. 

It. • l1m1•W,,WtHi,.l liliitf l.DD, mUl:Qll:lf(,.tflUI. • -C• '"'y 
il'Pll111U lff ~~ ul'o In "1c.'11R•tnltdjttlDt.bap iW'tflMlitlfkt. • 
•nltU:i llittltlq: ~Ult. K4:l~lutt. 1nll1n11k•llN • lD Utt l 11I • 
S:11i~ tu.11n tmHh U Ii ... tlfllH 

Wo abo ol!Pr Vt •1l~r •Mll))llS lil •"lwl!Hll. 1¥1>'1 otom1111t1. 
" IU•Dfl ~co'"'" f\lt"'' camo1 ... lkljl(l' ,.,~ • • ~ I ll'•!)!! anit 
111.111 t(\11~ r~'l 'ftlh.1ff1 !J41d l't"1111Y OHM!r 1lC.C~11'J. l'Df Yrl'(ltld 
1llld dalil •UUC"51r)I ~ iY.$l1!"15 Ill~ ,.)f !iU'" hti.l r:..11 '°'' 

800 ·854· 1555 

619·268·3537 
).,1 ' . :1.~ l ~ l I I : 11 I' t ' fHI I I , ,., , , 1 

619·268-4488 
I:: • .- i. ,c ·~·• • J.1 .1" :•1 •' f., pt ... 1· !. 

' . • .. " ' 

ABC 
DATA PRO DUCTS 

1TT rtLE l 4!l'lin 1 
Cl6i,H CLJ'.t. 1 ~n.• o t. f MESt. l!LVO 
Sit.rf 0 1ECi O. CA tJ F ORr~ I .\ ~3'1 :t:l 

Listirtg 1 co11tir111ed: 

7055 E0!52 
7l157 EB 

7058 2 18372 
7058 19 
705C 221A72 

705F 2 15872 
7062 l'l 
7063 225"172 

7 066 2 1El72 
70 6'9 19 
70~A 224872 

7060 21Df72 
7070 19 
7071 220772 
7074 ::.-23072 

7077 21CB72 
707A 19 
7078 ;!:8412 

707E 2 1C672 
700 1 19 
7082 222272 

?OBS' 2 1c::212 
7 008 1'1 
7089 22AF72 

70EIC: 2J~D7Z 
70 8f 19 
709 0 22 1£40 

7093 2 10072 
7096 19 
70'17 22 1b 4 0 

09A DI 
709!! '2 1 072 
7o9E Eoeo 

?OM 2 11\670 
70AJ CJ05~4 

70Ab 4" 
7098 ( tO 

7011'1 2 12 072 
70BC 19 
7080 221E4 0 

70C0 21007 2 
70C:S 19 
70C4 22F870 

70C7 DJ 
70CB 210072 
70CB EllllO 

70CO 2 10C70 
7000 22 lt.40 

7003 2 J FA70 
700t. 22F670 
?009 C32040 

70DC 2AF670 
70DF "IE 
7CIEO 23 
70El 22F6 70 
70E4 110 C71 
7tJE7 7C 
70E8 92 
70E:9 2002 
70Ell 7 D 
70EC 93 
70£0 7'9 
70£E 1:1'.l 

0079 0 
0079 0 
ooaoo 
00810 
00820 
008 30 
00840 
00850 
0 0860 
00670 I 
00880 
00890 
00900 
0091 0 l 
00'12(1 
OO'J30 
00940 
00950 
00961.l 
00970 

0980 
00'?'10 

1000 
01050 
0 10 110 
0 10?0 
0 1080 
0 1(190 
OJ JOO 
OJI 10 
0 11 20 
0 11 3 0 
OJJ40 
0 11 50 
0 1170 I 
01 UlO 
01J 9(J 
01200 
0 12 10 
0 122 
0 1230 
012 4 0 
0 1250 
0 1260 
0 1270 
0 129 (1 I 
0 1 29 0 
( •130<1 
0 1 Hi 
0 13 20 
0 1330 l 
(113 "1 0 l 
(j J ;sr,,o 
(113 6 0 
0 1370 
0 1 BO ; 

SBC:. 
El< 

HL,DE 
OE.,HL 

;Na! BEG I NNl!tfG - P'RES EIEGlHNJNG 
;DIFFERENCE INTO R£G l9TER DE 

NEXT Tl1E \/AfUDUS ABSOLUTE ADORESSES l Pli THE PRCGRAl'I ARE 
ADJUSTED TC R~ECT THE NEW LOCAT lOli 

TtlE 

LO HL,FI ND 
ADD HL,OE 
1..0 Cf' l i+I I , HL 

LO Hl.,OlSTLK 
ADO HL , DE 
Lo CCONT+2) ,1-L 

LO HL,LTAFLG 
ADD HL,DE 
LD (CCJNS+-1 ) , H.. 

L O "1L , i0.Gl3 
ADD HL, DE 
LO CSl+- 1 ) ,..._L 

LD (S2~ll ,HL 

LO Hl. 1-SEND 
ADD HL ,DE 
l...D ( T! .. ll ,HI.. 

Lil ML , CR 
AD D liL,DE 
LO (T2+J),ML 

LO HL,SPACE 
ADD HL, DE 
LD ISPICWD -21 ,Hl 

NEW KEYBOARD k D I SPl..A~ VECTORS" ARE THEN C:"'-CULATED 
AND PUT 

1...0 
ADD 
LD 

Lil 
ADO 
LO 

IN THE NORl'IAL VECTOR LOCATIONS 

HL,T~T 
HL ,OE 
<CA TADA l ,HL 

HL, ECHC 
HL,DE 
(KDDADR J ,HL 

;Ol 5F'LAY ~TINE 

; KEYBOARD ROUTINE 

F' INALLV 'THE PFIDGRAfl JS TRANSFERED TD fH£ NE\ol LOCATION 

POP 
Lo 
l..llrR 

OE tNEW 9 EGI NN!Nu ADDRESS 
HL , BEG CN ; OLD BEGINNI NG ADDRESS 

;REG BC STIL,L HAS LENGTH Cf PROG 

NOW RETURN TC 005 CR JUMP TO BAS IC ~ RUN ~ PRDGRAl'I 

LO 
JP 

"1!-,DASI C 
~405J.f ; NEWDOS DOS CO MAND l"ICDE 

•13 '10 8ASCC DEFl'I ' BASIC 311 , l'<UW'OATE '" 
0 \ ~ OCJ DEF& OllH 

0 1420 ;TRSDOS CHAJN ING ROUT I NE 
01 430 ; 
0 14~0 ;THE NEW' KEVBOARD &. DISPLAV llECTCAS ARE CALCUl,ATED 
014:50 1 AND PUT I N THE NORMAL VECTOR LOC:ATICN!l 

l..D 
ADD 
LO 

LD 
ADO 
LD 

HL , TCRT 
Hl.,DE: 
lCRTADRl,HL 

HL,Ec:ttCJ 
HL , OE 
ITKBORI ,HL 

iOlSPLAV ROUTINE 

; KEYBDMD ROUT INE 

; SAYE Fafl F UTURE USE 

O Ub() 
0 1~ 70 
01 480 
01490 
01:500 
01510 
OJ SZO 
01530 
015"10 
0 1550 
OISbO 
0 1:570 
OIS80 
015'10 

F I NALLY tME f'f<D(;f!Al'I 19 TRANSFERED TD THE NEW LCCAfI ON 

0160() • 

POP 
l_O 

LD IR 

DE ;NEW 9£G ltlf'llNG l"DDRESS 
Hl.,8EGIN ;OLD SEGIN/'llNG ADDRESS 

;REG DC STILL HAS LENGTH OF Pl'(OQ 

01610 ;NOW RETURN 10 DOS &. CHAI N TO BASIC 
01620 
01630 
Olb40 
OJ6.50 
01660 
01670 
01680 
Olb90 ; 
0 1700 CHA I N 
01710 
01720 
01730 
0 174(1 
0 1750 
01 760 
01770 
0 171!0 
0 1790 
OJBOO CH l 
OllU O 

l..D 
LO 

LO 
LD 
JP 

LO 
LD 
ll'IC 
l.D 
l-0 
LD 
suo 
JR 
LD 
sue 
Lil 
Rfl 

HL,CHA!N 
!KBDADRI ,HL 

HL,CDl1D 
(CQl'IRE61,HL 
402DH 

HI., ICDl1AEG) 
C:, lHLI 
HI. 
I COl1RE6 J , Ht.. 
DE: ,ECOl"I0 .. 1 
A,H 
D 
NZ,CH I 
A,L 
E 
A,C 
NZ 

15£T KBD VECTOR FCR C:HA llf 

;C01111ANO STRI NG 
;5AllE H 
;JUl'lP TD TRS DOS 

;COt1i'tAND STAI NS AODR 
;COl'il"IAND CHARACTER 
;POINT TO NEXT CHARACTER 
;SAllE NEXT STRING ADDR 
•ENO OF C~D STRrNG 
;TEST FCA END OF CottM S TR 

; RETURN IF NC'T END 
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For amilies who are 
serious about 
Now. you can get brand-new computer games for families who 
want more than shoot-'em-up space wars With fiat stick-figure 
graphics. These are absorbing one-of-a-kind games that will treat 
you to the most advanced color animation ever for the Apple® 
Personal Computer. 
Children delight in the bubble-gum colors and cartoon-like anima· 
tion. Grownups and game connoisseurs are challenged by the ex­
pert skills and strategy required to survive to the final rounds. 
Look for this new software - created by Optimum Resource. Inc. 
and distributed by Weekly Reader Family Software - in finer 
computer stores. Or call toll-free 1-800-852-5000. Dept. AB-40. 
Apple IJ or Apple ll + . With 48K~nd one dtskdrl\'e, 3-3 OOS:and Appk lie Qr Apple Ill. K~rd. p:>ddlcs or jOysuck. 

Slld:ybear. Old 
lronsi~'- ChlV>!ty 

and far Ory ar~ 
registered trade· 

~···or Opttmwn Retiour-c.e. Inc.. 

~r+I~ I~~ n"lft~<a~ 
rqJl"ored tmk­
ma1ks ol Appfc 
Computc:-r. Enc. 

AIMU·G23 

Circle 517 on Inquiry card . 
NBW Flit City "' 
Operate a wrecker to flatten 
buildings as garbage cans are 
hurled at you from windows. 
9 different towns. Poster. 
srickers Included. Ages 8 
to 99. Only $39.95 

NEW Stlckybear"' 
Buketbounce 
Win points by catching faU· 
Ing bricks. donuts or stars be· 
fore ru11nlng out of baskets. 
16 rounds. Poster. desk·top 
mobile. stickers included. 
Ages 3 to 99. Only $39.95 

Old Ironsides ,.. 
Thrilling 2·player naval bat· 
tie. Use 1he wind. compasses. 
cannons to outwit your op· 
ponentl Detailed graphics 
recreate true saiUng expert· 
ences. Poster. Log Book In· 
eluded. Ages 8 to 99. 
Only$39.95 

Stlckybea.r"' Bop 
Animated shooting galleries 
of Sticky bears. ducks. 
planets. more. Pop· up game. 
poster. stickers included. 
Ages 3 to 99. Only $39.95 

NEW Chivalry '" 
Unlque boardgame and soft· 
iv.are combination. To rescue 
the king. plax 20 animated 
games of sk!U and chance -
jousting. 1ouroaments. ere. 
For I to 4 players. Sturdy 21" 
x 24" gameboard. playing 
pleces, poster. instructions. 
stra1cgy hinlS included. Ages 
8 to 99. Only $49.95 

Weekly Reader 
Family Software 

A division of Xerox Education Publications 
Middletown. CT 06457 



Clrcle 300 on lnqu f"J card, 

NllCRO~PRESS 
DISK DRIVES FOR 

.IBM. al>I*! · TRS-Bo~/HEATH~ 
AND OTHER PEASOHAUMICAOCOMPUTERS 

8~ lH IN UllE FlEXIBLE DISK SUBSYSTEM 
(SHOWN ABOVE) FUllY ASSEMBLE.D & TEST£0 WITH 
COMPlITE DOCUMENTATION 
1·8480" DUAL DRIVl:, OOIJBl.E·SIOEO, 2 4MB • Sl .49ri 
l·U81' SINGLE OR1VE , DO\IBLE·SID£D, l.2MO. 

INCL FI LLER PANEL - SECOND DRIVE 
CAN ee ADDEO LATER ' . • . 995 

'8" FLEXISLE= OUTROLLEllS ffiR IBM 
PC & Cl NO CONTROLLER NEEDED 
RJR ~/HEATH~ Z· IOO , . Call 

5\1•' FULL HEIGHT INTERNAL MOUNTING fLEXIB.LE DISK 
DRIVES FOR IBM PC & X1; :zt-IHEATH 
Atta ffiH~R Sf'MLL CDMPU1£RS; 
~:!)~A 
CDC B•D9 OOUBLE·S10EO , 48lfl. 3201360 e 24S 
landun 

TMiOD·2 DOUBLE·SlDEO. 48TPI , J'.!DKS no 
TM101-4 OOUBU·SIDED 96TPI , 64DK8 29S 

5W \h HEIGHT INTERNAL MOUNTING FLEXIBl£ DIS~ 
ORl\/ES (tNOLUOES STRAP rs TO MOUlfT IN FUU 
HEIGlfT fOOTPf!INTI 6 MS. STEP RATE 
l •ndan TM50·2 

DOUBLE-S IDED, ~BlPI . (2) ORIVl:S FOR 395 
QUMETRAIC 14Z 
OOUSLE·SIOED. mPt (2) DRIVES fOR 42S 
TEACFD 5S·8 
DOUBlf.S!DED. 41ITT'I (2) DRIVES FOR 575 
TEAC FD 51.i·f 
DOUBl£.SllJEO. 961l'1 , , , (2) ORIVfS FOR 750 
IEM' 4 0 RIVE ADAP'rO R CABlf _ _ _ . ()a~ 

JJJif PC DOS 50fTW/\RE UTILITIES FROM tALl THEE 
SYSTEMS 
J FORMAT ENABLES USfOF SW'. OIS . 96TPI 

& a· FIDIBtE DISK DRIVES PWS 
ffiH ER FEATURES FOR I BM PC DOS 
1 10 VERSION 1.78 50 

J FORMAT·2SAME AS J FORMAT ABOVE FOR 
IBM PC: DOS 2.,D .. • • , , 35 

WINDRIVE ENABL.ES USf OF WINCHESTER 
SUBSYSTEMS f-OR IBM PG DOS 2..0 35 

JETDRIVE ENABLES IM F'lEMElfTATION OF 
ELECTRONIC; DISK FOR IBM PC 
oos 2.0 . 35 

J UTILITIES INCUJDES J FORMAT-2, WINORl\1£ 
& JETOAl\IE , 9S 

~~~-R'°'~ OISKETTES 
m2-oo sw · SINGLHilDED. SINGLE/DOUBLE 

DENSl'IY. l'l~ITE PROTECT NOTQI & HUS 
R1NG , , (Box ot IO) Special 19,.95 

124.t·OO 5\t•" DOUBLE·SIOED, SINGLEIOOOBLE 
DENSITY, IYPN & HUB RING , (Bo~ cl 10) 
SpeC11I 29.95 
I!'" SI NG LE OR DOUBLE-SIDED, 
SINGtEIDOOBLE 0£NS11Y WPll & 
HUB RING, VARIOUS FORMATS . Call 

appla DISK DRIVES 
DATA DRIVE6W FLEJ<IBLE OISK O:lERN~L 

SUBSYSTSI av Tio.VA CORP: - - - 275 

IVllCRO >CPRESS 

(714) 632-8512 
305 S. ~tale College Blvd. EE) 

Suite135 (~ 
Anahefm. CA 92806 _ ..._,,, 
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Usti11g l co111;,111td: 

70 F 2AFB70 
70F2 22 1MO 
70F5 C'1 

70Fb 
70FB 

70 •.A 4 2 
?OFF OD 
7 100 OD 
710 1 OD 
7102 ~2 
71011 OD 
7 200 

7200 

7200 CDE303 
720 1 

7203 87 
7204 CB 

7Z05 4 F 
720(, 2 10F7.2 
7209 FE6 0 
7208 2 BJ9 

72;00 3 4 
720 35 
720 CB 

721 0 23 
7211 77 

7212 23 
7213 3 4 

721 4 23 
7215 2:3 
?21b (; F~ 

72 lB c::; 
72l9 CDB372 
??I C C l 
7210 FEOD 
721F 2 8 03 

7221 CDC672 
722'1 79 
72.25 t:;'l 

7226 AF 
7227 llE 
7:!28 77 
7:z2q 7'l 
722A co 
7229 3 4 
722C:. i:;9 

7::!2F ::! I OF72 
7232 7'f 
7233 FE07 
7235 2003 
7237 3601 
7239 cq 

723A '30 16 

723C FE06 
723E. 2003 
724 0 600 
724 2 C9 

0 1820 
01830 LO 
0 1840 LD 
0 .1850 RET 
01860 ; 
01870 COl'IREG DEFS 
O IBBO T BDR DEFS 
0 18'90 ; 
Ol'lOO COl1D 
0 191 0 
0 1920 
0 1930 
0 19 4 0 
0 1950 ECOtfO 
01960 
0 1965 I 
Qi 970 BEGIN 
0 198() 

OEFl'1 
[)E;FS 
OEFB 
D F8 
DE:FH 
DEFD 
ORG 

EIJU 

HL. TK.BDRI 
(KBOADRl,HL 

;SET NEW KEYBOARD VECTOR 

2 l COHriANO ADDRESS REG 
2 ; l<EVBOARO VECTOR REG 

• eASIC' 
oOH 
ODH ;RETURN FDR • 0 FILES 7 
OOH ;R TURN FOR l'1010RV SIZE ? 
'RUN"OA1E" ' ;RUN SPECIF IED PflOORAt'I 
OOH D OF COMMAND SEQUENCE 
72001-i 

;BEGINNING ADDR $S 0 PROGRAM 

0 1990 
02000 1 
(>20 10 
02020 
02030 
0204 0 
0205 0 
02060 
02070 

ROUTINE m ECHO l'.EVBDARD 

PROGRAt1 BOES TO kEVBOARD DRIVER THEN RETURtlS TO ECHO 

, 

ALL EVS E~CEPT ENTER SPOKEN 
IF SAl'IE LEl'Te:R IS IN11EDIAT£l..V SENT TO DtSPLAV, 

lT WILL NOT DE REPEATED 
S"11F1 ill lo(EY TOGGLES rAL.KE'R DN /OFf 

C.2J 0() 

021 10 
ECtiO 
KBD~T 

CAI. 
EDU 

• GALL 0 0 KEVSOARD ftCIUT lNE 
;KEYBOARD ROUT INE ADDRESS 

0:;?120 
02 150 
02160 
02J70 
02-JBO 
O~J_90 S t 
02200 
022 10 
02220 
02Z30 
02240 
02250 
CJ22b0 
0 2270 
02280 
02290 
02300 
02310 
02320 
02330 
023 40 
023SO 
02360 
02:1-70 
02300 Fil 
0 2390 
024 0 
02410 
02'120 ; 

OR 
RET 

LO 
LO 
CP 
JR 

INC 
DEC 
RET 

INC 
LD 

!NC 
INC 

INC 
INC 
sET 

PUSH 
CALL 
P OP 
CP" 
JR 

A 
I. 

; TEST C::HAR RETUl'INED FROH lo."EYBOARD 
; RETURN IF 0 IND CHAAAC:TERI 

C.I\ ;SAVE CHARACTER 
HL,TOGG ;ECHO ONJOFF RESISTER 
bOH ;TEST FOR SHIFT• 
Z, ONOFF ; TOGGLE TALKER ON /OFF IF SHI FT OJ 

HL 
CHU ,A 

HL 
(Hl.) 

HL 
HL 
7, Oil ! 

BC 

1TEST TOGDLE REB FOR 0 
1Wll CH t'IEANS A KER OFF 
; RETURN lF l AL.KER OFF 

;POINT HL O! LAST CHARACTER REG 
;SAVE C:l<AR 

0 POI NT H ~ ~YSCIARP REGISTER 
;Sf:T EY&CIARD REGISTER 

;POJNT HL Q SPACE FLAG REGISTER 
;POINT HL O! LETTER FLAG REGISTER 
; SET LETTER FLA6 REC.lSTEfl 

F IND ; Sf'EA LETTER OR C::Dt1HAND 
SC 
OOH ;SEE IF A REG RE TURNS WITH C/I'< 
Z, TKRET 1JIJl'1P IF J T DOES 

02430 T2 CAL.L CR 
A,C 

;OTHERWISE SEMO CIR 
02'1..110 T¥.RET LD ; RECOVER ORIG I NJ\L C:HARACTER 
02 4SQ RET 
024b0 
02 4 70 
02480 
02 '190 
02500 
0 2S i 0 
0:?520 
0?530 
02540 
02550 
02570 
02580 
02590 
021>00 
02610 
02&20 
021>30 
021. 40 
02650 
O;l6b0 
02670 
02680 

ROUT INE TO TURN TALKER OFF DR ON I 

DNOFF XOR 
CP 
LD 
LD 
RT 
INC 
RET 

A 
!HLI 
!.._>,A 
A, C 
NZ 
!HLI 

;O. . .EAR A REG 
;TEST TOGGLE RES FOR 0 fOFFl 
_;SET TOGGLE RHl TO (J 

;RECOVER ORIGIN.AL CHAR CbOtH 
;RETURN IF TOGGLE REG WAS NOT 0 
tOTHERWI SE SEJ TOGGLE REG ID 1 

ROO"tl TO READ TltiCT THAT l B SENT TD THE DISPLAY 

;CHARAC:TER IS SENT TO TALKER BEFOOE IT GOES TO DISPLAY 
COl'IMANDS NOT SPOKEN BUT CARRAIGE RETURN IC/RI SENT 
AUTDHATI C CIR IF 2 CONSEQUTlllE SPAC:ES 

TCRT 

WILL NOT REPEAT CHAR JUST ENTERED ON KEVBDARD 
CHAR 07 TURNS TALKER ON 
CHAR Ob TURNS TALKER OFF 
CHAR 05 SPEAKS BOTH LET1ERS & PIJNC:TUATl rn-1 
!:HAR 04 SPEAKS LET1"ER5 ONLV 

C, DI SP 1IF REAP FROM DTSP SKIP TALKER 

~~~~~ ~2 LD 
LU 
CP 
JR 
LD 
RET 

HL,TDBG 
l'\, C 

; TALKER ON/OFF REBISTEfl 
.-NEW CHARACTER 02710 

02720 
02730 
02740 
027:i0 
02760 
02770 
02780 
027'10 
02800 
026 10 
02820 

i 
CC!N l JR 

Cp 
JR 
LD 
RET 

07H 
NZ,CDNl 
lHU, 1 

; TEST fOR TALKER ON s wt TOH 
;JUHP IF NOT 
;SET TOGGLE REGI STER ON 
;RETURN 

CHAR 

fllC,CONT ;S..:IP IF NOT SW I TCH CHARACTER 

0 6H ; TEST FOR TALKER OFF SllllTCH CHAR 
NZ,CON2 ;JUl'IP I f NOT 
!HLl,O ; SET TOGGLE: REGISTER OFF 

Usti11g 1 cmttimred 011 page 46U 



"Thanks for the prompt reply. Sure 
was a lot faster than waiting for 
the ma.il l" 

A complete plug-in communications 
system for Appfe computers. From 
Hayes. the established telecomputing 
leader: the simple but sophisticated 
Micromodem Item plug-in board 
modem and its companion software , 
Smartcom !JM Everything you need to 
expand the world of your Apple 11. Ile, 
II Plus and Apple 111 . ln one. convenient ' 
communications package . 

With Micromodem Ile and Smartcom I. 
you can access data bases. bulletin 
boards. and the varied resources of infor­
mation services. Plan your travel itinerary 
via computer: including fl ight numbers. 
hotel and rental car reservations. Retrieve 
and analyze daily stock and options prices. 
Work at home and send repor ts to your 
office. You can even do your gift shopping 
by computer! 

Miaomodem lle. Think of it as your 
Apple's telephone. It allows your com· 
pute r to communicate with any Bell-103 
type modem over ordinary tele2hone 
lines, at 110 or 300 bits per second. 
Micromodem lie insta1ls easily in an 
expansion slot. and requires no outside 
power source. It connects directly to 
ei ther a single or multiline modular 
phone /'ack, to perform both Touch-Tone 
and pu se dial ing. 

Micromodem l le dials. answers and dis­
connects calls au tomatically. And . unlike 
some modems. it operates tn fuJl or half 
duplex. for compatibility with most time­
sharing, systems. 

A built-in speaker lets you monitor your 

Circle 208 on lnQuiry card. 

"Gary: The pedigrees for next 
week's auctton are as follows . .'.' 

"Attn. Prod .. Sales. Purch.: Recom­
mend 50% blue. 30% red screen for 
closest match'.' 

you easily make a call. end a call. or answer 
Micromodem n e a call. When you're on the receiving end, 

sma rt com 1 your Micro modem lie answers automat­
ically. even if you're not there! 

Convenient! And so is the Smart­
com I memory for phone numbers. 
Smartcom l stores three of your most 
frequently called telephone numbers 
and one prefix . Plus. it also remem­
bers the last number dialed. 

Smartcom I also provides a direc­
tory of the files stored on your disk. 
Ano lets you create. list. name. send. 

calls when dialing. That way. you'll receive. print or erase files right fro m 
know if a line is busy. With Smartcom I, its menu. 
Micromodem lie automatically redials Smartcom I is as versatile as you need it 
your last number. to be. It accepts DOS 3. 3. Pascal. CP/Mw 

Discover how Micromodem Ile can 3.0 or CP/M Plus TM operating systems. 
help maximize the capabilities of your And accommodates up to six i:lisk drives 
Apple. Wh ile Smartcom I software will and several printer interface cards. 
minimize your efforts. Like all our products. Smar tcom I and 

Smartcom I companion software. (I) "Micromodem Ile are backed 
For effortless communications . Hayes"' by excellent documentation 
Whe ther you're a newcomer and fu ll support. Including a 
to personal computing or a sea- two-year limited warranty 
soned professional. you ·11 appreciate on Micromodem Ile and a 90-day warranty 
the ease and speed with wtlich you can on Smartcom I! 
perform any communkations function. See your dealer today. Then plu$ into 
Thanks to Smartcom I! the exciting world of telecomputmg. 

Let Smartcom I guide you th rough a few Hayes Mkrocomputer Products. Inc., 
easy-to-answer q uestions to tailor the 5923 Peacht ree Industrial Blvd .. Norcross. 
pro~ram to your particular needs. Then Georgia 30092. 404/449-8791. 
you re ready to gor 

Make a se1ection from the Smartcom I ~~)PG;0;:~:~,~~pu••r p,0<1., ... 1""· 

menu to manage your communications Mkrom:a::m n~ il~d s~n.com 1 ~rt tradirm1r1u or ~il)'el 
· ' M~•<><omputrr P,odu<L<, Inc. Applo Compulrr a• "'l"" <ed 

files or printer. Program prompts gu ide you •Rdo!Dloko[ "r.':'' Coml"lt"· loc. Too<h'Tooc i .. rogls•0ttd u..i.m .. k 

along toe way. And menu selections let ~~':'.<l!'.~~'c~f~0~~~d. ~~r.,t,. ~~~d~.-:,;~it.";\~~J'!~1 
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Circle 406 on lnciu ry card. 

S-100 Boards from S. C. Digital 

~tW 80186 CPU BOARD 
lealu1es: Model: 80186 CPU 
• ln1el 80186 Baud • hetules 8085 co~u plu1 10 
iidd'llanal • bu 11 in D A chaimels. timm, Witerrupl 
conl1oa..- • lnterf'aoo lo umeric Dlito Prate•w. ·8087 • 8 
or 16 b1~ d11a 1ransler. 1i1h 4 or B Ml!Z cloc • P111~lsion I• 
run 2 dltierent CPU's on 1~~ but. we~ is our M'ZBO CPU 

ZBOB CPU BOARD 

features : Model Z80 CPU 
• 2, 4 01 ·B mhz cloc1c • 22 bil Addreu by Mumory 
Mapp1~~ n 1 SK bloclu;. • 2 Of 4Kb-jln EPBOM (ool 
'1lppl1edl w~h Ph•ntom ~tneralion . • J~1np on R1se1 . • 
Prov11ron to 1un two dlU!rml CPU's on Ille'""" b~. 10th 
mucl cl B 186 CPU. 

FLOPPY DISK CONTRDllER 

lea1u1es: Model FOC1 
• SlliiJI~ 111 Oouble denllil'j , u le. in ~rry tDmbinaMn of up 
10 lou1 8" or 5, 2 5" dn~es • DigU~J phue locked loop. 
• OMA dillil tronsle1 w~h cron 64K boundatiei. 248 
addrtu. OMA arbi1111on • MOB!lcr{boot EPROM accomo· 
d•lln; two drll•r<nl p1ocusofl_ • CPM Bior ~10;11m1 , 
• S•ri•I port to 19.2K hmtd _ 

256K DYNAMIC RAM 
fea tuies: Model 256KZ 
• 8/ 168 0~•~. 248 Add1ess, • Pa11ty bil p!I Byte • 
Transparent ••f,tJlt • llnlirnit~ OMA • 180nl!c , Atc•n 
tlm~ • Wll run 8086, sous , euooo to Sm i , ZBO, zaaoo 
lo 6mh1 wi1hou1 wn11 11111r, 

64K STATIC RAM 
feawre~ Model 64KS 
• 81168 Dal• 24BAddr.u • llinb~ "2K increm~n 5 • 
18011m Accm Tmlll jwlth E4kB) from addrrtn on, run• 
808D , 6HOOO lo I Omnz, 280, ZBOOO to 8mh1 wltJIGUJ wall 
~lalfi • n~nrry b.;c~ up upabll! 

iloa1d Sels: for l.tmilod Tome Only! 
• ZSDB CPU, OMA Ao?~ C..ntro ll~r . rJ'IM Pl1tt 256K8 

Rlllll Sl .350 

All boards confo1n1 ta IEEE6961S 100 •p•c;fiutrons, l~llV 
! etid. sc1ewd •11.s. mM~. Gold Cllnlat1L Gu111 1eed 
011~ Fi~ ! Y~ar 

Mo<ltl 
~II!& CP\I ~~9~ Ii 11!1 Cl'U 
lllitfU ms ..._"'~~""'' 
RIC I Sl9S Monlat £PROM 
15! l(l f149 W-i<B, '""" :an -11S Sll*B oaKll, , .. ,, 
r;t Sol15 ~ 16, Q.IQS 
»MM $255 311(&, Ci.IDS 
lSl'C '$15.9 J t•lil ~ JllilillW. ,....ibi 

IJ'IM "'' Sl~ """"""° \l"i~ rotl 
lllO """llll $55 n ~ lf'llOM. '""" - tio lS Pt 
All Boords comm •,..•mblrd ond IH1•d. 
Prlw subject lo chan~a wi1hou1 notion. 

Oe11~ert1 1$" w11l1ln 3 to 5 work1n~ dai•· MC. Visa 01 COO 
!)!1it1t lctep1!JI IAGd S6 t~t COO 01de1~\ lllino'5 r~$ide"u 
.dd 5'"'11r ntos Ill 

' t P M !$ a 1e~11101td lradema• nl Oi9;lal Res~1~1. lnl'-
0,E, M. & DEALER PRICE A~AllABLE 

S.C. DIGITAL, INC. 
1240 N. Highland Ave., Suite #4 

P. 0. Box 906, Autora, Illinois 60507 
Phone: (312) B97·7749 

460 Odob<:r 1983 © BYTE PubliC.lltions Inc. 

!.isling 1 c:o111i111ml: 

724 3 l'EOS 
721 5 2004 
72'1 7 32E372 
724A C'I 

7248 FE04 
7240 2009 
7::MF AF 
7250 l s 

72e'i2 C:!'l 
12!'l:S C:DS,872 
72.Sb CJ 
72S7 AF 
72.59 1:35804 
72:59 

725B 3 4 
725C 3 5 
7250 C:.8 

725E 23 
725F 46 
7260 3020 
7262 79 
n;,3 F"ECO 
7265 3058 

7267 71 
7269 23 
126'1 35 
726A 36()0 
7~6C 200::! 

726E BB 
726F CB 

7'2JO 23 
727 1 f'E20 
7273 3B5l 

727'5 200'1 

7277 BB 
7276 2Ll4E 

727A :S'I 
727P 35 
n1c ca 

7270 3 4 
727E. 1846 

7"'90 3&00 
728.Z 23 

7283 FE79 
7295 DO 

7296 FESP 
7299 :280C 

72BA fE41 
72SC 303A 

72BE FE3A 
72'10 3004 

72'12 FE'lO 
72'1'1 30'l2 

7'.:.'16 46 
72'17 CllBE 

72'19 :2:S 

CP 
A 

LD 
RET 

;l..E'TT11R r. PUNC'TUATlON SW! T'CM CHAR SM 
l'<Z, CON:S 
ILTRFLG> .A ;SET LETTER FLAG REGISTER 

C:P 04H ;l..ETT' AS V SW I TCH CHAR 
JR l" Z,O I SP ;G.O 0 OISPl..AY j NOT 
JIOA- A 1Cl..E.AR A REG I STER 
J R CONS ; SET 1.. "TIER Fl.AG REGJSTER ON 

028:!10 l 
02S40 CON2 
02850 
02Bb0 CONS 
0 2670 
02S80 I 
02!190 C:DN3 
02900 
02:910 
02'120 
02'140 
O:i!'l:iO 
02'160 • 
02970 CIJHT 
02'18 0 

AOUI I N - 10 CME:C~t FOR COt1Hl'll•ms SENT TD D!SPl.FIY 

02'1'10 
03000 
03010 OI S P 
o:so20 on' RET 
03030 i 
(13(140 i 
03050 OlSTU: 
03tlb0 
03070 
03080 I 
030'10 
03100 
03 11 0 
0:5 120 
03130 
031 4 0 
03 1:50 
03160 
03170 
o::ueo 
03190 
03200 
032 10 
03220 
03230 
0324 0 I 
03230 LNfl 
03260 
03270 
03290 
032'10 
(13300 J 

03310 
03320 
03330 
0334 0 
033:50 
o:s:s6o 

3370 
03380 
033'10 
03400 t 

A BO HUI.. T'I PLE SPACE COl'fHANDS 

PUSH 
C:ALL 
PDP 
XOR 
JP 
Egu 

.INC 
DEC 
RET 

INC 
LO 
L O 

0 
CP 
JR 

L.D 
INC 
D C 
1..0 
JR 

11\C 
CJ> 
JR 

J R 

CP 
JR 

INC 
DEC 
R£T 

INC 
JR 

BC: 
DJ STl..to: 
ec 
A 
4S8H 
!1- 2 

IHLl 
IHLl 
7: 

; SPEAI<. CHARACTER SENT TP OISPl..AV 

I CLE.AR CARAY 
,eo TO DISPLAY ORIV R 
;DISPLAY ORIVEA: ADDRESS 

; TEST TOGGt. REG FOR 0 

;RETURN JF TALKER OFF 

HL ;POlt<r ML ~ LAST CHARACTER REG 
B, CHI..> ;LAST CHARACTER 
CMl..l,20H ;STOA£ SPACE 11' I.AST CHAR RES 
A, C ; GET NEW C:HARACTER 
OC:OH • CHECk FOR SPAC'.E C01'1PRESS I Ot4 coor;: 
NC.SPACE ;SEND SPAC CF TRU 

HiL l,C 
HL 
H-11..> 
IHU,0 
NZ,LNF~: 

I.I 
z 

HI. 
::.?OH 
C , Cl! 

;LOAD R G Wll'H NEW Cl-IARACTER 
;POI NT HL ~ KEYBOARD FLAG REGISTER 
;TEST FOR l'E'fBOARO FLAG 
;RESET KEYBOARD FLAG REGISTER 
;JIJHP IF LAST INPUT NOT FROH KBD 

;CO"PARE LAST ~ l'olEW CHARACTERS 
·RETURN IF SAl1E 

;POINT HI. ~ SPACE FLA6 REG 
;SEE JF I T JS A SPAC£ 
; SEND OI R If IT IS A C:OHl1AND 

Nl,NSPC ;SPE~ CHAAACfEA IF NOi SPAt;E 

B • IF IT IS A SPACE SEE IF LAST 
N1.. SEMI> 1 CHAR WAS Al.SD t• SEND IF NOT 

IMLI 
lliLI 
z 

IHLI 
CR 

; TES't SPACE FLAG R Ii 

1RETURfll If SPACE f'L AG SET 

;SET SPACE 
;SEND C:/ R 

L.AG 

034 I 0 NSPC LD IHL I , 0 1 RESEl SPACE FLAG REG! STER 
03420 I NC H ; PO HH 11L ~ LETTEJI fLAG REGISTE'r< 
03440 I ROU1' 1N TO SPEAK CHARACTERS 
034~0 

034 60 
03470 
034 (I 

COMt1MlDS SPOKEN ti'" F"AOl1 KEYBOMD 
PUNCTUATlON SPOKEN ONLV I F LETT£R LAG NOT 0 
CHARACTERS ABD\IE 7BH AR£ IGNORED 

0 :;490 l 
03500 F IND 
03510 

r> 
A T 

79H 
NC: ;RETURN I J ~NOREI I CHAR >7BH 

035';!0 
( •3530 
03540 
03550 
03560 
03570 
03.sBO 
0 3590 
0;:160(! 
Cl361 CJ 
03620 
03630 ; 
036 40 
(13650 

3660 
03670 
0368 

SEE I F CWIR • 13~1 IUI" Al'<ROWI nus 1$ THe ~ ., CHARACTER 
R OGN\ZED BET EN SAH & bOH 

p 
J R 

5Bt-I 
Z, lo/ORD 

SE:E JF CHARACTER IS A LETTER IUPPER OR LOWER CASE 

CP 
J A 

' A' 
NC, B ND 

SEE J F CHARACTER I 5 A PIJNl:l U/H I ON i"A~ : ; \.• >? 2 

CP 
JR NC.WORD 

O:Sh'IO SEE J f' CHARACTER IS A Nl.lt\8£R 
03700 
037 10 
0372(1 
03730 ; 

CP 
JR 

•o• 
NC:, SEND ;ZFH( A<3AM 

0374 0 ; OTHERWI SE CHAR 11UST BE A COt111AND OR PUMCTUAT ION HAAK 
o:snso 
037b0 • 
03770 l ROUTINE TD FIND Tii£ PROPER WORD TO SPEAK 
03760 FOR C01'111AND5 ~CTUATION 

037'10 ; 
03500 WOIW 
0;$(! 10 
03820 • 
03830 TERM 

LD 

JNC 

B, (HLl 
7, IHLl 

HL 

; SA\IE LETTER FLAG FOi< USE UHER 
,CLEAR K'BD Fl-ACii 1N LE.TIER FLA6 RE6 

;POI NT Ht. 1'"0 BEG LNNIMG DI' ff.lilt. 
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THE ONE AND ONLY 

You've got a problem. Go to your 
favorite computer store. Ask to see their 
Combo Cards. Then ask about their RAM 
Cards. See the problem? Just too many to 
pick from. Now, ask to see the CRAMBOrn. 
No problem. There's only one. Ours. Except 
you don't know what a CRAMBO is. You've 
probably guessed it's a Combo Card piggy 
backed to a RAM Card. So it only takes up 
one slot in your IBM/PC. That's right. But 
here are the details. 

THE COMBO II CARD: 
For $189 you'll get a Clock Calendar, 

Async Communications, Parallel Printer and 
a Game Adapter. 

THE 512K RAM CARD: 
It too, is only $189 with 64K of RAM 

installed. And when you need more RAM, 
64K increments are available for $64 each. 
And, SDRIVE, the electronic disk emulator, 
is available at no cost with the RAM Card. 

You can buy either of our boards 
separately for use in the XT or PC expansion 
chassis. But only our boards can be piggy 
backed to give you the one and only 
CRAMBO. And for only $359. 

Go check out the CRAM BO at the same 
store carrying all those Combo Cards and 
RAM Cards. If they don't have the CRAMBO 
have them call us. 800/525-7674. Or write: 
Apparat. Inc. 4401 South Tumarac Parkway, 
Denver, Colorado 80237, 303/741-1778. 
IBM PC Is a registered tra<Jemark or lnletnallonal Business Machine Corp. 

~· &'-Apparat,lnc. 
Circle 38 on Inquiry card . 



Clrcle 510 on lnqulry card. 

Applications oftware D evelopers 

Write 
more powerful 
applications 
with Idris, 
WhitesmithsJ 
more powerful 
operating 
system. 

To produce rhe high ciuaHcy 
appl.ications today's business 
envir nmems require, you need 
n powerful, ophisdcMed oper­
ating system. Idris, rhe fasresr, 
mosc complece UNlX-like sys­
tem for micros, meets your 
needs. Idris offers: 
• muld-user, muJci-taslofng 

cnpabilities 
• oecworking, eveo becweeo 

dJssimila.r compocers 
• applimtion pormbilfry from 

Idris co UNlX aocil UN1X co 
Jdrls 

• ROM-ability 

SE I) I'OR OUR FREE 800K.L£T 
"THE PROl'lT·B ILDl!RS' CHECKl!.l T" 

of Whicesmicbs' 
full lioe of 
produces. 
See for your elf 
how you can produce m<· re 
powerful appLicarioas, cut your 
costs, widen your markers, an<l 
build your bottom line. 
l t.fr..,if".r•~Jc1~uJ \Vhtl¢S1m1hs,!.1J.1 NIX1'.J 
rni.;ll:rrw~ uf 8.dl l~burr t.1, •IC'ki 

Whitesmiths, Ltd. 
97 Lowell Road 
Concord, Mas - 01742 
(6 17) 69-849') 

NAMll ____________ _ 

TITI.E-----------

COMPANY - --------

/\DORE S ---- ---- ---

OTY------------
STA T"E ______ ztp ____ _ 

TELEPHONfi ________ _ 

LisJi11g 1 corrli1111ed: 
72'1A CB7E 
72'1C 2JI 
7290 28Fll 

729F 7 £ 
72AO E67F 
72A2 c e 

72A3 sq 
72A4 :ZOF.J 
72A6 76 
72A7 B7 
72AB 2004 
72AA CB7E 
72AC 2814 

72AE CDl:272 
7281 23 
7:i:B2 7E 
7"83 COC872 
7286 C97E 
7280 2 8F7 

72BA 7E 
7288 FEAO 
72BD 2007 
72eF 23 
nco 10£• 

12C2 =o 
72C4 1002 

72Cb 3EOO 

nca F:S 

72C9 DBEA 
72CS CB77 
72CD :WFA 

72CF AF 
7Z00 3 0 
721!1 20FO 

72D:S 08£8 
72D5 C67F 
7207 20FA 

72D'I f l 
72DA E67F 
720C 03 B 
72DE C9 

720 0 1 
72EO 00 
72E I 00 
72E2 00 
72£3 01 

72£4 eo 

72E:> Jl.B 
72£6 53' 
72£11 AO 

72£11 3 A 
72EC 43 
7 2FO CE 

72F I JIC 
72F2 4C 
72F5 OJI 

72F6 90 
7 2F7 45 
72FO 03 

72FE "JIE 
72FF n -
7304 DZ 

730 :SF 
7306 SI 
7300 CE 

7:SOE C 
730F 41 
7310 04 

7~ 11 :Z l 
73 12 415 
73 1C CE 

03840 
0~50 
0 Bb-0 
03870 
o::seso 
03990 
03900 
03910 
0'.3920 
03930 
03940 

3'150 
03960 
03970 
0 3960 

SYT 
INC 
JR 

LD 
AND 
RET 

CP­
JR 
LD 
OR· 
JR 
en 
JR 

0 4000 I SPEAI< WORD 
0 4010 
0 4020 
0 4030 SPKWD 
040'10 
0 4050 Tl 
0 4060 
0 4070 
0 4090 
0 4090 
0 4100 
04110 
0 4120 

CALL 
INC 
LO 
CAl..-L 
91T 
JR 

LD 
CP 
JR 
JNC 
JR 

7, <HU 
HL 
l,'1'-J 

A,ULl 
7FH 
z 

;FIND TERHINATING c:HAR 

; GET CHARACTER FRDl'I TABL.E 
;REl'IOVE FLAG BIT 
;RETURN IF EHll OF TABLE 

C ~~ARE TO NEN Ct-4ARACTEJI 
NZ, TE:Rl1 ;COf\ITlp.jUE SEMCH .IF NOT S~ 
A, B ,-rest L.£Tte:R FLAG TO SEE IF ALL. 
A ; PuNC't TO BE SPOKEN 
NZ, • •·6 ; SEND REGARDLESS IF SET 
7, CHI..) ;CHECK CHAR FLAG IN TABLE 
?,SPACE ;SEND SPACE 1F CHAR NOT ALLOWED 

WHEN CHARACTER ~OUNO 

SPACE 
HL 
A, (H..I 

1SENO SPACE TO SEPARATE WORD 

SEND ; 5£1110 WORO 
7,IHLI 1CHECK FOR T£RMlr-li:\TCIR 
Z,SPl(WO •CON1"1NUE lF NOT TERIHHATOR 

A, (HI. I 
OAOH 
NZ,CR 
HI.. 
SPKW!l 

; JF T£Rl11NATOR ~ AOH CONTINUE 
;OTl-ERWISE SEND C/R 

0 41 30 
04140 i 

o4ts r 
04160 
04170 • 

IIDUTlp.jE TO SE"ND CHARACTER TO VOTAAX TYPE - TAL.K 

04180 SPACE LD 
04190 JR 
04200 • 
04210 CR LO 
04220 
04230 ~D PUSH 
04240 i 
042!50 SEND! IN 
04260 BIT 
04270 JR 
0 4280 
0 4290 XOR 
0 4300 0€1.AY DEC 
043 10 JR 
04320 ' 
04330 SEND2 I H 
0 43 4 0 BIT 
04350 .JR 
0 43 60 I 
04370 POP 
0 4300 AND 
Q43 qo OUT 
0 44 (10 RE:T 

A,20M 
SEND 

A,ODH 

AF 

;SENO SPACE ro VOTRAX 

;SEND CIR TO VOTRAX 

;SAVE CHARACTER 

A, IOEAtll ;CHECK RS-232 STATUS 
~·.A 

Z, SEND I ; l..OClf' IF RS- 232 NOT READY 

A I DELAY FOR ONE 'FRAI€ GIVE VOTRAlt 
A ;TI"E TO RESET CU::AR TO SEND LIN£ 
NZ,DELAY 

A, IOESH> 1SCE JF WTRAX READY TO RECEIVE 
7,A 1CLEAR TD SEND <CTSI TRUE 
NZ,SEND2 1LCJOP IF NOT READV 

AF ;RESTORE CHARACTER 
?FH 1REfiOVE FLAB BIT 
tOEtlH) ,A ; SEND CHARACTER TO RS-232 

0 4420 
0~ 4 30 ; 
04440 TOGG 
0 44:50 

FLAG REGIST£RS 

0 441>0 
0 4470 
0 4490 LrAFLG 
0 4490 ! 

DEFB 
OEF8 
DEFD 
0 FD 
OE_FB 

I 
0 
0 
0 

;Tlll.K·ER ON/OFF FLAG RECllSTER 
'LAST CHARACTER REGISTER 
1KEVDOARD REGISTER 
;SPACE FL.AG REGISTER 
;LETTER'3 l< NUMBERS ONLY FLAG REG 

04500 
04'SIO 
04!520 
0 4 :so ; 
04'!540 
04:>50 
04560 
04::170 l 
0 ·4500 
045~0 

04600 
0 4610 • 
04b20 
04630 
04640 
04650 
04660 
0 4b70 
04t.eo 
04b90 
04700 
04710 
0 4720 
OH30 
0 4740 
047!50 
047b0 
04770 
04780 
04790 
0 4600 
04Bl0 
0 4920 
04030 
0494 0 

LOOK-UP TABLE FOR PUNCTUATION l< C0"'1ANDS 

OEFB BOH 1TAB E 111.lST START WI BOH 

DEFB ' 1 ' 
DEF"t1 ' SC11 l ' 
DEFB OAOH 

DEFU ' : ' 
OEFM 'COLO' 
OEFB • Iii" + OOH 

DEFB 
OEFl'I 
DEFD 

DEFB 
OEFl1 
0 Fe 

DEFB 
DEFl'I 
DEFB 

DEFB 
DEF11 
DEFB 

DEFD 
DEFM 
OIWe 

'<' 
'LES' 
'5'•80"1 

"' • • SOH 
'EEQUAL ' 
· s • .. eoH 

. >" 
' GRATE"' 
' R• +eOH 

' ? ' 
' LJUESTIO ' 
.. N"" -+BOH 

._, , •!:IOH 
' A" 
' T' +BOH 

' EXCL.At1AT!O' 
' N' +OOH 

;ALWAYS SPDl<EN 

; ALWA VS SPOKEN 

Listi11R 1 co11lin11cd 011 page 4_64 



THE CONCEPT DISPLAY TERMI AL 
VT100 compatibility is one thing, but eight pages of memory, 
programmable function keys, windowing, multiple computer capabilities, 
ANSI standard conformance ... and VT100 compatibility is something else. 
Only from Human Designed Systems. 

A good news/great news story from Human 
Designed Systems. 

designed to improve the effect iveness of s low­
speed app lications; by enabling users to crea te 
true windows within d isplay memory; by 

First the good news. The concept AVT d isp lay providing programmable funct ion keys which 
terminal gives you everything you need in an transm it data and/ or execu te termina l 
80/ 132-co lumn ANSl/VT100-compatib le disp lay comma nds; by providing up to th ree additional 
term inal. And at a very compet iti ve price. commun ications ports for connectio n to other 
Now the great news. The concept ,, pe ri pherals and computers; by 
AVT disp lay termina l provides an s 12B

5
* provid ing flexib le user network ing 

exciting , new set of capa bi lities that · funct ionality for use in a wide range of 
lets you do much more. Without d ifferen t applications, including 
changing the price. multiple com puter connect ions; and 

by doing much more. 
It starts w ith ANSI standard conform- ~ 
ance, DEC software compati bility , and VT100 compatibili ty and ANSI 
80/ 132-column capability, and extends that even standard conformance. Add it to the concept 
further by offering eig ht pages of display display term inal's 132-column performance. in 
memory to relieve the interactive user o f the ASCII or APL/ASC II models , wi th multiple 
need to generate unnecessary hardcopy computer capabi l ities. windowing , 
pr intouts and to provide the appl ication programmable fun ction keys, multi ple pages of 
developer wi th a powerful too l for app lications memory, and much more, and you can see why 
requ i ring mult iple formats and storage of large Human Des igned Systems has given terminals a 
volumes of text; by enabling users to new meaning .. . and that means true economy. 
permanently conf igure a terminal for their needs human designed systems, inc. 
or applications; by providing functionality 3440 Market Street, Philadelphia, PA 191 04 

I! 215-382-5000 

Human Designed Systems. We're redefining terminal performance. 
Allnnta - (404) 391-9763; Booten - (617) 329-3510; Chlca9c - (3121825-2960; Dallo1 - (214) 437-1888; Delaware - lnlocon: (302) 239-2942; Denver - 13031469-1953; 
Hawaii - Croy AHcclates: 1808) 261 -3751 ; Lo• An1iele• - (213)410-9454; Northern New Jersey - lnlocon: (201/ 624-1372: New York Clly Area - lnlcccn: (212 689-8833; 
Now Yo•k Stale - Nocc Etectronlcs: Rcchesler: (718) 223-4490; Syracuoe: (315) 699-2851 ; San Franclocc - 415) 692-4184: Wsshlnglcn . DC - lnternatlonnl Systems 
Marketing: (301) 279·5775; Argenti no - Itron SA: (01) 744-9369; Au•lralla- Computer Clarlly PTY Ltd.: (02)2413885; I . 0 . Perlphe1le• Ply. LI ml led : (021427 3555; Botglum ­
BELCOMP: 091/ 25 22 88; C•nada - CAIL Syolems: 'roronlo: (416) 362-1063; Denmark - AOCOM Oata Apo: 1·194466: Fin land - Modulsyslem OY: 0-6926511 ; France­
Wellcn : (1) 226.06.90; Singapore - DTS Stngspcre: (65) 33-88·566; Switzerland - Miiek ag: 02/461 22 52; Untied Kingdom - Shandell System• Ltd .: 02407-2027; W<>•I 
Germany - COMKO Ccmputersyslemge• , mbH: 0221·48 30 51. INTERNATIONAL DISTRIBUTORSHIP INQUIRIES INVITED. 

Circ le 213 on inquiry card. 
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Usling l conti1111ed : 

7311'.3 00 

7304 

05650 
05Bb0 ; 
05070 LAST 

NOP ; fABL£ 'l'IUST END W/ CJO 

ECl\J ' :ENO OF ROUTINE 
05800 ; 

1010 osavo 
00()()0 TOTAL ER~S 

BAS IC 70Ab 01390 
9EGlN 7200 01970 

1~1 70ED 01000 
CHAl N 70DC 01700 
COMO 70FA 01900 
COl'IREG 70F6 01870 
CONJ 72lA 02770 
CDN2 7243 02940 
CO!'l3 724 B 02890 
C~NS 7247 02Bb0 
CONf 7~ 02•no 
CR 72Cb 04210 
CRTADR 401E 00240 
CRTRET 72SV 03020 
D 1..l'W 7200 04300 
DISP 7258 03010 
D!STLK 7250 03050 
ECHO 7200 02100 
ECOHD 7100 0 19~ 
FU 721'1 02300 
FI NO 7203 03'500 
HJl'IEHI 4049 00210 
HIM H3 4411 00220 
l!:BDA!JR 40lb 00230 
ICBDR 7201 02110 

AS't 7384 05870 
LNFK 7'Z70 03250 
LlRFLG 72£3 0 4480 
NSPC 7280 0341 0 
ONOFF 7226 02490 
SJ 720b 02190 
92 722F 02700 
SEND 72C8 04230 

SEND! 72C9 04250 
SEND2 7203 04330 
SETl 7030 00590 
5ET2 70'1C 00670 
s n 7a4F 00b90 
SPACE 72C2 0 4180 
9~\olD 72Bl 0 4030 
Si ART 7010 00290 
l 1 7283 04050 
12 7221 024 30 
TCRT 7220 026£10 
TERM 7299 ~30 
n :111m 70FB OlBEIQ 
Tf<RE't 7224 02440 
TCIGlli 72DF 0 4H O 
wtmo 7~1. 0~00 

SHIRt 

S Vt100L TABLE 

01360 
00590 00760 01310 01500 
0 1770 
0 1630 
01660 
01670 01700 0 1730 
02730 
02800 
02050 
00940 02•no 
00900 02770 
0 .10'10 02430 03270 033'10 041 10 
002'10 0 1220 01 4'10 
00300 
04 310 
02680 02900 
00680 0'29B 
0 1.240 OISJO 
0 1740 
OOBbO 
00840 02380 
00530 00670 
00:>70 006!J<l 
00320 0 1260 0 1640 0 1940 
00330 
005'10 
03:100 
OO'i20 02Bb0 
032'10 
02210 
00980 
00990 
00460 00480 010.::10 03320 03620 03720 04Mi0 
o4J'i'O 
0 4270 
04350 
00560 
00640 
OObbO 
O!l::IO 03140 03VB 04020 
01150 04070 0~1 30 
05890 
0.1070 
01110 
01200 0 14?0 
03'130 
01530 1830 
02410 
009b0 02190 02700 
0357 03670 

Text co11 t1'n11ed from pQge 454: 
the Talker program can execute. 
Knowing how and when to do this 
is difficult for a blind operator 
because there are no audio prompts. 
A patch to eliminate this problem 
was written by john Ratzlaff and ap­
peared in the September 1982 i sue 
of 80 Micro (page 34). It is: patch"'O:O 
(Add=4EA9, Find=CA, 01g=C3). 

Don't use the DO command and a 
chain file with TRSDOS because, 
when the command file i complete, 
the keyboard vectors are rewritten, 
bypassing Talker. Use the chain 
shown in listing 1 or use NEWDOS. 

ln a cassette system, the memory 
size must be set using the SYSTEM 
command before the program can be 
loaded and further programs run 
manually. 

Regardless of which system you 
use, the Talker program consists of 
two major parts: the intercept rou­
tines and a relocation/initialization 
routine. When loaded and run, the 
initializing routine retrieves the key­
board and video-driver vectors, sets 
the RS-232C parameters, turns off the 
retransmission mode of the Type.!N­
Talk, relocates the intercept routine 
to the end of memory, determines if 
the host computer is a Model I or m 
and sets the rugh-memory pointer ac­
cordingly, inserts new addresses in­
to the keyboard- and video-vector 
locations1 and exits to DOS. The ini­
tialization routine is then discarded, 

a message to our subscribers 
from cime to time we make the BYTE subscriber list available to other companies who wf sh to send our sub­
scribers material abouc their products. We take great care to screen lhese companies. choosing only those 
who are reputable. and whose products. services. or information we feel would be of interest to you. Direct 
mail is an efficient medium for presenting the la test personal computer goods and services to our subscribers. 

Many BYTE subscribers appreciate this conrrolled use of our mailing list. and look forward to ffnding inforrna­
non of incerest to them in the mail. Used are our subscribers' names and addresses only jno other informa­
tion we may have s ever given) . 

While we believe the distribution of rhis information is of benefit to our subscribers. we f~rmly respect the 
wishes of any subscriber who does not want to receive such promotional Uterature. Should you wish to 
restrict rhe use of your name, simply send your request to the following address. 
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BYTE Publications Inc 
Attn: Circulation Department 

70 Main St 
Peterborough NH 

03458 
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Plug 3,000 new apRlications 
into your Apple: 

THE CP/M Card ""' plugs CP/M Plus'" into your Apple. 300% fas ter than your Apple system! The CP/M Card is the 
The CP/M Card gives you the option of running your Apple II on ly Apple II performance package tha t offers the speed and 

with the speed and capability of a professional Z-80 system efficiency of CP/M Plus. 
with CP/M •-compatible software. You plug in the CP/M A plug about quality. 

Card. Then choose CP/M or your standard Apple software The CP/M Card was designed and built by Digital Research, 
a t your option. the creators of CP/M, and Advanced Logic Systems, the most 

Plug into a big, new world of software. respected manufacturer of Apple performance products. So 
The CP/ M Card gives you instant access to the world's largest you know the CP/M Card is the most perfectly integra led 

selection of microcomputer software-more than 3,000 Apple performance package you can buy. 
CP/M-compatible applications, languages, and Why just keep plugging along? The CP/M Card 

programming utilit ies. So, you, too can use pro- § § pro. vides ever.ything you need-including 64K of 
fessional business programs such as WordStar. • on-board memory, CP/M Plus, CBASIC: 

SuperCa lc)" Condor,™ and other high-performance GSX™-80 and ful l documentation-for just $399. 
software from Day One. Yet, you stil l have access Now available through the CP/M library. 

to your present library of Apple software. t=i See your local microcomputer dealer today. Or 
Plug into incredible performance. con tact Advanced logic Systems, 1195 East 

Together, the ultra-fast CP/M ard and Ad d L · S f Arques Ave., Sunnyvale, CA 94086 (800) 
CP/M Plus run applications up to Vance OQIC VS ems 538 -8177. (In California (408) 730-0306.) 

The CP/M Card for your Apple II. 
CJ' / M, C P/ M Plus. the C£>/ M C;ird .ind CBASI .u't• ~ ithl: r t r.--.dcmMk..' nr r<"ll•'(, ten:.-c:I tradt..·miJrks of Oigit.- 1 Rcsc;:irch Inc . Z -80 l5 .l r~L~ 1 Ned tr-,1<lemJ1rk of Zil g. rliC 
\.\i1ordS1;ir is~ n .. -gi.stcrcd 1..-adi..·m.:1rk ot MicroPro lnu:rn.u lon.ll Cfirr.)or.1 11on. SuperC.'lk 1li a trn d cm,;irk of Sorcim Corpora ti on . Co n.d or i.s a 1r.a<l«!mark ot Condo r Com putt•r 
Corpora tion. GSX-80 1s a t radt"ma rk of Gr..1ph u:s So(~, ... ·;1rc Sy tt' 1ll. Apple i s .1 re8i:Hctc.-d t r.ld{"n1ark of A pph.· Compulcr, [nc. C 1982 O;gita l Rcs.e.uch Inc. 

Circle 18 on inquiry card. 



and the memory space that it oc­
cupies can be reused. 

The Keyboard Intercept 
If the keyboard driver is called, the 

character returned from the normal 
keyboard rou tine ls intercep ted 
before it is sent back to the host pro­
gram . If the character is a letter or 
number, it is transmitted to the Type­
'N-Talk foUowed by a carriage return 
so that it is spoken immediately and 
no distinction is made betw een up­
percase and lowercase letters (if avaj]­
able). If it is a punctuation mark or 
control character, it must be trans­
lated into a word or the Votrax unit 
will ignore it. This word is then sent 
and immediately spoken. Flags are 
et so that if the same character is im­

mediately sent to the video-display 
driver, it is not repeated . The Talker 
program can be toggled off and n 
by pressing the Shift and @ key 
simultaneously. This key combina­
tion represents the only command 
that can be sent to the Talker program 
directly from the keyboard. 

The Video Intetcept 
U the video-display driver is called, 

the character is intercepted before it 
is sent to the display, and unless it is 
one of the special program control 
characters (numbers 04 through 07), 
it wi11 be spoken and then sent on to 
the display. U the video driver is be­
ing used to read a character already 
on the display, the intercept program 
p asses the request to the driver. 

The video-intercept routine sends 
any number or letter (uppercase or 
lowercase) directly to the Type~N­
Talk. Contro1 codes for the display 
(such as BACK SPACE and 'TAB) are 
not transmitted, but a carriage return 
is sent in their place, causing tJ1e 
previously transmitted text to be 
spoken . The carriage return and the 
space characters are transmitted 
directly. 1f two or more consecutive 
pace characters are encountered, the 

first space is sent, a carriage return 
i sent in place of the second space 
character, and subsequent consecu­
tive spaces are ignored. 

Punctuation marks are translated 

into words and sent to the Typ~N­
Talk preceded by a space and fo l­
lowed by a carriage return, provided 
th at the intercept routine has not 
been instructed to ignore them. The 
marks thal are ignored and their pr -
nunciation can be easily changed by 
modifying the lookup table in the 
program. For example, you may want 
to substitute PERIOD for POINT or 
DASH for MlNUS. 

All graphics codes are ignored . 
Space-compression codes result in a 
single space being sent to the Votrax 
unit . The special character codes f 
the Model l1l (numbers 192 through 
255) are considered space-compres­
sion codes. 

Four special codes can be used to 
control the intercept program. The 
BASIC statement PRINT CHR$(4) 
will cause punctuation marks to be 
ignoredi PRINT CHR.$(5) cau e 
them to be spoken. This command 
has no effect on punctuation charac­
ters originating from the keyboard . 
PRJNT CHR$(6) causes the program 
to stop talking, and PRINT CHR${7) 

E'1Jl=back issues for sale _______ _ 
1976 1977 1978 1979 1980 1981 1982 1983 

Jan. S2 .75 S3 ,25 53 25 S3 .70 

Feb 52 .75 S2.75 S3 .25 53.25 53 70 S3.70 

March 52 .75 S2.75 53 .25 53 .25 53.70 53 .70 

Apnl S2 .75 S2.75 S3 .25 53 .25 53.70 53 .70 

May 52 .00 S2.75 S2.75 S3 ,25 S3 ,25 SJ.70 53 .70 

June S2 .00 S2 75 S2 75 S3 .25 S3 25 S3 .70 S3 .70 

Circle and send requests with payment to: 
BYTE Back Issues 
P.O. Box 328 
Hancock, NH 03449 

Please allow 4 weeks for domestic delivery 
and 8 weeks for foreign delivery. 
name ________________ ~ 

address ----------------
city _________________ _ 

state zip 

.:168 Q<:lober 1983 ~ GYTE rubl!c1Uon1 Inc. 

1976 1977 1978 1979 1980 f981 1982 1983 

July 52 00 52 ,00 52 .75 S2.75 SJ .25 53.25 53.70 54 .25 

Aug 52.00 52.75 S2.75 53 .25 53.70 5'l 25 

Sept. 52 75 52 .75 s:ns S3 .25 SJ 70 S4 25 

Oct 52.75 52 75 S3 .25 S3 .25 

Nov. 53.25 S3.2S 53 70 

Dec. S2 75 S2 .75 S3 .25 53.25 53 25 53 ,70 

The above prices include postage in the US. 
Please add s .50 per copy for Canada and 
Mexico; and 52.00 per copy to foreign coun­
tries. 
D Check enclosed 

Payments from foreign countries must be 
made in US funds payable at a US bank. 

0 VISA 0 Master Card 
Card # Exp. __ _ 

Signature ---------------



The TTX-1014 Desktop Daisywheel. 

Professional Printing. 
Personal Price. 
Just $649 buys 
a letter-quality, 
daisywheel printer. 

, 

Circle 465 011 inquiry card . 

You don't need a big-business budget to daisywheels are available in computer 
make your microcomputer's hard copy stores and major retail outlets 
look like a million dollars. The TIX-1014 everywhere. And you can quickly select 
Desktop Daisywheel delivers true letter· pitch (10, 12, or 15 characters/inch) and 
quality , professional printing for just $649. linespacing (3, 4, or 6 lines/inch) by pro· 

5649. Complete. The TIX-1014 gram control or built-in switches. All that 
comes complete with fea tures that most plus logic-seeking, bidi rectional printing 
printers offer only as expensive, ex~ra-cost at up to 14 cps. And all fo r $649. 
options. Like a pinfeed·forms guide. Plus Built Business Tough. In business, 
buil t-in RS232C serial and Centronics- dependability counts. And the TTX-1014 
type paraUel interfaces- both standard. is built to stand up lo the rigors of 

Performance. Not Problems. The business applications. At a typical 25% 
compact TTX-1014 is buil t to handle al l duty cycle, business users can look to 
your letter-quality prinHng needs. Pin· a full 3000 hours of printing before 
feed fo rms1 No problem. The TTX-1014 servicing is req uired. And in home use 
lets you use forms from 2 1/2 to 14 112 and other light applications, the 
inches wide. Want a di.fferenl typeface? TTX-1014 can deliver many years of 
No problem here, either. The 100· trouble-free operation. 

character ASCII printwheel can be Professional printing. Personal pr.ice. 
changed in seconds... The TIX 1014-Desktop Daisywheel. 

--..._ - and extra Professional performance for just $649, 
~.i--_ Try one at your dealer's today. 

17~~ 
11111~11111111~~-; 

$649 is milln-ufocturc.,.s suegedcd re4i1il pri~ . 

l/111111 
I 

TTX 'w 
Telete)( CommunicaUon Corporation 
3420 E.ist Third Averiue 
Foster City, California 94404 
4151341-1300 TX:349420 
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ARBA Retall Systems Presents 

THE 
MISSING 

LINK 
THE HARDWARE 
• RS 232 fu lly featured cash register 

- nor jllst a cash d'awer 
THE SOFTWARE 
• 99 depcs -65,000 lrem ~nventory 
• Detailed Inventory analysis 

and reports 
• Prints price lags 
• 12 d1g1t alpha numeric 

part number 
• Sales by employee 
• Rum underCP/Mor MP /M 
THE SYSTEM ••• 
now avail<1ble from 

ARBA Retall Systems 
890 E. Roosevelt Road 
Lombard, llllnols 60148 
(3121 620-8566 

Circle 44 011 Inquiry card. 

RTL 
Relocatable 
Threaded 
Language 

$150 

fl.TL ts ~ "cw language wh d1 rtlniins the 
>p<ed •n<I excensibi1icy o( forth oot >clcl$ m;uiy 
11<1ditlon:1I Jd\l•n<>g•• ,. • r"-iult of Its 1Tio•c 
nrucwred dictionary . Name.$. ~ode, •nd v•rl· 
abl"5 ore •II no"'d In sepon<e ill"e.11 for easy 
generation or Jicodflflm, ramable <ode, All 
ce<lc I• rl>loc•mbl• . RTL supporn lout vrui· 
abl~. mul~ilukng. rod•r"-c"'d 110 . •nd even 
allowi; delinl!i0<1S co b<! chatlg1"l re tro~ccively 
All $Q~CC <ode d lndud•d. v .. rsion~ •re cur· 
l"!ntly a~1il<1ble or U!'>cler devi!loprnen (er 
6&000, 6809 , BOBO , 1.80 , 8096 , 8088, und 
6502 . 

RTL Programming Aids 
/ 08H Dw-.•oll<f SE 
le>wtU, Ml 4933 r 
/h/6) 897-5672 

Circle 405 on 1nqulry card. 

O.tt.ii a' t .ti • PhWt1~ ~111.m..-it•tlOtrJ. a; tl'll• fOR'TH l•n uu•.-.. 
IU IHliNI •M r111labl•~ UNI FORTH r. 1vml l.iM 1'cir t~• I BM 

PC H w-- u e1 nmn sYl1iMl1 Nhl"I 8 "" dlW- ·~ '"'"' 1ollo¥1''1to 
~OICl.UO::,r;, 

8011rJ P0"' ·11 
ZllD GllOOQ 
IOIG/I Ti!iOU 

.41- it ~... U1.1rFOR TH Et etll'ftJ] iitlbl• w~rh -'Id l!J ,..,o.-n .A)I , ...... ,,i itNi (11• r,;p .. of t lt•CJIJ/M, coo:;, MS.Dori . .. 11 lll.C 
ft1JAt n~no tft11ifm. i':J M OJM!Wli,_. S')l'.slOm~ UN I FD RTH wlll 
-w~tllon " IUINl•llDRI" llr'I ""6'1~ <0mm•-cr .. ""~®mfk.t'""" 

,-..,. ifl"O r n~•T.Y SuJtd110 l1nauliltit hi .. b H rto •ii t il""'dlrt Wl1~ 
«Wllllf 500 ".,.i"WfW(l.a. U'let i:i,011~ lvll~tcrM,. •flod H"9o<lililtU!iid 
11ah<it'- W'"Y iifld nr'lllV l'l11Mllna, 111'\l\lltHd ol1k •n~ t•rtTll !'a.1 
'10, ·•M "" lli)lleialJlrn Uitft1.ll ltir , CIW.•l~Mt r41H•rac.• "'.,11W1h. 
liUP.Pl'll C!llU'T""fll~lt ~'lolqH!Jt .. lcm 'Dr 0Jt:J911rnmli'iw AINI tl'l'lll lil 
w~11dJJ11o.., h'I • "' 1Ut1V ··1:o-uNtwn•M. eo11Wk'6t~J1itl 111t¥I• iu~no 
"'lllft.9'D\l ' ""'tt ... I-.. 

Q.irion.:ait f~.Jiu,a ltlc:tu.J• ~ •11wnwn •~u19.pa l.n 1 p.•e:lua• 

:1;!'.P~n'iH"':."';:=~$t;l~ne~:~~ ::0.:;nf.;":"!'~ ~~ :~: 
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starts the Type!N~Talk speaking 
again. These commands are not sent 
to the display because they would be 
ignored anyway. 

A£. 1 mentioned before, the two 
major parts of the Talker program are 
the relocation/initiaJjzation routine 
an d the intercept routine. Descrip­
tions of these routines follow (see 
listing 1). 

The Relocationllnitialization 
Routine 

The Talker program is loaded at 
hexadecimal 7000 (decimal 28672) 
and starts at 7010, which allows you 
to use the program on computers 
with 16K, 321<, or 48K bytes of mem­
ory without changes. The message in 
line 140 serves as a check on the date 
of the program. I have the program 
on several different disks and I find 
it helpful to have a dear ASOI 
(American National Standard Code 
for Information fnterchange) date 
that I can read with DEBUG to en­
sure that l have the \atest version . 

First, the normal keyboard and dis­
play-driver addresse are taken from 
the vector locations and stored in the 
intercept program (lines 290 through 
330). Next, the RS-232C interface is 
initialized, and the bps rate set to 
9600 (Jines 370 through 410). The pro­
gram then turns off the retrans­
mission mode of the synthesizer, 
which is normally used in daisy­
chain configurations, by sending it 
the characters hexadecimal 1B and 14 
(decimal 27 and 20) . 

The high-memory pointer deter­
mines how much memory is avail­
able for program use and is located 
at hexadecimal 4049 (decimal 16457) 
for the Model 1 and 4411 (decimal 
17425) for the Model III . The program 
automatically finds which computer 
is being used by looking into the 
ROM (read-only memory) at location 
0050 (decima] 80), where the special 
character table is located in Model I 
for keyboard decoding. If the byte 
stored there is hexadecimal OD, you 
have a Model I; if not it's a Model Ill 
(lines 530 through 570). l have in­
cluded this capability because I 
regularly run the program on b th 
computers, and it is a nuisance to 
keep changing the pointer address 
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back and forth . U the program wa 
to be r un on only one or the other, 
this check could be eliminated, but 
becau se this part of the program 
even tually is discarded, the extra 
memory use is not a factor. Once the 
model type is determined, the length 
of the intercept routine (LAST­
BEGIN = 436 bytes) is subtracted 
from the existing high-memory 
pointtn", and this new address be~ 
comes the end of usable memory and 
\s stored in the pointer location (lines 
590 through 670). The intercept rou· 
tine starts at this address plus 1 byte 
when it is relocated. For example, if 
the high-memory pointer were 3Z/67, 
it wouJd become 3Z/67 - 436 or 32331, 
and the intercept routine would start 
at 32332 when it was relocated. 

The difference between the new 
starting address (32332 in the exam­
ple) and the present starting address 
(hexadecimal 7200 or decimal 29184) 
of the intercept-routine is then c.alcu­
lated. Now various absolute ad­
dresses (subroutine calls and flag 
register addresses) are adjusted to 
reflect the new location (lines 760 
through 1150)1 and the new locations 
of the keyboard and display inter­
cepts are written back into the driver 
vector locations (lines 1200 through 
1260). At last the intercept routine is 
transferred to the new location . The 
HL register pair is then loaded with 
the address of a DOS comrnand 
string, and a jump to NEWDOS 
automatically starts execution of a 
BASIC program called ''Date,'1 a pro­
gram I wrote that asks for the date 
Erom the operator, reads 'it back in 
English, and then runs a menu of 
available programs. 

Remember that I promised to give 
a chaining .routine lot TRSDOS if you 
read far enough? Well, lines 1470 
through 1950 do just that. Instead of 
the keyboard intercept vector being 
immediately loaded in the driver 
location, it is stored temporarily, and 
the location of a keyboard chain roU· 
tine set in the driver vector's place, 
Whenever the keyboard is called, this 
new routine sends back a character 
instead. It types in ''BASlC," answers 
the NUMBER OF FILES? and MEM­
ORY SIZE? questions, and types in 
the name of the BASIC ptogram to be 
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run automatically. Before returning 
with the last character, however; it re· 
places th~ keyboard driver vector 
with the address of the keyboard in­
tercept routine. If you use this chain­
ing routine, remember to assemble it 
in place of lines 1200 through 1400 
and insert the name of the program 
to be run in place 0£ Date. 

The relocation and initialization are 
now complete, and this part of the 
program can be written over by 
BASIC. 

The Intercept Routines 
For clarity, the intercept routines 

are broken into three parts: the key­
board intercept, the video intercept, 
and their partner, the Find routine. 
Remember that1 although listing 1 
shows the program assembled at 
hexadecimal 7200 (decimal 29184), it 
is actually residing at the end of high 
memory. 

The Ffnd routine sends 
a character to the 

synthesizer or 
translates it into a 

word and ·transmfts It. 

The routine that echoes the keyT 
board is called, as you m.igbt suspect, 
Echo. This routine fir t calls the 
odginal keyboard routine to get a 
character. 

Now the fun begins. First the char­
acter is checked to see if it is a null 
(00), which would indicate that no 
key had been pressed (lines 2150 
through 2160). 11 this is the case, the 
program returns Un.mediate! to the 
·host program as il normally would. 
If there is a charactei; it is then com­
pared to hexadecimal 60 (the shift@ 
key), which is used to toggle Talker 
on and off (lines 2200 through 2210) . 
If it is the hexadecin1al 60, the routine 
jumps to line 2490 through 2550 to 
turn on Talk.er; otherwise the TOG­
GLE flag register is checked to see if 
Talker has already been turned off 
CTines 2230 through 2250). As urning 
that Talker is still on, the routine 
saves the character in the LAST 
CHARACTER register and sets the 

KEYBOARD flag register (lines 2270 
through 2310). The video-intercept 
routine uses these registers to pre­
vent repetition of a character sent to 
the display after being input from the 
keyboard. Next, bit 7 of the LEITER 
flag reg1ster i set to make sure that 
al! punctuation is spoken even 
though the PUNCTUATION OFF 
mode has been selected (lines 2330 
through 2350) . 

The character is then passed to the 
Find rouHne1 which either sends it 
directly to the synthesizer or trans­
lates it into a word and transmits it. 
Upon return from this routJne, a test 
checks whether the Jast character 
sent to Type!N-Talk was a carriage 
return Q1exadedmal OD), and if it was 
not1 a carriage return is sent (lines 
2400 through 2450). Finally, the 
original character from the keyboard 
is returned to the host program . 

The video·intercept routjne is 
straightforward in that you can in­
tercept the character on jts way to the 
display, but many decisions and as­
sumptions must be made before the 
job is complete. First, the condition 
codes must be examined to deter­
mine if the video driver was called to 
read a character already on the dis~ 
play. The carry f1ag indicates this con­
dition and, if that flag is set, the 
routine continu s directly to the 
video-display driver (line 2680) . As­
suming that the host program is 
really trying to write OQ1ething on 
the display, the intercept routine next 
checks to see if the character i one 
of the special code used to control 
Talker (see table 1) and, if it is, the ap­
propriate acti n is taken 0ine 2700 
through 2920). The intercept routine 
returns directly to the host program 
when these codes occur because they 
are ignored by the normal display 
routine. 

If the character is not a control 
code, the Distlk (display talker) sub· 
routine i called. This routine first 
tests the IDGGLE flag register to see 
if the Vol.Tax unit is still talking and 
returns to the host program if the 
unit i quiet (lines 3050 through 
3070) . The character in the LAST 
CHARACTER register is re.moved 
and saved temporarily (you11 need it 
later), and a space (hexadecimal 20) 
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is stored in its place. The character to 
be displayed is then tested, and if it 
is a pace-compression code (hexa­
decimal CO through FF, decimal 192 
through 255)1 a space is sent to the 
synthesizer, and the compression 
code is sent on to the display (lines 
3090 through 3140). If it is not, the 
new character is put in the LAST 
CHARACTER register for subsequent 
reference. 

The next section (lines 3170 
through 3230) eliminates repetition of 
a character that has just been input 
from the keyboard~ 1£ the keyboard 
flag register is not 0 and the new and 
last characters are the same, the new 
character is ignored. (There is a 
possibility, of cou:i:se, that the last 
character from the keyboard was 
never sent to the display and that this 
character is the first letter of a new 
prompt. Unfortunately1 if this is the 
case, the second one will still be 
ignored .) 

The next test determine whether 
the new character is a control code to 
the display (TAB or BACK SPACE, for 
example), in which case a carriage 

VILLAGE DATA CENTER 
P.O. BOX 603 

JOSHUA TREE, CA 92252 

return is sent to the synthesizer. 
Otherwise, the program determines 
whether the host ptogram is sending 
consecutive spaces and, if so, it ig­
nores all but the first onee Here, ex­
ecution jumps to line 3410 if the new 
character is not a space. If it is a 
space, it is compared with the last 
character to see if you just sent one. 
If you did not, you send it along to 
~he synthesizer. Otherwise1 to pre­
vent sending lines of nothing, you 
must test the SPACE FLAG register, 
which, when it is not 0, indicates that 
at least two consecutive spaces have 
occWTed. If it is 0, you et it and send 
a carriage return; otherwi e, you ig­
nore the space and return (lines 3250 
through 3390). 

Asswning that execution reaches 
line 3410, you dear ~he SPACE FLAG 
register, and the character or the 
word for it is sent to the Type!N.:ralk 
by the Find routine (lines 3410 
through 3420). The Find routine pro­
vides the return and, after clearing 
the carry (which you may have set), 
the character is sent on to the original 
video driver and then home to the 

,fioose from Our Menu 
Mtmd"y·'3rid,1y 

B:oo AM - s:oo PM 

Our SJ.les staff is happy lo lake your ordrr. 

#1. Medical 
#2. Denial 

#3. A'J Programs 
ftq . Construction Ac untin9 
115 . School Adminislr.1lion 

#6 . Word Processing 
117 . Qeneral Accounting 
Tlle 1lla•e Item• ••• now tie •I sarnd lot 

conaolueutt DI th11 Apple •IHI IBM PC Compwlera. 

To mah teurulions. or to lllqulre 11bou1 our 
..---~ We!!•ly SPECIALS. 

host program (lines 2990 through 
3010). 

The Find Routine 
The Find routine checks an incom­

ing character to see if it i a letter or 
number, translates it if it is not, and 
sends it to the synthe izer. (Refer to 
table 2 for the characters that are 
translated .) Lines 3500 through 3720 
do the actual testing.Uthe character 
is greater than hexadecimal 7B, it is 
ignored, and SB (up arrow) is the 
only character recognized between 
the uppercase and lowercase letter 
sets, so if the character falls between 
hexadecimal 41 (A) and 7A (z), it is 
transmitted directly. The numbers are 
handled sin'lilarly, and everything 
else must be made into a word before 
it can be sent. The translation is done 
(only if permitted by the LETTER 
flag) by looking up the character in 
the table, wh.ich is located at unes 
4520 through 5850. This is done in 
lines 3800 through 3980. 

A word about the table is in order 
at this point. First, some misspellings 
are evident. This is done intentionally 

Thumb lode•act S 14.95 
Delu~e edllion 51 S.95 

~ Plain !!dge 513 95 

Now a.t your bookstore c:!iifl RANDOM HOUSE 
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Microsoft , the 
people who set the 

standard for software 
have done it again with the 

Microsoft Mouse. 
Our expertise in both hardware and 
software has gone into the develop­
ment of the Microsoft Mouse. Now 
you can plug in the most exciting 
computer product of the year and 
put it to work. 
The Mouse lets you move 
the cursor freely and natu­
rally, then execute com­
mands at the push of a 
button. 

application 
developers, the 

Mouse i_ncludes a pro­
. grammable interface driver 

to give your application program 
con:plete control over the Mouse's 

operation. 
That's t~e kind of support you'd expect 
from ~1<?rosoft . After all , we were the 
worlds first microcomputer software 
cqmpany. Today, more than a million 
microcomputers are running Micro-

S?ft-languages, operat­
ing systems, applica­

tion programs, and 
hardware-software 

combinations. 
You can get the 

Microsoft Mouse 
in either a bus or 

serial version 
for the IBM 

PC or PCXT 

The Micros.oft Mouse is a complete system. 
It comes wrth an on-screen tutorial a 
practice application, and the Multi- ' 
Tool ... Notepad, a mouse-based 
text editor. so you can begin using 
the Mouse rig ht away. And for 

Ask your 
Microsoft 

dealer for a dem­
onstration of the 
Microsoft Mouse 

- a whole new standard. 
BETTER TOOLS FOR MICROCOMPUTERS 

MICROSOFT, .. ~~-
Microsolt is a registered trademark. 
and MS and the Microsott logo are 
trademarks ol Mi.croso!t Corporation. 
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!!!!COMPETITIVE PRICES!!!! 
FROM DIGITAL DIMENSIONS 

FOR THE IBM P.C. 
FOLL AST LINE .. ,, ..................... . ~., ..•.•.• CALL 
NEC Sptnwrller 35S0 •• 33CPS ... - .. H<,.$1 ,990 
NEC 8023A .. •• .. .•..... ,. .... ,,,. ...... .... ., ...... . $415 
Quadram Quadboard wl64K ...... ... .... .. $320 
Quadram Quadboard wl128K . " "" .... .. $380 
Quadram Quadboard wl192K . .. ........ .. $430 
Quadram Quadboard w/256K ............. $490 
64K UPGRADEKITS .. ,. ... .. ........ , .. ,. .......... $58 

to correct some pronunciation p rob­
lems in the Type!N~. Second, the 
terminating characters are denoted by 
a,dding hexadecimal 80 to the ASCTI 
code for the last letter of the word. 
(Note that the table must start with 
hexadecimal 80 and end wlth 00). 
Unless trus character happ ens to be 
A01 the word stops there. If it is AO, 
the next character is skipped, an d the 

' reading continues, enabling you to 
save space by using SEMI COLON 

OKI DATA for both semicolon and colon, for ex-
ML·80 .. ............ .. S317 Mt.-82A ... ... .. ...... S39S ample. The rou tine in lines 4020 
ML-83A ... ......... .. S639 ML-84P ....... ....... S969 through 4130 sorts this out. A space 

Mt.,.B4L ......... s1•
083 is transmitted b fore the word, and ML-92..ao COL., 

160 C·PS PARALLEL ... ,., .......... .. ,.,. .... .. $509 a carriage return follows it. Third, 
ML-9J .. t36COL., hexadecimal 80(decimal 128) is add-

160 CPS PARALLEL. .... ,. .. ,. ........ .. ,. ..... $832 , 
THE GORILLA ed to the codes for some of the punc-

SEIKOSHA DOT MATR.I)(, PARALLEL I tuation. These are the punctuation 
so CPS PLUS GRAPHrcs ,,, .... ............ , ... $219 m arks spoken even in the PUNC-
MONITOR HI RES 1 r TUATION OFF mode. If you want to 
NON GLARE GREEN ...... . ... .... ....... ...... .... . $95 

change any of these, add or subtract 
INFO RUNNER RITEMAN 

120 CPS, FRICTION, PIN & TRACTOR FEEtJ 80 as required . 
ALL STANDARD.,. .. ,.,. .. .. ,, ......... ... .... .. $339 The characters are transmitted to 

IDS the RS-232C interface in lines 4180 
PRISM so .. 3.4K & 200 Sprint. ., ....... $1 ,036 through 4400. The character to be 
Im;. sheet teed, color & graphics ... $1 ,429 sent is saved temporarily, the status 
PRISM 132 .. 3.4K & 200 SprinL. ....... $1 , 195 f h 
Inc. sheet leed, color & graphlcs ... $1 ,591 O t e RS-232C transmitter is 
MICROPRISM 480 .... ., .. , ... . ,. .... ......... .. $569 checked, a delay is inserted to ensure 

DIABLO that the Type!NTalk has had time to 
Dlablo 620 ..... ~ ... .. ........... .. .. ... ... H• .. . $989 turn off ~he CLEAR m SEND line if 
Diablo 6JO .. .. ... ................ ... .. ....... .. . S1•915 it is talking, and the status of this line 

QUME is tested . If everything is ready, the 
1140 + 4° CPS .,, ..... ... ... .. .. ........ ... ,. .. $ 1490 character is sent and lhe subroutine 

c. ITOH returns. 
Prowrilor .. 80 Col ~ 110 CPS, Parallel .. $396 
Prowrllet 2..eo Col., The flag registers (lines 4440 
120 CPS, Parallel ..... .... ,~ ............ ~· · · · $69& through 4480) are located just before 
s1arwr11er F-10 .. 40 CPS, Parallel. ... $1 ,149 the word table in memory and 
Printmaster F-10 •• 55 CPS ...... .. ....... $1 ,489 
8600 e 90 CPS Hi Res " ................. ,. $1 , 119 should be kept in that order because 

MODEMS they are accessed by indexing the HL 
H?ies 300 Baud register pair. Eventually HL is left 

mart Modem ..... ...... ..... ................ . $219 pointing at the start of the table. Note 
Hayes 1200 Baud 

Smarl Modem ..... .... M .. . ... .. .... ," .. ... . $515 that if the TOGG register is set to 0 
Hayes Integrated Modem when the program is assembled, the 

for the IBM PC ................................ 5499 Talker program will initially be off 

M~ .. ~;~Rs and must be turned on by the shift 
RGB 1 • Med, ' ""· e111ar .. ....... . .. . ......... . ... s Ja9 @ key or by en rung r:J7 to the dis play. 
RGB IO · Hlgl'I t H. 1or Ih a 

IBM and Appl11 lll ............ .... .... .. ssog I use thls to prevent the BASIC 
G'"" Pho• phor ,. . ...... . .. ,. .. .. ....... .. ,. ... .. . su9 h eaders from being poken while the 
Ambar .. ........ .......... ... .. , ..... ....... ...... .... S129 

Amd•k system is being initial ized. The 
Co1or • ·· · ·? .. ........... .. . . " .. . ,,~ .. •H•• · ••••• •• •••••• • SlOi PUNCTUATION ONLY d 
Coloru .. .. .. .. ... .. ... . ,. ... ... .... . ,, .. .. ... .. ,. .... $609 . IDO e may 

UIUI 16'\L LllMCN;:)IUN;:) 
190 Chapel Rd ., Manchester, CT 06040 

Into & Orders Call 203-649-3611 
Orders Only 1-800-243-5222 

All Pflc~ lriclucle UPS G•ov."lQ F ' "-;Jhl 1n u S 
CJ RH~--nli~ Ad:ll 71 ~· ·· Sa~ fa_, 

Pre~~ Su~ To Chilf'CJ!Ji W1thOL11 N<!(Kc 

476 OctDD!ir 1983 © BYU: Publ!Gltlt>n~ Inc 

be similarly set by initializing the 
LTRFLG to 0. 

New Speech Synthesizers 
Since we purchased our Type!N­

Talk, several improved synthesizers 
have appeared on the market. Votrax 

has introduced a new model (and re­
duced the price of the o]d one), and 
Steve Ciarcia has published two ar­
ticles in BYTE (September and Oc­
tober 1982) descnb ing a unit called 
Microvox1 which is available in kit 
form from Micromint Inc. and as a 
finished unit caUed the ln tex.-Talker 
from 1ntex Micro Systems Inc. In ad­
dition, a company called Street Elec­
tronics Corporation h as t eleased a 
unit called the Ee.ho Speech Synthe" 
sizer. All of th ese un its have im­
proved text-to-speech algorithms and 
include addition al fea.tures such as 
intonation and inflection, internal 
speakers, parallel interfaces, and pro­
n ounced punctuation. Although 1 
have not used any 0£ them yet, I don't 
th ink it w ill be hard to modify Talker 
to accommodate the added features. 
The elimination of the Jookup table 
for p unctuation would be the first 
step, along with the addition of con­
trol codes to control speech rate and 
inflection . I am sure that the features 
of Talker will be usefltl with the .new 
syn thesizers . 

Suzanne wants me to finish a cook­
ing and recipe program for her and 
has already stated that she doesn't 
want to have to run from the kitchen 
(down tairs) to the computer room 
(upstairs) when she is using it. This 
means that I will have to develop a 
remote terminal with another synthe­
sizer that she can use in the kitchen, 
so I may get a chance to try out a new 
model, after all. 

Conclusion 
I was once told that if you give a 

job to a lazy man , he will get it done 
in the easiest possible manner. This 
program seems to ju tify th at saying. 
Talker is a utility routine that loads 
itself automatically and makes vocal 
programs onJy a PRINT statement 
away. Now I can concentrate on the 
real task of satisfying my wife's grow­
ing demand for more and more pro­
grams that substitute speed1 for 
sight. • 

Heywar1t Wil/i11111 is /1e111i of the Sys/11111s 
E11gi11f!l!tiitg Departmenl tit l\/p/1~ l 1td11slrfrs Inc. 
in l"hb11ru, Mnss11cl111sdls. He rn11 be n!adi~d. Q/ 

57 fm1fkli11 SI .. Derry, NH 03038. 
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c1.ea5e ll ••••••••• sm 

ASPEN SOFTWARE 
Grammallk •••••.• s 60 
Pfoolreader • • • • • • • 42 

BEAGLE BROS. 
Apple M eGhlinlc . • • • $ 22 
ooseoss ..... . .. 11 
UUllll y CUy . . . • • • . • '22 

BROOERBUNO 
Bank Slreet Writer •• , s 55 
General Ledger w/AP , 305 
Payroll •• , •••• , , , 275 

COEX 
• Vlslc11lo Tral~lng , , •• S 45 

CHARLES MANN 
Cla~s Scheduling , , • 291l 

CONTINENTAL SOFTWARE 
Home Acco1m1ani • , • s 55 

DOW JONES 
M 1rke I Analyzer • • . • S 279 
Marke\ Manager • • • • 240 
t,l lcrosoo1>11 • ~· • • •• 569 

LOGO CORNER 

PEAC HTl\EE (CPIMI 
Peachpal\ 40 GI L + AIFI 

N P (Sfl<lolal) • . • s 259 
Serf es 4ll 

GI l , Alf\, AIP ea. • . • 195 
ln•11mtory . , • , • • • • • 225 
Se11es 9 
Pe.octicalc , ••• , • • • 279 
Telecoml"lunlcatror1s • 279 

PENGUIN SOFTWARE 
Complele Grapmcs •• S 53 
Graplll:s Maolclan . . • 45 
Complele Graphics/ 

ApplcTablel • • • . • 86 
SJ>cclal EH11>: 1s • • • • • 50 

SOFTECH 
Basic Compilers• 

RunHme • •• • • •• • $ 169 
Sofleach • , , , ••• , , 94 
UCSD p-system ~e t , • 469 
)(eno Ille •• , • • • • • • 39 

SOFTWARE PUBLISHING 
PFS; FihL ......... s 94 

Graph , • • • • • . 94 
l'le1>0rl ....... 94 

SUPEFISOFT 
Ba!lc Tut.or •• , • , , , s 79 
Fortran • • ..•• •••• 325 

Krell LO',lo • • • • • • • . • • . • • • • • • • • • • , • • • , • • • • s 75 
Abtil1on Bock • • • . , • • .••••• ••• • • , •••• , , • • . 15 
Ttrt•pln Logo w/lull doo1Jm11nta Uon ••••• , •••. , , . • • 115 

HAYDEN 
Plewrller •• •• • , • • • s 108 

HOWAl\O SOFTWARE 
CreaHve Fl"8nclng . , • 145 
Real Esta1e Anillyzer , • 145 

LINK SYSTEMS 
oatafax •.... ... . , sean 
oe1a11n~ .. •.... , . 79 

MICRO PAO 
WotdSlal (Special) • . • s 375 

(w/CPIM Card, 70 col. 
& S.K 

lnfo1tar (lncluOe-s 
CP·Mf70coll64KI • • 376 

Pro Pall 
(WSIMMISS/lndu) • 399 

MICRO I.Al 
A$!1el Manager • • • • • s. 1 .u 
lnYOlce Factory • • • • • 144 
PayroU Manager • , • • 216 
T ... Manager , •• , • , 129 
Wall Streeter • • • • • • 216 

MICROSOFT 
Cobol..flO • • • • • •••• s 499 
Forlran-80 • • . • • • • • 145 
TASCCompUer ... . . 125 
A.LD.S. • . . • • • • • • 99 
MulOptan (DOSI ••• , . 189 

OMEGA 
l.Deklnlllh • • . . . ' • • s 75 
ln•l*Jlor • • • • • • • • ~7 
WtlllOll ....... .. . .._. 
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SYSTEMS PLUS (ZOO rttq) 
land lo rd • • . • . , . • • 3 75 

VISICORP 
Vlslcalo (ll or llE) • , •• S 179 
Vl!c1SCl'\edule • • • • • • 225 

CP / M 
SOFTWARE 

BYROM SOFTWARE 
"BSTAM , , • , •• , , •• S 149 
·BSTMS •• • •• •• ' • • 149 

COMP\JVIEW 
·v·Edl\&080 ZllO, IBM F'C$ 130 
'V-Ed11CPIM86, MS DOS 160 

DIGITAL RESEARCH 
'Pascal Ml+WISP • , . S389 
MAC ••••••• • , • • 6& 
SID (llOllO Debugger) • • 68 
ZStO (ZOO Debug11er) • • 90 
CPIM 2.2 •• , • , • • • • 140 
C Ba!lC 2 , , , . . . . • , 110 
Pl.J1-80 .• •• , • • • • • 425 

INFOCOM 
• Oudllne ••• •••• • • .s 39 
• S1araoos • + , • • • • • 32 
·Suspended , • • • • • • 39 
• Zorlt I, II, Ill (each) , . • • ~2 

LEXISOFT 
• Spellblntler • • • • , •• $ 275 

MARK OF UNICORN 
· Fl mil Wort! • •• .•••• $239 

ORYX 
SYSTEMS~ 

QUALITY DISCOUNTS 
d·BASE II CORNER 
Ashton-Tate 
D·Base ll , , •• .. ••• - •••••..••.•• . .•• •• •.• S Call 
Bottom llrte Slfllteglsl • • • • • • . • • • • • • . . • • • • • • • 299 
FPL •••• ••• - • . , .••.•••.••.••• , •••• • . , , 475 
Friday •• i j ••• • , •• t •• ~ •••••• ~ ... , .. ... _ .... ; 225 

Human Solt 
dB Plos, • , • _ .•• , • . . , •• , , • , ••• . •• , ••••• • $ 99 

Foll & Geller 
Oulck COde •• • •••• . ••• , , •••••• , •• •••• • , • .$225 
ouiu ... .••. . ....... , . •. •......•.•. .. . ea 
Software Banc 
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Abstal , • • • • • • • • • • • • , • • • • • . • , . • • • . , , • . • $:!~9 
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II-Base Window •••• . ••••• •••. •• ••••• , . • . • 1206 
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'WordStar , •••• , •• SCall 
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• Pro-Pack fWSIM MISS 

lnde • " _, I .. sca11 
I/I IC ROSO FT 
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Baelc Compile• • • , • • 269 
Fortran all • •••• • • • 330 
Cobol SQ .. .. .. .. • 499 
MilCIO 60 • • • • • • • • • 15() 
MuMalnlMUSlmp . ••. 194 
Mullsp/MUSW .. . • • 15e 

·Mull I plan •. , • • • • • • 19<! 

ORGANIC SOFTWARE 
' Oalcbook . , , ••••• 22!1 
• Miiestone . • • • • • • . 229 

l"ICKLES & TROUT 
CPIM lo; TRS-11 •• , , • S 170 

PAOITEM SOFTWARE 
• Footll01e .• ••••••• s Hl5 

REVASCO 
ZllO Dlsassemoie• ••• S 85 

SORCIM 
'Supercalc II • . • .• , • s 199 
Su perwrl ler 

(WISpeHor & Mallet! • 179 

PEACHTREE CORNER 
•• Peaal1F'ak4 (GI., AP. AAj • •• •• • •••••••• . ••• • $ 259 
• General Le<lger I Accounts Pay ble I Aocoun1s 

Receivable I Sales ln>1olotrig / lnveniory Control/ 
Peai;hF'•v Payroll . , , • • , • , , , . • • • • . . , • • Each 399 

• Peachlex t .••• , .••••• , •• , .• • •• ·• • • . . . • • 1&1 
• Pe3"11te•\ W/A<lndom House Thouurus • • • • • • . . • • HI!> 
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• Ollenl Post I no If. Accouo tlng . , • , • ••..• , , •. , • . 399 

" c>raphto:11 Language , , ••••• , •••• •• • • •.••. , 275 
•, • BuSIMss Grall le System • , • , , • • . . • • •••• , . • 199 

MICROST\IF SE:lECT 
' OtoHlalk ..•••..• $ \35 

NOAlHWEST ANAL YTlCAL 
' Stalpak .. ,,... .. $319 

OASIS 
· 111<; Word Plus • , ••• $ 120 
·Punctuation and Style , 99 

Formats Ava11able• 

SeJect Word Prnceasor S356 

STAR COMPUTER SYS'fEM 
GfL. AIR, AIP or Pay .• :s. 350 

• Legol Tim8, B ll•ng • • . 8'15 
Ptcpe11y Management . BAS 

e· atCI, Allo s Apple It/Ill, Crome~co, OPIM 66, Oec Irr -80, Eagle, 
Hoath/Zenlth, Howl.,11 Pachr<I 125, Mlcropolls1Vec1or Graphle, 
NO<'lh&lar, Osb<>rnt!, 01rona , S upertJ<nln, Tetmlldeo, Xe•o~ 820. 
'Some Format Sub]ecl to " Download " IH 

SUPERSOFT 
' Dl~gnost lc: II •••.•. . .S 90 
Disk Doctor • . • • . . • 75 

' Forti n 4 ••••••.•. 305 
Ba slc-oo86 . • • • • • • • 225 
Lisp •••. , • • •• _ . • 120 
zeooo A ssem bte r • • • • ~oo 
C Cross Asl>6mbler • • 400 

• s c,,.Jchf'ad • • • • • • • 219 
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Please see CPIM 
listing. All products 
with a ".,, In front 
will also run on 
PCOOS and are 
priced the same. 
ALPHA SOFTWARE 
Oalll B11$e Manager II • s 195 
Ma111ng Us l •. , • , _ • 7'2 
Ellecutrve Package . • • 105 
T\'l)e Faoos , • • • • • . 911 
Oueellon ••.• , • • • • 35 
APP1e - IBM 

Con nee I on • • • • • • 130 

CENT RAL POINT 
Copy ti PC • . . • . • • • S .34 

CONOORtll ••.•• ••• $965 

CONTINENTAL 
Horne Ao<lounlant •• • :S 99 

DIGITAL FIESEARCH 
Coriourrenl CP/M !16 • • S 2:25 
CPIM-86 • • • • . • . • • 50 
Cobol 66 • • • • . • • • • 499 
Pascal MT + 86 w/SPP J75 
SPP86 •••••••••. 15() 
SID OO , ••• , , •••• 113 
C Oaalc B6 • • . • • • • • 1:15 

DOW JONES 
Marke1 At]i>lyzer •• •• '279 

EC0'50FT 
M lcros1 at • • • • • • • • s 230 

GRAPHIC SOFTWAflE 
SuperChartman II ••• s ;igg 
Sup"r C~artman IV • . • 100 
Bo lh .. • , • • • • • • • JSC 

LEl< ISOfT 
Spell bl r>der . • . • • . . S 259 

llFETFIEE 
Voll<ow<ller ••••••• S 135 
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PEACttTflEE 
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proolt1tade1, Peai;11Calo elec· 
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mMager].. FREE bol< ol 5 • 
<llsllelteo and $10 coupon lor 
AcceasF'all ftelall 5525). 
All ol Iha above • ... • s 241 
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c Coinp11e .. oooo •. . • s 3W 
StarE(lil ,,, , , •• IBO 
Olsk Edll . . . , • . • . BO 
Boo le Complier • • • 325 
Foriran IV PCIOOS 

or808S .. .•. . •. J25 
8087 Suppot1 • •••• , 4-0 
magnosilcs 11 •••• , 100 
Op1im1zer •••.. , . 149 
Person3I D111a Ba!.e • • 99 
\nve.~1men1 Tax Pac: • • 160 
Sc1i1lchPad , . •• __ . 219 

SYSTEMS PLUS 
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, Dnd many more! 
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ALS Smarterm •.. , 249 
ALSl-Card II •••• , 142 
ABT K~ypad , • • • • . . 99 
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Bil il Dual. Comm·plu• • 200 
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MI A S~i> r lerminijl 

80Qol , ••• , ., • • . 249 
Mlorosoll 16 Flamca1d 72 
M taro• oll Solle<1rd • • . 245 
Mlcrol<oll Solle<1rd • , 429 
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Soll@rCI pie) , , •• , J97 
Mlcroltk Prlnler UF • , 15 
M cra1ati Oumptlng-16 . 1g5 
Micrat&k Oumpllog·GX 119 
Mounta.ln A·DiO.A • • • 279 
MountaJn Mu~lc 

Sy5tem wlSol twaro 299 
PCP 4 MHZ Appll -Card 

+Bil Cara • • • • • 599 
PCP sa Caf<I rn B1l ... 

64K. . • • . . • • • • 475 
PramolliGU!> Ve•s;tCl!fd 159 
Promolheus Graphltll 

Carll ......... 99 
SSM ASIO Serial ~F 

Wlcal>IO • • • • , . 129 
SS f\10.? • Serlalt 

Pailll, ...• , • • 179 
S\tHI Eono I! 5!)!!ec:h 

Synll'l. llF • • •• , . . 129 
Tymac ParalJnl l/F 
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AST RESEARCH 
ComboPlus 64K 
Clocl'./Calend.,, Serial & 
Para11e~. Uf, Expamlable 
lo 256K , , ••• • • •• S287 
MogaPlus 6<1K, Clock/ 

Caleod r. Serlal Poll, 
Expandable to 512K 
w/M~a,p.ak , • • . • . 287 

Exl ra porl s avallabl e lor 
Megaptus and 1/0 Plus II 
~nc l uele5 Game, Pamllol 

&Serial • •• ..• ' 35 
Megapall 2!W!K ~pgracie 

lorMegaplus •• _. SCall 
1/0 Plus n Clock/Caleo-

dar aml Serial Porl . • 116 

BYAO OS.II 
(64 K. 200, Cf'/MJ • • • S!i9!1 

MAYN ARD ELECTRONICS 
FloppY DtlYn C<in1rolle< S185 
Floppy Drl~o C<ln tro1101 

w1Pa.ralleJ or Serial 
Por! •.•• , .. . .. 249 

StmdSW Memory Cord 
- Jmoduloscnp .• 194 

Sanaslar Mult11uootlon 
Card - 6 moclYle! 
cap. . . . . . • • • • • 93 

Sandstar Mooules ••• SCall 

OU A DRAM 
OuadbOard 64 K, Clock/ 

Calandllt, Sorlal & 
Parallel Po<IS, 
Sof1ware • • • • . • , 1269 

M orofazer Slack Prlnte' 
Buller (expandab'e lo 5121<;> 
• PorallellPara.llul eK •• . 1.i5 
• P rul lellParallel 6~ K • • l BB 
• Selial/~arallel 6K • • • • 70 
• Serfal/Serlal 81( 189 
Ouadllnl< 64 K Memory. 
G~me pot! allows Apple 
Soflware 10 run 

on IBM/PC •••• •• • • SC811 

TECM AA Products S Call 

KEOEX/MICROLOG 
Saby B lue •• • , •••• $475 

TALL TREE 
51211 JRAM Mem 

Boar1J ,. .. • - - .. s.699 

MONITORS 

Amdek Via o:JOOA 
Amber .. ... S180 

Am<lek flGB. . . . . . . 450 
NEC 12' Hl·Rll'• Gr11on . 1B1 
Sanyo 12• H ·Rell Green 199 
USI Hf·Ros 12 ' Amber . 169 
NECJB·1260Gmen . . 99 
PGS RGB Col0< ••.• _ S C~ll 
NEC JC·1203 ROB . . • 560 
Ouadmm OuadclHome s Call 
Ta.ton 12 ' Amber 

Mo111w • , . . • . . . 14.9 
hi<e111 2• Green •• • , 136 
Ta.c.11111 2• edluni RGB 32J 
Ta .. an 12' H igh RGB , . 512 
Ta.an RGB C;lble 

ror PC . .. .. .. .. 11 

MODEMS 

NoYllUon Appl~Cal II • $269 
Heyes Mlc:h)modem It • 299 
Anchor Marl\ I . . . • • 84 
Anct>or Maril VI I . , . . . 1 :19 
Hayes Smaf1r11odem 

.300 . ....... . . $205 
Hayes Smarlmooem 

1:?00 •.••.•. 509 

Oa•ona OIS1·512 Hard , S call 
Oa•ong 051-519 Hard , S CaO 
Coror>o 5 MG Ho rd Disk 1 ,560 
Corono 10MGHa1d • , 1,995 
coc 1eoo . . . . . . . . 210 
Col"'IUS . ••• •• •• , • :I Call 
Tall Gras s . •.• •. •• S Call 
Vista S<ilo 1431<. . • , , • S 259 
Vis ta Salo & Cntrlr , , . 329 
Waiil Slim Une & Cntrlr 299 
Waiit Dual Slim Une & 

Cntrlr ...... ".. 529 

PRINTERS 

C. ltoh Startwrllor 1'"10 • 1,250 
C. lloll Pr!YWrller8510 • 42:5 
C. lloh Prowrller 1550 • 7'1!> 
NEC 355Cl • , , , • ••• . s Cal1 
NEC 8023A . , , , • • • • 475 
Okh:lala Mlcroltoe a.2A • J8'J 
O~ldala Mlcroune 83A • 675 
Ok1<1a la Mlcroltne 92 . • 525 
IDS Prism ac 

'WI~ opllons) , . • • 1.399 
!OS Prls111 1 J2 

(wl4 opllons) . • • • • ,547 
IOS MlcroPrlsm , . . • , !'ili5 
Sl l•er·Reod 

OolsyWheel , . . . S Call 
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Geml11l 10X • . . . . . J 25 
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•••SPECIAL••• 

Hayes Srnorl1nodem 1200IHaycs Smancom II Sollw111e 
AST llO Plus ll Clock CaleMat aM S11rlal Port , • • • . • . $695 

Above wlSmarlmodem JOO •. . . ••• • ••• , , , , • • • • • 415 
H1y1ts Smanmodem 1200 & Smar1com II Sollw•re • • • • • 579 

Hayes Ctuo11ogmph • • 1B9 
N<>'laHon 21-2 Aul<l-Cal 585 
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tlu11autoJOOl12j)O) ., 459 
US Aobollc11 Aut O· Link 

(auto answe< 
JQ0/1200) • ' •••• ' 37\1 

us Robol.lc~ Pas11wor<1 395 

DISt< DRIVES 

Tandon TM·!;S-2 • • • . S275 
iandon fM·100.2 , • • . 240 
03Yong OSI.SH Hard • S Call 

Stu Micronlcs 
Gemlni 15 , , • • • • • ~89 

OE Prin ter~ . , , . • • S Cllll 
Epson FX'80 .. • .. .. 599 
TfllnMarT-i:!Q.p •• • , • 725 
Tronst•< T·l 15PColor • fl19 
Mo nn&0mon T • llY 

MTt60 , , , • • • • • • 549 

. .. and mucti more. 
- -

OISl<ETTES 

wlcable . • • .. • • • 79 
l/ldex OlsPl•Y E11hance1 109 
IJ ldex 0 151)\ay 

DISPLAY CARDS CORNER 

:lM5 ' 0SODBO~ .... .$31 
BASF 5" OS DO Bo~ . . 37 
M••eli 5' OS OD 

M02 Bo< ..• , , , • 'O He1eul11s Graphics SOar<I • • • • . . • • • • • • • .• , •• , S3t>9 
VarbDllm 5' OS OD Bo~ 3!'> 

Enhancer 0 _ 129 
Orchid Monoonrome Graph~~ Adapter • •••• , •••• , • , 432 

Ullra M1gnellc~ 5• OS, 
V du Funct ion Strip . • 69 
Vid..O: l/l dl!!llerm VT ·600 235 
Vlde• UI l!a1erm . • • • • 299 
Wes.,er 16K Ram Can! 69 

Plantronlcs Colcrplus , • • • • , •.•.••• , , . ••• , • , 389 
DO Bo~u5 Bo• USI Display Card (col<irlmonochrome) ••••• , •••• , • , s Call 
(12ols.k~llesl . 35 Amde~ MAI Cara •• , , • • ••.• , . • , , , • , ~Call 

Teomor G'aPhlc Mas ter , •••..•.••••• , lS Call 

PlllH O: 

• Wi5co11sln rH•dents - dd 5'll. 101 sales l~x. 

• And 53.50 101 stlipp~tig per ~ollware a11d li ghl llerni; 
Fm mulllpl~ aM other uern~. call 

• f oreign - ~!Ill 15"<. handU"g 6 5Jl]ppfnQ tor prel)~ym ol 
(l~!'I monev ordert 

• Prlc"~ ~ubjecl 10 ctiange wllhOtJI nouce 

• All ltfl'm!i ~ubJec1 1D avallabll41v. 

Store prices are strictly retail . 

ORYX SYSTEMS, INC. 
205 Scott St. • P.O. Bo 1961 

Wausau, Wl 54401 

- lnl'I. Telex 
260181 ORYX SYS WAU 

Circle 338 on inquiry card. 

We welcome: 
• Vrsa. Masterchargc & Ainet1cao Expr11ss - CAcJcJ • ~. 1 
• Chech (Allow 1·2 w!!eks lor c1ea1logl 
• COD 1Add $2.00 per ~hlpm~nt - Ca$h 01 ccn lf ted 
chat~ n1qul1..0i 

Worting Houts: Mon . Tli . B:JO S;JO • F11 8 30 - SJO • 
Sill. 10 00 HJO • Ce11hal I 

We offer the follow· 
Ing complete systems 
wlfull support on our 
technical line .. • 
• Franklin 1000 & 1200 
•Corona 
• NEC APC & 8800 
• Catumbla 
• Televldeo 
.•. please call. 

PLOTTERS 

Enler P100 Swcel P 
ApplolFrankllO, 
IBM/PC . .. ..... s m 

Strobe M100 P!otl er 
wll/F Appll?JFran~lln . l99 

Strobe M100 Plofler 
lflS 232) • .. .. , , S39 

Pana• onic Digital 
PloUer • • , , , ••• , .$ Call 

Miscellaneous 

Koala Tochnotogln 
Graphic Tablet 
W/Sollwarn. 
Aciplo. IBMIPC • , , , S 99 

Symtec Ugn t Pen 
IBM/PC . ..... , _$ i•O 

Symlec Hlg~ Pon 
Appll!IFmnklln .• , • 200 

TG Jo~sllci< Appia/ 
Fran~lln •• . • •• , . ~g 

TG JoYSl!c~ IBMIPC ~ 
Vena Ver.saWrHer 

Table! IBMIPC, 
,llppleJFran~ t l n • 2.59 

Mou5e Syslv"'5 PC 
Mouse ...... ,. . 229 

Wlco AnatOQ Joysliel< !>!I 
Wlco App le Adapter , 18 
Wlc:o IBM/PC llF Cartl , !>2 
Key1rcn1c eyooard 

IBM/PC • • ..• , , Wl 
Kf!ylronlc Keyboaid 

ApplelFranklln , , , , "2~9 
Curtis PC Proout ts , , • s Call 
Eli<chonie ProlecOon 

serl~•· • • • • , , , i Call 

CPIM 19 ~ r11glsla111d 
1!,.dl!marll ol Di11ltal 
Research. IBM and thtt IBM 
logo are trtg isler"d 
lrAdemarb ol International 
Busln1t1s Ma~hines. Apple 
and the A pplo l0go ~re 
r .. 511s.rered trademark• ol the 
Apple Computer Campany. 
Ft1nklln and !he Fmn~ ll~ 

logo 11re 'rademar1!11 ot the 
FttnkUn Compujor Companv 
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Bitmaps Speed 
Data-Handling Tasks 

Programming techniques employing bitmaps enhance the speed of 
list co1nparison and make short work of file searches 

Bitmaps are data structures that can 
speed data-handling tasks and 
reduce memory requirements in a 
variety of programming applications. 
Specifically, bitmaps-strings of ls 
and Os-can make short work of 
ordered-list comparisons and file 
searches. 

This article describes programming 
techniques that evolved during the 
three years I spent developing a 
cross-indexing system called UTMAS 
(literature manipulation system), LIT­
MAS uses bitmaps extensively for 
data handling and disk files; it runs 
on the 6502-based Apple II. 

To present this material logically, I 
will begin by describing ordered lists 
and then bitmap representations of 
ordered lists. I will also illustrate the 
speed of bitmap operations when 
compared to alternative methods of 
processing and present the 6502 as­
sembly-language coding and 
documentation. I will conclude with 
sections on bitmap compression. 

Ordered Lists 
For our purposes "ordered list" 

means a set of nonnegative fategers 
such as L~ = (Yi· Yv y3, Y4 .. · Y")' 
where each Y1> = 0 and where y1 < 
Y2 < Yl < y, ... < Y· · 

For example, (1, 8, 16, 21) is an 
ordered list, while (1, 161 81 21) is a set 
that contains exactly the same ele­
ments but is not an orden?d list. The 
elements 16 and 8 are out of sequence 
in the second set. 
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by Eric Sohr 

Ordered lists are often useful in 
computer operations. The ordering 
sequence minimizes the number of 
tests that must be performed when 
comparing one list with another. 
Suppose, for example, that you want 
to find the common members of two 
lists: L~ = (X1, X21 )41 X4 ••• X,,.) and 
L,. = (Y1, Y11 Y;i, Y4 ... Y "). If the sets 
are not ordered, you must choose 
one set and compare each member of 
that set with each member of the sec­
ond set. If there are m members of 
the first set and n members of the 
second set1 you must perform m x n 
comparisons between list members. 
lf 1 however, the two sets are ordered, 
you need only perform m+n com­
parisons. Ordering permits you to 
read each set only once to determine 
common items. Sorting techniques 
and algorithms are important re­
search topics because of the time sav­
ings possible after the creation of 
ordered lists. A guarantee of order­
ing permits critical shortcuts in find­
ing, inserting, and deleting members 
of a list. 

An Algorithm for Examining Two 
Sequential Lists 

The following algorithm can com­
pare two ordered lists. The lists in 
this case are: 

List 1 = L. = {X1, Xi; , X3, X4 ..• X..,) 

List 2 = L,, = (Y1, Yz, Y3, Y~ ... Y,.) 

In computer implementations of 
this algorithm, two memory location 
serve as counters: a is the counter for 
L. and b is the counter for Lr The 
comparison is completed as soon as 
the algorithm has operated on all of 
the elements in either List 1 or List 
2, i.e., when either a exceeds mor b 
exceeds n. Assume that each list has 
at least one member. The algorithm 
steps are: 

1. a=O, b=O- Set the counters for 
ead1 list to an initial value of zero. 

2. a= a+ 1 : b = b+ I- Increment 
the list counters. 

3. If a > m, then quit-If a exceeds 
m, then there are no more 
members of L •. 

4. If b > n, then quit-H b exceeds 
n , then there are no more 
members of L)'. 

5. ReadXG: Read Yb-Read the next 
member of each list. 

6. 1£ X. = Y~, then go to step 16-A 
match. Add this value to th 
answer list. 

(If step 6 fails, no match is found and 
either X. or Y ~ is larger than the other. 
After determining which list contains 
the smaller value, increment the 
counter for that list and read the next 
item in the list.) 

7. If Xn < Y~, then go to step 12-lf 
true, then Xa is smaller, and the 
next membe:r of L. should be 
read. 



(If step 7 is not true, then Y6 must be 
le s than X •. Therefore, increment b 
and read the next member of L •. ) 

8. b = b+ 1-Increment the counter 
fort,.. 

9. lf b > n , !hen quit-If b exceeds 
n, then the entire list has been 
read. 

10. Read Yi.-Read the b•h member of 
list L,.. 

U . Go to step 6-Do comparison. 
12. a. = a+ 1-lncrement the counter 

for list L •. 
13. U a > m, then quit-If a exceeds 

m, then the entire list has been 
read. 

14. Read Xa-Read a•h membet of list 
Lx. 

15. Go to tep 6-Do comparison. 
16. Write the value X. in answeT 

list-Update the answer list. 
Either X. or Y0 can be chosen 
since they are equal. (No djscus­
sion of the mann er in which 
answer list i maintained is 
presented here.) 

17. Go to step 2-Get the next list 
member. 

Notice that ead1 list member is ex­
amined one time and that the answer 
list is always ordered. 

This algorithm perfonns set inter­
section. A similar algorithm can be 
devised to do set union. The intersec­
tion of two sets is the set that contains 
items common to both sets. The 
union of two sets is the set of items 
contained in one, the other, or both 
lists. 

Notice that a single tep in the al­
gorithm-step 6-compares the two 
values in each list. Th e remainder of 
the aJgorithm is bookkeeping-test­
ing for the end of lists and determin­
ing which li t counter, a orb, should 
be incremented. Another method of 
comparison using bitmaps affords 
the opportunity to use machine-lan­
guage in tructions to find the inter­
section and union of two ordered 
lists. 

Bitmaps 
A bitmap is a string of ls and 0 . 

Each member of the bitmap has a 
position and a value, and each posi-

tion ln the bitmap can take on the 
value 0 or . A bitmap of length 8 (a 
byte of mem ry) can represent any 
ordered list of the integers 0 through 
7. A value of 1 in a b1tmap p ition 
mean that the integer correspondffig 
to that position is included in the list; 
a 0 in that position mean that the in­
teger is not indud d in the ordered 
list. The bitmap 10001001 thu tands 
for the ordered list (0, 4, 7) (see table 
1). Table 2 provides some other 
examples. 

A single byte can be u ed to repre­
sent a n ordered Hst of from 0 to 8 
elements in the range f integers 0 to 
7. Thus, the ordered lists ( ) and (0, 
11 2, 31 4, 5, 6, 7) can be represented 
by a single byte, as table 2 shows. 

ln some cases, bitmaps may repre­
sent a memory savings over alter­
native methods of representing an 
ordered list. 1 will have more to say 
a bout uch memory requirements 
w he.n 1 discuss compression of 
bitmaps. 

Bitmaps for Comparisons 
Bitmaps provide an elegant 

method for comparing ordered lists. 
This method reHes on the powerful 
AND and OR Boolean operations 
found in most machine languages. 
The results of the AND operation on 
2 bits equals 0 unless both bit are 1, 
and the result of the OR operation on 
2 bits equaJs 1 unJess both bits a_re 0. 
Table 3 shows the AND and OR per­
ations performed on bitmap repre­
sentatio ns of the two lists (0, 2, 51 7) 
and (1, 3, 5, 6) . 

If you are unfamiliar with Boolean 
operations, look closely at table 3. A 
bit-by-bit operation has been per­
formed vertically. Notice that the 
re ults are ordered lists. Hundreds of 
machine cydes would have been re­
quired to olv these problems using 
a standard algorithm . (For example, 
try u ing the 17-step compari on al­
gorithm to find the intersection of the 
two list in table 3, keeping track of 
the numb~r of increment and com­
parisons.) An assembly-language 
program to solve the same problems 
using bitmaps i much faster. If loca­
tion A contains a bitmap represen a­
tion o (0, 2, 5, 7) and location B con­
tain a bjtmap representation of(], 3, 

01 234567-Pos1!1on (O through 7) 
10001001 -Value (0 or 1) 

Table 1: Tlie bitmap 10001001, w/licll 
represe11ts t/w ordered list (0, 4, 7), 

Bitmap 

00010001 
11100001 
001 11 100 
00000000 
111 11111 

List 

(3 , 7) 
(0, 1, 2, 7) 
(2. 3 , 4, 5) 
() (List Wilh no members) 
(0. 1, 2, 3, 4, 5, 6, 7) 

Table 2: Bih11ap l!Xtl11!ple5 nnd the cor­
respo11di11g lists. 

a. The intersection of two sets . 

Input 

Bitmap Ust 
10100101 -(0. 2, 5. 7) 

AND 
01010110- (1, 3, 5 , 6) 

Result 00000100- (5) 

b. The union of two sets. 

Input 

Result 

Bil map List 
10100101 -(0, 2. 5 , 7) 

OR 
010101 10- (1, 3. 5. 6) 

I 
11 1101 11- (0, 1. 2. 3 , 5, 6, 7) 

Table 3: Boolean operations on tlu: 1Jit11111µ 
representations of huo lists: (0, 2, 5, 7) rmd 
(1. 3, 5, 6). T/lebit-by-bit ANDoperotio11 
(a) yields n bit rt?p •-esmting the iP1tersec­
tio11 of the sets of elemenls in fhe two hi­
put lists; Nie OR opt.>ml ion (b) yields a bit­
map representing tire 1rnion of t/1e /:wo in­
put lists . 

5, 6)1 then a two-step program per­
fo rms the intersection: 

LDA A 
ANDB 

The first of these two statement 
loads the accumulator with the con­
tents of A. The second statement per­
forms an AND on the contents of the 
accumulator with the contents of 
memory location B. Only three 
machine cycles are reqttired for each 
in truction, using a 6502 micropro­
cessor. Eight machine cycles are 

O<:iol>er 1i!I$ l!'l BYTE PubJicollons In~ 48l 



Listing 1: The assembly-umgttage code lhal perfonns tile intersection of two 256-byte ordered 
lists. 

LDX 10 
LOOP LOA A ,X 

ANDB,X 

STA C.X 

£NX 

CPX #0 

BNE LOOP 

Bitmap 
Position 

0 

2 

.3 

4 

5 

6 

7 

Load the X register with 0. 
Load the accumulator with the contents of address A 
modified by register X. The aclual address to be uaed is A 

lhe contents of the X register. 
Perform an AND on the contents of the accumulator with the 
oo.ntents of the address B modl!led by register X_ 
Store lhe result ol the AND operation in the memory looatlon 
C modilted by register X. 
Increment the X register, i.e., add l lo the exisllng contents 
ol the X reglsler. 
Compare contents of X reglsler with number 0 . In the 650:<!, 
11 wrilparound occurs when the value 255 Is lncre.manled, La., 
255 + 1 = o. 
11 the comparison cl X with 0 Is not equal to 0, 1hen qo to 
LOOP. 

Abbreviation Altribute 

SEX 0 =MALE 
1 =FEMALE 

MAR 0 = UNMARRIED 
1 ,.. MARRIED 

TYP 0 .. DOES NOT TYPE 
1 =TYPES 

COL 0 :c NOT COLLEGE GRAD 
1 = COLLEGE GRAD 

FRN 0 "" NOT FRENCH SPEAKING 
1 .. SPEAKS FRENCH 

GER 0 "' NOT GERMAN SPEAKING 
1 = SPEAKS GERMAN 

ITL 0 "" NOT ITALIAN SPEAKING 
1 "' SPEAKS ITALIAN 

RUS 0 "" NOT RUSSIAN SPEAKING 
1 "' SPEAKS RUSSIAN 

Table 4: The bitmap representation of an emplo}}ee file. 

Bitmap Abbreviation- SEX MAR TVP COL FAN GER ITL AUS 
Employee J 0 0 I I 1 1 0 0 
Employee 2 1 1 1 0 0 0 0 1 
Employee 3 1 1 0 l 1 0 1 1 
Employee 4 0 0 l 1 0 1 1 0 
Employee 5 1 1 0 0 1 1 0 1 

Table S: The bitmap constn1ctio11 fol' a personnel file. T/1e abbteviatio11s are defined h1 
table 4. 

needed to compare bitmaps as op­
posed to hundreds of machine cycles 
required to compare ordered lists 
represented in some other fashion. 

A bitmap of length 8 is not a par­
ticularly exciting data structure 
because it is limited to the integers 0 
to 7. However, by u sing a page of 
memory (256 bytes ;>< 8 bits/byte = 
2048 bits), we can use bitmaps to rep­
resent ordered lists for the integers 0 
to 2047. Here we see the possibilities 
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fo.r a much more powerful data 
structure. 

In extending our single-byte exam­
ple for intersection, we will use two 
ordered lists of 256 bytes. The first list 
begins at location A and the second 
at location B. We wish to store the in­
tersection beginning at location C. 
The assembly-language code in 
listing 1 performs the intersection for 
A and B. 

The union operation is analogous. 

Merely replace the instruction AND 
B,X with ORA 13,X (perform an OR 
on the contents o.f the accumulator 
with the contents of location B 
modified by register X). 

Use of Bitmaps 
Perhaps the most familiar use of 

bitmaps in home microcomputers is 
in the disk operating system (DOS), 
in which each sector on a disk is 
given a particular position in a bit­
map. The use of a 1 in that place 
means that the sector is free and able 
to be used for a new file. The use of 
a 0 in that place means that the sec­
tor has been used and is unavailable 
for a new file. In the DOS applica­
tion1 there are only two possible 
values for a sector, either used or 
unused-a binary attribute. 

A particular database may contain 
several binary attributes that can be 
handled with bitmap representa­
tions. Take, for examp1e1 a personnel 
file for a corporation that has exten­
sive European operations. Table 4 il­
lustrates the bitmap representation of 
such a file, and table 5 details the file's 
construction .for five employees. 

Based on the table 5 data, em­
ployee 1 jg an unmarried male with 
a college degree who can type and 
who speaks French and German but 
not Italian or Russian. Employee 2 is 
a married female without a college 
degree who can type and who 
speaks Russian but not French, Ger­
man, or Jtalian. Employee 3 is a mar­
ried female with a college degree 
who does not type and who speaks 
French, Italian, and Russian but not 
German. 

Notice that the table 5 structure is 
a matrix. The characteristics for an 
employee are stored horizontally. The 
vertical representation is also in­
teresting. Looking down the Typist 
column1 note that employees 1, 2, 
and 4 can type. Also notice that em­
ployees 2, 3, and 5 speak Russian, 
and so on. The columns are examples 
of inverted lists. The inverted lists in 
the personnel file enable the manager 
to easily find employees who have 
certain skills. 

Because the columns of the matrix 
foi:m a bitmap, the AND and OR 
operations can be used on the col-





Employee lntermedlate 
Number AUS SEX Answer COL Answer 

1 0 0 0 , 0 
2 2 1 1 0 0 
3 1 AND 1 1 AND 1 1 
4 0 0 0 1 0 
5 1 1 1 0 0 

Table 6: Th e intersection of RUS, SEX, and COL ollmws of tl1e tah/e.5 bitmap co11str11c­
Ho11. Thermswet indicate~ that only employee 3 is femp le, R,11sslan-speakin , a11d a L·olfege 
graduate. 

dexing (or characterizing) employees, 
LlTMAS characterizes an item such 
as a journal article, a client, or a 
35mm slide. The attributes used for 
indexing are called keywords. UT­
MAS permits the definition of 512 
items per disk (analogous to em­
ployees in the previous example) and 
512 keywords (analogous to the col­
llmn headings: SEX, COL, TYP) . 
Any number of keywords may be a t­
tributed to an item. The power of bit­
map searches becomes very evident­
in LITMAS, which can perform 60 in­
tersections or unions on a file of 512 
items in Jes than 20 econds. 

umn representations . For e.-<ample, a 
female Ru sian-speaking college 
graduate can be found by performing 
the following intersection: RUS AND 
SEX AND COL The intersections are 
done serially, as table 6 sh ows. Fir t, 
the intersection of RUS and SEX is 
performed, then the resulting in­
tersection answer is intersected with 
COL. 

because you can use a single bit in 
p1ace of an entire field within a 
record. The bitmap scheme also pro­
vides a time-saving rneth d for re­
trieving records that match earch 
criteria . 

The examples discussed in the re­
mainder of this article use a bitmap 
matrix of length 256. Although 
smaller than the LITMAS matrix, this 
matri can demonstrate bitmap 
calculations while allowing a single 
byte to represent a position number. 
In extending bur discussion to larger 
matrices, we\ ill have the opporhmi­
ty to dlscuss the techniques for modi­
fying and compressing a bitmap. 

Extending Bitmaps to More 
Complex Systems 

ln the personnel-file e ample, a 
single bit represents the presence or 
absence of an attribute. This scheme 
may resul t in pace saving when 
you're constructing a database 

Bitmaps easily lend themselves to 
cross-indexing systems for literature. 
The LJTMAS system, for e ample, 
creates a matrix similar to that pre­
sented for the personnel problem of 
th previous section. Instead of in- The rows in our matrix are bitmaps 

COMPETITIVE EDGE 
Sytcrns with CP/ M 80, CP/M-86, MP/ M-86™, & MSDOSTM 

Operatlng Sytems 64K to l024K Main Memory, 1 MB to 40 MB 
Floppy & HD Storage, Single & Mu11i· user Systems . 

Announcing Our Ultra Budget System: $1895.00 
10 Slot Integrand Cabinet with 4MHz ZSOA, 64K, 2 Serial / 2 Par. 
Por1s, (2) 8" Single-sided I MB Floppys & Spellbind~r 
Word processor. This System is shipped ready io boo1 and run and 
it i5 expand able to hard disk & up to 8 ~ l aves . Yes, tliere i -a splleial 
dealer price . . . . 
Other Systems From Competitive Edge: 
IQM H:i68000, 128K, CP /M68K, (2) 8" 2.4MB Floppies 
IOMHZ 8086, l28K, CP I M86, (2) 8" 2,4MB 'Floppies 
IOMHZ 8086, l 2BK, MSDO , (2) 8" 2.4MB Floppies 
6MHz CPU Z, 64K, GP / M80, (2) 8" 2.4MB Floppies 
6/ SMHz 85/ 88, 64K, CP / M80 , (2) 8" 2.4MB Flopple 
Lomas S- 100 PC, J28K, (Z) S" Floppies 15 Slot MB 
Compupro- 816-C 3-User, 384K, 21MB HD 
Compupro 816-C 3-User, J84'K, NO HARD DISK 
Compupro 8J6-68k 68000 CPU 
Lomu 2-Um MPM-86 256K, 8086/ 8089, (2) 8"' 2.4MB 
Lomas 5-Um MPM-86 512K, 86/89, 32 MB HO 
Telelek Systemaster, (2) 8" 2M B. 10 Slot MB 
22MB Hard Disk: for Teletek: 
SEA TILE GAZELLE llir 5995. SALE $4695. 
ADV A CED DIGITAL CALL 
QUME 102 Terminal $535. 
TELE VIDEO 950 875. 
EP ON FX80 545 . 
DR! PASCAL MT + 86 425 , 
Compupro DI k J/ CPM 44:>, 
Compupro 80286 CPU t 164. 

VLS1JAL 50 
TELEVIDEO 92 
C. !TOH F10 40 CPS 
ORI ' 'C" fo r CPI M-86 
IOMH:t 8QB6 or6BOOO 
LOMAS 20286 CPU 

$3895 . 
3895 . 
3925. 
2995. 
3095. 
2495. 
9895. 
6566. 
6566. 
3895. 
8095 . 
2495. 
2295. 

635 . 
689. 

1195. 
42S. 
62 1-

ALL 
CP/ M, C~/MS6, MPIMB6 aro •itlu:r Trademark< or Re1b1crcd Tr-d•m rk• or Dlglcol 
Rl:>cilrch. Compupro i• ~ C'obdbou1 Comp~n~ . 

P .O . Box 556, Plymout.h, Mlc:higan 481"10 
ORDERS ONLY: 1-800-336-1410 LOCAL &I NFO: l1 3-45 l -066S 
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Peripherals/Software for Robots 
HERO MEMCOM BOARD 

This product provides a means to develop programs for the 
robot using a personal computer, and expands the robot's 
memory with an additionaf 30K of RAM. A large wire-wrapping 
area is also available on the board for user experimentation. 

• Two S·bit bl-dlrectional parallel ports wi th handshaking 
lines -for superfast data transfers between t he robot and Cl 
computer (connects directly to our APPLE-HERO COMMUNICA· 
TOR board), plus two 16·bit timers. 

•An RS232 serial port for two.way communications be­
tween the robot and a computer. 

• Serlal communications software in an onboard EPROM 
which allows uploading and downloading of programs 

PRICE $295.00 
APPLE-HERO COMMUNICATOR 

This product provides the hardware and software 
necessary to implement t:-No-way hlgh speed parallel com· 
munications between an APPL~ computer and a HERO 
robot eouipped with our HERO MEMc;OM BOARD. 

•A peripheral card for an APPLE that contains tWo 8-blt 
parallel ports with handshaking lines. and two 16-bit timers. 

•Data transfer software for the APPLE board and for the 
HERO MEMCOM BOARD burned into two 2716 EPROMs, 

•A disk contalntng heavily commented 6808 and 6502 
sou'(ce codes for downloading and uploading of programs. 
These source codes are compatible wlth the sc MACRO 
ASSEMBLER and the S-C 6800 CROSS ASSEMBLER available for 
the APPLE from the SC SOffiVARE CORPORATION. 

MICROMATtON INC. 

9104 Red Branch Rd. 
Coturnbla. MD 21045 

PRICE $159.00 

For information call: 
l301) 730 .. 1237 

Clrcle 304 on Inquiry card. 



COMPUTER HUT™ COMPARE 
OUR 

SERVICE & PRICE! 

IBM-PC & XT 
CALL FOR 
PRICE 

HARDWARE FOR IBM-PC 
DISK DRIVES 

landon TM100-2 OS/DD $239 
TEAC FD·558Slimline $269 
SHUGART SA-455 half-high $259 

MAYNARD ELECTRON/CS 
Floppy Disk Controller $169 
FDC w/Par. Port $219 
FDC w/SerPort $239 

MK RESEARCH CALL 
Ram 64K to 512K + SP PRICES 
Mu/ti/unction+ Ram TOO LOW TO 
Color Graphics for IBM-PC PUBLISH 

QUADAAM 
Quadboard-PP,SP,CIC,Mem + slw 
64K . . .... $295 256K . .... . $439 
Quad 512+ SP,Mem with slw 
64K . .. .. . $249 512K . . .... $659 
MICROFAZER (print buffers) 
MEB Snap-on Epson/IBM 
ME64 Snap-on Epson/IBM 
MP8 P·P w/pause/copy 
MP64 P·P w/pause/copy 

~RESEARCH 

$129 
$229 
$139 
$229 

Mega Plus 114-Funct 512K + s/w $879 
ComboPJus JI 4-Funct 256K + slw $499 
HERCULES 
Hi Res Graphics 720 x 384, 
PP, + slw $389 
FREDRICKS ELECTRONICS 
COLOR PLUS 640 x 200, 
16-Color + s/w $369 

MBI 
Monte Carlo 5-Funct 64K-1M $319 
QCS 
Big Blue 4-Funct + ZBO for CPIM 
& hard disk /IF with s/w $479 

I HARD DISK . IBM & APPLE I 
DAVONG, MOUNTAIN CALL 

MODEMS - HA YES 
Micromodem II for Apple II $275 
Mlcromodem II w!Term Prog $319 
Smartmodem 300 $225 
Smartmodem 1200 $535 

MONITORS 
AMDEK 
Video 300G . .. $135 300A .... $149 
Video 310A $165 
Color I . .. .... $299 Color II . . $449 
Color Ill $379 

PRINCETON GRAPHIC SYSTEM 
HX12 Hi Res RGB monitor .... $509 
SANYO, NEC CALL 

PRINTERS 
EPSON w/Graftrax 
RX·BO ........ $379 FX-80 ..•. $599 
MX-80 FIT . .. . $449 MX-100 .. . $649 
brother® 
H R1 A Par . • .. $759 Ser . ..... $859 

C·ITOH 
STARWRITER F·10PorS 
PRO WRITER 8510 P 
PROWRITER 8510S 
PROWRITER2 1550 P 
PROWRITER2 1550 S 

IL 1' 
STAR MICRON/CS ~t(§Vf 

$1195 
$399 
$579 
$690 
$749 

Gemini 10X . $329 Gemini 15 . $499 

OKIDATA 
82A ..... $419 83A ..... $689 
84P .. . . .. $1099 84S ... . .. $1199 
92P ...... $5.25 92$ .. . ... $609 
93P ... .. . $949 93S . . .... $1049 

NEC, COMREX, JDS, DJABLO . . CALL 

Tractor feed, Ribbons, Ptintheads 
Daisywheels, Diskettes .. .. .. CALL 

SOFTWARE FOR IBM PC 
WORDPROCESSJNG 
WordStar . . $299 Word Perfect $329 
Mai/Merge . $159 EasyWriter . . $129 
Spel/Star . . $159 Volkswriter . . $129 
EasySpe/Jer II $159 
Select $339 

SPREADSHEEVGRAPH 
Lotus 1-2·3. $355 Mu/tip/an . . . $189 
TK! Solver CALL Fast Graph .. $189 
SuperCa/c 11$199 VisiCa/c .... $189 
Visi Trend/Plot $229 

ACCT/FINANCIAL 
Home Accountant Plus $99 
Eagle Money Decision $129 
Tax Manager $179 
Peach Pack (GLIARIAP) $369 
DATA BASE MGT. 
dBase JI . .. $429 EasyFiler . .. $279 
TIM Ill . .... $349 Quick Code . $219 
Vis/ Dex . .. $189 Vis/ File .... $239 

ANY S/W NOT LISTED? . CALL 

•ppkz® ~ Apple lie -=-• 
128K 80 col, 
disk, monitor [ljltOOff~Rj'\ 
CALL 

I HARDWARE FOR APPLE I 
MICROTEK 
Dumpllng-GX$99 DMP·16 .. .. . $179 
BAM-16 . .. . $99 BAM-128 •. . . $349 
RV611·C $89 

RH ELECTRONIC · Super Fan II . . $59 
ORANGE MICRO Grappler + .. $129 

al5 
CPMICARD $319 Z·CARD . ... $135 

SATURN 
Ram - 32K $169 Ram 64K . ... $299 
Ram 128K $429 

PROMETHEUS 
Versacard $149 
Graphltti Graphics $99 

I DISKS DRIVES FOR APPLE I 
• 

RANA Eflte CALL 
TAVA Data Drive 

or Applette $249 

FULL LINE APPLE SIW CALL 
Apple II+ Compatible system CALL 

DEC Rainbow 100 CA.LL 

ANY PRODUCT NOT LISTED? CALL ASK ABOUT OUR REPAIR SERVICES 

COMPUTER HUT ORDERS & INFORMATION ORDER-LINE ONLY 
OF NEW ENGLAND INC. 
101 Elm St., Nashua, NH 03060 

(603)889-0666 (BOO) 525·5012 

,t,11 pro<luct8 usually In stock for Immediate shipment and calf)' ru ll manufacturers· warranty. Ptlce subject 10 chenge-ihle ad prepared two montlls In advance. You 
0111 lha low&St price. We honor person.al onacke-allow 10 days to clear. COD up 10 $300 add 3%. Visa, MaalarCard add 3% . For shipping, lnaurance and handllno add 
2'/o or S5.00 mrn. APO & FPO orders add 15%. Include pnon.e number. Cell (8031889-0666 ror a return authorization number ptlor to retumlng eny malerlal. 
,t,ppla ts a trademark ol Apple Computers Inc. ,IBM 19 •trademark of IBM Corp. Circle 109 on inquiry card. 



Position 
Byte II 
Bit II H1 Byte 
Bit Value 

0123 567 
Byte 0 

76543210 
00 0 00 0 00 

89101112131415 16" 
Byte 1 

76543210 7 
00000000 0 

247 248 249 250 251 252 253 254 255 
Byte 31 

0 7 6 5 4 3 2 1 0 
0 00000000 

Table 7: Bilmnp repre.s1wtntio11 of item prior tn imfrxing. 

of length 256; that is, position 0 to 
255 are represented. This represen­
tation requires 32 bytes (32 bytes x 
8 bits/byte = 256 positions). Within 
UTMAS1 each position in a bitmap 
row is associated with a user-defined 
keyword. Keyword number 0 is in 
position 0 of the bitmap; keyword 
number 1 is in position 1 of the bit­
map, and so on. As a new item i in­
dexed, the appropriate keyword posi­
ti ns are set from 0 to L Table 7 
shows the bitmap representation 
before indexing. 

he top row of table 7 · pedfie the 
position within the bitmap, 0 to 255, 
and the econd row demonstrates the 
byte number corresponding to vari­
ous bihnap position . Byte 0 contain 
positions 0 through 7, while byte 1 
contains positions 8 through 151 and 
so on. The third row shows the bit 
position within the byte. The high­
order bit is 7 and the low-order bit is 
0. The fourth row specifies a value of 
0 in the bitmap row prior to index­
ing any item. 

tn order to mp a bit from 0 to 1 at 

a particular position in the bitmap, it 
is necessary to locate the specific bit 
by tracing from position number to 
byte number and then to bit number 
within that byte. 

Beginning with a bitmap of all Os1 
it is necessary to change th 0 to ls 
in those p ositions corresponding to 
the attributes to b associated with 
the item . Suppose a bitmap-position 
integer corresponding to such an at­
tribute is contained in the POSN 
location. To determine the bit to be 
changed, you must determine the 
BYrE number and the BIT number 
within that BYTE. To find the BYTE 
and BIT numbers, divide POSN by 
8. The integer re ult .f this division, 
i.e., BYTE = INTEGER (POSN/8), is 
the byte position in th bitmap. The 
remainder fr m the divi ion , 
REMAIN=POSN- (8*BYTE), can be 
used with listing 2 and its code, 
which employ an OR operation to 
set the appropriate bit to 1. 

To perform the op ration, we can 
load the Y register with BYTE and the 
X register ith REMAlN. We then ob-

tain the BYTE membe.r of the bitmap 
and perform an OR with it and the 
REMAlN member of the TABLE and 
store the result back in the bitmap, 
as the listing 2 assembly-language 
c de hows. The OR operation sets 
the desired bit to 1 while other bits 
within the byte retain their previous 
values. 

In our calculation of BYrE and RE­
MA.JN we used uasi-BASIC code. In 
assembly language there is a quick 
way to determine the BYTE and RE­
MAIN values. Because POSN is a 
single-byte integer, integer division 
by 2 is a right shift of the number, 
and division by 8 is three right shifts. 
The remainder, REMAIN, is the 
value of the 3 low-order bits of 
POSN1 while the 5 high-order bits of 
POSN contain INTEGER. 

Our calculations thus become easy 
in assembly language, as listing 3 
illustrates. 

Sparse Matrix Problem 
It is clear that bitmaps are efficient 

for representing ordered lists when 

Listing 2: A me th ad for setting u purticrilnr bitmap bit, give11 a byfe 
111m1ber (flu> i11{eger porliou of a bitmap-position number divided liy 
8) and a remainder. (The table i11dicates tlie bit position to be set for 
a iven remai11der.) 

Listing 3: The corle for f/1e calc11/atio11 of BYTE n11d REMAIN. 

LDY BYTE Load Y register wHh the value BYTE. 
LDX REMAIN Load X register wllh the volue 

REMAIN. 
LDA BITMAP,Y Load accumulator with contents of the 

11ddress bitmap modified by the Y 
register. 

ORA TABLE,X Perform a n OR on the accum\,llator with 
the contents of TABLE modified by X 
reqi~ter_ 

STA BITMAP;'{ Store the accumulator (result) b.ack into 
the BITMAP. 

TABLE- 1000 0000 Rema nder 0 sets 7\h b 1 

0100 0000 Remainder I sets 6th bit 
0010 0000 Remainder 2 sets 5th b1i 
0001 0000 Remainder 3 sets 4th bit 
0000 1000 Remainder 4 ~els 3rd b i! 
0000 0100 Remainder 5 sels 2nd bit 
0000 0010 Remainder 6 sets 1st bu 
0000 0001 Remainder 7 sets 0th bit 

LOA POSN 
AND r%00000Il l 

STA REMArN 
LOA POSN 
LSR 

LSR 
LSR 
STA BYTE 

Load the occumulator with POSN. 
Perform an AND on the accumulator 
wlth the brnory value 000001 I J. The 
resuh of I his operation wlll be o iero 
out bits 7, 6, 5, 4, and 3 . Bits 2, I, 1md 
0 remain os they were . 
Store the resul! In REMAIN. 
Load the accumulelor with POSN. 
Shift he accumulator lo the r ight (LSR 
= logical shlll right one bil) three 
times and Ignore the blls which fall out. 
(Nole that each LSR pushes a 0 into the 
high·order bit. 

S ore the resuli of the shllls in BYTE. 



THI II 

T h e HARD DISK CONT DLLE for 
IBM PC a nd T l PROFESSIONAL Computers 

Whether you use MINISCRIBE, SEAGATE, SHUGART, TANDON, D ISKTRON, 
SY Q U EST, MAX T OR or others w it h ST506 compatible interface, this is the ONLY 
BOARD you need. 

It plugs right into the IB M PC, end features: 

• Perellel seek - s llows overlap seeks between 
drives 

• ECC generetion/check/correction 
• CRC generation/ check 
• Up to 4 disk drives 
• W r ite-protect each drive ind ividually 
• CARTRID GE CHANGED , CHANGE CARTRIDGE 

end CARTIDGE IN lines are provided to allow use 
of cartridge type disk drives 

• Compatible with 140 Mbyte MAXTOR drive 
• Programmable track format: data length is 

variable from 128 - 4095 b y tes/sector 
• Data transfer rate 5 Mbits/sec 
• M ultiple sector transfer 
• Multiple track transfer 
• Deta scan, Date verify commends 
• OMA Data transferring 

Dealer•a inquiries invited. 
Competit ive Pricing 

HARD DISK SUBSYSTEM AVAILABLE 
For more information contact: 

ZDBEX 
7343-J Ranson Road • Sen Diego . C A 92111 • (619) 571-6971 

ZOBEX 18 A TRADEMARK OF ZOSEX CORPORAT ION IBM IS A TRADEMARK OF INTERNATIONAL BUSINESS MACHINE S CORPORATION 
T l PROFESSIONAL IS A TRAOEMARK OF TEXAS INSTRUMENTS CORPORATION 

Circle 521 on Inquiry card. 
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I USl.Nl"IB • l OUCATIDNAL • o.tiTil !IQE: "' GAME& 
UTIUTIH • GCllNCI • M UllC • ORAPHtC$ • ANANCl 
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• GAMES • UTIUTIE.5 • GAAPHICS • 11\lfEOEA • 
SCIENCE 11 TECHNOLOGY. £ooh !'Kl<od <tt•~;. 
iw•il•bt• fQt' anly S59 .95 ••u;h. 

WHY PAY MORE? 
o-Op- ,..,....._t lrt1M I.his ~ ~ S..wa Up to S'15D. 6.i, 
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~c
1

~1peu0n~ 
Low, direcl prices • Fosl, direct service 

2532-450. ' . . . . ... ' . . $ 4 2 & 

2716-450 .. ' . . . . . . .. ' 320 

2732-.450," ••, I "" < 3" 
2764-250 ... ' .. ' .. . .. 7u 
41 64· 1 50P ........... 411 

4164•200 , • • • O •• • ' •• I 410 

6116· P3 .... .. .... . , . 430 

6116-l P-3 . . ......... 410 
Mll S2 9~ 5l'Cl01AQ 10 Cit onlers 1.611 '" qttl11 tlld 11dl!• 

OEM • Ouo11111v dls:counrs c10llco1e • Po s oo 
oppr™>I • C.O D OK · C1e<1i1 cordS · Fl 1esldenls 
Odd 5% rox • All new, oo sur~us. no secon<1s 

( Pt""5 SlllJiecl IO choncJt ) 
4920 Cypress SI. , Suire 100, lOmpo, Fl 33607 

In Fl, and ror rnro., coll 8 I 3·875-0299 
FOR ORDERS ONLY. 800-237-8910 

-~ 
8AM-6PM EDT 

Clrc1e 182 on Inquiry cetd. 

II DISKETTES 
3M Scoldi BRAND 

AT SUPER LOW PRICES 
WE WILL SHIP YOUR ORDER 

WITHIN 24 HOURS ANO WE PAV 
THE SHIPPING CHARGES 

rlf.1 
"'=": -~coo ACCEPTED 

DEALER INQUIRIES INVITED 

~ CALL TOLL FREE 
L:....I 800 922·8193 

IN CAUFORNIA 
8 00 468 · , 0 6 8 

hycu liJLHln1n '01nu 
~or.ttu.S\151511 • 
P'a~n G•t-.c• Boi; i0$ 
"'e· .. .-0111v 0:•~ CAi g -a-:io 

Cl1cle 460 on jnqulry oard. 

~ 

ANALOG-DIGITAL 
DIGITAL-ANALOG 

CONVERSION MODULES 

SOFTWARE 
CAIN CONTROL 

CALlFORNIA DATA 
CORPORA TlON 

l475 Old Cafle]o flaad , Suile C· lD 
NewbU<y ~a·~. CA 91320 

1805) 498·3651 

Circle 76 on inquiry card. 

SINGLE llOAAD OOMPUTEfl • ZllOA • liiKRkM • l SE ~l 
PORTS • l CENTAONICS PORT • SYSTE~l lEST PROM 

TWO Ii"" 0151( DRIVES . CPJIA • COMP>.noLE. SUPER FASr 
OIS · ~CCESS • 321( SOFTWARE SPOOLER • OIG!TAL 

PttASH()Q( LOOP • WOO NE!TKEAIBMSTA.IJOARDSO 
OR DO • OEM ANO PRIVATE 1..A6LES AG EEMENT5 

ARE AVAILABLE • DEA ER OkSCOU TS 
MANUAL' SCtlEM~ncs t 35 CYBERTEK CORP. 
BOAl!D ~rr U)IJ P.O. Box 1913 
CHASSIS KIT ~ l<lllt!;lh FL ll011-19,1 
CPM + BIOS Sll(I Tel l~) 31!i5-17SO 

Circle 131 on inquiry oard . 

AHt.EII• 
I 

VIC IO 
eo CoU64K 24K mem exp. 

BARE BOARDS 

29.00 
• Includes primed PCB 
• Pfctorlal layout 
• You add parts and labor 

A~sembled 129.95 1 /\s~&mbhid ••. 109.95 

Gemini TOX prlnt~r , -·-------·- .. 315,9.S 
Parallel card wlcable .... , " .. " .. 69.!15 
ZBO Plus ......... . ' - ..... 129.ll5 

'"THE OPERATOR" 300 band modem 
00~1in' I l&Qulm <ens! card , Software and lull 
documen101lon Included lnlorrace• wllh mosl 
Gommunlea1 ons so"ware Including AE PAO 
AUIO OMWer Wl(fl$connec1. 

I OATR-Rllf 

149.95 Corpoc'QtJon 
3086 laieel Ing St 

I Auroro, co 80011 
(303) 366-5£67 

c rrcte 138 on Inquiry card, 

the number of 1s in the list is almost 
equal to the number of Os. If there are 
100 bits set to 1 and 156 bits set to 0, 
a bitmap of 32 bytes can be used to 
represent a list containing 100 in­
tegers. As the number of 1s in the bit­
map declines toward O, however, the 
efficiency of the bitmap for memory 
use declines proportionately. This is 
the sparse matrix problem that occurs 
when a matrix is filled with a great 
many more Os than ls. 

Suppose a bitmap of length 256 i 
used to represent the ordered list (1, 
254) . The bitmap still requires 32 
bytes. Because a single byte of mem­
ory can be used to rep re ent any 
number from 0 to 255, you could use 
2 byte of memory to represent the 
two integers in the ordered list, a sav­
ings of 30 bytes over the bitmap 
method. 

In des igning LITMAS files I con­
fronted a similar problem. I estimated 
that of 512 possible keywords, an 
average of 10 to 20 would be used for 
any particular item. I con idered 
using lists in integer form a nd con­
verting to bitmaps prior to list com­
parison s. The same routine used to 
update a bitmap can be used to con­
vert an integer list to a bitmap. In 
such a case, the bitmap becomes an 
intermediate form of representation 
tliat still pemrits rapid manipulation 
of lists. 

In the design of LlTMAS, however, 
I took another approach and devel­
oped a series of algorithms for th 
compression and expansion of bit· 
maps. A vi ual image of the files is 
that of an accordion . When the 
bellows i completely expanded, th 
files are ready for AND and OR aper· 
ations. However, the beilows are 
stored on disk in a compressed for· 
mat that guarantees that no bytes are 
0 unless the entire bitmap is 0. Jn thi 
last case, only a single byte is 
required. 

Bitmap Com pr ession 
The manner in which compression 

is accomplished is best illustrated 
with an example and a serie of 
d iagrams. Then l will explain the 
coding tricks used to accompli h the 
compression. 
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~~3=~ ------

· ---- - . . --- - --

ow veryon can have the advantage of a full-color 
graphics ystem at a very affordable pri e. 

The Canon A -100 microcomput r gives you a choice of 27 
high resolution colors. Plus. its quiet color ink jet prin t r 
gen rat clean. cri p, impr siv copi . 

And it i n't ju t the AS-lOO's vivid color that dazzle . It has a 
powerful, fast 16-bit microprocessor with tandard 128K RAM. 

A choice of storage capacity that include r.: lfii. inch mini or 
8-inch floppy disks, with hard disk drive al o availabl . 

Operating systems CP /M- 6* or M -D t that accept a 
wide range of oftware programs, includin Word tar"" (word 
processing), Cale tar ~>) (spread h et) and Info tar*" (data ba e 
management). 

~ v n a choice of color or monochrome green display unit. 
II of which make it th perfect tool for busine and 

profe sional needs. 
Then w Canon -100. It's so smart, it makes life simple. 

r------------- ~~~ 

I Canon . ':f\ .. _lnc. I 
ystems 01v1s1011 

I One Canon Pla1.a. Lake Succe . NY 11042 \ 

I Please send me more infom1alion about the Canon I 
I A. ·100 Microcomputer. I 

I N:im<' I 
I 

4Pl4•J\M.' pn nt ) I 
T iile---------------

1 Cnmp.m1y 1 

J Addr(·~~~- --------------

(.;;\)'---------------
(St:i tel 

I 

I 

Canon : 
I o mart, it makes life simple. I 

Phnnet 

L---------------~ 
•cp I M .W) 1s. a • rnck•mark of Di~1ui1 Rcsc:trth. 'MS· DOS is :1 l rndil.'llllUk Qf M lcmsoh. • • \\'ord Lar, C.1lcS1 ~r ;!Ind 1 n foSLar :ire lradem:i rks of Mic..'TIJPro. 
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ANOTHER TECHNOWGICAL BREAKTHROUGH FROM SHARP. 

THE HAND-HELD COMPUTER 
WITH POWERFUL CONNECTIONS. 

Now you can take 24K with you wherever 
111~s=H=ARP=. ==1u you go-thanks to the new Sharp PC-ISOOA. 

EXPANSION It's the BK hand-held co1¥{uter that expands MODULE 
to a powerful portable 24 computer system 
when the optional 16K memory module is 
added. And because it's programmable in 

The PC-1500A 
also has a com­
plete library of 
plug-in software 
programs includ­
mg: Sharpcalc 

24K Basic, the most popular 
computer language, it 

(SK + l6K) gives you the power and 

(Spreadsheet), Finance, 
Math, Electrical Engineering, 
Circuit Analysis, Business Graphics, 

capabilities to handle most scientific, 
engineering and management uses. 

o General Statistics, Statistical Distribution 
and Graphics Development. 

11 11 $ 'II. & 

D D D D Cl 

am1111111am•ma mm ........... 
< > 

............ IIl 
"' 1t ., 

- mER 

The optional CE-
150 Color Graphic 
Printer/ Cassette 

~ Interface not only 
gives the system 

portable printing but also 
4-color graphic capabilities. And as a 

cassette interface, it can be connected with up to 
two cassette tape recorders- one for storage and one for recall. 

The CE-158's RS-232C Interface allows communication links 
to a wide variety of peripherals such as modem , 
bar-code readers, data bases as well as other 
micro, mini or mainframe computers. 

INS 

Ii] 

Perhaps the only fearure of 
our portable computer system 
that worrt overpower you is its 
price. Ir>s not only less than 

you'd expect, it's probably hundreds of 
dollars less. So before you spend a lot 
of money and get a lot less computer, 
call toll-free 
for more 
information, 
dial (800)-
447-4700. 

• n Wntd'I ror our TV 
ex>mm<!rri.al [J) !tarn 
rn<ir< abom <ht lnrnt 
lldvat1ce in oompucer 
toc:hnology from 
Sha'l' We - · 

rcplac_cd a haU"-m.iJJion tmlSLStors -
and diodo~ with ooc cl ny "chip." I 

FROM SHARP MINDS 
COME SHARP PRODUCTS 

Sharp Elearonics Corp., 10 Sharp PI=, Paramus, NJ 07652. Call for informotton ot1 c1mom •wlicariom: (201) 265-5600, ext. 4361. 

4 90 BYfE O<tob@r !983 Clrcle 421 on Inquiry card. 



Posi~on 0 1 2 3 
Varue o o 1 o 

15 16 17 
0 1 0 

127 128 129 
0 1 0 

254 255 
0 

Table 8: Bitmap ropres1mlntion ()f the list (2, 161 128, 255) , Only 4 bifs out of 256 are 
llOll:Z:Cro. 

Compression Value 
Original Bitmap Representation =1 H byte not 0 

Byte 0 0 0 1 0 0 0 0 0 1 
Byte 1 0 0 0 0 0 0 0 0 0 
Byte 2 1 0 0 0 0 0 0 0 1 
Byte 3 0 0 0 0 0 0 0 0 0 
Byte 4 0 0 0 0 0 0 0 0 0 
Byte 5 0 0 0 0 0 0 0 0 0 
Byte 6 0 0 0 0 0 0 0 0 0 
Byte 1 000000 0 0 Q 

Byte 8 0 0 0 0 0 0 0 0 0 
Byte 9 0 0 0 0 0 0 0 0 0 
Byte 10 0 0 0 0 0 0 0 0 0 
Byte 11 0 0 0 0 u 0 0 0 0 
Byte 12 0 0 0 0 0 0 0 0 0 
Byte 13 0 0 0 0 0 0 0 0 0 
8yie 14 0 0 0 0 0 0 0 0 0 
Byte 15 0 0 0 0 0 0 0 0 0 

Byte 16 1 0 0 0 0 0 0 0 1 
Byte 17-23 0 0 0 0 0 0 0 0 0 

B_yje24~0 0 0 0 0 0 0 0 0 a 
Byte 31 0 0000001 1 

Table 9: The original bilmnp representation of the list (2, 16, 128, 255), arranged as four 
•ro11ps of 8 btJles ench, plus the compression value for each m;tc. 

Table 8 shows a bitmap of length 
256 representing the ordered list (2, 
16, 128, 255) . Only 4_ bits in the map 
are set to 1, meaning that there are 
252 Os. Almost all the bytes in the 
32-byte bihnap are 0 (see table 9) . The 
exceptions are easily calculated from 
our previous discussion. Note that 
table 9 includes a compression col­
umn . look at each byte in the 32-byte 
bitmap. If that byte contains any non­
zero bits, we place the value 1 in the 
compression column. 1f that byte in 
the original bitmap contains all 0 bits, 
we place the value 0 in the compres­
sion column. Notice also that the 
bytes are broken up into groups of 8. 
Bytes 0 to 7 are grouped together, 
then 8 to 15, 16 to 23, and 24 to 31. 

ow, look at the compression values, 
written as a single row and arranged 
in four gToups corresponding to the 
four group of bytes in table 9: 

]. 10100000 
2. 00000000 
3. 10000000 
4. 00000001 

To optimize the compression, retain 
only the nonzero bytes from the 
original bitmap. Note that the com­
pression values fit neatly into 4 bytes, 
with every bit repre enting a cor­
responding byte in the original bit­
map. All zero values in a byte of the 
original bitmap are represented by a 
single 0 bit in the compression . By 
using a single 0 byte for a byte of 0, 
there is considerable memory 
saving . 

I elected to call the original, non­
compressed bitmap a zero-order bit­
map. Each bit in a zero-order bitmap 
stands for its corresponding integer 
in an ordered list. A firs t-order bit­
map is a single compression of a 

zero-order bitmap. The compression 
scheme has been used a single time. 
There is no need to stop at a first­
order bitmap; the compression can 
continue to other levels. Thus, a 
second-order bitmap is a doubly 
compressed structure, a third-order 
bitmap a trebly compressed struc­
ture, and so on. 

To return to our example, the fir t­
order bitmap is merely the linear 
string of compression values, bit O 
representing the zeroth byte of the 
original map, bit 1 representing the 
first byte of the original, bit 2 
representing the second byte, and so 
on, In our example, the first-o rder 
bitmap is a string of 4 bytes. 

Our resulting shorthand represen­
tation of the original bitmap for the 
(2, 16, 128, 255) list is merely the 
4-byte first-order map (the compres­
sion va1ues) together with the four 
nonzero bytes (bytes 0, 2, 16, and 31) 
of the original map. 

As a resuJt of the compression, our 
32-byte original map has been re­
duced to 8 bytes. Within LITMAS we 
do not use any termination symbol 
between the first-order map and the 
original nonzero bytes. When multi­
ple compressions are used, it is nec· 
essary to identify the number of com­
pressions and the length of the high­
est-order compression. Within LIT­
MAS, we frequently use a second­
order bitmap, which looks as follows; 

SECOND-ORDER MAP + NON­
ZERO MEMBERS FIRST-ORDER 
MAP + NONZERO MEMBERS 
OP ORIGINAL MAP. 

The second·order map is used to ex­
pand the first-order map, which is 
then used to expand the zero-order 
map. 

A Compression Algorithm 
Compression may appear difficult, 

but machine-language instructions 
come to our assistance. One useful 
instruction is ROL (rotate 1 bit left for 
memory or accumulator), illustrated 
here: 

C-7-6-5-4-3-2-1-0-C 

where C is the carry bit and the 
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numbers 0 to 7 represent bit positions 
within the memory or accumulator; 
0 is the low-order bit and 7 is the 
high-order one. Note that the con­
tents of the carry are shifted into the 
low-order bit while each bit shifts left 

one position. The high-order bit 
drops out into the carry. 

It is possible to set or clear the carry 
bit and load the result into the low­
order position . fullowing the instruc­
tion, it is possible to test the carry bit 

Listing 4: Tl1e 6502 assembly-lt111g11age corle far compressi118 a 32-lnjfe bitmap. 

LOOP 

LOOPl 

LOX KO 
LOY 10 
LDA #1 
STA ROLBYT 
CLC 
LDA B!TMAP,X 

BEQ LOOP! 

SEC 

ROL ROLBYT 

BCC BUMPX 

LDA ROLBYT 
STA FJRST,Y 

!NY 

LDA II 

STA ROLBYT 
BUMPX lNX 

CPX /132 

BNE LOOP 

LOA ROLBYT 
CMP 1 

BEQ DOREST 

lnJUallze X 11od Y lo 0. 

Load aQCUmulator with number l. 
Store accumulator (1) 111 ROLBYT. 
Clear carry. Set carry "" 0. 
Load acummulalor wilh loe<11ion BIT­
MAP modified by X. 
U the orlqinal bttmap byte equals 0, 
br11noh lmmedl11lely to ROL instruction. 
Set carry. Set carry = I. We arrive at 
this Instruction if BlTMAAX ls not 0, In 
this case we wish 1o put a I ln the 
carry bit prior to execul!nq 1he ROL. 
The carry bit is placed in lhe low·order 
position of ROLBYT while other posl­
llons In ROLBYT are !!hlHed leH. The 
previous htgh·order po.s!tlon of ROLBYT 
falls lnlo carry for .esUng. 
Br11r1oh on carry clear lo BUMPX. If lhe 
carry bit is 0, the count !6 less than 8. 
ll carry Is sel, the counl is equal to 8 
and H is Hme to store ROLBYT In 
FIRST. 
LOlld accumulator with ROLBYT. 
Store accumulator (ROLBYT) in FIRST 
modified by Y reqlsler va lue. 
lnorernent Y register. Y = Y + t. fn 
order to poinl to the next pos 11on In 
FIB ST. 
Load accumulator with 1 and 
reiniha.li2e ROLBYT. 

Increment X reqlsler. X : X + I. To 
point to next valve In BITMAP. 
Compare X to 32. 1f X equals 32 than 
positions BITMAP + 0 to BITMAP + 
31 have been completely processed. 
U X ls unequal lo 132 then continue 
looping. 
If X ~ 32 then fall out ol lhe loop. The 
next routine Is more dllflcult You mus~ 
guarantee that the last value in the tlrst 
order map ls lei! adjusted. Efght 11hifls 
of ROLBYT are required In order to 
malnt11i11 the correct order within tha 
fi rsl·ord.er map. 
Load acoumul<1tor with ROLBYT. 
Compare accumulator (ROLBYT) with 
l . 11 ROLBYT equals 1 then Y has 1usl 
been incremented and lhe original bil­
map WM a mulUple of 8 and you <1re 
do he. 

U accrumulalor (ROLBYT) Wll9 equal lo 
1, then you are done with compression, 
You are ready lo read lhe original bit· 
map and piok up the nonl.ero members. 
If ROLBYT wa~ not equol to l , then 
ROLBYT musl be sh fled lo lhs left as 
many llrnes as necessary until lb carry 
tS equal lo L 
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and determine the contents of the 
high-order position prior to the ROL, 
i.e., the previous high-order bit lands 
in the carry bit at the completion of 
the instruction. 

Because the carry bit is easily tested 
following the ROL operation, the 
ROL is very u efulfor counting to 8. 
To do so, first load a memory loca­
tion, M, with 1 and set the carry in­
itially to 0. Then, perform eight con­
secutive ROL operations. After the 
eighth ROL operation, the carry goes 
to 1, a condition that is immediately 
testable in a two-cycle operation. 

Listing 4 i the 6502 assembly-lan­
guage algorithm for accomplishing a 
compression of a 32-byte bitmap. The 
original bitmap begins at location 
B11MAP, and the first-order com­
pr~ssion bitmap is to be calcuJated 
and stored beginning at memory 
location FIRST. The memory location 
ROLBYT is used as a counter to 8 and 
also as the value to be placed in the 
first-order compression. The X index 
register is used as a counter for 
indexed add.re sing of BITMM and 
the Y index register is u ed a a 
counter for indexed addressing of 
FIRST. 

Bitmap Expansion 
In order to expand a compressed 

bitmap, you need to know both the 
order of the compression (number of 
compressions) and the length of the 
highest-order expression. 1n the 
previous section we were left with a 
compression of 4 bytes to which the 
nonzero members of the orig]nal bit­
map are appended, as follow : FJRSI­
ORDER COMPRESSION + NON­
ZERO BYTES FROM ORIGINAL 
BITMAP. 

This expression is stored beginning 
at location FIRST. The length of the 
total expression is relatively unimpor­
tant. The critical pieces of informa­
tion are the length of the COMPRES­
SION as well a the ORDER of the 
compression. We restrict ourselves to 
the case of FIRST-ORDER compres­
sion . The length of the compression 
is stored in a location, LENGTH. The 
reconstruction of the original map is 
stored in contiguous memory loca­
tions beginning at BITMAP. 

We use three counters: 
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listing 4 co11lin11ed: 

CLC 

LAST ROL 

BCC LAST 

STA FIRST.Y 

DOREST LDX ~O 

LOOP2 LDA BITMAP,X 

BEQ BUMPXX 

SIA FlRST,Y 

!NY 

BUMPXX INX 
CPX 132 

BNE LOOP2 

Clear carry. Prepare lo zero out the 
\ow-order blts of ROLBYT. 
Accumulator contains ROLBYT. ROL 
the accumulator. 
Branch on carry oledr (carry = 0) to 
LAST. Loop continues unti l carry ls ool. 
Now store the left adjusled dcc;umulator 
In FiRST modJried by Y reqisler. 
Increment the Y register to point l 
location past the end of the flrsl·ordet 
map. 
When OOREST la reAched, the ftrsl · 
order map has been constructed and 
placed in Y consecutive locations 
beginning al FIRST. Set up X register 
lo read original bitmap. 'f is already 
pointing to one position past the end or 
lhe compression thlll heglns 11t F1RST. 
Read the next member of or1gfoa t 
bitmap. 
11 the byte from lhe original is 0, il is 
ignored. If not BCJl.lal to 0, It Is added to 
the end ol FIRST. 
Store the nonzero byte in next local on 
in FrRST. 
Increment Y lo poinr lo the neid byte in 
FlRS't 
lncrement X, 
Comp.:ire X lo 32. lJ X equal~ 32, the 
origlrldl bitmdp has been completely 
read. 
If X is less than 32, rerurn lo LOOP2 
and read th next member of lhe 
original bitmap. 

Listing 5: The 6502 code for expansion of a first-order map. 

LDA /10 
S'l'A FCTR 

TAY 

LDA LENGTH 

STA NZCTR 

Load accumulator wlth 0. 
Store accumulator in FCTR. The 
pointer Into FIRST ls set to 0. 
Transfer accumulator to Y register. 
Zeroes Y reg!s:ler, the poin er Into 
BITMAP. 
Load acoumulalor with LENGTH. The 
nonzero members ol th origlnal bitmap 
are stored beginning al FLRST + 
LENGTH. 

Memory TTlllP a! begtnning of processing Jar the compressed expres&lon: 

FIRST-ORDER COMPRESSION ... NONZERO BYTES OF ORIGINAL 
f 

FCTR NZCTR = FrRST + LENGTH 

CMPRES LOX FCTR 

CPX LENGTH 

BEO END 
lNC FCTR 

LOA FIRST,X 

STA TEMP 

LDA 1 
STA ROLBYT 

LOOP LOA .1'0 

STORE 

END 

ROL TEMP 

BCC STORE 

LOX NZCTR 

INC NZCTR 

LDA FIHST,X 

STA BITMAP.¥ 

!NY 
ROL ROLBYT 
BCC LOOP 

BCS CMPRES 

Load X register with contents of FCTR. 
Setting up to read next member of the 
l!rst-order compression, 
Compare X with value of LENGTH. 
When X = LENGTH, processing i~ 
complete. 
BranClh on Equal lo END. 
Increment FCTR. FCTR = FCTR I. 
To set up counter for next pass through 
CMPRES loop. 
L011d accumulator with FrRST modified 
by X register. Gets next byte from 
FIRST. 
Store accumulalor in TEMP. TEMP s a 
location that will be used lo process the 
compression, 
Load accumu lalor with I. 
Store accumlllator (l) In ROLBYT. 
ROLBYT will be used to counl lo 8. 
Load acoumu lalor with O. To be used 
for insertion in fo bllmap n ca~e where 
oompresslon bit is equal to 0. 
Ratelle Lelt TEMP. Pushes high·order bit 
lllto carry lor test:Jng. 
Branch on carry clear lo store. If carry 
"' 0 then 0 {In accumulator) should be 
placed In BITMAP. If carry = I then 
we read the next nonzero byte lrom lhe 
original bitmap. 
Load X with NZCTR. Set up X register 
wilh current pain er for nonzero 
members o! original bitmap. 
lncremenl N2CTR. Sel up NZCTR for 
next itera tion. 
Load. acoumul tor wilh conten o 
FIRST mod.l fied by X. 
Store accumulator in location BITMAP 
modllled by Y 1'e9ister. 
Increment Y to set up for ne.xt STORE. 
Process the counter ROLBYT. 
Branch on e11rry clear lo LOOP. Carry 
will be clear until eighth iteration. 
Branch on carry set lo C.MPRES. After 

the e1ghlh iteration, must ~• up next 
byte of compression and resel ROLBYT. 
Arrive here when FCTR equals 
LENGTH. 

1. FCTR is the counter into the 
FlRST-ORDER COMPRESSfON. 

2. NZCTR is the counter into the 
NONZERO BYTES. 

BYrES of the original map. Listing 5 
provides the 6502 code for expansion 
of a first-order map. 

As the sparseness (number of Os 
compared to ls} of the bitmap in­
creases, the efficiency of the bitmap 
for data encoding is compromi ed. 
Our compression technique may 3. Y register is a counter into 

l3ITMAP. 

Because the 6502 has only two index 
registers, we have to use our counter 
locations to set the index registers. 

We have elected to use the X 
register for the FIRST-ORDER COM· 
PRESSION and for the NONZERO 
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Summary 
Bitmaps are an erncient data rep­

resentation for performing set opera­
tions on ordered lists. The binary 
nature of the file allows the program­
mer direct use of the AND and OR 
functions. In some cases, bitmaps 
may a1so represent an optimal nota­
tion for an ordered list. 

olve this problem for ome applica­
tions. • 

Eric Salrr, MD, is chnir111a11 of l/1e Del'IJrl111e11/ 
of Family Prnctice at Saini Vincent Hospital, Bi/l­
i11gs, Mmrlmrn, He n1ceived his MD al /ht U11 iver­
~ily of Maryland in 1969 rmd /ms spe11t /he /usl fo11r 
yettrs designi11g lhl' l.fTMAS ~ystcm. He mil /11.' 
t••aclmi in care of LITMAS, Mmhm, MT .59088. 
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Applft IO Serf.al ' • ' $8&.00 
l !lM to P••tllel .. 5:35.00 
l1BM to Se( al . . • • • , .. ..5291.00 
Pan1Uel 10 ParaU1tJ • .• • •. - $29.00 
So " I 10 Ser<ol •. • .. • .H0 ,00 
Gr11ppl«tr PIU'S •• , S929.00 
PKA50 S1 J9 ,00 
A.Uu4 to Ma(lem Ceb~o ... ..U9 100 
C8til 54 !O !EEE Bootcl , , $79 ,00 
A.o~te QO-COlumn C •lfd , , 'I·• 59.00 
CBM Pel to Pani ltOI , , , $99 ,00 
CSM Pollo So rl~t ,, •• $89 .00 

P A P •EFI S U PPL.I E S 



CAL.L 
Ac e 1000 Colo• Compu1e1 

ACE 1100 Ori•• & Co••• lor ACf ~ 000 
A.CE t ~00 Computer litfllh Dl•k Or l~e 
ACE PRO PACK 1 

AC f 1000, 01•~ Ori•e . 
ao Column Card, ACEC1tc I 

ACEWriler II 

MICRO-SCI 
Appia & F rn nklln 

...... ' • . $ 2•9 ,00 A~ 
A40 
A70 .. 
C.2 Co11-1rallt1r . 
C47 Cont ro l It, .. ·- - ..•. 

RANA 

.. S;! 49 ,00 
. 5459 ,00 
, S79 ,00 
' . 1189 ,00 

EH!• I I Apple/ Fro nkli n l , , • $279.00 
E:h'8 u ~ Ao~HelF"11nt1.l4nl . ' • ' CALl 
Ellie Ill IAppl•/ F<lln• ll~I . . C ALL 

VI SI CORP 
FOR APPLE, IBM A FRAN KLIN 

~:::~7:.. .. .... ..... :·:·: - · ~:::~: 
V1 t.1p•o1 • , . $159,00 
\11111erm ... . ....... 589 .00 
Vtttlrtn<l/Plot. ... ... , • 5229 ,00 
V11-1Sct\ed ul11 . • •• . 5229.00 
Oe:s top Plan ..• -··· .... .. St89.00 
V111caic(Appte. IBM . CBMI . 5179.00 
Vt .. ea1c A jl BMJ , .. $200,00 

r11calc Ad11111ncod l l it •..•. 5309 ,00 
Stro1en Cale • , • .. .... sas.Otl 
Vi.ilC:a(p pnCO$ ro, IBM rn•¥1t.airytl+gh~ly, 

LJK 
lotto- JJ4t,fOC:I Apph!! 
Dol o fle1i0C t ADplo . 

$ 109 .00 
s1s .oo 

AXLON 
4ppl11 f Fr•nliihn 12BK Ram , 520t .OO 
Aople f Franklln PJlm 01•11 , 'S7 29.00 

MPC 
8~bd111~ 1 '2BIK Hon"otOllr 0 

CYSTIC KS 
W ICO 

Joy1oe . . . • •.. .. 
Famou• Fled e.au . 
Power Grip 
TtV••·W<1y Oetua:.e.. .. 
1'1Ul/YLC Ttoc~b•Li . 
ApQle Tr•cW.b01 U ••• 

KRAFT 
At.-n Single Fife- , 
AUlitf Sw1lch H ht11:r . , 
~pple- J0)!$~1C:li.: • • 
Ap-p ri& Paddles ..• , .. 

•. 52 1 95 
. , $~3 .95 
• 121.95 
.$?1.95 

. ., SJ4 . ~S 

" S.59 95 

. $13 ,0 0 

... s16 .00 
S4~ .oo 

. $39 .00 

APPLE/ FRAN KL.IN 
1. Chopilltor .. ..... ••• ,. .S1.7 oo 
'2 9•ni. Strea' Wrucu • , • , • , S S..5 .00 
J PFS; f 1I• ., .. .. . . . .. 589 ,00 
4 . 'Ylalcatc . .. u ... . S17!100 
5. Home- Accaunltt ru .... , . $ 55 .00 
G rauon.. .•.• .. .. . • 529 ,00 
7 Mos.a Am 1l.lng Ttung • • •. s.28 .. 00 
8 . V11itl l ....... , ... ,,$18900 
9 . Fathams40 ....... ,, , . S19,00 
lO Oud llne .... ... • , SJS.00 
11 Pf'S : Report ......... 589 .00 
12. Zork 111 ........... , .. ., . .. Sl9 .00 
,J. F•og9e, ........ ,, , ... $24 .00 
l4 . F".o1c mo.Qr •••.•..••• • • $2.4 ,00 
15 Snooper Troops •1 •• ••• . S<3~ .oo 
15 Dl! lla Or&wl ng • .• , ..••.• s .3-5.00 
17. C1u;t•e Wotfenstlntt •.••... $2.4 .00 

0. W•rout 529 .00 
19. Canyo n CUmbo r . • .. $19.00 
20 B•ndil• .. , , SU,00 

CBM 
8032 

{!!!!~·~$ 5 9 9 
CBM64 ,, .$219 
VIC 20 •.. . •.. $99 

CALL. ON 
E.Macut va 84- Pore.ab le 

15'2.DColorPttflt rJPloUer .$1&9100 
t525 BO Colurn,, Prlnl•r S219 .00 
1526 ,. , .SJ19 00 
I &JO DalitHll • $69 ,00 
1641 5 l ng•o Ol1 k Orlv• , . •249 .00 
I 600 VI C MOd m. ... . S59 00 
1650 AO / AA Modem .. S89.00 
no• \ 4 •• Ca•o r Mon-•or 5 249,00 
Pet 64 . S569 ,00 
POI •Ol2 $59~ .oo 
c e"' eol2 ugg oo 
Sup•or Pel , ~999 00 
9128·80 . J769,00 
B •2~tHIO .. S 119 .00 
20J' ' 5299 .oo 
•o•o. .. . 5699 oo 
S050-, . $949 ,00 
8250 s I 1 99 00 
9060 -.. S1999 00 
9090 $2199 00 
4023 . . 5379 .00 
6400 .. $1 399.00 
64'( Upg1•d S269 00 
Sull Maste• , $149 00 
? ·Rom $549 .00 
Si1(c;Q o Orllce $749 .00 
Thin M •nag r s2og 00 
So ll Rom . S• 2 .oo 
Jl,.i!Dtn , • , . CAU ... 
Con Ro•ult 114 $139 ,00 

PROFESSIONAi. 
SOFTWARE 

Wo•d Pro 2 Piu• .. .. s15n .oo 
Word Pro 3 PHJt . 5189.00 
Word fJro 4 Pit.JI , S'1 19,00 
Word Pro~ PiuJ... 5?79 .00 
l"tDPro Sl 79-00 
Ad m1n,HH lor , S-l9'9 o.o 
PDwet . , . .. . ....... 1 s79.00 
Wo<tJ P•O 6• Plu• • S65.00 

CARO CO 
for" v•c 2 0 _1aca. 

lJ.51h\ Pen ~ · •• 
CAHeUe ln totface . .. . . . 
P.0111 11al Prjn l r lntcrl•c., •• 
3 Slat &p1n1i ... lr .. ot1ace f20 ' 
6S•ot EJt:P f\ _ '"'lertac:e [l'OJ 

, $3? oa 
. $)9 .00 
$ 69 .DO 
$3200 

. $79 .00 

ATARI SOOXL... $149 
ATARI BOOXL... $269 
ATARI 1200XL •••.•.•••. CALL 

ATARl400 
ATA·RI BOO 

'010 P,0911m ROCiOfOIU •• . 514 ,00 
101040Co1. Prk>l•< IPl<>11er .. 52411.00 
I O:U 80 Col Prln1•r ,, , $449 00 
1027 lenet Ouall tyPrinl •• , , '-299 ,00 
1050 Drr..lt D1t• •. , $3711 .00 
t030D"nttCoru,ec tModom . . CALL 
CXJO Paddle> . , . 512 00 
CX40 Joy1• 11:k . , -sa.oo 
CX4,. Fle:mote Joyu1c~ . .. CAL.L. 
CX"77 Touch T blet . 569 00 
cxeo Tr1k e111 u9 ,00 
CXa.5 Ke~pad 5105 00 
CX4l B Home Man•o•' S69 ,00 
CX488 Commuo~Cl l Ot U • , S229100 

X709B Auu ~ AC1'JouirH.-nl , , S-209 ,00 
lC71 0 1 Enla~•l~er ... .. $69 ,00 

KJC7i0~ A,r c11tde-Cha mp- S.75 0 0 

AL.IEN 
Atari \lote• So• . 
App4e Votce 0.0 )I 

5119 .00 
S149 00 

MEMORY BOAROS 
Adon '1 2K Rom , . 559 .00 
A.<ln" 481(' Ram , • , 5 99 00 
.o,.loo 1<8K Ram • • $299,00 
ln tOC 3 2K Boa,d •• , , S59100 
ln toc 48K BOOrCI •• , , $85 .00 
ln1ec 6411 Soard (400 on ly) $99 .00 
1n 111e Real Tim• CJoc:I( ne.oo 
O ISK & CART MOL.OERS 

Fllp·" ·Fll 10 
Flli>•n·Fito 50 
Ftip·n· fllo •001800 Can 

. 54 .00 
.. s-19.00 

• 5151,00 

CALL 
CALL 

( '1EfilJClM ] 
OlSK DRIVES FOR AT,,..RI 

ATBB·S 1 ,SJ69 ,00 
ATOO·A I . . .. .. .$299 ,00 
ATB8·S'2 $~69 .00 
AT88·St PO . ue11.oo 
AT88·S? PO ..$689.00 
AT68· DOA . s 139,00 
AT44·SI .. 557 9 ,00 
Af44•S2 , , $969 ,00 

TEXAS INSTRUMENTS DRIVE 
TX 9!1-S I " 5349 ,00 

RANA 
1000 Alli'~ 01 1:k Dowe . . Sl19 .00 

FLOPPY CISKS 
MAXEL.L. 

MD· • .. •• ... ..sa-i oo 
"'0·2 .. ' • • ' $44 ,00 
F O• I IB " J 540 .00 
FD·218" as 0 0 1. .. ~so . oo 

EL.EPMANT 
5 Y, "SS SD . -··· ........ . .. S18 ,QS 
5•1.- SS DD , • ... .. $24 ,95 
5 Vo" DS 00 . 529 95 

VERBATUM 
:IV• SS 00 , 
S'I• " OS DO . 

MEAO 
01~k Ho•(! ci ... ,,, , , , 

C.IVl.O. TOP BO 
CBMS4 

1. Word Pro 64 .......... ... S65.00 
~- Jumpmon ................. S29.00 
.J, Gori 120/ 641 ...... .. ..... S14 .9S 
4. M4ctospec D.1t1Sosa64 • , s& .oo 
5 , lo90 64 ..... ... ........... $39.00 
&, Mlcrospec Gon. L.edgor64 , .. S79 .00 
1 zo1k 111 . , ., .. .... - ..... s211.oo 
8 Fro99ar (641 , .. . , .$23,00 
11. 0 1.tlek Brown Fo> (20/64J • 549.00 
10 Sh•mus .•.. , , . $'?9 ,00 
1 L DeadH na .... . , • , .•• $2 .on 
12. A.HembSor &4 . ··--··- ...... sr4 .~5 
13 . ~O il< II ., , .. .. , .. .. - 529 .00 
U . J·D "' "" .... .. ....... 514 .00 
l S, Pro t1 cto• ........ . ...... 532 ,00 
16 . STarcro'i5 ............... .S 29.00 
17 Eaav M•ll 64 ............ 514 96 
Hl. Or111 ve Robb e r •. ••. . , ••• 511 .00 
19 . W iJllSU 1&1tl. ........ . ,. . .$.19.00 
20. Tfa•h M•n ... •.• • .•• 1-32.00 

ATARI 
1 Donuv Kong ..... ., .. ., ..• S39.00 
2 , zu.on ......... . ........ 529.00 
3 E,T P~nn• Home . .. S39 .00 
4 Mino• 2049er , • , • ..-Sl5.00 
5. Dig Du g .. .. ....... .. . 533.00 
6 . Chopl 1111 . . .. .. . .. . 529 .00 
7. Donk•Y Kong. ~r .... • .. S3D.OO 
8 1 Canyon CHmbar .......... S25.0 0 
9 . Snoopef 1'toop1 • 2: ........ , ~· ,00 
10 Word WIH!d . .......... S59 .00 
11 . Pic:n le P&r•nola .. . . _ .• S34 .00 
12 . Jum pm•n • . , , :S29 .00 
IJ , Shunu• . .. $34 .00 
14 . .Lenor Perf•c• ···-··· . S109 .0C 
15. Fil• M 1 n•gor DOO . . .$69.00 
16. P•opplo . . . .. Sl!4 .00 
17 . /\11 tro ChHtl , , . S25 .0Q 
18. Btulo / B4o<k I-Into , .... $27 .00 
I • P•o Mon .. ....... • .... $33.ClO 
20. 81)0 BuOQ IH , , .• S-15 .00 

11 C 1uti h .Cntmble&Ctiamp, 524 .00 
n , W1vou1 .. • • s21 .oo 
23 2or1' II ~ 29 .00 
14. Vl:.1cal~ s 159,00 
15. /\tori W1l l u .. 579.00 
26. Threo l1Ul e P19s , S2S 00 
27 Uppa r Ra ehosof Ap, l'l•L , 5 t 6 ~00 
78 S\atbowl Football 
a . D••lb• 
30 . Prolq:C1Q1 
3 t , F,099•r , 
32 1 L.Uo:Jr Leop·er •• .• • 
3'3 , Wizard 01 Wor 
l 4 , t\mdercom p . 
J.S, ~oon ShuUI• 
36 I-tom e Accounien1 
17 Tt!im.~lt ol A--p1.r,1i ; , 
Ja SpuU W 1.1:a.rdl 
39 . N •u t1lus 
40 . O ' A Oey '1- M~ne . 

52.4. 9~ 

nsoo 
.s;i.- .oo 
$2 5 .00 

.. S24 .00 
SJ4 00 
u1 .oo 

•. $22.00 
U500 
5211 ,0Q 

, S39 ,00 
$28.00 



These people represent more than one million customers who count on Emery to deliver everything from a 
contract or a computer ch ip- all the way up to a large automotive part. 

No matter what America's shipping needs are, Emery provides reliable, on-time delivery to over 96,000 
communities across the country Emery features next day service with your choice of AM or PM delivery times. When 
savings are more critical than time, we offer a second day service, too. 

And in an emergency, one call wi ll speed Emery Same Day Service into action-with resu lts by the end of the 
same day. In addition, Emery can deliver to thousands of locations outside the United States. With Emery First Class 
International Service, for example, you can ship any size package to major European cities, door-to-door-within 
forty-eight hours. So whether you send one contract a week or over a 
hundred packages a day, Emery can deliver. Cal l your loca l Emery 
office today and find out how Emery has earned the trust of 
successful businesses all over America. ©Eme1y w0i'1dw100 19s3 



Simplified Program 
Interfacing 

By using jump and data tables, this technique overcomes the 
drawbacks of traditional methods of interfacing programs 

You can employ a programming 
technique based on jump and data 
tables to simplify the interface be­
tween two programs when at least 
one of them has fixed entry points 
and data addresse . Most of the ex­
ample programs presented here are 
written in BASIC and execute USER 
calJs to assembly-language subrou­
tines. Although these programs u e 
Microsoft BASJC and Z80 mnemon­
ics, you can easily adapt the tech­
njque t:o other langua,ges or proces-
or . The versions presented should 

suit the needs of both ca sette and 
disk u ers. 

The Standard Interface 
The most obviou , hence most 

common, technique programmers 
use to interface a BASIC program to 
assembly-language subroutines is 
shown in 1i ting 1. The BASIC pro­
gram calls each assembly-1anguage 
ubroutine directly at the location at 

which the routine resides in memory. 
Typically, data is passed between 
program using BASTC PEEKs and 
POJ<Es to data area located some­
where within or foll wing the sub· 
routine that uses the data. This com­
mon technique produces functional 

by Raymond F. Irvine 
programs; however, it is cumbersome 
to use during tJ1e development and 
debugging process. U ually, any 
change to an a emb.ly-Janguage 
routine results in the shifting of ad­
dresses following the change. This 
shift, in htrn, frequently affects 
BASIC entry points and data-transfer 
locations. 

Listing 2 demonstrates how adding 
only one line of assembly-language 
code can force several changes to a 
BASIC program. This need to modify 
the program can be a nuisance, es­
pecially to cassette users who do not 
have the option of using hexadecimal 
notation in BASIC and must convert 
each address to decimal form. Be­
cause the typical process of testing 
and debugging a program results in 
several such iterations, any means of 
reducing the impact of a sembly-hm­
guage changes on lhe BASIC inter­
face makes the overall task much 
easier for the programmer. 

The standard technique is ineffi­
cient because the programmer is 
making direct calls to routine that 
are embedded within ode that is 
subject to frequent changes. Thi 
situation is similar to the one that 
confronts a programmer who assem-

ble his programs by hand or who 
use a simple assembler that does not 
recognize labels . Each time he 
d1anges some code, he must update 
addresses throughout his progTam to 
compen ate for his changes. The use 
of uch direct reference to address 
locations forces the programmer to 
assume this time-consuming chore. 
On the other hand, an assemble.r that 
allows use of labels permits a pro­
grammer to concentrat on his pro­
gram and to use labels that indirect­
ly refer to memory locations; the 
assembler itself keeps track of the ad­
dresses. Although the technique pre­
sented here doesn't provide labels 
that can be recognized by both BASIC 
and the assembler, it does make use 
of a form of indirect addressing that 
lets the assembler do most of the 
work to virtualJy eliminate the impact 
of assembly-]anguage changes on a 
BASIC program. 

Jump and Data Tables 
The BASJC/assembly-Janguage in­

terface can be imptoved by restruc­
turing the assembly-language pro­
gram with the addition of a jump 
table and by consolidating all address 
locations used to pass data between 
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programs into one data table. These 
two tables are placed prior to any of 
!he a embly·language routine to 
protect their locations from being ar­
bitrarily moved as the as embly­
language Toutines are altered. All 
BASIC PEEKs, POKEsr and USER 
call are then directed through these 
tables. Li ting 3 demonstrates how t 
implement the tables in the as em­
bly-language program and how they 
should be accessed from BASIC. 

The jump table becomes the first 
part of the assembly-language· pro­
gram. This table consists of a series 

£ jump in tructions directing pro­
gram flow from the entry points to 
the actual routines to be accessed 
from BASIC. When the 13AS1C pro­
gram initiates a USER call to an 
assembly-language subroutin , pro­
gram execution transfers to the jump 
table. 13ecause the assembler attto­
matically updates the destination ad­
dresses of these jumps, a set of en­
try points has been established that 
does not change regardless of how 
many times the actual locations of the 
ubroutines are shifted. 
AJl data locations that are to be ac­

cessed by BASIC PEEKs and POKEs 
should be placed immediately follow­
lng the jump table. By placing these 
data locations before the assembly­
language routines, the da.ta table ha 
also been protected from any changes 
made to the routines. Ii it becomes 
nece sary to add new locations to lhe 
table, they should be placed after the 
existing entries in order to preserve 
the xisting Locations of the 
addre ses. 

lf you want to add new routines to 
an a sembly program, make ure 
you've reserved pace .in advance b 
extending the jump table with pare 
entries pointing to cither dummy ad­
dre se or a return instruction. For in­
stance, a jump table for a BASIC in­
terfac can b created with 10 entries, 
one to correspond with each of 
BASIC's USERO(X through 
USER9(X) call instructions. 

Listing 4 shows the assembly pro­
gram with jump and data tables after 
one line of code was added to a rou­
tine. While all addresses ~fter the 
new line were changed, the BASIC 
interface through the jump and da ta 
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tables remain the same. 
We have now defined a structure 

for assembly pr gram that virtually 
eliminates U1e need to change "BASIC 

SER calls, PEEKs, or POKEs in 
order to accommodate modifications 
made to a sembly-language routines. 
Thi technigue also makes it easier to 
define the BASIC/assembly-language 
interface in advance, producing the 
additional benefi t of reducing the ef­
fort required before c nrurrent deve1-
opment ofBASJC and assembly-lan­
guage programs can begin . 

More USER Calls 
Jump tables are most effective 

when the BASIC in terpreter is ca­
pable of making multiple USER calls. 
Most cassette BASICs provide nly 
one USER call, and i.o some cases 
even the 10 USER call of disk BASIC 
are not sufficient. Li ting 5 presents 
a method of using a data Jocatfon a 
an index to expru1d the number of 
USER calls available from BASTC to 
255, when a 1-byte index i u ed, 

To use the CLCIN routine (see 
Li ting 5)1 define the fir t entry point 
(ENTRYO) as the index routine and 
de.fine the first or only) USER call at 
this entry point. Then POKE the in­
de location (lNDE ) with the 
number of the desired routine (1 to 
255}. This number i determined b 
its order in the jump table, with the 
fir t jump (to CLCINX) being number 
zero. When the USER call is ·­
ecuted, the CLClNX routine calcu­
late the proper entry pojnt into the 
table and transfer: execution to that 
addre s. 

The CLClNX r utine works by tak­
ing the number stored in INDEX and 
u ingit to fom1 an offset to determine 
the appropriate jump-table entry 
point. This routine first c.hecks that 
the index number i not zero. If zero 
were allowed, an endle sloop would 
occur because the routine would 
repeatedly access itself. After this 
test, the number i tripled because 
each jump instruction is 3 bytes long. 
This result is then add d to the ad­
dress of the first jump instruction 
(ENTRYO) so that the HL register pair 
holds the addre s of the desired 
jump-table entry. Program control is 
then transferred to this address. 

Assembly/Assembly Interfacing 
The examples and descriptions pre 

sented so far in this article have dealt 
with the technique of interfacing 
BASIC programs to assembly-lan­
guage subroutines; however, jump 
tables are also very useful when 
you 're interfacing two or more 
as embly-language programs. One of 
the most common examp1es of thi is 
in the implementation of the BIOS 
(basic input/output system) for Digi­
taiyesearch1s CP/M. 

The CP/M BIOS contains all the 
code required to configure the system 
to a specific hardware environment, 
By using a jump table {listing 6) to 
provide the interface wHh the stan­
dardized portion of the CP/M system, 
Digital Re eatch significantly reduced 
the amount of effort otherwise re­
quired to implement CP/M on a 
specific system. This certainly has 
helped in e tablishing CP/M as a 
de facto standard for 8-bit micropro­
cessor operating systems. 

Another common use of jump 
tables is in monitor or bootstrap pro­
grams. Usually, the first entry point 
i accessed by a power-on jump or 
another absolute jump rather th.m a 
subroutine call. This allows the pt -
gram to operate on a stand-alon 
basis. Routines within the pTOgram1 

uch as console 1/0 , primitive disk 
110, or tape 110, are made available 
as subroutine to other program 
through the jump table. 

Summary 
The techniques presented in thi 

arficle are relatively easy to apply and 
wiU relieve much of the frustration 
and busywork typically required 
when mterfacing between two ot 
:more programs. The examples are 

imple and general enough for adap 
tation in most situations; however1 

you sacrifice a small amount of 
memory (30 bytes for a 10-entry jump 
table) and a few microseconds of ad­
ditional time to execute the jump 
instruction. • 

R11ymorrd F. Irvine (646 Pe11rsnn Rd., P!lrl 
H11eneme, CA 93041) worlcs 11/ I/re Vit ro U!lmatoncs 
Divisiim of A11t11111ntio11 r11dustri t!S. He h11s st11die1I 
rr/ Califanrio Shit fblyleclmic Unitimfty n.I ~mono 

1111d CQ/i{vmfQ Slate U11ive1s;t]J al P11/Je1·to1t. 
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New KODAK 
INSTAGRAPHICTM 
CRT Imaging Outfit 
makes it simple 
and economical to 
picture com:puter 
or video displays 
in full photographic color. 
Now there's an easy, economical way to record CRT data and 
communicate complex ideas ... wHh full-color instant prints, 
conventional photos, or slides. 

Simply mount the Kodak lnstagrapb1c camera on its 
cone, hold over a 12- or 13-inch CRT screen, and press the 
button. That's it! Get a photographic record-an instant 
print or 35 mm slide-of cathode-ray-tube charts, graphics, 
etc. for reports, documentation, or group pre entation . 
Without darkening the room. Without ambient light and 
parallax concerns. Without focusing. Without tying up your 
tenninal, color printer, or plotter. 

TI1e imaging outfit includes everything you 'U need to 
get started for just $190. Get an lnstagraphic camera with 
dose-up lens· two packages of new Kodak lnstagraphic color 
print film; a Kodak lnstagrapbic CRT cone, model 12· an 
in truction manual; plus filter, carrying strap, foam strips, 
bumpers, spacers, and brackets for adapting a 35 mm single­
lens-retlex camera to the cone. 

Motion Picture and AudJovisual Markets Division 
Eastman Kodak Company, Rochester, NY 14650 
• l'li~ •hn\\11;, K0<bfs curr•m 1"1 price and Is"~ m rh:anRO "lthmn llllU<e ll'2ler prires m:iy v:ny, 

For ONLY 

8180 
"List Price 

TOOROER, 
CALL NOW TOLbFREE: 

1-800-328-5618. 
MINNESOTA RESIDENTS, CALL: 

1-8()()..322-0493. 

Or use tills coupon 
and order by mail. 
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116502 Am1111 bly Lang~iie Programmiii1 
Leventhal 011ler #ti-Ii SIS.95 · 
"Tho boo Ut!h1iM ptobably eet tlMl 
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INlERFACE AGE 

6] 6B000 Ammbl)' Ull,tuallf Prntrtmmln1 
U:wmlh•I Orde< #62-4 Sl8.95 
Covers 68000 issemb!y langwge program· 
""11& in Jhe aplidl detiil ooeded to tip lhe 
ruri polcfl~al of this highly evolved 
microprncessm. 

\II The 8086 Book 
Rt<:tor, A lay Order lt29·2 Sl6. 99 
" ... far superior to any olher boolubo•l 
the8086'." DR. DOBBS JOURKAL 

Z80 and ZSOOiJ 
are regislered lradema rks al Zilag Inc. 

1983 Osborne/McGraw·Hill 

Circle 339 on inqu iry card. 

216502 Assembly Lan2ua2e Sub1oullnes 
Leventhal, Saville Order ~59·4 Sl7.95 
Over 501eady·lo·use subroutines. 

7) Z8D Assembly Language Programmifli 
LetenlhalOrd" ll2H SIB.95 
"T~e may never be a better book on the 
Z80assemblerlhan lllis one .. '.' 

CREATIVE COMPUTING 

Before you hit the 
Frustration Key, reach for 
an Osborne/McGraw-Hill 
book. 

3 f A$$e<nbly 1..inl!llilllf Prolllilmming lar 
tile Apple II. 
Mottola Ord~r #51·9 Sl5.'15 
Run programs hundteds of1 1m~s raster 
a•d U$e lescs memOI}' s~e lhan with 
pr()jrams written in BASIC. 

8) zgo• '-sSllmbl)' lall!uageSubrouBnes 
Lmnlhal, S.villt Order U91-3 Sl7.95 
Over 50 uselul subroutines lo S<J<e you 
wlua ble prot1r.1mming lime. 

By phone, call TOLL FREE: 800-227-2895. In California, 
call 800-772-4077. VISA and MasterCard accepted . 
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McGraw-Hi ll , 2600 Tenth Street, Berkeley, CA 94710. 
All orders must be pre-paid. Check, money order, VISA 
and MasterCard accepted. Add shipping fees per item: 
$0.75 4th Class, $1.50 UPS, $3.00 1st class/UPS Blue 
Label. California residents, add local lax. 
Allow 4-6 weeks for delivery. Prices subject to change 
without notice. 

(f\ Osborne / McGraw-Hill 

4)6809Assembl1 Lan111Ja1e Pro1r1mmini 
U.enlllal Ord., 1135·7 SIB.SS 
'tevenlhal apP1?3rs10 ha~ea formula lor 
producingptogramming manuals. If so. Jt's 
a good lormulit . .• /le has pioduced 
anolilercleorand llloroueh manual for Ille 
serious prou~mmer'.' 

AMERICAN MATHEMATICAL MONTHLY 

5] 6800 Assembly Lanauoae Pro*ramming 
Levenlhal Order 1112-8 $18.95 
A complete 1efuence to the 6800 instruc· 
lion sel •nd programming techniques. 

9) ZSOOO" '-tsembl)o Lanru,1ge Pr011ammlng 10) BOllDA/8085 AsS1Jmbl1 L1nviage 
lev•nlhal, Osborn•, c.imns Prog~mmlnc 
Order #36-5 S19.99 Levenlh~ Ordu #J().l Sl8.95 
An .Xlllllrlnl source reference lor fhis • ... anaxcellent encyclopedia olassembly 
l)OWl!l'lul. 16-bit device. Filled with bniuaee JJtotrammini' BYTE 
trouble-shooting h"nls and S<Jmplc 
problems lo guide the uS1Jr lo mastery of 
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FOR ONE 
HALO OF A DEAL 

CALL US. 
DISK ETTES 

DysanSSI DD ................... 31 .00 
Dysan DS/DD ...... , .............. 42.95 
Verballm SS/ DD . ..... . . ..... ...... . 23.95 
Verbalim OS/DD .'.'' ... ..... ...... ' 39,00 
Elephan1 SSI DD .............. . . . ... 22.95 
Elephant DSI DO • , • , ....•.•••• .. •.• . 29 00 

DISKETTE STORAGE 

51 /4" M nl Plast ic Case ............ 1.95 
5 l / 4" Protector (50 Disk) , , , , . _. _ .•. 16.50 
8" Pro1ec1or (50 Disk ) •.•..••••.• _ • . . 18.50 

MONIT ORS 

NEC 12·• Hi -Res Green • . ••. . ....• , 158.00 
NEC 12" Econo Green ............ 115.00 
Sanyo 9'' 8 /W ... __ ............... 139.00 
Sanyo9" Green ........... ,. ..... 149.00 
Sanyo 12" Green . ......... , ... . .. 139.00 
Sanyo 13" Color .. ... . .... .. ... . .. 399.00 
USI 12" Amber (Gold) ......... _ .. 159.00 
Am de Color I . . .. .....•••.. • ... 326.00 
Amde~ Color II ................... 739.00 
EleetrohOme 13" HI-Res ..• ,, ..... . 699.00 

PRINTERS 

NECB023 .. .... ......... ...... . .. 473.00 
NEC 7710 ....................... 2399.00 
Ok1oata M1cro l1 ne 92 ••...• , •.••.•• 499.00 
Okidata M1crol~ne 93 .......••..... 873.00 
Smith Cerone TPI .... .. .. .. . ..... 545.00 
Siar Mloromcs Gemini IOX .... ... . 269.00 
Siar Mtcromcs Gem1m 15 •...•.... 375.00 

PR INTER BUFFERS 

M1c:rola2er BK _ ......... ....... ... 129.00 
M1c:rob~J ffer 16K .. . . ............ . . 209.00 
M1crobuf!er 32K ........... . ...... 224 .00 
lnline 32K ......... .. . ..... ...... 224 .00 

MOO EMS 
NO'lllllon App leCal II ... . ... , ..•• , . 279.00 
Novatlon 212 AppleCa t ........•. , , 569.00 
Novahon 212 Add On ...... ,, ...•. 335.00 
NovaUon J-Cat ............. , .. . .. 119.00 
Hayes M icromodem 11 .•....• , . . . .. 279.00 
Hayes Smanmodem _ •.• , ...•.•••• 209.00 
Hayes 1200s ........... .. ...... 489.00 

DISK DRIVES 

Micro Sci A40 W/O Cont _ , . . .•..• 350.00 
Micro Sci A40 W/ Cont • . . , .••. _ .• 429.00 
Mtcro Sci A70 W IO Con I .... •• ..• • 488.00 
Micro Sci A70 W1Cont ..... . .. .. . . 569.00 
Rana Drive WIO Con I . ... . . . .. . ... 339 00 
Rana Drive W/Cont ...... . ........ 409 00 
Rana Disk Controller Card . • . . • . • _. 95.00 
Tandon TM- 100-2 ................. 239.00 
Tandon TM·55·2 ......... .c ...... 239.00 
Winchester 602 ............ , ...... 776 00 
Winchester 603 .... . ..... . .. , ..... 873 .00 
Winchesler 603E •.. , .... , .• , ...... 971 00 

HARDWARE 

ABT Keypad (New ' ..... , ........... 9!l 00 
M&R Super1erm 80 "- 24 • .. .. • .. • 248 00 
M&R SuperMod RF Modulator •.. _._ 23.00 
TG Game Paddles . . ................ 26 50 
TG Joyst icks .. ..................... 39 .00 
TG Select A Port ......... . , ... , . , 39.00 
Adam & Eve Game Paddle$ . . . . . . . 26,50 

V1dex Keyboard Enhancer U ...•••. 115.00 
V1dex Function S1r1p . . . . . . . . . . . . . • 69 .00 
V1de:1: Soll Switch ....... , . • . . .. .. 27,50 
M icrosof t Ram Card . , . . . . . . . . . . . . 79,00 
MlcroSof l Z-80 C/PM Card ..•.••.. 244.00 
MlcroSof Perrnium Pack .. , .••.•.• 489.00 

CALIFORNIA COMPUT E.A SYSTEMS 

77 10A Asyn .S. Inter lace ........... 126.00 
77 l 2A Syn S. tn1erlace . , .. , . .... 146.00 
7721AP. 1nlerfaceStd .... ,. . . ..... 99.00 

MOUNTAIN COMPUTERS, INC. 

C PS Mul t i Function Card .......... 130.50 
Music System wl Soltware . • , . , . 308.00 
AOM P IUS W/Keyboard Fiiter •• ' •. - 155.00 

SOFTWARE 

Me91c Window ...• ••• , ., , • , •. , , .• , 74 00 
O Base 11 fZ-80 Card Aeq.J. , .• . .. . • 424 00 
Home Accountant .. . .. . . .. . . .. .. . 55.00 
Easy Wriler Pro ... , ••....•.• ..... 129.00 
Easy Mailer Pro ........... , . ... ... 107.00 
Lisa 2.5 ..•.•..•.••......... , . . . . . 55.00 
Screenwriter 11 ....... , • .. , .. ".. 95.00 
PFS Report .......... ' '...... .• .. . 74.00 
PFS F i l ~ng Sys-lem . . •.... , . • . • . • . 79.00 
PFS Graph • . . . . • ••.•. , ••• . , • . . . . . 79.00 
Z- Term (Z-80 Card Req., .. . .. ... . . 79.00 
Z·Term Pro {Z-60 Card Req.j ... ... 124.00 
ACCtl Express ............. . ...... 66.00 
ASC I ~ Pro ... .................. , . .. 90.00 
Trans end H _ ........ .. , • , ......... 105 00 
DB Master .. ..... ....... , ......... 154.00 
DB Master UO lity I or 11 "... ...... 65 .00 
DB Master G raphic Process- . . ... . . 69.00 
SuperCalc ..... ..... ... , .......... 127.00 
SuperCalc II ...................... 172.00 

\1151 CORP. 

V1slPl01 . ..• .. •.•..• , ....••... ,, ..• 155.00 
VlslTerm , .• •• . , • , , .. , . , , , , . . . . . . • 74 .00 
Vls!Trend/Plot ... .. . . , ...... . ,, ... 219.00 
VlslDe~ . .. . ....... ......... , . . . . . 184 00 
Vls1ca1c . . . • . . . • . . . , , .• , ••.. , , . _ _ 184.00 
Vls1Link .. • . . . . . . • • .. ............ 184 00 

MICROPRO 

Des Top Plan II .. .. ........... .. 164.00 
Wo1ds1ar . _ ................... . ... 257.00 
Malfmerge ........ ......... , ... . .• 169.00 
SpeUstar ......... , .. , ............ 169.00 
Calcstar _ .. _. .•• •• , , , , , , , , , • • • 104.00 
Dalaslar ..••••. . .••.. , . , •. , . • • • • . 195.00 
Supersort .. .•.. ..••..... , , ...... . 169.00 

APPLI~ GAME.S 

Raster Blaster .... •.• . ... , . . . . . . • • 20.50 
Swashbuc ler ... •..•.•... , . , . , , . . 23.00 
Snack All-ack . .. . . ..... , , ... , . , .. , 19 75 
Deadline • • . . . . . . . . . . . . . . . . . . . . . . . 32 .75 
Zork I or 11 . . .•.. , ••••. , . , , . , . , , , . 26 50 
Poot I 5 ______ . _.. . . . . . • • . . , • , 23 00 
Fr~gger .. .. • • • . • .. . • • • • . .. . . . 23.00 

MUSE SOFTWARE 
Robot Wars........ ... . . .. . , ., .. 29 75 
Three Mire Island . ........... . .... 29.75 
Castle Wolfens1e1f" , •••... , •.• , . , , . 19. 75 
A.B ,M ...•..•. , , , • , • , . • , • , . , 19,00 

BAODERBUND 

Bandi ts,.... ....... . . . . . . . • . • • • • • • 24 .00 
C hop LI Her ... .. .. . .. . .. .. . .. . • . . . 24.00 
Midnight Magic ..... .. ...... ... .. . 24.75 
Apple Panic • . .. • . . . .. • .. . .. .. . . .. 22 75 
Galaxy Wa(s .. ,.,., ...• ,, ..••... ,. 19.25 
Space Quarks ....... , .. • • .. . .. . . . 19 75 

ON-L INE SYSTEMS 

Frogger .... , . .. . .. • .. • • .. . .. .. • .. 24.00 
Crossfire . . . . . . . . . .. .. .. . • • .. • • .. 24.00 
Wizard & Princess .. • . . . . . . • • . . . • . 26.50 
Missi le Delense. _.. .. ... .• • .• .• .. . 19.75 
Sollporn Adventure ... . . .. ...... .. 23.00 
T hresho ld .. . . .. .. .. . • . . . . • . .. .. . . 28.75 
T'1me Zone . . . . . • . . . . . . . . . . . • . . . . . 65.00 
Ull·1ma II .............. .. .. . ... .. .. 39.00 
Jaw Breaker ... ................... 21 75 
Sabotage ................. . . . . . . .. 16.50 
Can11on Bail 8111-z .. .. • .. . . . . .. .. .. 23.00 

SIRIUS SOFTWARE 

SpeaHers . . . • • .. • . . .. . . . • • . . . • • .. . 22.75 
Space Eggs .. .. . .. .. . .. • .. . .. .. .. 22.75 
Gorgon . . . .••. , •..•. , .••.• , , •.. , 29,SO 
Bandits ... . .. .. .. .. .. . .. .. . .. .. . .. 23.00 
Jellyllsh . ... .. .. . . . .. • .. .... ...... 19.75 
Fly Wars . • .. . . .. . . .. . • . .. • .. . . • . . 19 75 
Beer Run . .. .. ........ ........... . 19 75 
Lem mings ..................... . .. 19.75 
Cyclods .......................... 19.75 

MICRO SOFT 

Typing TLllor II .. .. .. .. .. .. .. . • 19 75 
Olympic DeoalMon • , ••• , • • . • . • . • 24 95 

EDU·WAAE 

Algebra •. ..•. _ .• _, • • • . . . • • . . • • • 27 95 
Compu·Aead .. .. .. • • .. . • .. .. .. 21 95 
S.A.T Wor Sltill ................. 34 00 
Fractions . .... .. ...... _ .......... _ 34 00 

ANGEL's 
COMPUTER PRODUCTS, INC. 

(213) 891-5546 
AH producls guaranteed to be new 

and free from defects in material 
and workmanship fo r 30 days. 

MasterCard and Visa accepted on 
all orders at no e-X1ra charge. 

$3.00 lor standard UPS shipping 
and handling on orders under 50 lbs., 
delivered In the continental U.S. 
COD up to $300.00. Carl for other 
shipping and handling on FPO, APO, 
toreign. and orders over 50 lbs. Cali· 
lornla residents add 6 .5% sales lax . 

Prices quoted ar9 for stock on hand 
and subject to change wr1hou1 nolice. 
Limited quantities on some items. No 
re/urns on sonware that has been 
opened. 

YOUR SATISFACTION IS OU·R MAIN CONCERN 
CP 1M 1~ B r Q:p 15h?ie(.! trademark o f O igltAI Ae5eur ch 

Cifola 36 on 'nqulry oard. llYTI! October 1983 S(ff 
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The most comprehensive 
statistics ana grap,hics 

ever developetl for 
Year · of research, dev lopmen l, nd 
field te ting have r u lted in th 
mo · t e. ten ·ive ·tatistic and gr<lph­
ic database program spe ifically 
de igned for the per onal computing 
environmen t. ST/l TPRO .. pro ide 
the data ana ly i apabilities and 
fle jbiJity previously available o nly 
on a l rge omputer. Researcher , 
business pro essio naJs, <lnd oth r 
data analy ts wil l welcom the 
br ad th yet s implicity of this pro­
gram! ST1 TPRO requires no pre­
vious ompute r expe1ience, no 
specia l command la nguag . ingle 
key trok acce s all of th data man­
ipulati n, sta ti ti c , and graphic 
powerofSTAT RO. 

STATPRO allows easy access to its 
extensive numerical data 
capabi lities. 
The trength of STATPRO i found 
in the function uf it user friendly, 
m nu-driven datab e. You can 
ea ily learn to e nter and edi t, 
manipula te, transform, an print 
out data. STATPR ' searchmg 
capabilities a llow these fun tions to 
be performed on a ll your da ta or a 
u er defined ubs t of your data. 

Statistics Modules Menu 

A) DESCRIPTION 
B) REGRESSION 
C)ANOVA 
D) TIME SERIES 
E) MULTIVAR 

(ESC>) Exit to Master Menu 

Choice- )[ ] 

Tr n forrn atio ns and over 400 
on ver ions are availa ble. You can 

pla e the resuJts f these tran for­
mation into the a me field or any 

ther field in STATPRO' database. 

S A PRO offers a comprehensive 
collection of statistical procedures. 
The stati tics component of 
STATPR conta ins a multitude of 
procedures, grouped into the a l­
lowi ng modules: 
Descriµtive: Contingency an aJysis, 
cros tabulati n, n rmali ty t t ; 
d scri pti~ , comparative, range and 
non-parametric tati tic . 
f~exre sio11: Linear, non-linear, 
• tepwi e, and m uJtipl regr' sio n ; 
r 1d ua l a nc l sis an a sta t:Jstical 
matri es. 
Am1/ysi · of \tnri1111ce: ingle a nd 
n st d classification , two a nd thr 
way equc I and unequal am ple · iz 
and no n-parametric AN VA . 
Time Series: Mo ing verage , 
mul ti- tag lea t quares, 'fitted 

olynom1als a nd trig functions, 
ad ditive and multiply reca ting. 
M11ltiv11ri11te: P1incipal compo ne nts, 
focto r, orthogonal facto r, oblique 
fac to r, pair-weig hte :I du t r, di -
crim inant function, multiple con­
tingenc , and ca no n ical con-e lation 
ana l sis. 

TA PRO provides graphic 
representation of your data in 
minutes. 
STATPRO graphks plo t 11// the 
re ultsofyour TATPR tatistical 
analy es in luding catter, triangl • 
regr ssion, and bo plots; pie-

charts, histograms, and dendo­
gram . urtner, with STATPRO you 
can cus tom edit with any of four 
character sets from the keyboard . 
You can also edit using paddles, 
joystick or special gra pnics com­
mands . Mix text with data fields . 
Place multiple plots on each screen. 
Define your axis limits. 

You can ave your graphic on a 
disk for a multiple color "slid 
show" pre entati n, or print them 
out through a vari ty of compatib/ 
printer . 

STATPRO documentation wrap 
up the package. 
Although STATPRO oftware is 
ssentiaUy e lf-documenting, com­

plete print documentation is pro­
vided. his includes a walk-through 
Jntroductory Tutorial, a Menu 
Chart, and a comprehensive 
U er' Guide for each STATPRO 
component. 

STATPRO curr ntly runs on a ll 
versions of the Af P' II per onal 
computers. It wil Je available for the 
fBM · PC in September. 

o find out more about StatP-ro: 
The Statistics and GraP.hicL,DaJa­
base Workstation, con tact y ur 
local dealer, or · 

Call us toll-free at 

800-322-2208 
In Massachusetts Cc II (617) 423-0420. 

You an al o ca ll us to ll-fn.'~ fo r 
in formation n rpornl pur ha ·c· 
throug h our ational A oun t 
Progra m . 

m Wadsworth Electronic lVJQU Publishing Company 
Statler Office Building 
20 Park Plaza, Boston, MA 021 J6 

51ATPRO is a trademark of Wadsworlh ·lectronk Pu bl ish i n ~ Company. Apple is a r~gis t •red lra d~mark of Apple omputer, lnc. IBM is a retiistered trademark 
ol l nlernatlonalllu ~in~s:; M, chin •s, \ irp. 

Clrcle 503 on inqui.ry card. BYTE Octol>er mo 509 
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0 P l~e have my deal;:ootact me;-; 1
1 a demonstration of the new Minolta 

Beta 450Z . I D Please send me more lnformation . I 
I Name I 
I nd I 

CompanY'~~~~~~~~~~~-

1 Address I 
I City Slat I 
I Zip Telephone I 
I Mail ro Minolta Corpora1fon d(il>' I 

Business EqulpmenL Division p 
I IOI WllHams Drl~e I 

~armey, NI 074411 

L___ --~'iJ_J 
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Ever_ybody's making money 
seling microcomputers. 

Somebodys going to make money 
servicing them. 

Now NRJ Trains You At Home Tu 
Make Money Servicingt. ltepaitjng, 

and Pro2ramming l'ersonal 
and Smalf Business Compute.rs 
seems like e"o'l!li' time you tum around, somebody 

conic:; along with a new rornputer for home or businl'!..'.'i 
IJ.'ie. And whats made 11 all ~ihle is the amazing mtcro­
proce\S(Jll', the tiny li tde chrp thafs a compuier in itself. 

~ing lhl new technology, the Industry is offerlnit 
compact, affordable compmers that handle Ihm~ like 
payrolls, billing. inl'ent.ory. and other jobs for busin 
of every sl1.e. " perfOllll household runctlons including 
budgeiln11o envlronmenl:d sr,;1ems control , Indexing 
recipes. And thou.1a11dl of ho!DyislS :ire already ownm, 
e.~perimeming and developlng the.Ir 01~11 programs, 

Growing Demand 
for Computer Technicians 

111is ls only oa of lhe growih faclOis inJluenctng 
the incre'Jsing opportuni1ies for qualified rompuler 
technicians. The s. Dl'parunem or l.ahor projects ir.-er 
:i 600% incre".ise in jd) openings fur the decade. Most 
or th m are 11etu j~ created b tlte ~'P:md1n1t ~d 
of tl1e computer. 

Learn At Home 
lo ervice Any Computer 

NJ.ti ~1lll tr:1ln yoo for fa; exciting, rewmli ng 
n ·Id. Thlin }Ou a1 home 10 service not only mlt.TQ­
computers. but \Im! proces.'iOO and cL'ua tennimw· too. 
Tutin )'00 :11 )l)Ur COJWenience. witlt cifflly written 
"biu.--si?.e ·' l~ tl1al yoo do evening; or ~kends, 
without ~ng 10 dll§es or quilting your present job. 

'Kit.Ir tralnlng is built around Lhe latest model of 
lhe ~d's most popular computer. It's ~le amazlng 
TRS-80™ Model 4, now with disk drive and the capa· 
billlfes and lean.tre5 io perfonn a host of personal and 
busin!!$ functions. No other small rornpulfr lw so 
much software avail able for ii, no other is used and 
relied on by so many people. And l ts )Ull"S io keep for 
personal and business use. 

'tllu get plenty of practical e~ence. Under NRl 's 
carefully planned training. yoo even lnstl.11 a disk dri11e 
~t1ifying at eacli step Its operatlon. l.Sing tl't NRl ~ry 
Lab"' that also comes as part of rour course, you bu Ud 
and Sllldy circuits ranging from the !lmple;t ID the most 

llili'llllr.ed. )hi rur.llyte 
and troubleshoot using 
the profus.>ional 4-functlon 
LCD digital multlmew 
iru keep io use later in your work. '111en )OO ll'ie the 
lab and meter ro aaually ~ the inlfl'ior of )'OOr 
romputer ... btlild special clrruilS and Mi.le programs 
to control diem. )bu ''see" )OOr compu~r t work and 
demonsttate lts pol'i r. 

Same Training Available With 
Color Computer 

NRl offers you the O(lpornmity to train wld1 the 
T'R.S-80 Colar Computer as 311 altemali\'e to the Model 4. 
11ie a.me iechnique lilr getting tmtde Is enhanoed by 

using th uew NRI ·de;eloped Compu lfr 
hxJ:ss Card. Only NRI offers )'OtJ 
a choice ro flt )Wr sp.eciflc 
1ralnlng needs. 

Become the Complete 
Computer Person 

In addition to !raining in BASIC and adv:moed 
tnachlne lrul!,'llabre. }'OU galn h:Ulcti-on experience in 
~ operalion and appliaition of ~ie latest computers 
for both business and personal jobs. You're lrained to 
berorne the fully rounded, new breed of technician who 
can Interface \Iii th the operational, programming, and 
service facets of al! of today's computers. You're ready to 
take )Wr plare in the new electr0nlc age. 

Other Opportunities 
NRl has been giving ambitious people new elec· 

rron1c kills slnce 191 . lbday's offerings also Include 
TV/Audio/Video Sr,;tems servicing with training on our 
exclusive Heath/7.enlth computfr·program.mable 25" 
diagonal color TV ... Industrial fJectronic;, Deslgn 
Technology ... and other state-<> I· the· an rourses. 

The Catalog Is Free. 
The 'Ihlining is Priceless. 

Send the posttge-pald card for our 104-page caw.log 
showing all ~es with equlpmen1 and complele lesi;on 
plans. Theres no obligal.lon od1er than 10 ~oorsel l See 
bow NRI can help you lake advantage or lhe exciting job 
and earning; OPllOl'IUfll ties In lhe exploding fleld of micro­
computers. tf card bas been remrn'!!d, pl are wtilf to us. 

II. , ~·!!~.~ill .Continuing lr1:'1J · F.clucauon Center 
t 'i. 11111 3939 Wisconsin Ave. 
I 1 M • Washington, DC 20016 

We'U give you tomorrow. 

BYTE October 19113 513 
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The IBM Personal Computer Work Station. 
It's optional. (But essential) 

ow \ ould hard- ell you on it f a tur . Or 
\ e ··uuJd -oft- ll ou on it irtu · . [n t a I, 
w 're goin" to I vel v.rith you. 

Yon dun t have to I u it. 
But we hav a lum h that th mo.r ou kl1m 

abou t tb IBM n rg tix® P 
Work ta ti nth mor you'll 
wond r ho' our businc 
maiu1oed ·lho u t it. 

Ne sity wa 
' ttrcly the 
111o lbc r of 
this in cn­
Lion . 

For a 
more and more'I 
bu in e ome to rely on th 
µuter, n ' and xlraor linar d mand ar beinir 
pla ·cd on the work nvironm n l it elf. 

Th IB P Work talion wa p cifi ·ally 
d doped t me t th chall ·1 f today ' tech-
nology. And ·i ntifi all design ·d to ati fy the 
variou 11 • ·d · of th peopl who u it. 

It' no t j o l an other pr etty d ~ k. 
Fir L a ucl fo remo t th IBM P Work talion 

pro id a con ni n t and compact work pac 
1hat in tantl op n up to XI and your ' ork 

· ·curi ty d ·vi ·e . 
It clcter·- pili ra"' b 

pro icli.ng a Lf- ·on­
lained lo ·kabJe torag 
eumpat·Lm n t for your 
CP . oftwar , k ·. -
Loanl print r. pr -
~nun J 1 ok and rH kett 

P Work tali u oU r~ 

_. 

It a l o protects val uahl informati n pruhihit­
ing unau thorized a<! to confidentia l ·umputcr 
data by keeping it aU e ·ure und er loc:k anJ kc . . 

Clrcle 217 on Inquiry card. 

La t but not I a t the IBM 
P Work talion i 
human-fa tor engi­
neer d to m t ffiM' 

op •ralor 
omfort. 

F r a you 
k 110 \ , th 
mor com­
fo1·tabl 
peopl ar , th mor produ tive the 

b r ' one m r importan t featur to our P 
Work Station. IL comes ecp.tipped with th add d 
a. su rnn of IBM quality. But th n that om . 
tandard on all IBM produ ts. 
lf aU thi ha n't on in d u that our P 

entiaJ a it i exc p­
tiona l w 'r u r- th 
pri e tag will. And 
IB '- quantity di -
ount mak it ab o­

lut Jy in i tihle. 
To find ont j u t how 

in-e i tibl (or for additional in.formation) all 
IBM Di.re l lollfree at 1 800 6.31-5582* ext. 40 m· 

isit one of our IBM Prodn ·L 

C nters. r end in the oupon 
b •Im. 

Th IBM Per ·ona1 Com­
) ut r Work tation- bu i· 
n p opl ar finclinu it 
on f tho lu uri th y 
ju t with ut. 

-~- ---~--- - -- -- - -.. -. --­- -- ,--liiiilli ------~- · -lf• 
;' I' 'fENT 1••~ 'DING' .- ..... .....-..--. ............ -.--- -, 

IBM l'ER SO AL CllMPLITER ~ ORK. TATIO ' 

J flfoil Lo: LBM ' nq•ornlio11. lint l lJM Oi,..,rt . 1 
f Ont' Cuh·<·r Roao.J. Du y11.n, . ""' kr. cy 088ltl I 

I 'Ml i;;.' ----------TITLF--- - - 1 

I :m 1PAN • _ _______ TEl. · PllO ' u..· ---- 1 
I DDllE s I 
I c..: 1T"I'------- 't',\TJ.: ___ zw _ ___ 1 
I ' lu A la ko and Hawaii call I SOD 526-2-IB4 <>I . 10. _J 
~ --- ~ -- ~~~--- - -
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Introducing a sensible solution 
to the problems of dBASE II~ 

dBASED The Sensible Solution 

Records Per File 65,535 999,999 

Maximum Record Size 1,024 bytes l ,536 bytes 

Fields Per Record 32 384 

Key Fields Per File 7 10 

Number of Files 
Simultaneously Accessible 2 10 

Number of Screens Per Program Llmitedby Limited only by 
system memory system stora.ge 

Data Dictionary No 

We don't mean to debase dBASE II, but if 
you're looking for a data base manager that's long 
on features, dBASE II can come up a little short. 

For instance, a single dBASE lJ record can only 
contain 32 fields . And when you need to share 
information between one file and another, you can 
only access two at a time. 

So, as good as d.BASE II is, its limitations can 
quickly paint you into an electronic corner. 

And that's why we created The Sensible Solution 

Finally. 
A sensational relational. 
Along with all the usual things you expect 

from a data base manager, The Sensible So/utron lets 
you handle the kind of tough assignments that 
dBASE II can't: 

You can design data files with more than 300 
variables. You c.an create reports using 10 different 
files at once You can even set up file locking for 
multi-user computers. 

Yes 

Ready to get down to business. 
A data base manager without ready-to-run 

application programs is hardly worth the disk it's 
copied on. 

So, along with The Sensible Solution, you can 
also add The Sensible Solution Bookkeeper™ or 
Sensible Management,™ our complete one-entry 
aC'COunting and management system 

They're both affordable. Business-tested. And 
supphed with source code so you can make your 
own modifications. 

A sensible hial offer. 
When you purchase The Sensible Solution. 

we'll send along a special trial disk that lets you creole 
forms and enter a limited number of records. 
[f, after 30 days, you're not satisfied, just return the 
unopened master system disk for a full refund. 

So why not take us up on our trial offer? You've 
got nothing to lose. 

Except the problems of dB ASE II 

The Sensible Solutiorl' 
To order; write or call. O'Hanlon Computer Systems, 11058 Main Street, Bellevue, WA 98004 USA, 

Phone (206) 454-2261 Prices~ The Sensible Solullon-$695, Sensible Solution Boakkeeper-$495, SenSJb!e 
Md!lagement- $895. In Washington, add 6,5% slate tax. VISA, Mastercard and dealer inquuies welcome. 

Circle 332 on Inquiry card. BYTE October 1983 SU 
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Will This Happen 
to You? 

'--'--~ 

•' - -,;.;: --."t ... - ,.._ ... :~~· ..:--~ 

W•A l.F:-·.:-:.w.;: ~;+_.._c;. .. :n,-. 

~llF g~ ,,;,. ----- IS( 
_.. ~ , &-~ · iWIM-.. 

• - -" .. er -. .. 

-After reading th is issue of BYTE Magazine, you are now fu ll y aware of 
lhe many outstanding printers on the market today. But what you 
might not be aware of is that lhe printer you li ke best. might not be 
compatible with your computer and software. (The picture above is 
good example of pri nter inco-mpat ibility) , At the Printer Store.we 
specia.fl ze in printers, so our experienced pro fessional staff can he lp 
you choose the right prin ter for your personal and business needs. If 
you want the Best Value, Low Price, Producl Availability , and 
Support , ca ll The Prin ter Store and ask us abou t: 

• FREE TECHNICAL CONSULTATION 
• FULL AFTER SALE SUPPORT 
• FULL FACTORY AUTHORIZED SERVICE 

DOT MATRIX PRINTERS 
EPSON SERIES 

FX BO 
FX 100 

DKlllATA SERIES 

S CALL 
S CALL 

B2A S CALL 
83A ... ... ................ ........... .. ..... - ... ~ . S CALL 
92A S CALL 
93A S CALL 
B [pa1 a,leO S CALL 

C. ITOH SERIES 
8510 Prownter 
Prowr1ter II 
New' Banana 

tDS SERIES 
M1croprmn 480 
Pnsm BO 

s 395 
S CALL 
s ?.39 

LETTER QUALITY PRINTERS 
BROTHER SERIES 

HR-1 (paral lel) .S CALL 
HR-1 (serial) ......................... $ CALL 
HR-15 S CALL 

COMA EX SERIES 
CR-1 (parallel) 
CR·1 (serial) 
CR ·2 

C.ITOH SERIES 
F-10 40 CPS 
F10 55 CPS 

.s 795 

.s 865 
S CALL 

. S CALL 
S CALL 

Oaisywril er 4BK ......... .. .. .... ........ $ CALL 

.S CALL 

~ 
_.._ !l!·r-:···· 

---iiilltifffll'lllf.",~~~-; .. +::-:··..., ni§ur. .. ·~iii!' 11111--1111 
---·--·~'f.~1:·:: '" 
---;!Q:•tl:'=.· -.-, .. ~---

---.i=>~· ;-. " ?!!I. -----~--Ji!,:,;_ :-:'•· ____ ., 
,.,. ___ II!!": "' · .-o;;i·-------
~C5 .......... ww·~1~--~·e-.......... ... 

C. J;TOH 851 
Prowriter 

• 120 CPS - i .3K Buffer-144x60 dots 1 inch 
Nx.9 dol matrix - Proportional Spacing - 8 Character 
sizes - 5 unique alphabets - Greek character set -
Graphie symbo ls - bi-directional, logic-seeking -
Adtustab te tractors - Single-sheet lrlction feed -
Vertical & hor~zo ntal tabbing. 

C. ITOH 8510 Prowriter ... . . List $795 $ 395 

.. 
BROTHER 1-----------4 

HR-1 

• 16 CPS - Bi-directional - Super and Subscript 
• IBM Selectric type ribbon - Prints up to 6 copies 
• ldeai for word proc:essinp 

Parallel __ ..... ... ...... Lls11100 $ Call 
Serra I ..... .. ... . . ..... List 1200 $ Call 

INTERFACE EQUIPMENT 
Appia Dumpling , _ , . , S 145 
Grapp ler Plus .•. , S CALL 
Complete ~leek ol 

Epson Accessories S CALL 
Custom Pri~ter Cables for 

Apple. Atari. 'BM 
TAS-8D S CALL 

Printer S 1ands. large . . $95 
Printers Stands' small , S25 
Printer Ribbons •.. S CALL 
Prillw Sound Enclosures CALL 
Vic 20/Comm. 

64 I nlerlace • . S CALL 

Pns111 132 

S CALL 
S CALL 
S CALL 

NEC SER IES 
35 10 
3530 
3550 
7710 
7720 
7730 

S CALL .....-- -----------------. 

GEMINI SERIES 
Gemini 1 OX S CALL 
Gemini 15 S CALL 

NEC 8023 ... .. ............ .. ,.... . ... .. .. ..... S 419 
Toshiba P 1350 --~ - - ~--~., _ ~--- .. S 17 50 

.. S CALL 
s 2425 
S Z900 
82400 

NEC Accessories ........... .. ........ .. .. ......... $ CALL 

We carry a full line of Cables and Accessories 
Call (714) 241-0701 and ask us about .. 

PRINTERS/TYPEWRITERS 
We specialize in typewriters that can b1 usad aa 
printers. Ple11e cell for pricing aod information. 

1) LOW PRICES 
2) SAME DAY SHIPPING 
3) FREE TECHNICAL SUPPORT 
4) FULL SERVICE OPTION 

PHONE REBATE Weare so c_onlldenl o1 _0l_l_f LOW_ PFtlCES and su_ f'PORT Ula! we I HOW TO OAOER; 01Jf pho11~ 11,,es are OJl(l/l lrom8 ~ m lo 6 p.m PST. Mooday-
1 I b II' Fuday We accepl \llSA. MASTERCHAAGf tat -'0 e.>:tra charge). personal 

are gomg lo as~ you 1o make 11e 1ritt1a mveslmen V ca mg checks ta e two weeks to clear coo·s acce~led . Same-day shlpmem on 
THE us In 1 eturn whe11 you IJuy you1 p11n ler It am us we will r ~ha le ordc~_placed before t pm. Manurac1urefswarran1yappt1ca~e a~ an equip-p r .• n te , - lhe COS! OI your call and dedutt it lrom VOlll 1nvo_1ce - 1ner_11. Prices s~t11ect lo_ cl1an9e. , Circle 373 on Inquiry card. 

STO.RE - 2720 S. Harbor Blvd., Suite E , Santa Ana, CA 92704 . rne P 11111ersiore, 1983 
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By now, that shouldn't come a any surprise. 
After all, we invenled digital printer for the 1964 
Tokyo Olympics. 

Since then, we've built more print mecha­
nisms than the re t of the world con1bin d . 
lncluding the world's smallest print r , the 
world 's most reUable printers and th wor ld' 
first d isposable print head. 

And today w are proud - but not smprised 
- to say that the world's b st s lling printers 
for small computers 
have the Epson name 
right on the fron t . 

But the r eally 
amazin g fac t about 
Epson printers is th.is: 
they don't cost any 
more than other 
printers . ln fact, they 

fr qu ntly c t I s. 
Her 's h w we got to be the world's be t­

selling printers: by building a quality product, by 
pricing it fairly and by standing behind it. That's 
the way we've done bu ines for al mo t 20 years. 

Only one printer can claim to be "number one." 
And measured by popular acceptance, byte hno­
l g ical inn vation, by hone Ho-goodnes value, 
not to mention sheer weight of numbers, that 
printer i Epson. 

Number One. 
And built like it. 

EPSON 
EPSON AMERICA, INC. 
3415 Kashiwa S treet 
TorTa nce, CA 90505 

ew Ep on RX and FX dot millri>: prinl l!rs. At computt'r stnres now. 

Please ca ll (800) 421-5426 for th d al r ne;ire!\t ou . In Ci11ifornia. (2l3) 539-9140. 

Circ le 176 on inqufry ca rd. BYTE OC1ober 1.9JjJ 521 
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Unless you want the best price, performance and quality. 
The other guy ' printers have alway been ade­
quate. But why ettle for adequate when you can 
have the best. The quiet new Riteman personal 
printer from Inforunner for your computer. 

Made po ible by over 38 year of manufac­
turing experti e, lnforunner has produce I the 
be t printer ever. Inch for inch, we've packed 
more heavy-dut quali ty and performance in ide 
our compact Riteman printers at a lower cost 
han the competition. 

ompare feature fo r feature. With the 
Riteman ou get uni- or bi-directional printing 
running easily at 120 cps with fr iction, pin, and 
tractor feed at no extra cost. You can u e your 
own stationery, label . fan fold or pin feed paper. 
So all your printing gets done faster. 

The Riteman is Epson-compatible for inter­
facing with most per onal compu rs. Like 

Apple and I BM. And with a wide variety of 
prin · modes including italic , super and sub­
scripts with true descenders. So your letters and 
other printouts look their best. 

And it run wi h many popular software 
packages includ ing graphic . 

ee for yourself how easily thi incredibly 
low-priced printet', with the best price/ perfor­
mance/ quality combination, fits into a briefcas 
- at y ur neare t computer dealer. 

A K YOUR DEALER or call tol1 free 
( 00) 824-3044. In Californ ia (800) 421-2551. 
lnfonrnner orporation, 1621 Stanford Street, 

anta Monica, CA 90404. 

Inforunner's Riteman 
111 ,;TIUlll'H: I> \Vll lli.111\" Jll r: 

1-<:11ioon l.!-i =• rcjfi~tt.or('1I lra1l('m1.1rk ,,r E1i~m nwrit•:;t 

Circle 228 on Inquiry card. 
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Now 
your personal computer 
gives you a direct line to 

technical career opportunities. 

It's free, it's confidential, 
it's CLEO. 

• CLEO is technical help-wanted advertising that talks back. 
Just specify the job categories, compan ies, or geographic locations that 

interest you - CLEO calls up appropriate ads right on your screen. 
• CLEO is absolutely free to the user- your on ly cost is the 

price of a phone cal I. 
• CLEO lets you apply for technical career opportunities right 

from your own term inal- to employers whose advanced projects demand 
a state-of-the-art medium to reach the elite personnel they need. 

Access CLEO today at ( 415) 482·1550 ( 408) 294-2000 
(213) 618-8800 (714) 476-8800 (619) 224-8800. 

Access assistance: (213) 618-1525 

300 BAUD, full dupl x, 
standard ASCII code. 
An electroni c publi shing 
activity of The 
Cop ley Press, Inc. 

Computer Listings of Employment Opportunittes 

Recruitment advertisers-speak through the technical market's own medium, a t a price you can 
afford. Ca ll (21 3) 618-0200 collect to find out how you can place your ad on CLEO. 
Circl e 84 on Inqu iry card. 
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Want to hook IBM? 
'Thrminals. Personal Computers. 

ASCII devices. Hook them all into the 
IBM world with the new AVATAR"' 
PA1000 Protocol Converter. 

The PAlOOO provides low-cost 
IBM 3278/2 terminal emulation and 
coaxial connection to an IBM 327 41 
3276 cluster controller. Then, a single 
keystroke switches you back into the 
asynchronous world through an auxil­
iary RS-232-C port to access other 
comi;mter systems, public information 
services or copy a screen to a printer. 

Our microprocessor-based unit 
provides user-selectable rates up to 
9600 baud, terminal keyboard configu-

rations, screen management and local 
or remote print functions. And, you can 
hook the PAlOOO to a modem for 
remote dial-in access. 

Simple, economical access to the 
world of IBM, just when you thought 
there was no answer. At $995, getting 
hooked has never been so affordable. 
For more information on our AVATAR 
PAlOOO Protocol Converter, contact 
3R Computers, 
18 Lyman St., 
Westboro, MA 01581. 
Or call us at 
(617) 366-5300. 
TWX 710-390-0375. 

Making IBM smarter since 1983. 
© 19'33 RRR Computers, Inc, A'-ablr ti a tn.denuark of R RR CompuleTll, In<:. 

IBM is a registered.~k or ln~mational BWlill~ Ma~hinee Corp. 

Circle 4 on Inquiry card. 
BYfE Octobo.r 1983 527 
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THE MICRO COMPUTER BUSINESS 
WILL GROW FROM $10 TO $100 BILLION 

IN THE NEXT EIGHT YEARSI 
ARE YOU READY TO CASH ,IN? 

Th_e micro computer business ls predic!led lo 91ow lrom Ila pres.en! S10 billion to $100 billion betore 1 ~01 Imagine the 
poss1b1l1ttes this opens for you~ No maile r where you Ive_ H ou 're tartlng up or presanlly in business, no other l nduslry otters 
you more opportun ities! 

Now, finally, all the Inside lnformal 1on you need to secure a prosperous lu iure in tf)js d~nam 1 c rndustry 1s available in 
one place ·THE COMPUTER ENTREPRENEUR MANUAL! An Immense mformallon source_ comp1 leC1 t>y our inquisi1 i ve research 
team. aided by a panel o f e•perts and buslnes9 people from all areas or th computer industryt 

We present the ins ide story ol more lhan 100 lucrative computer businesses you can enler, wh re you ti ftnd 1h re.al 
opportul) ll ies tor the eigh ties: from one m an operat ions like Programming Author , Word P roces.sl119 Center 01 Consulting , 10 
Systems House, Service Bureau, Computer Store eta! Many al hltle or no inves1me1ll ' Al l 1he mvaluall le lacls :nd t1g ures ­
How to start , Capita l needs, Profit estim~les and Margins, How to Sell and Mark.et, How m issing tec-hmcal 01 t>usiness 
expenence 11eed not stand in you r way, Source ol Suppliers , elcl Oe l iil ls that could take yea rs to !ind out on you• ownl 

We 'll show you i ns ide trlcks. ltke ho w to never again pay reta ll fo r compu ter prod 1,1c-ts ancj oonsumer eleclromcs. even tor 
one item - right now, w hrle you 're s tart ing your business• Ho w to g el f ree merchandise and trade show lnvllallons , etc . This alone 
w ill more than pay lor 1111? manual! You' ll read actual case histories 01 o ther comp uter en trepreneurs, so you can learn from their 
mistakes, and proiit l rom their success stories! Where you 'll be one year from now de nends o" your acllons today! Let us 
snow you how 10 take the first crucial steps! 

Order now and tal<e a.dvantage o r our limited Introduction special , THE COMPUTER ENTREPRENEUR MANUAL , ar1d a 
sb month !llJbsc(iption lo THE COMPUTER ENTREPRENEUR REPORT/ NEWSLETTER ~ so you 'ro a.lways up -lo-dale w1 \h Iha 
industry ). both lor only S29.95 ! You must be convinc&d 011 how &asy you can strike It rich tn the m icro comp111 r business - or yr;iu 
may return the m anual lo r a full rehmd Withi n h1rty daysl USE OUR TOLL FREE NUMBER TO OROER I 

EVERYTHING YOU NEED TO KNOW 
TO SUCCEED IN THE COMPUTER BUSINESS 

IS ALL IN THIS MANUAL! 
THE COMPUTER ENTflEPREHEuR MANUAL h(l.• ih~ anslver:s to all ~OUf qye.sl fons nbouj 

setCH:llng, ~iqrtl og arid aucceslully runnlng a co"lpuler bu 11lness t ThO•fl na.s- never ONm sue~ n 
camprehenslvl! collection af kriow·how and ln tormsOon at>ou 1 th•s busmes11 in one p l~ce f All th" 
facts ~oo need to plan ;md achelvo your goa ls 111 eesy-to· tollow . .step.by -step lnstrvctlon~ \ 

i11ese ""' some 01 111e 1 OO·plos buslnesse9 r.ovP. re<I 1n PART ONE ol tha mil1111al wuf\ 111 
l~c1~ on How hi sl11rt ~nd run, Stn~· up Co~I ( f•cn ~ow lo 11Perai~ 00 <1 shou-lrl ng ), What profits 
to expec t. Who lesale prl ces , Mnrk ·ups , Supp l ieu , lutuie outloot.: . cHe hlstorles to• each, ate: 

Sys1ems House. Soflwa"' Author i w h p lo $!1H lo •lfld who to n•a1d I Ser•lc11 Bureau, Solt· 
war~ P11b1isher I H w lo 1111<1 prrmrnrns Iha! sot\ Word Process ing Sen/Ice. Consulting nn Con­
sult.ant Broker 1 us" vour skills o• <hos• 01 alne·$ make ~ 150 • SIOOO • day!), T"" 1ncredlble 
Games Bu9lness, Computer Store I FranctH5fJ5 Pro -.ng nnu n. o, it Jnw •nvenm ry :s inrn ;n your 
liome! I. OE"M . Hardwa1e Mlg. Da ta b&se and Tel te>cl Service ( b ig prospeclsl ). Useo1 Com­
pur..,...., Re p-a irs, Rimt· A· Compul.,r , Promote Fesl• a11d Trad" Show&, T1Jrnkey Systems. 

Ba~ering , Mel l Order. Compile -and renl meHlng lls1s, Speclnllud Data Headhu nUng end Temp Hnlp Ser~l ce . Tech WrUer Shop. Cuslom Eng l ne~ t i llg , Tlw 
l!lghly profiloble Seminars nd Tra ining Business , and many more! 

Mall new ideas and ground lloor opportuoitlesl Interv iews and suc c~ • • ! lorJas on oomp 11"i"~ 01 ~It sizes! Privy inlo on lhe prolH ~ 111ade: How some 
compol~r " torn opotaf(lt< r>el S lOO - S250 ,000! l11fle ' wn oulfl ls lhatmode ihe" ownois mllllonoi"'~ • one ol \heif' low- ev ~ompnn •a~ mi\l!tnrJ ~ ·mplp !Jo •O• 
went lrom nil 10 s20.ooo.001:t aM 100 employees .n lour venrs ! p,..,9,ammc~ 111~1 make $l00.000. ThoU9onds oi m lc-ro m l l lloMiras 1n 1ho. makmg orct 

Wl'latever your goal 1s Sl tleon Valley Tycoon. or 1u~t n buslne.s>1 pl home - we guorantee you II rmd a bu91nes• to .suit you " or yo~r money ba ck! 
PART TWO ot 1h~ m, ~ual is loaded w ill> 1n know-how a n~ ·• streetligliling " uvvy you need. hoth ~~ • noviee or h11itn ss ve•~rnn , 10 ge l star ea 10 s111y 

and 10 prooper 111 the m1c10 compular blJsmusi A goldmine ol rn armalion 1n olear .ind uasy .10 use rns iructlm,. How lo 1>ruparo vour Elus l""-ss Plan , Oul .. lde 
fi nancing, Tue mi.stakes you must a"o ld, 1-!gw 10 h ire """ ma nag" emp loyee., lnoorporal lon 1 w11e11 "nQ "o"' to do 11 cheaply ), Survlv ~ng bad tim,.s , Record 
Keep fog . ticw to eslimple your m•rl<el belore you start , u~~ mu ll pie local Ions 11> mawlml ze prolits, how 10 promote Md May slaps •head of lhe oompeli · 
llon l How 10 9e 1 l tl!O ad~erHslng , l roe m11rch~odise . lree advice. Power n"gotl1ting w1 h 1;upplters to double you r pratll marg ins. etc! E•cri how JO keep• 
present 1ob wh ile st;trting a bU9ine!;5 part t lme t 

Don 'I mlu tli ht opportun~IV 10 D!I pnrr or 1n1s 9reat lndu11l'1' - the nut success sto1y co<Jld bo your own! Order lhe manual todayl Part Otl~ nd two 
bound 1n a deloxe rh-,g b1"der, wttere you can also eoltecl our ne,ws1e11er ( free lof s l ~ month• wllh the manual - a S32 .SO vatuo l) · all ror o"ly $2Q_g5! 

jil H '=:Ill ~ lz=:~ s·~~ J 

FJ~ n -- 1' .:.- 1~-
THE COMPUTER ENTREPREN1EUR NEWSLETIER -

ALL THE LATEST INSIDE BUSINESS NEWS! 
NOW! SIX MONTHS FREE WITH YOUR MANUAL! 

You 'te a1waya n" un11d 10 lho 1naus11y n your 
tn1;11i·oa1 ep·I Up·tn ·daUL wun o u.r n wsieuer l :E. r:-h ~su~ r'I !i 

H>e l•l"st bu s:lness noiws, ldeu. new supp l l11rs, mu In· 
dlspensibl" " Walchdog '' co lumn on pro Ill•, dlscoun1a 
~ dcfl l JTH 5i$ mrg ~ ~romos 14 a recefltly wnan IOD V•doo mon1 
101 ~Old a l SSO · Iha! s ~all w~Olesale OM lh rd ol lhe r111 II 
prlce1 ), the oompelltlot\. lhe big deal~. etc l F'e1>ture slono..­
w1 J'\ .s1arH . .1P 1010 and ca:5ie h1s 1ar1es o n n .ll!!W m icro bus J .. 
nesses t 

'YOV 0 q f lnvltnillOnS- lb Hi'.td !ihOW!ii Jrld COO!iC'l l10nS 
l~H usi>ge ol our ad~l~o•Y M> r~l co ano Ou• dlscounl buying 
!UH'V Ce for VOU• purchai:tO!i-1 

You H tmd man·v tems m l'lor now.sterlor 1h ~ wilt '!'iiHi e 
vou the cos t ot your manual many llm~ ow;t 

c- 1982, THE COMPUTER ENTREP~cNEUR 

ii 
CALL TOLL FREEl 

CHARGE IT! 
Credit Card Orders 
( MC, VISA only ) 

accepted 2rl hours/day 

1- 800-227-3800 
Asl< lo~ eJClension 1135 

r• ...._v1SI\~ 
~------'= 

Order b~ pnon" (Crodl l cards on ly) , or use tho coul)on: 

!ltllll~Hlllll l\1\ lt111Ullllltltl l llll!ll11111111 11111il llllllllllllll 
: M;11 I 10 THE COMPUTER ENTREPRENEUR PUBLISHING CO, 
§ PO BOX 456, Grand Canlrat Sl1tfon, Now l'ork, N,V. 10163 = PJA, se send me THE COMPUTER ENTREPRENEUR 
! MANUAL, and lh s:t~ month ''"" 5 ~bsQrip1 ion 10 
:; TH E COMPUTEfl ENll'IEPR ENEUR REPORT/ NEWSLETTER . 
: All tor on ly $ 29.95. plus S~ tor postogelhM<llJOQ t NV re• f· 
:; dents: ndd 5 2 1;4 lor •alos 10 I I' I llDC•du nol lo ~r o lh~ 
; :::; : I rn•v retu rn II Wllh ln JO days lo' • tu U rr.hmd. 

ADDRESS: 

CITY. STATE. ZIP: 
I Check or M.O, en~lo~ed Charg_e io l ll lSA r . MC 

CAflD N 

SICN.ATURE : ----------
8
-

1
-
0
-
8
-3"---

C ircle 108 on lt1Q1.1fry card. 
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IDQr Qlomputrr IDtmr.a 
secti on 

* * * * FOUR STAR EDITION business D 
VR DATA CORPORATION 
ANNOUNCES: 
THE PRICE WAR IS OVER!! 

S+S Meg System 1590.00 
IS Meg ys tem 1449.00 IO Meg System 1249.00 
lS+l S Meg ystem 229?.00 10 10 M eg System 1999.00 

•H ard Di k Ill includes up to 2 fu ll height W inchester di k 
drive , heavy d uty enclo urc, disk controller, field proven 
power upply. 1/ 0 adaplor. a nd applicable ca bling. 

Hard Disk Ill is available directly from the factory onl . 

HARD DISK III & HD-505 
ADAPTOR MODULES: 
IBM -XT* IBM-PC 

A~=~~ 1!;0• ~~:~~ l!;~-fl* 150 
F'RA KLIN• LNW-80 

RS-80 MOD I LNW-11 
TR -80 MOO Ill TR -80 MOD 4 e 
OT HERS TO BE ANNO UNCED 
•AVAILABLE J RD QU ARTER 1983 

Call Toll Free • 800-345-8102 

MasterCard I V1S4· I 
• 

Compact, High Density, Low Profile, 
Low Power, Sub-Mini Disk System 

SAVE $90 on 5+5 Meg 
(Fixed/RemovabJe) Package 
Packages includes: 
HD-SOSF {Master) Fixed 5 meg 
HO-SOSR ( lave) Removable 5 meg 
Adaptor Module 
Disk Cartridge for H0-505R 

TOTAL 

1395.00 
I095.00 
150.00 

FREE!!! 

2490.00 

The NEW HD-SOS Winchester Sy terns a.re anilable through 
qualily Computer Stores everywhere. If yours doesn't han 
che HD-SOS rrom VR DATA, fell them to get it. 

MA TER unit includes: endosure1 switching power supply, 
di k drive, controller, ho t adaptor, applica.ble cabling. 

LA VE unir include : enclosure, switching power upply, 
disk drive, applkable cabling. 

Publis hed price& renect C:!.~ h discoulll. All prkes11resub)ecuochBnge itho1ll 
notice. TRS-RO and RSDOS re tr.1dema<k$ or Tandy Corp. O \slt Ill and 
HD·S05 a.re tradcmarb ofV R DATA CO RP. 
R:JO am-7 pm EST M on-Fri., Sat IOam·Jpm 
CABL E"VROATA"T LEX 84 · 124 
AllVR DATA produoisare tested burncd-ln, andrt· tesi.d. We'resop roudQf 
our quali ty cont rol Iha! we offer an oplional uncondi llonal extended " 'nrran1y 
covtri ni; full cos[$ of pMIS and labor on 1111 VR DATA products, 

(215) 461-5300 
VR DATA-WEST 

Watonga, OK 
1-405-623-8664 

Circle 501 on inquiry card. 

777 Henderson Blvd., 
Folcroft PA 19032 

1!YTE Octoh..- 1983 531 
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It's Simple ... CALL AND SAVE MONEY 

1-800-841-0860 g~~VRE~~;~~ 
GA. INFO. 912-377-7120 

"Telemarketin Works For You" 

ft FRANKLIN 
ACE l 000 COMPUTER 
ACE 1200 COMPUTER 

FROM $CALL 
c~commodore 

COMPUTERS 
MONITORS, PRINTERS & DRIVES 

FROM $CALL 

(!)Hayes" 
MODEMS 

FROM '239 
MICRO MODEM I 

SMART MODEM 300 
SMART MODEM 1200 

EPSON 
PRINTERS 

FROM $CALL 
FX-80 .. , - , • , • ; • , •. _, .... _ .. SA VE 
RX-80 .... •.•...... • ... • • •. SAVE 

FX-100 ...... ........... .. SAVE 

TRS-80 COMPUTERS 

•
Ill . 

' ·lfiil 

o1scou111r 
P•ICll> 
rllOM 

MODEL '4 TRS-80 •• , .• , .• '809 
MODEL 12 TRS-80 . •.•.• •2639 
MODEL 16 TRS-80 •• •• . . '3998 
MODEL I 00 TRS· BO . • . . . . '617 
MC- I 0 TRS-80 .•.••. •••••• '99 
COLOR COMPUTER •• ,. 'C:All. 
we SELL. THE COMPLETE LINE 

PURE 
RADIO SHACK 

EQUIPMENT 
OF TRS-80 COMPUTERS 

AND ACCESSORIES 

- --- .. ... .......... ~ ... ... 
m .::.~ww&> a••i:.oa :=. 

=i•c:iw•• •u••-
c::::1Q>m1S1mWQa •••lt:ll -

TRS-80 
COMPUTERS 

MICRO COLOR MODEL 100 

s99 FROM'677 

TRS-80 PRINTERS 
COMPLETE LINE FROM '199 

f!I~ lilf!IJTH ~~~ C. ltoh CORONA 

TP-1 DAISY PRINTERS 
WHEEL FROM '309 

PROWRITER 

PRINTER 8510 •••••••• '339 
GEMINI NEWl 

FROM $CALL IOX & 15 6600 .•. - . .. "CALL 

IBM COMPATIBLES 

YOUR CHOICE 

EaGLE PC 
COLUMBIA PC 

CORONA PC 

$CALL 

llNovationl. 
MODEMS 

FROM '119 
•J·CA T •D·CA T 
•CAT •AUTO CAT 
•SMART CAT •APPLE CAT 

Ol(ID\TA 
PRINTERS 
FROM $CALL 
MICROLINE SERIES 

•83A 
•84P •92P •93P 
PACEMARK 2350P 

DATA FLEX NOTICE· PRl'NTER FREE. APPLICATIONS C.ARDS 
DATA SASE 

By D
ATA ACCESS 1------------1 AND CABLES .,..__ _________ _. 

NEW 
PRODUCTS 

All PRODUCTS WE SELL ,i<AE BRAND HEW 
'CALL AND covmD ev TME MANUfA.CTIJAE~·s GRAPPLER+ 

COM REX 
SPECIFIC WAA.AANTIES . COPIES AVAILABLE 
UPON REQU EST. 
WE DO NOi SEU AN't UU D. RECONDITION· 

,"1MeEle fD, FOREIGN OR INFERIOR MODIFIED EQUIP-
M£NT. 

$CALL PAIC ES A.ND P~ODUCJS SUBJECT TO 
CHANGE WITHOUT NOTIC.E. 

• REPUTATION 8ACl<eD BV VEARS OF 

EXPVUEi;CE, 
0 PIONEER IN DIRECT TO CONSIJMER 

lot.LES Of MICRO COMPUftAS AND 

ElEC'lllONICS 

• MILUONS OF DOlt.ARS IN S/llES 

~~-
\EW-IBM BOARDS 

•MICROFAZERS 
•APPLE BOARDS 

'CALL 

UPON REQUEST 
•DISCOUNT PRICE LIST & 

INFORMATION KIT 
WRITE 

MICRO M~ll~EMEltT SYSTEMS 
tEl.EMAllKET OEPT. I 1 

'CALL 

~1im 
DATALIFE 
DISKETIES 

SCA LL 

DISCOUNT 
PRICES 

OVER lHE YEARS 

• rn'IS Of THOUSANDS Of CUSTOMEllS 
• HONEST 

• REllABLE 

Micro Management 
Systems, Inc. 

BUY 
DIRECT 

• LARGE INVENTORY 

• NAME Bl!NID PROOUC1 S 

Circle 295 oo Inquiry card. 

Z803 Thoma.$ville Rond East 
Cairo, G~orgia 3 .1728 

(9121 377-7120 TELEMARKET DEPT. 1 

em Oc1ober L9'83 533 
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COHERENT M IS SUPERIOR TO 1JNIX* 
AND IT'S AVAILABLE TODAY 

ON THE IBM PC. 

Mark Williams Company ha n't ju t taken a mini-computer 
operating system, lik UNIX, and ported it t th PC. We 
wrote COHER NT ur eJ e . We were able t bring UNIX 
capabi lity t the PC with the PC in mind, making it the mo t 
efficient personal c mputer work tation available at an 
un elievable price. 

For the first time y u get a multi-u er multi ta king operating 
system on your IBM PC. Because COHERENT is UNIX­
compatible UNIX software wi ll run on the PC under 
COHERENT. 

The softwares m includ a C-compiler and over 100 util i-
lie , all f r $500. imilar envir nments cost thousands more. 

COHERE T n the IBM PC r quires a hard disk and 256K 
memory. It's available on the IBM XT. and Ti cmar1 Dav ng 
and C rvus hard disk . 

Available now. F r additional informati n call or write 

Mark William mpany 
1430 West Wrightw d , Chicago, lllinois 60614 
312/ 472-6659 

•

Mark 
Williams 
Company 

COH RE "Ti~ 11 lrnd~nmrk uf )\>1il r k William• conlp~ny. 
•u I U. a~ tru<lc:1muk ,,r Bcll lu~tra tt1til·s . Circle 511 on inquiry card. 
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Never again worry 
about computer theft or ilamage 
Wha.t could be better than 
fuU replacement? 
By nm • you've probably heard or 
rend abOUI AFEWA RESM lnsur-

nce ror mkrocomputers. But you 
rnay still wonder jut what it pro­
l~t ·.or whe1her it's really worth the 
in"e 1111cnt. [f you've never lost any 
part of your cornpuler ys1cm or 
sort ware. you prob bly don' yet 
rcaliic the limitations of most 
1andard i n.~urancc i:overagc,s. Or 

the agonie · you could face in trying 
to rcccwcr even the implcsl piece or 
periphera l cqurpmcnL 

What do you mean 
it's not covered?! 
Opc.rarlng your computer y tcm 
1 ithout SAFEWAR · pro1cc­
lion is fine as long a., you 

don'I ha c lo worr <: 
;iboul an accidenl or 
loss. Bur what if you 
came home one night to 
di. i:ovcr you'd been robbed'~ · 
Or 1hat a pipe had burst and 
c~tu eel water damage'/ Or that 
yuur system, 100. had fa llen vic­
liru lo a lcad~ng de troycr of micro- 1 
s stem - a power su rge'~ All 
ev.:111 beyond your control. II 
,ome1 hing like th i should happen 
to you. you're like!)' io find out the 
htud way JU.St how l imited your 
tandard insurance policy' protec­

tion rcallv is. And no matter h w 
little or h~w much you h:lvc in­
vested in your computer system. 
discove ring 1hat rt's not covered can 
be an expensive lesson. 

Now you can be sure 
S FE WARE was developed by an 
inrura nce professional who was 
shocked to learn that his very own 
personal c.o rnputer was al risk. Can 
you lmagfne? What he di covered 
was that hi· homeowners insurance 
policy excluded co erage as soon as 
he began operat ing his fi rst busine 
program. Even his simplest spread­
shl'el voided co erage . Because 
most homeowners policies wu11'1 
cover any eq11Jpme111 (.ISed for busl-
11t>.1s, no maner how infrcquenUy. 
Out or this need was born 

AFEWARE. A simple. easy-10-
understand t.'Overage you can count 
on. Full rcplucement coverage of 
hardware. or.ware and media . 
after a low $50 deductible. 

With SAFEWAR E t h~re· no 
need ror you to schedule equipment 
or soflwari: El you do wlth the 
" ri dcrp type or policies. 0 your 
coverage can grow with your S'JS· 
1cm, providing prot~-ct ioo for its fu ll 
val ue ra ther than each individual 
item. This will be cspeciallyi mpor­
Hlm t you if you're ever planning 

Circ le 406 on lnQulrv card. 

to buy add itional equipment or 
sort ware. Evcm just on.: JWripheraL 

What the editors are saying 
Desk/op Computing:_ , ."Given Lhe 
amount or money Lhal busi ness 
users spend on computer equ ip­
ment . .. it's not too larfctched to 
say that an insu rance policy may bi! 
the most imponani new acce:s ·ory 
ihat you could add lo your desklop 
compu ter system." 
Computer Decisions: ... "Your per­
sonal computer might nol be safe at 
home. I fit i noi insured . then 
you're running the ri k of losing the 
thousand of dollars you've 
invested ... " 
Personal Comp11li11g: . ,'·Replacing 
hard1 are may be more of a prob­
lem than you thought it would 
be . . . hat's why (a computer con­
sultant) suggests that you get the 
~omputcr in ·urcd ." 
Wall S1ree1 Ja11r/ll1/:. , ,"Columbia 

ntional General Agenc.: int ro­
duces a policy that covers home 
compute rs regardlc. of u~e . Th~ 
us ual premium: about $75 a year.tt 

An All-Risk, no risk offer 
S.AFEWAR - is an All-RI ·k plan of 
insurance. which means that it 
covers all hardw:ire. all purcha l'<l 
software. and all media. Your com­
plete !>)'S iem is protc 1ed against 
theft , fire , accidental damage. even 

damage su~ial ned while the com­
pu ter Is being transported in your 
car. AF WAR c en cove dam­
age C'<1 uscd b power urges ... the 
lending destroyer or microcomput­
ers. And , now, SAFEWAR E is 

vallahle on 110 r isk basis. If you 
arc not complciely at i ·fled with the 
protection afforded by 
AFEWARE. you may return lbe 

policy for a fu ll refund within the 
fi.rst 10 day after you've received it. 

Thou.wtds ha,•e said '"yes!" 
Sim:e lt wa first lntroc.Jucecl in 1982 . 
thousands of computer owners. like 
you . have said "yes" lo the 
SAFE WAR · offer. Owner of sy -
rems fro m the smallest portable 
micros to larger ophisticated husi­
ncss ~ystemsnre finding I hat 

AFEWAR · offers the most af­
fo rdable and complete ·ecurily, 
And the simplc ·t peace of mind 
avai.lable to ensure carefree 
comput ing. 

The cost pennies a day 
As y u c n . c fro m the 1 blc. the 
annual premium for a typica l. sys­
tem con.sisting of a $3,000 proc­
essor, a di~kdrive and pri nter wonh 
$1 ,100. and $900 ln sort ware. is just 
$60. And you can save even more 
slnt:e I.he cost or insurance for per· 
onal c.omputcrs used for busi ness 

may be tax deductible. To dell'T· 
mine your n.ue or coverage.JU ·t add 

up your total sysrem alue. Then. 
fi nd I.be pn:mium in lhe table . 

Eal.)' to order 
Choose from three simple ways to 
pay for your complete Si\FEWARE 
protection: Call the toll free phone 
number listed and we·11 charge your 
premium to your V !SA or 
Ma tcrCard. Or. you can mail us 
your order along wit h your check. 
Or. send u. the coupon and charge 
your pol icy to our credit card . 

TotII Hardware, Media & 
SOfh,.ate Sysl"m Value 

Annual 
Pt~mlum 

Up to$ 2.000 $ JS 
$ 2.001-S S.000 s 60 

$ 5,00 1-$ 8.000 S1S 
s 8 .00 l-$ 11.000 $90 
Sl I .OOl-$14,000 SI05 

$ t4 .00l -$17.000 $12 

Sl7,001-$21.000 $140 
$2 1,001-$24 .000 $155 
$24. 1-$27 .000 $11D 

Call toll ln:r for"' "'-' on hish~r co•=g<-• 
' at a•ollo bloin DC. !J I.KY. A, ME. MS. 

•v.sc. WY 

800-848-3469 
(In Ohio t':lll 8004M&-2112) 
f>ho"c~ o pen 8 a .m. lo 8 p. m .. 
Monda through Sarnrd.ay 

@RtflmRl) 
olumbia Nat ional Genera l genry 

88 Broad treet., Columbus, 
OH 43215 

Wttb .sttni'WARB you get . .. 
• Full replacement coverage. 
• Freedom from worries or lire, theft 

or accident. 
• UIU mate in po\ er surge 

protection. 
• Costs as low as $35 a year. 

.----------, 
I Yes. mt comput•r n«w lmm~d lot< 

prorer11on. 

I Pleascls.lu~rn 'AFEWAREl ruurnru:e 
Polly. 

mme _________ _ 

I S trttt _________ _ 

I C'lly ________ _ 

I Slate •P-----
1 Svncm value$ ______ _ 
I OChrdl · nt1~dC VISA 
j 0 Ma~1<rC.ord 

I a.rd# ________ _ 

I xp . tlat<---------

1 
a ri~k. You fll•y«tllrn p<>Ucy for full 

rc rumi wi thin IO days. CD•<rnB•-S ond 

I limi ts ur< suojea to the 1:rm<, cond it imJ.O 
11nd exciu;;l<>ns in •he polley, 

I ~~fl lo: ~~~~~~.~ ~i!:8i~i°I 02211. L ________ _ _. 
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ng: 
WDflitttrtin''l»s.r.f'JlllWfRtt ptodueing !lbti~~", 

~1n1~iit).t, t1riBiiifh1ftlgr-and a trwt bOJdt•. 
Even 4sinq letttthead 1s now a breez_eWith 
e t20'• autornatic~ingle~heet loadlngl 

t1; worry about dur11bifity: it's a tough 
l,J)&Chine. tt joins the hi.Qhly reliable fam· 
~n#.8( printers with a failure rate 

s the ttnvy of the industry: less than 1 %. 
Sttoul.d your 120 ever need repair, a nation­
Wfd&'network of authorized service centers 
stands ready for speedy repair on your six· 
month end-user warranty. 
Just think of it: everything you want in a 
letter-quality printer ... anywhere you want it. 
Only $599. 

Transtar 
P.O. Box C-96975, Bellevue, Washington 98009 
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Copy Protection and Privacy 

Dear Jerry, 
The Superscribe II word processor is 

distributed by On-Line Systems (now 
Sierra On-Line lnc.). When I first got it, 
I found it a fairly good word processor 
wilh some very interesting fa<1tutes. r.or 
instance, it has a 70-column upper/lower­
case display on an unmodified Apple 
with software printer spooling and a key­
board buffer. Not a bad achievement, 
even with its share of bugs. And On-Lin e 
did provide a free backup disk. 

Then, last summer, On-Line u pdated 
the program to Its present Screemvriter 
n and gave it some enhancements, such 
as a mouse or joystick. Hmvever, it also 
added a Vr!.MJ nasty copy-protection sys­
tem. The company's update policy was 
$10 for a new disk and a manual with the 
return of one of lhe disks. After about two 
weeks, [got the new disk and man ual (a 
large improvement, I might add). It 
wouldn't boot, so L took it to a store 
owned by a friend of mine and tried to 
boot it on a Franklin with Apple drives, 
an Apple wilh Rana drives, and an Ap­
ple with a Super-5 and a normaJ drive. 
[ t would not boot on any of them . So off 
went the disk to the company, and two 
weeks later 1 got a new one. rt wouldn't 
boot on any of tl1e machines, either. I 
called, and the company said to return it 
again. Befog an accomplished program­
mer:, 1 decided to play around for a while. 
After pending a few minutes boot­
tracing the program, l finally got it to run . 
However, r simply am not going to boot­
trace a program every time I want to run 
lt, which ln this case might be two or 
three times a day. So I found the n ibble 
counts in it and removed them. It then 
worked on any machine. When I called 
the comp ny and told a programmer 
there how to foe this problem, he said (in 
a ver · moronic tone), "Oh , uh , T guess 
we'U fix it" and took mv name and ad­
dress. Abou t three weeks later I started 
to receive Softnlk magazines free, with a 
little "Sponsored by On-Line Systems" on 
top of the label. Not exactly the correc­
tion 1 had hoped for. 

I simply cannot abide by a tool being 
protected from copying, or in this case 
just use. As a result of the company's 
screwing around, I lost four weeks of 
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valuable time owing to the loss of the 
backup. rt is absolutely ridiculous lo keep 
someone who relies on a product from 
copying it. Beyond that, if I wanted to 
modify it for e.ither of my nonstandard 
drive configuration ' r couldn't because 
the nibble counts would stop it from func· 
tioning; the length and content would be 
changed . 

It is simply not worth buying a product 
that 1 can't u e to my own ends, provided 
I don't pirate it, which l wouldn't. lt is also 
interesting to note that a productJ subse­
quently purchased from On-Line (the 
game Pest Patrol) would not work on my 
drives, which l had completely checked 
by a Class I repair center. Jn light of this, 
l have decided never to purchase any­
thing from On-Line again and advise 
anyone who wants products guaranteed 
to work on their Apple system to do 
likewise. 
Douglas Henkin 
150 East 77th St. 
New York, NY 10021 

My late mad friend wQu/d haue p11blished 
the mmpm1y's bil map in retalialion . Com­
/ a11ies that destroy their awn tttility to "pre­
ve11f pimcy" only e11co11mge legilimnte /racA·ers 
lo tum pirate. . .. . Jerry 

Dear J erry1 

In y ur June column (''Zenith Z-100, Ep-
on QX-10, Software Licensing; and tl1e 

Software Piracy Problem,'1 page 411) you 
touched on a subject near and dear to my 
heart, protection, t have tluee words to 
say about it: f hate it. I have no objection 
t copyright; ju t those protection 
~chemes. 

My problems started when I bought a 
5-megabyte Col'.\tUs hard disk for my 
Apple Ile. 111e Corvus drive can only live 
in slot 6 because of the firmware on th e 
controller card; therefore, the floppy disk 
must be elsewhere. The first problem [ 
ran into was not being able to put my 
games, education.al and other protected 
software on the Corvus. The second 
problem was booting protected software 
from the .Doppy disk in slot 7 or dse· 
where. Do you realize how much soft­
ware out there will not work if !:he floppy­
disk controller is not in lot 6? 1 said to 
myself, instead of trying to get all soft-

ware houses in the universe to change 
their software, why not get Corvus to 
change its firmware so that it can go in 
s lot 7? Well, after having my dealer call 
Corvus several times, lh·e company's 
answer was, "impossible to do~' \ tried to 
call the vice-president of the company 
and never got a return call. High Tech­
nology software of Oklahoma Gty also 
talJced to them. No way, th y said. 

Back to protection . CP/M software is 
not protected, and l don't hear them cry­
ing about pirates of their software. Beagle 
Bros . Software is not protected and it is 
still in business. At least one well-known 
game house has dropped protection and 
reduced a ll of its prices on software for 
the Appl to $19.95. 

Like you said1 "For e ery protection 
scheme there is somebody out there 
ready to break it:' How ccin it be stopped? 
Software programmers, please stop put­
ting those locks on your oftware. In­
stead, install a serial number somewher 
in the program that is registered to the 
original owner. That way, if he s II or 
gives away a copy and the person who 
gets it needs to end i~ back to the com­
pany For any reason, the serial number 
ca n be traced. Finally, have faith and en­
force your copyrights. Yes, believe it or 
not, I think the majority of people ou t 
here have integrity and are tlol out- to rip 
you off. 
Stan Epstein 

6 S. Cedarwood 
Rose Hill, KS 67133 

PiraCtJ is n rea:t problem, Im/ most protec­
lio11 schemes cause far more problems thn11 
lf1ey solve . . . . Jerry 

What's the Caclle? 

Dear Jerry, 
ln youf July column ("Interstellar 

Drives, Osborne Accessories, DEDlCATEI 
32, and Death Valley, page 323), you used 
the word "cache" to refer to a sy tern that 
stores frequently used Information fmm 
a disk in RAM. 1 thought you might like 
some background information. r under­
stand that the original use of the word 
cache in computers had to do with main­
frame computers. A mainframe wUI have 
a large main memory (say 2561< bytes) 



The trouble with most personal comput-

p er.son Maybe thars why they're called "standalones". 
So instead of bringing the people in your com­
pany together, they only succeed in keeping 
them apart. 

Contputer.s But one per~onal computer is different: 
the Wang Professional Computer. 

In fact. irs the one personal computer 

tI1 t e t that can really tie into totaJ office automation. 

a Jus Nol only does it work together with 
every other piece of Wang equipment, it can 
also communicate with most mainframes. 

~ stand alone 
d 't tand Soeveryoneinyourcompanyhas immediate 

On S access to the exact information they need. 
In the exact fo~mat they need it in: words, 
numbers and images. 

b What's more, you a C ance alsogetWangword 
• processing, the easi~st­

to-use word processing 
in the world. 

Why risk standing alone 
with other personal computers 
when Wang puts it 
alltogethersowetl. fJ'' s~=-
r Fat a dem0t1stralioo of The W'dng P1olesslona1 Compuler, caU I l-800·225-9264. Or send lhiscoopoo lo: Wang Latl0fal0tfes, 

I Inc., Business Execuli'itl Center, Otie lndus1rla I Ave111Je, lowell, 
MAOl851. 

I 
1 ===~~~~~~~~~~~~ 

I Mdres.s 

I lf!leptoie> BY 1 I L ______________ J 
I piv sra1. Zip 

WANG 
The Office Automation 

Computer People. 
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with ace s times around 200 to 500 nano­
seconds. That's fa t enough to keep most 
microcomputer CPUs happy, but it e ms 
lik · a long time to a mainframe CPU. So 
a small amount (say 256K bytes) of fast , 
expensive cache m emory i in tailed be· 
l ween the ru and the main memory t 
h Id the frequently u sed information 
fr m the main memory. The acce time 
of the cache memory might be 20 to 50 
nanose ands. 

My opinion, for what it's worth, is that 
disk emulators (or RAM disks) will 
gradual ly become obsolete. The 16-bit 
microcomputer on the market can han­
dle up t about SOOK byte of addressable 
memory, which is more than you can put 
on a 5114-inch disk. Once enough software 
becume available to take advantage of al! 
that memor , di k emu lc t rs will no 
lo11ger be needed , 
Gerry Ashton 
Bo 415, Rural Rt . 4 
Hopewell jct., NY 125.33 

Tlu111ks. 1it1cy Kidder exp/qi11s CflChc well 
in hi The Soul fa ew Machine. Wi11 're 
/lrobnbly right about disk e1111llntors, but nnt 
for a whi/1.1. Thcy71 las/ a co11p/c more Y''tll'S , 
anti wow, do lficy save time! . , , jerry 

PubUc Key Encryption 

Dear Jerry, 
Computer y terns securffy is part of 

my job here al Kodak Park. Therefore, l 
was quite intere ted in your comments on 
public key crypto systems in your July col­
umn ('1ntersteUar Drives, Osborne Ao:.es-
ories, DEDlCATE/32., and Death Va1ley," 

page 323). 
l would really like lo know whether 

anyo ne succeeds in deciphering the file 
you published that was generated by 
DEDICATE/32. 
William E. Florance 
Secu.rity Admlnistrator 
Eastman Kodak Co. 
Management Services Diruion 
Bldg. 56, Kodak Park 
1669 Lake Ave. 
Rochester, NY 14650 

So far Mone /l{JS clnfo1ed ll1t prize! 111 foci, 
only n few admit to lmvin tr·iecl . .. , Jerry 

Dear Jerry, 
You hit the n ail on the head, s ir. The 

most common mistake I've seen mad 
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about encryption schemes is bou ndless 
faith in long k ys. Although key le.ngth 
is import.mt, it only gives ne a rough feel 
for the resistance of a particular cipher to 
brute force (i.e ., try every key) attacks. A 
mathematically weak 9ystem c n be at­
tacked with everal analytical tools; 
assuming the enciphering pmce.ss is 
public knowledge. If It i n't, the use of 
classic cryptoana lytic attack (cribs, elc.) 
w.ill be the approach f choice. 

fncidentally, I m to recall an article 
ln lnfoworld la e lasl year that described 
the uccessfuJ hr ach ng of the public key 
system by a mathematician using a n Ap­
ple 11 . As I remember, the demonstration 
w s at some kind of conv ntion and 
(seem ingly) wa tightly controlled . l , 
w uldrt't use the pubLic key system to 
hld a second set of books, CJnyhow. 

The bottom !foe is, ny cryptosystem is 
of onJy hypothetical ecurily value, and 
some hypotheses are betler than others. 
The major concern l would have in 
evaluating the meri ts of any encryption , 
scheme is the sophistication of the op­
position and the volume of material to be 
ncrypted. Several old and s imple 

system are quite secure for enciphering 
limited amounts of plain text, notably the 
Playfair cipher arid the Jefferson wheel 
(AKA Lhe Bazeries cylinder) . These sys­
tems are very easy lo implement on the 
micro and can be w rked by hand if need 
be. The am can hardly be s <iid for the 
JNational Bureau of Standard J Data En- , 
cryption Standard , eh? 

Another generally held ruJe of th umb 
i that the ecu rity o a system cannot be , 
based on ~he eoecy of the encryption 
process, be 11 b mechanical device r 
computer program. The opposition 
should be preslllned to have everything 
you have, save the key. 

lf you're interes ted in further informa­
tion , l highly recom mend David Kahn's 

1 

e c:ellent book. T/1 e Codebreak111 1 a clas ic 
in the field of cryptology. 
Bob Scott, Lieutenant, U.S. avy 
3095 Marina Dr., Unit -2 
Marina, CA 93033 

The public keiJ systl!m 11sed by Clrarlie Mer­
l'ill is nol Ille 011e rlisrussed in lnfoworld . 
T/lis one Is ba ed a11 fncloring lnrge numbers. 
My research i11dicates tlrat ii will lnke lite 
resources of a govem111e11I to break /lie Mer­
rill system, rmri I w 11/d11't bet tlr111 n g1Jvem-
111c.11/ ra11 do it. Citarlie Merritt lrns invited 
any computer wizards wlto arr rnte1·ested ta 

t1y to disnsst!mble his program [orall l/w good 
it's going lo do /hem . .. . Jerry 

Europe Replies 

Dear Jerry, 
Fl'ml time to time in your column ii 

European standard emerges a a culprit 
for wha -they-did-to-the-Selectric-key­
b ard on the IBM PC. As you certain! 
are aware, a disturbing numbe.i· o lan­
guage are spoken in Europe- English , 
Cerman1 Frend11 Spani h, and Italian, 
for example. For each language ther is 
a traditional keyboard that ma ur may 
not have achleved the dignity of a stan­
dard . Further, European .keyboards dif­
fer not only from language to language 
but also fr m country to countr . The 
"German" keyboa rds in Wes t Germ ny, 
A\.\stria, Sw itzerland, and Lu embourg 
are by no mean· identical. Surel there 
must be more to the PC's keyboard than 
a ghost? 
G. Accardo 
6225 Hersberg 7 
Luxembourg 

r k11ow only wfmt l/1e sales mui public reln­
tia11s people tell me. Al any mte, lilere nrc 11m11 
50f1WflrC fixes , so 111/'s b tier if 11 0/ wdl . . . . 
Jerry 

Dear Jerry, 
You have rommented a couple of times 

in BYTE on the IBM PC~eyboard , for the 
record, the features of the k yboard you 
bave criticized are all designed in the U.S. 
and are as American as pie and Water­
gate. To wit: key plac ment, key spacing, 
and so on. 

The one keyboard feature that ha b en 
influenced by European nonns i height , 
'vhich you have not criticized. There are 
110 European keyboards fhat have a key 
between the space bar and hift etcepl for 
lBM PC keyboards imported from the 
U.S. l.Jmlaut s it way above the shift ke , 

Have you got s methl.ng agai n t 
Europe? 
V. M. Loren en 
Raiffeisenstt'. 1 
Seehei.m 
West Germany 

IBM and DEC /Jolh said ii was a E11ropea11 
slamlarrl . Great go/1s of goo . . .. Jerry 

Circle 336 o r1 Inquiry ca,rd.--+-





User to ·user--------------------------------
Dear Jerry, 

You keep harping on about the nasty 
"European" keyboard supplied with the 
IBM PC. Sure it's European, and sure it's 
nasty, but your moans are like complain­
ing that a grapefru it is sour b cause it's 
yellow. 

So far a I am aware, the "European­
ness'' of the IBM ke board only ha to do 
with ergonomic attribu tes s uch as being 
separate from the rest of the machine and 
stand ing low above the table. In much of 
Europe, this ort 0£ let's-moUycoddle-the­
user "sta_ndard" ge called "Swedish:' 
Look at the Basis-its keyboard is just as 
"European/Swedish," yet you said l]uite 
nice things about it the other month . 

Manufacturers were ma king uch a 
thing about meeting "Swedish" tandards 
at last fall's Paris of6ce equipment s how 
(SlCOB) that a friend of mine was s nt 
to Stockholm !o getmpies of these "stan­
dards:' It wa like trying t reach the end 
of the rainbow. lt seems that the much­
vaun!ed Swedi h ergonomic "standards" 
are actually tiff demands made by labor 
union _All very well, except that they ap­
pear to be regulated by union whim . 

Each European cou ntry has a different 
typewriter keyboard layout to cope with 
things Suen as ''elTe OU pa etre, c'est la 
la question: But that is not what you are 
omplaining abou t, ei th r: importan t 

th ings, like where to put the big keys, are 
the same in Europe and in America . It's 
obviou if you stop to thin k about it: lit­
tle typewriter keytops art! easy for manu­
facturers to swap arnun d, bul changlng 
the physical locations of the big keys for 
each country would be uneconomic. 

The real bugbear is that many computer 
manufacturer and programmers do not 
know how to type ln any language. Al­
though IBM makes typewriters, it is 
noticeable that it was not the typewriter 
department that produced the PC 

Some programmers' Jack of typing 
ability is astonishing: when 1 first started 
word proces ing on an E.xidy Sorcerer, 
l was flabbergasted by a table of ''single 
keystroke" entries for BASIC keywords­
as though a two-key combination such as 
"graphic-G" could conceivably be easier 
than typin g TAB(, open ing parenthesis 
and all.l Clearly the BASIC manual was 
no t direc ted at word-processing 
customers. 

Many utilily programs are just as bad. 
T find. it is easier and quicker to type out 
short, meaningful command words such 
as ENTER In full rather than try to 
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remember the current program's one- or 
two-letter abbreviation, but l 've se n om­
pet nt systems programmers boggle at 
the prospect of hunting for, and then 
pecking at, Jive whole Jetter in th right 
ord r just for one command. Why require 
{ive ads where one will do? 

You might well do good by castigating 
neglect of £he touch-typist b IBM and the 
rest of th programming world, but blam­
ing it on European · in general, or Swedes 
in particular, i wide of ll1e mark. Ey the 
way, I have no special pro-Sweden a e to 
grind , and although l live iust outside 
Paris, l 'm British . 
Andrew Marland 
35 Avenue Chevreul 
92270 Bois Colombes 
France 

I do11 1
/ 1/lt'flll to 1Jim111.' £11ropem1s, l111 / IBM's 

s1r(Jrt- igh ledness! Till!lJ lind the bt.'St ~JfJoard 
in //1e wol'id (Selectric), rmrl Ibey b/1?111 it/ . , . 
Jerry 

On Comments 

Dear Jerry, 
I have a quick com ment 1.m you r use of 

comments in Modula-2 program. I think 
I an ast some Insight nn the s ituation . 
Yc UT ta.tement that it i5 dearer if FOR 
ends with NE T, and WHILE with 
WEND, make sense only in the context 
of your Ongoing enthusiasm (or advanced 
version f BASJC. However, for someone 
such as myself, who has never used a 
BASIC wlth WEND in it, uslng WE D to 
end a loop seems no more natural than 
using Q'v'\TERTY. I would suggest com­
menting your example program thusly: 

While n <N DO 
FOR i:=l TO 5 DO 

WriteStrlng("Foo'') 
END; (* FOR i •) 
WriteString("Fiddle") ; 
DEC(N); 

END: (• WHlL n < .,.) 

Usi ng comments that indicate the loop 
variables allows the reader to ·imply look 
upward from the comment until he finds 
the loop s tatement with the ame vari­
ables. Wi th your method, all he can do 
is ftope to find the corresponding WHILE 
statement. For nesled HTLEs in par­
cicu lar; simply putting WEND won't do 
th job. Note that this afford the same 

ease of reading that NEXT f (rather than 
just NEXT) does. 13ut bringing in NEXT 
is unnecessary, as is WEND. 

As for your column , they are alway 
provoc tive and informative, even if r 
don' t always agree. Keep lt up. 
Matt Richards 
815-C Dartmouth Rd . 
Baltimoi:e, MD 21212 

Seems like a good iden. Meauw/iile, 
Modrila-2 rm1111i11s 111y favorite lmig1111,11r •••. 
Jerry 

Z-100 Notes 

Dear Jerry, 
Poverty drove me to ~he Heath version 

of the 'Z-100. It is relatively easy to assem­
ble and very well dorumenled . On e 
needs to be light of touch with a solder­
ing iron on the rnnlroller board , b ut 
otherwi e the kit is within the skill level 
of the a erage ti nkerer. M unit came on 
line after only about 10 hours of effort. 

I must also report Lhat one of the claims 
made in the ad ertisi:ng is ignificantly 
uverstated . The 8-inch drive that you 
connected up so ea ily must ha e been 
double-sided, r it seems thal only 
d uble-sided drives • ill work with this 
machine. That was a serious blow to me 
because the ability to l! e rny old dri es 
wa the economic cornerstone of my deci­
sion to launch thi · project. 

I have called Heath to a k helher a 
single-sided dri e can be made to work, 
but after the firs t contad, w hich revealed 
that a BIOS patch was available, the help 
came to an end. You wouJd be surprised 
at how long Heath technicians can hold 
their breath on the phone! lt's hard to 
believe that they think they will sell loo 
many of the $2700 disk drives usi ng this 
tactic when equivalent drive systems are 
available for less than half that price on 
the open market. 

Jerry, if you r technical friends come up 
with a way to make Shugart 800 drives 
work with the Z-100, I'd urely like I.Cl hear 
about it. 
Colin Eva.ns 
150 Wal nut St. 
Stratford, CT 06497 

Otliets n/so report tliat !he 1-le.atllkit ver­
sio11 of lhe Z-lUO is MSlJ lo b:n'/d, I'm glad you 
were ltappy wit Ir you rs. 

A Ins, I know of no wny lo use single-sided 



lntroducing ... the Byte Book Club'" 
FORMERLY COMPUTER PROFESSIONALS' BOOK CLUB 

POWERFUL TOOLS! 
POWERFUL SAVINGS! 

MICROPROCESSOR APPL1· 
CATIONS HANDBOOK 8y D. R. 
Stout 
617/9888 $39.95 
(Counts as 2 of your 3 boolcs) 

NETWORK SYSTEMS By R, 
Sharma. P, J . T. deSousa, A. 0 . In· 
9le 
582557-0B 129,95 
(Counts a$ 2 of your 3 books) 

SO~ARE ENG1NEERl'NG: A 
Practtl:l11>ner's Approach By R. 
S. Pressman 
507/8"138 $32.95 
(Counts as 2 of your 3 books) 

CIARCIA'S CIRCUIT CELLAR, 
Vohlme 2 By S. Ciarcla 
109/63X .$11 .95 

COMPIJ.ER CONSTRUCTION: 
Th-ry and Practice By w. B~r· 
rett , and J , 0 . Couch 
78814998 $25.93 
(Counts as 2 of your 3 books) 

AN lltt'RODUc:nON TO VISI· 
CA MATROONG FOR AP­
PLE~ A.ND l8M By H. Anbarlian 
016/054 S22,95 

BUILD YOUR OWN Z-.80 
COMPUTER-~ USERS 
MANUAJ. By S. Cian:ia & J. Cart 
582337·38 S29.90 
(Count5 as 2 of your 3 books) 

MICROCOMPUTER OPERAT· 
lNG SYSTEMS 8y M. Dahmke 
1son10 Slb.95 

THE MCGRAW· HILL COM­
PUTER HANDBOOK By H. 
Helms 
279/72.lA 579.50 
(Counts as 3 of your 3 books) 

MICROCOMPUTER BUYERS' 
GUIDE By R. Webster 
6B9/598 519 ,95 

APPL.Ii PASCAL By P. Luehrmann 
491m2 S18.95 

each 
(Values up to $79.SO) 

If you Join now for a trlal period 
and agree to purchase three 
more books--at handsome 
discounts-during your first 
year of membership. 
(Publishers' prices shown) 

MlCROCOMPVTER C.RAPHICS 
A.ND PROGRAMMING TECH­
NIQUES By H. Kai:zan, Jr. 
582576-7 $18.95 

BASIC: GETTING STARTED By 
W. S. Di.llliS 
582355· 1 SS.95 

INTERFACE PROJECTS FOR 
THE TRS-80 By R. C. Hallgren 
582466·3 Sl8.95 

PRINCIPLES OF l~RAC'IWE. 
~ GRAPHICS, 2/e By 
W. M. Newman & R. F. Sproull 
463/3878 $35.50 
(Counts as 2 of your 3 books) 

THE SMAll COMPUTER CON· 
NEcnON By N. L. Shapiro 
564/124 S15 ,95 

INV1TAT10N TO FORTM By H. 
l«ttzan, J r, 
582284-9 $17 .50 

A PROGRAMMER'S VlEW OF 
INTEL .a3z By E. 0f9anick 
477/191 B 529.95 
{Counts as 2 of your 3 books) 

DATABASE DESIGN 2/E By 
G. w; derhold 
701 13268 $32.00 
(Counts as 2 of your 3 books) 

CONVERSION OF COMPUTER 
SOFTWARE By J , R. Wolberg 
582588· 0 519,95 

THE C PR.IMER By L. Hancock & 
M . K.rieger 
259181.>; $14.95 

INTRODUCING THE UNIX 
SYSTEM By H. McGilton & R. 
Morgan 
450/013 $18.95 

PROCllAMMING WlTH ADA: 
An Introduction by Means of 
Gradu..-.S Eiaimples By P. Weg· 
ner 
789/2"1X $19.95 

Why YOU should join the Byte Book Club now! 
• Best and newest books from ALL publishers! Books are se-
• lected from a wide range of publishers by expert editors and con· 

sllltants to give you continuing access to the best and latest books in 
your ffeld . 

e Blg-vlngsl B'U lld yotJr lib rary and save money tool Sav nQ• range 
up 10 30 'lb or more off publishers' list prices- usually 20% to 25%, 

e Bonus b-kst You will immediately b1!9in to parttcipate In our Bo­
nus Boole Plan that allows you savings up to 80% off the publishers; 
prices of many professional and general interest boo~l 

e C:onvenlencel 14· 16 times a year (about once every 3·4 weeks) you 
receve the Club Bulletln FREE . It fully describes the Mil in Selection 

and ltemate sel ctlons . A dated Reply Card ts Included. If you want 
Uie Main Selection, you simply do nothing-it win be shipped auto· 
matically. lfyou want an alternate selection-or no book at all-you 
simply Indicate it on the Reply Card and return it by the date specl· 
fled . You will have at least 10 days to decide. If, because of late deliv· 
ery of the Bu1letin y9u receive il Main Selection you do not want. you 
may return lt for credit at the Club's expense. 
As a Club member you agree only to the purchase of three additlonal 
books during your first year of members nip. Membership may be dis· 
coMtfnued by either you or the Club at any time after you have pur· 
ch'i\sed the three additional boob. Orders fr.om outside the U.S. can• 
not be accepted. 

Fill out th~ card and mail today! If the card is missing, write to: 

BYTE BOOK CLUB;M P.O. Box 582, Hightstown, New Jersey 08520 



User to User------------------------- -----
drives; mine are indeed double-sided (Com­
p1Jpro), and 1 never did check for si11gle. SomJ. 

We use tl1e Z-100 primarily witli 514-inc/1 
disks, but we like the abilihJ to transfer lo 
8-ind1 disks easily. 

If anyo11e writes with a simple way to use 
single-sided 8-inch drives, l'U be sure to put 
it in the column . ..• Jerry 

Dear Jerry, 
l finished assembling the Heathkit ver­

sion of the Z-100 in March. I'm writing to 
tel\ you how to fjx Zorrds squeaky key­
board. I also think that the squeak is 
needJess on such a fine keyboard. Fur­
ther, a blinking cursor makes me want to 
kill. I have spent sleepless night's devel­
oping horrible tortures for engineers that 
think 1 need the cur or to blink blink 
blink blink blink blink blink blink at me 
while I'm trying to think. 

I' ve enclosed the listing of 
MODE.COM, which stops the squeak 
and the blink. The program is a minor 
modification of the one on page P.S of 
volume 2 of the Z.005 manual. The pro­
gram could be further modified to rt>set 
anything on the machine by changing the 
MESG line. I've put MODE.COM into the 
AU1DEXEC.BAT file. 

About the Heathkit H-100-it is in­
credibly easy to assemble. At $2199 you 
are stealing this computer. Except for the 
disk controller board there are only two 
solder joints in the entire project! If you 
don't like to solder you cnn farm out the 
controller to a friend you tru t with a 
soldering iron. Pay him $100, and you still 
save $900 over the price of the Z-100. I 
built the ma.in box in Jess than five hours. 
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The controller took me about 10 hour to 
solder, but I had no expe:rie:nce and was 
working very carefully. 
Reinhard Koch 
1500 Cloverdale Ave. 
Wmston·Salem, NC 27104 

Tltanks-tltat helps a lot! I don't much cnre 
for blinks, either. , . . Jerry 

Jerry Poumelle '!Oelcomes readers' com· 
merits and opinions. Send a self-addressed 
envelope to /emJ Pournelle, c/o .BYTE 
Publications, POB 372, Hancock, NH 
03449. Pleaseput your address on tile let­
ter as well as on the envelope. Due to the 
high volume of letters, Jerry cannot 
guarantee a personal reply. 

Listing 1: The MODE.COM listing, which stops the squeak and the blink in !he Heathkit 
version of the Z-100~ 

type mode. asm 

TITLE 'f·lCDE.COM' - fil.°T Ul' 1'11>.Cl~INE TfIE WAY I .LIKE IT 
PACE , 132 

.XLIST 
IliCllJDE DEFl>.SCll.AZ , 
INCUJDE DIDIS • ASl•i 

. LI.ST 

PGl·iSH'.l SIDMENT 
ASSUlliL CS: F<W:S:W ,SS : RiMSID ,l:.G: ro~G'i:'.C,lS:llOTiilrG 
CJRG 1001! Position after program header 

START : 
HOV 
HOV 
~'T 
m'i' 

MESG DB 

ro~mo Eros 
M.ID 

DX I OFFSEi' Mf.S(i GFI' ADDR OF !1F!3SAGE 
AH, OOSF OUTSTR GET FU!~CTlON 'i'O OOTRJT MESSAGE 
DOSI FU[C ; PRiliT lr.FSSAGE 
OOSC'l!ER}I ; 5"l'Of ffiOGRAl1 
; ESC:BL!NK CRSR OFF ,1SC, KE'f-scJUND OFF, CR, IF, EID-CliAR 
Z'/, 'X; ',Z'/, I x2', 13, 10 , '$' 

Aa shown on rage P. 5 of the Z-DOS manual , create a CGl file by entering: 

You now have HODE .C(Xll. 

B: 

.. ~ lli .. 
~ :; "' .. 
:r! :r! ~ "' "' a lt :+l .. 

::. 

~ ~ 
lS ... .. 

< < u 

lg :; 
a 

k' 
: =~ I ~ ~E :0 H E .. 0 '! "' 0 

W.Sl•i NODE i 
LWK fl.ODE; 
W.2BIN t-:OD:t: . EXE.CC 
:FRASE NODE.EXE 

.. ~ .,, 
~ i ~ 

" u .. 
c 
'C 

Q a. 

~ ~ ... 
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PRESENTING Tiii 
S 00-PC™rGR s2999. 

The SlOO-PC by Lomas Data Products: 
Offering high performance at a "low" price ... 
and it's IBM-PC diskette compatible. 

The SlOO-PC is a cost effective high performance 
noppy based system Ideally suited to business 
and scientific applications. 

The system offers the following standard features: 

• Two 5JA" double sided disk drives 
(640 Kbytes of storage) 

• Two serial ports, Two parallel ports 
• Ballery protected clock calendar 
• MS-DOS** operating system (Olhers optional) 
• 128K RAM 
• 8 MHZ 8088 processor (8087 optional) 
• 15 slo SI 00 mother board 
• A1trac1ive desktop enclosure 

And, the SIOQ..PC is disket1e compatible with the IBM-PC and 
most programs will operate without any changes. Plus, with its 
SI 00 bus expansion capability _ your system will never be 
outdated . 

LDPalso offers a complete line of 8100 bus board 
products & support for the system integrator . . . 

• LIGHTNING ONE*** 8086/8088 CPU 
8086 or 8088, with 8087 and 8089 coprocessors. Up 
10 IOMHZ operation. . . . . PRICES start at $425.00 

• HAZITALL SYSTEM SUPPORT BOARD 
2 serial , 2 parallel ports. battery protected clock 
calendar. Hard disk controller hosl mterface ..... . 

PRICE $325.00 

• LDP128/256K DYNAMIC RAM 
Advanced dynamic RAM wlth LS I controller 
for failsafe operation, parity ..... 

Price 128K - $495.00, 256K - $795.00 

• RAM67 HIGH PERFORMANCE 
STATIC RAM High speed (IOOns) low power CMOS 
slanc RAM. l28K bytes, extended addressing ... ___ . 

PRICE 51200.00 

• LDP7.2 FLOPPY DISK CONTROLLER 
Single/ double density, single/ double sided disks, 
both 8" and SIA• inch drives simultaneously ...... . 

PRICE $275.00 

• LDP88 8088 SINGLE BOARD 
COMPUTER 8088 CPU, lK RAM, 8 K EPROM , 
Monitor RS232 serial por , 8 vectored inter-
rupts. . . . . . . . . , . , , ......... PRICE $349.00 

•CPIM-85. MPIM-66 1tnd CONCURRENT CPI M./16 11m lr.Jd@marks Qf Dtg1uri !!esearch 
••MS-DOS 1s trademark of A(1r:;osofl 

4;Jhlnmg One "' 1rademark ol lOIIWS Dal" Products. Inc 
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Two additional boards are available for JULY 
delivery. 

• LIGHTNING 286 - 80286 CPU BOARD 
Offers 4 limes the performance or a 5MHZ 8086 
CPU while maintaining software compatibility. , .. 

... __ ... . .......... .. , .. . PRICE . . ... CALL 

• OCTAPORT 8 PORT SERIAL BOARD 
8 serial ports 0 io 19200 baud operation real. time 
clock interrup1. Ideal for multi-user systems such as 
MP/ M-86.* .. _ ........ PRICE . ... CALL 

All of LDP boaxds are fully tested lo exacting 
standards and carry a one year warranty. We 
specialize in 10.bit products & support the four 
ma1or operating systems for 16-bit processors: 
CP/M-86*, MP/ M-86, CONCURRENT CP/M-86*, 
and MS-DOS (PC·DOS). 

If your appHcation requires 16·bil computmg 
powexand 
versalil.ity, call 
Lomas Data 
Products today. 

Dealer inqwries invited. 

LOMAS DATA PRODUCTS. INC. D 66 Hopkinton 
Road, Westboro, MA 01581 D Tel : (617) 366-6434 
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Ask BYTE 
Conducted by Steve Ciarcia 

Joystick for the PC 

Pear Steve, 
T would like to build the 

joysticks for my IBM Per ona1 
Computer using Radio 
Shack's joystick potenti -

meter, Catalog No. 271-1705. 
Can you tell me how to wire 
up the potentiometer? The 
IBM manuals have been no 
help. Al o, r hooked up a 
13-inch Hitachi color televi­
sion set to the IBM PC, but 

I get poor resolution in the 
SO-character by 25-line mode. 
Any suggestions? 
Robert Sm ith 
Darien, CT 

Adapting the Rildio Shack }atJ­
stick potentiometer to tire IBM 
Perso11al Computer is easy (see 
figure 1). Of co11rse, your PC 
will need a joystick i11ter ace 
mrd. Also, while the oo/1te of the 
m-vos j011snck is rated at 100K 
ohms, the 30-degree travtil of t/1e 

I BM CONNECTOR ON PADDLE BOARD 

f":C l 

!L-~ 
PIN 1! PIN 4 PIN 5 PIN 7 

JOYSTICK 
POTE NTIOMETER 
100 Kfi RANGE 

TO PIN3 

joystick llandlc may limit the 
range that car1 be controlled. If 
this is a problem, a potenti­
ometer with a larger resistcmce 
will be neeifed. Tfle total resis­
tance change sft011/d be aro1md 
1001( ohms. 

The signal bandwidth of a col­
or television is loo rumrno for an 
BO-character line to be displmjed 
clearly. Tiie 011/y solution for 
slrnrp chnrnctets is la use a high­
/1tmdwidl h (greater than 12 
MHz) monitor . .. . Steve 

Figure 1: The tec}rnit:al specifications 1ieeded to employ a JOOK-ohm joystick potentiometer as n joystick 
for an IBM Personal Computer. 

Appfe Disk 
Information 

Dear Steve, 
J would appreciate your 

help in finding sources of in­
formation about the opera­
tion (hardware and software) 
of the Apple 1I disk drives 
and disk-drive controllers. 
Robert Kao 
West Linn, OR 

One of the best references 011 
tlte opemtion of the Apple disk 
npet11ting system is the book 
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Beneath Apple DOS by Don 
Worth and Pieter Lechner. Pub­
lished /Jy Qual i11J Software, it is 
available at mos/" computer 
stores. The book completely de­
scn'bes lhe DOS software and 
explains t11e disk formatting. 
Because many of l/1e disk-drive 
fimclions are sofhuare controlled 
ml'her than. hanlware cantrolled, 
you will be off to a good start. 

The Apple disk con/ roller 
schematic on page 1.4-5 of the 
Apple DOS Manual shams 
that ii does little mcm thmi lllm 

the drive on and off, move the 
stepper motor; n.nd trans/ale the 
disk pulses into n 6-bit hexadec­
imal code. Tile software that 
dn'ues the co11lroller is explained 
in Beneath Apple DOS. Tile 
disk analog card fentures the 
MC3470 read amplifier; w /1 icf1 
lakes the differential AC igr1t1/ 
from the disk's 1•eadlwrite head 
and converts it to a digital 011t­

put p1tlse. fl is amplified and 
fi//md, serit to the controller for 
translfltio11, and tl1en sent to the 
data bus. • . . Steve 

Atarr 800 to vcs 
Dear Steve, 

l own an Atari 800 and am 
interested in makin car­
tridges for the Atari VCS or 
5200. Do the VCS and 5200 
both use a 6502 chip? H they 
do, is it possible to use stan­
dard Atari assembly lan­
guage for programming? I 
they do not use the 6502- or 
are not compah'ble wiUi Atari 
assembly language-can you 
te ll me if there is any other 
way to make cartridges for 
the VCS or 5200? (J under­
stand that there is a board 
that lets you use an Apple IT 
Plus for this purpose.) Any 
help will be greatly appreci­
ated. 
Scott Bra.use 
6dison, NJ 

Tf1e Atari 800 and !lie Atal'i 
VCS both use n 6502-~ micro­
p1'0Cessor and share /lie same 
machine la11g1111ge. it is therefore 
possible to d eve/ op games on 
you.r Atari 800 t/iat will rnn 0 11 

a VCS. 
Tiu boards for t/w Apple II 

Pitts are made by 

Frobco 
POB 8378 
Santa Cruz, CA 95061 
(408) 429c1ss1 

Tliese an its are real-time devel­
opment systems consisting of n 
plug-in board for tire Apple 11 
and EPROM pl11g-iri boards for 
the VCS 01' 5200 . . , .Steve 

The Monitor and the 
Merriment 

Dear Steve, 
I h ave been using a BMC 

13-inch color monitor with 
two home computers: a 
Commodore VIC-20 and a 
TI-99/4A . I also have anorher 
computer (built from an NRJ 
kit) that is based on an 



Now your computer can say anything and say it well. 
Introducing the Votrax Personal Speech System. 

Quite articulate. 

The unlimited vocabulary Votrax 
Personal peech ' ystem is the most 

soph isticated, low cost voice synthe-
~ izer avai lable today. Its high!}' 
articulate text-to-speech tnrnslator lets 
your cnmputer p1·operly pronounce 
conversational words at lea t 95% 

of the ti me. " 
For all those 

unusual word and 
proper names, u 
can defi e an excep­
tion word table and 
store your own translations. 
And remember, the entlrely 
self-contained Votrax P y tem 
gets your computer talking 
without using any valuable 
compu ter memory. 

Built-in versatility. 

Much more than just a voice output 
device, the Vorrax PS System lets 
you mix either speech and sound ef· 
fects or speech and mu ic. A pro· 
grammable master clock and 255 
programmable frequencies give you 
unmarc:hed control of speech and 
sound effects. 

The Vocrax PS System offers user 
expandable ROM for cusrom appli· 
cations, user downloadable software 
capability and sound effects 
subrourines for easy u er program­
ming. lc:s programmable speech rate 
provides more natura l rhythm, while 
16 programmable amplitude level 
give you greater control of word 
emphasis. 

Actuali ze: 12 .2 " x -l- . 5"x 2 .ti " 

Circle 500 on lnqul(}' card. 

Friendly to humans. 

Designed to look like a printer to 

your computer, the otrax P ystem 
is extremd} easy to use . It ain be u~ed 
in tandem with your printer w1 hout an 
addi tional interface card. Both serial 
and parallel por ts come standard, 
allowin,. you co t:on nect tht! 01rax P 

ystc m to virrua ll }1 any com puter , 
peech, music and sound effetts are 

• only a PRlNT statement away. 

What to say after "Hello". 

Businesses will appn:ciate spoken 
data transm ission, narr.;1tion of grarhic 
di plays and unmanned , ora l product 
demonstration . poken ve rification of 
data input\ il l make computer much 
ea:ier fo r the bll nd to use. School chil­
dren ca n recei e c:omprd1ensive 

The Vot ra.x Personal Speech System 
is covered by a limited warranty. 

Wri1e Votrax for a free copy. 
500 Stephenson H ighway, Troy, M l 48084 

computer instruction with voice text­
books as wel l as spoken dri ll and 
testing. And rhen , late at night you can 
make tho e adventure game explode. 

A quick list . 

D Hig hl y articulate Votrax text-to­
peech translator. 

D 255 programmable freq uencies fo r 
speech/ sound effeccs . 

D 16 amplitude levels. 
D Simultaneous speech and sound effects 

or peech and music. 
D B octave, 3 note mu ic synthesis. 

D Serial and parallel interface stand, rd . 
D User programmable master clock . 

D User defined c ccption 
word table. 

o U ·er programmable speech 
rate, amplitudt: and inAection. 
D se r expandable ROM 

fo r custom applications. 
D User downloadable 

" 

software capabilicy. 
0 3, 500 character 

input buffer; sub­
d ivisible for a printt!r 
buffer. 

D In ernal speaker and external 
speaker jack. 

D Real rime clock and 
8 user defined alarm . 

0 Oral power up and error prom pting. 
D X-on/X-off and RT -CTS handshakin . 
D Programmable Baud seni ngs (7 5-96UO . 
D In terrupt d riven Z-80 microprocessor. 
D Paral lel/ "erial in tercon nect modes. 
O Proper number tring translation: tht'. 
num~r "154" is pronounced "one 
hundred fifty four". 

To order, ee your local computer 
retailer or call toll- free 

1-800-521-1350 

1ichig-an residents , please call 
313) 588-03 41. MasterCard , \ l - A or 

per ona l check accepted. The price Is 
$395 plus $4 for de liver . Edurarional 
discount avai lable. Add sale tax in 

M ichigan and California. 

© \ 'OTkAX I" ! 



A•k BYTE----------------------------
MC6802 microprocessor. This 
unit has memory-mapped 
video, uses an MC6670 char­
acter generator, and displays 
24 lines of 32 characters on a 
te1evision screen. How can I 
get it to display to my 
monitor? 
Itshak Mihaeli 
Brooklyn, NY 

Yoltr color monilor is designed 
lo accept a composite video signal 
directly. A television receiver is 
designed lo accept a composite 
video sig1111I that is super­
imposed 01110 a radio-frequency 
(RF) carrier. Most law-cost com­
puters, such as your NR!, pro­
vide the video outpu t on an RF 
carrier (11sually channel 3 or 4) 
to enable a home television set to 
be used as a monitor. 

Tiie VIC-20 and the T1,9914A 
have a direct video output /hat 
is no/ modulated to a televisfon 
channel. 771ei1' 011tp11t can there­
fore be displayed direclly or1 yo11r 
monitor. The RF signal from 

your NRJ system is prtventing 
the video signal from being dis­
played. If you tap into lhe com­
posite video signal fnside tlie 
computer before it goes into the 
RF modulator, yo1t will be able 
fo display its outpuf on yo11r 
monitor . ... Steve 

Power-line Warning 

Dear Steve, 
I am about to receive a Vic­

tor 9000 system and would 
appreciate some information 

on a gadget that gives warn­
ing of power-line failures and 
glitches. Despite consider­
;;ible searching, I have been 
unable to find the mune or 
manufacturer of this minor 
piece of equipment and its 
price (though T understand 
that its cost i not high). Can 
you help? 
Brian Rushton 
Brooklyn, NY 

The droice for indicating 

~Jo' Compiler 
Since November of 1a.s1 year, we've been testing our new 
Euo-C Compiler alld now It's ready for your 280'" CP I M'M 
system. Some ol lhe features include: 

• All data types, Including l loal, double and long. 
• Fast, e!ficl enl code. For example: Our versions or 

" seive" fn January, 1983, BVTE: 15.8 seconds 
(slandard) and 11 .7 seconds (optlm1z.ed). 

• Uses MicrosoJt's MACRO 80'" for REL lile output. 

• Standard (K& R) lite I/ 0 and library (most in source) 
included. 

• Easy assembly language interlace. 

• No royaJty fees on generated code. 

The price lor Eco-C ls $350.00 and Includes MACRO 80 (a 
$200.00 'lalue by itself) . We' ll also include a free copy of 
C Programming Guide while suppl ies lasl, 

For rurther Information, caU or write: 

• 
,flll!!lll ~~ P.O. Box 68602 
~ &;;;;"~ lndlanapolis, IN 46268 

•ca•Ol"T INC. (317) 255-6476 

Registered trademarl<s are: Zitog (:Z80), Digital Research 
(CPI MJ, Microsofl (MACRO BO\ and Ecosolt (Eco-C}. 
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power-line Jailu re and glitch oc­
currence, the Glitch Sentinel.is 
mn1111fachmd by 

BMI Bilii11gs McEachem lnc. 
402 Lincoln Centre Dr. 
Foster City, CA 94404 
(415) 570-5355 

The Glitch Sentin.el foahires 
indicator fig/its for a variety of 
power-line conditions ind11di11g 
/1 ig h and low lirie freqwmci;. 
voltage spikes, and "noise." At 
$400 f() $975 (with printer) per 
1mit, I do not co11sider this a 
"mirror piece of equipme11t" and 
suggest tlral yo11 may be co11f11s­
ing U1is p1'0d11cl with one of tlie 
many devites available that sup­
press surges and glitches . . . . 
Steve 

Greek Character Set 

Dear Steve, 
I have both a Commodore 

PET 2001 and a VIC-20 and 
wouldlike to find a character 

generator for both that will 
display the Greek character 
set. 
Dafni VouJgaridou 
Thessaloniki, Greece 

Tum programmable chamcter 
genemtors for the PET have been 
advertised within the Inst year. 
Tire firs!', tire ICI' Prugmmrrmblf' 
Character Generator, is mmflable 
from 

Micro Mini Compute World 
Pl Robi11wood Ave. 
Columb11s, OH 4-3213 

It allows the tjser lo reprogram 
any of the PET's 256 sia11dard 
scret11 cJwracters arid would cer­
tainly alluw tl1e use of Greek 
characters. 

The other r.i.nit is mnm1Jnc­
t11red by 

Systems Fonm1.late 
Corpomtiorr 

39 Town & Country Village 
Palo Alto, CA 94301 

SPSS Inc. is making waves with a powerful new rine of 
statlstfcat software for the serious data analyst 

Q Simple and sophisticated statistics; 25 procedures 
including cross-tabulat ion and regression 

Q Advanced Report gene(ator 

Comprehensive data managemenl-files of 
any size 

SPSS/Pro is currently available for the 
DEC Professional 350. Other conversions are underway. 
At SPSS Inc. we're making waves every day, 
Call us for the tuft story. 312-329-2400 

S1Si11C. 
444 N. MICHIGAN AVE., CHICAGO, ll 60611 

(3 12) 329-2400 
SPSS, SCSS. IOA, SPSS/ Pro ara trademar~s of SPSS IM . for 11& 
~ropr atsry computar soft ware. DEC Profe6Slcnal 350 le a 1nulomar~ cl OlgHal 
Equlpm~~I Corpora1lon , @ 1983 SPSS rnc. 
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Reserve your place today. 
We'll give you a front-row seat to success. 
ISE·USA Professional Training 
Seminars on Microcomputer 
Application Development 
The microcomputer is here to stay. As a 
smart lnformaiion Management Professional 
You know that micros are rapidly becoming 
a key lo busfness success. 

Learn how to use them wisely, and you'H 
be able lo take full advantage of the growing 
micro revolution. Build lop quality application 
systems on mfcros, while maintaining data 
integrity and security, and you could save a 
small fortune. Or make one. 

Thal's why ISE-USA has developed this 
special training program-to help you un­
derstand the fundamentals of data base 
management systems and to show you how 
lo solve the kinds of problems you could 
formerly solve only on a mainframe. 

It's lhe kind of in-depth, practical, concen­
trated learning program you need to update 
your thinking, and discover the true potential 
of today~ micros. 

Three-day Seminar and Workshop on 
Microcomputer Appllcatlon Development 
Basic prindples and inner workings of data 
base management: a must lor anyone who 
wants lo slay abreasl ol today's rapidly evolv· 
ing inlormation processing technologies. 

Circle 239 on inquiry card. 

Learn such valuable technlques as --
• State-of-the-art data base management 
• How to design logical data structures for 

your application problems and create 
effective, efficient application software 
solutions 

• How to assure dala integrity and utilize 
recovery procedures 

• Taking full advantage of tools for ad hoc 
query processing and interactive data 
manipulation 

• Guaranteeing data security, handling 
multiple simultaneous users, performance 
tuning, design modification, and more 

Taught By: Leading aulhorilies on micro· 
computer data base management lor 
appffcalions systems development. 

Sponsored By: International Software 
Enterprises, Inc. (ISE-USA), a member ol 
the worldwide network of ISE companies. 

In Cooperation With: Micro Data Base Sys­
tems, Inc. (MOBS), one of the world's leading 
mlcrocompuler software firms: creators ol 
superior data base management software for 
mini and microcomputers and the first com­
pany to develop an authentic, full-featured 
data base management system for a wide 
range of microcomputers. 

Glla•aohre 
tSE:-USA assure;s an att1111dees lllat only proYlln and a .... ~. 
ill>le state-oMhe·ar1 mkrocomputer sollwar development 
lools wm bo used in this sernlrw. Chier among these is 
MOBS 11 1. an Al!tended network. post retauonal DBMS 
wtllcti ls prel11tred worldwide tor serrous mi<:ro ap]l4ication 
development. Many of its features are rn>t yet ava~eble on 
m_a!nlrame OBMSs. 

MOBS Il l ls a 111\demark ol Mocro Data Base Systems. 1nc. 

O Enroll me today! Enclosed fs a check 
or money order for ssoo·. 

O Sounds great, but I need more 
lntormatron. 

· rntnols restdenlll, please add 6% sales tu. 

Ne .. ...., __________ _ 

nue. ___________ _ 

Company _________ _ 

Add res-----------

C11y _____ s1a1e __ Zif'---

MAtL lO; ISE:·USA, 85 WeSl Algonqul" Rd .. 
Ar11ngton Helghts. IL $0005 

OR CALL: (BOO) ~23-3629 , In llllnol!I call 
(312) 981·92-00 
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Ask BYTE-----------

Another device, the Soft 
ROM, consists of a board t/zat 
plugs inJoyourchnracter genem­
tor's ROM socket and provides 
4K bytes of RAM to create a 
crislomized chamcler genera/or. 
An alternate cliamcter set can 
then be loaded into this RAM 
and switched. This card is 
avar1able for $129 from 

Canadian Micro Distributors 
LJd. 

365 Main St . 
Milton, Ontario L9T 1P7, 
Can.ad a 

A foreign-language ROM for 
Commodore systems is available 
from 

KDbetek Systems Ud. 
Rural Route #1 
Wolfuille, Nor;a Scotia 

BOP lXO, Canado. 
(902) 678-7771 

}Ou sf1ould contact them for 
specific in[onnation. 

Also, I refer you to an article 
011 creating custom chamcter sets 
for lite V1C·20 computer. This 
article, "Pixelator" (Compute!, 
October 1982), shows how to ob­
tain an alternate character set. 
The prindples can fllso be ap­
plied to /lie PET. .. . Steve 

Pascal Primers 

Dear Steve, 
I ~ trying to learn Pascal 

and need a good book to 
help me. There are many 
Pascal books on the market, 
bu.t r don't know which 
would be suitable for me. r 
have been using BASIC for 
over three years, so I'm not 
exactly a beginner with 
micros or software. Can you 
recommend an appropriate 
book for me? 
James Smith 
Pinellas Park, FL 

Many excellent books on 
Pascal programming are avail-

able, but l will list th ree that 
may be of special interest to you. 

Pascal from BASIC by Peter 
Brown (BYTE/McGraw-Hill) 
emphasizes the advantages of 
stmctured programming and 
presents the concepts required to 
adapt Pttscal to your computer. 
It lruilds on your previously ac­
quired BASIC skills. 

Inttoduction to Pascal by 
fames Welsh 1md John Elder 
(Pl'e11tice-Hall) provides short , 
illustrative programs and a 
series of V case studies. It is 
written far the beginning 
programmer. 

If you own an Apple 11 com­
puter, an excellent book is Ap­
ple PascaJ-A Hands-on Ap­
proach by Arthur Luehrmann 
and Herbert Peckham (McGraw­
Hill). This is a tutorial guide lo 
Apple Pascal designed to be used 
witlt an Apple fl .. .. . Steve 

CP/M on an Elf 

Dear Steve, 
1 have an expanded version 

of the Elf JI l802-based com­
puter with 64K bytes of 
RAM, an ASCll keyboard, 
and Level ill BASIC. How 
can I run CP/M on this sys­
tem? Can a Z80-based com­
puter be interfaced with the 
Elf system to use its RAM 
and other accessories? 
Barry Dyar 
APO New York 

CPIM was written for a11 
8080 microproc.essor and it will 
also nm on 8085 and ZBO chips, 
brd it cannot be directly imple­
me11ted on an 1B02. Hawever, n 
ZBO microprocessor could be in­
terfaced to the Elfs bi4s (similat 
to Microsoft's Z80 card for the 
Apple If) to 11se existing memory 
nnd 110 ports. CP/M could then 
nm an this hybrid system. I 
have never tried this combina­
tion and am not aware of a11y 
commei'dnlly available boards lo 
accomplish it. You might try 
wrih"11g to 



A1k8YTE--------------------------------------------------~ 
Netmnics R&D Ltd. 
333 Litchfield Rd. 
Nt!W Milford, CT 06776 

This oompany ulls the Elf n and 
has CP/M ori its Explorer/85 
system. Perhaps it has worked 
out a combination of l'he two. 
•• ,Steve 

E·Z Does It 

Dear Steve, 
1 was very impressed with 

your E-Z Color Graphics In­
terface (BYTE Cirtuit Cellar, 
August 1982), but I feel that 
designing it for the Apple is 
like bringing coals to New­
castle. The article stated that 
an S-100 version was being 
planned; I have long felt that 
5-100 systems needed such a 
board for good games and 
graphics programs. Do you 
think that it would be feasi­
ble lo combine the graphics 
support of the E-Z Color 
board with a sound genera­
tor and a joysticldpadd.Je in­
terface on an S-100 board? 

My 5-100 system has onJy 
one slot available at the pres­
ent. ls there any way that I 
can inoease the number of 
slots available? What I had in 
mind was something analo­
gous to an extension cord 
with multiple outlets. 
David Langan 
Lafayette, LA 

Clrole 298 on Inquiry card. 

The S-100 version of the E-Z 
Color board features tl1e TMS 
9918A sprite graphics, an 
SN76489A 5au11d-generotor cir­
cuit (BYTE Circuit Cellar, fuly 
1982), and an input port C'11pable 
of reading IWo Atari joysticks. 
It's 1wailable from 

M icromin f Inc. 
561 Wi/law Ave. 
Cedarhurst, NY 11516 
(800) 645-3479 

Your idea of expanding the 
S-100 bus with "an extension 
cord with multiple outlets" is 
sound if the connecting cable is 
rwt too long and if the origbtal 
socket had buffered «ddress and 
dnta lines. Active or passive fer­
riination of the bus is recom­
mended if the length is more 
than several inches. (See also 
Ask BYTE, August 1.9831 pqge 
486.) . . . . Sieve 

BSR X-10 Revisited 

1 have occasionally referred to 
the BSR X-10 Home Control 
System in !11Y articles and 
recently {BYTE Circui Cellar; 
Tuly 1.983) described my disillu­
sionment with the X-10. The 
following is part of a letter from 
Tofll'I Dilday at Leviton Marw­
fncturing Company lhat l1elps 
shed some light on this subject. 

"My experience has shown 

1 fl/8 FEATURES: 

that the arbitrary switching 
you describe Js caused by 
legitimate X-10 signals. The 
culprit is yoUl' ultrasonic con­
troller and other similar 
"early consumer" transmit­
ters. You will find that con­
trollers with the buttons 
floating at 125 volts line 
potential are sensitive to 
power-line transients or elec­
trical noise. Noise occurring 
as the controller chip is scan­
ning the buttons can activate 
a controlle-T just as if you had 
intentionaJly pressed a but­
ton . You can demonstrate 
this to yourself by monitoring 
the transmit LED. Whenever 
it flashes without an inten­
tional command1 it is trans­
mitting as commanded by 
the power-line noise. 

'There are several solutions 
to your arbitrary switching 
experience. One is lo elimi­
nate the sensitive controllers 
from your system and replace 
them with Leviton's Central 

Control System devices that 
are not sensitive to noise. 
Another is to disconnect 
these controllers whenever 
they are not being used to ac­
tually transmit a signal , If 
you must leave the sensitive 
controllers on line, installing 
0.02=µF glass capacitors from 
each of pins 16-23 to ground 
has been found a satisfactory 
remedy. 

"The X-10 signal standard is 
one that can be reliable. It re­
quires a specific combination 
of events to activate a 
receiver: (1) a 121-k:Hz signal, 
(2) a signal coordinated with 
zero-crossing, (3) the proper 
9-bit code for a specific 
device< and (4) the comple­
ment of the 9 biti;. Thi signal 
standard results in a system 
that can be made to operate 
reliably on three-phase 
'Z77/480 volts down to yow 
single-phase 240-volt home 
electrical system, or even a 
low-volt.age twisted pair.''• 

In ·· Ail< BYTE." Steve Ciarci.:i "nswen questions on ;my area of 
rnicrocomputong . The most represent<1t1ve questions received 
ei'lch montl1 will be ilnswered <1nd published . Do you h<1ve a 
n;iggmq problem? Send your inqLllfY ID . 

Aslc BYTE 
Clo Steve c1 .1rc1 •• 
POB 582 
Gl<11tonbury . CT 06033 

Due to tlw l1iqh volume of 1nquir1es. permn,11 replies c;mnot 
be g iven . All lt·tter~ CJnd photogrilphs becomt: llH.' property of 
Steve C1c1rci<1 ilnd ccnmot be returned. Be sute to include ·Ask 
BYTE' in lhe .;iddress. 

INTROOUOTORY SALE P'llCll 
8086 16·bil processor operating at 
6.7MHz, 4MHi ZBOA. 120K RAM 
(opllonal 256K). low profile 
keyboard wllh 12 lunctlan !(eys, 
separate cursor control pad. 
Operating system:;i Include: 

UST llAIL 

SY.' SS/00 $3395 S249S" 
5y,•OSJOO $3795 52795· 
B"SSIOD $3?45 $3095• 

B"DSIDO $4445 $3395. 
10MbHattl 55295 $449S 

'with T n40n Oriv•" 

CALL OR WRITE FOR 
COMPLETE CATALOG 

MS- DOS, Concurreo1 CPIM-86 and 
CPI M-80. Upgrades !rom 820 and 
820- It ara avellabte. 

= Olfllli --
O<:tobt!r 1985 !El B'r'ra Publlalfom ln<. 553 



If you're happy with the , 
computer you now own, were 
happy for you. Because we both 
know what you went through 
to buy it. 

More than hkely, it was a 
longyear's education that sent 
you into a complex maze of trial 
and error. You spent a lot of 
time asking questions in com­
puter stores. More time hunt- . 
ing for answers in computer 
books. Even more time inves­
tigating all the hard~are, let 
alone software option you 
had to consider. 

It was a hard way to get 
what you needed. A year that 
earned you an honorary degree 
in computer engineering and the 
starus of a computer buff. 

But ju t between u buffs, 
would you recommend a year 
Uke that to a friend? 

FOR THE FIRST·TIME 
BUYER, KAYPRO IS A 

GODSEND. 
We think the 1hard way' is the 

wrong way to have to buy a com­
puter. After all, a business person 
houldn't be required to make de-

ci ions better left to an engineer. 
Trying to find compatible 

interfaces and software packages 
alone would drive most people 
up the wall (remember?). 

So, we've taken a different 

other hardware a optional exaa , 
all Kaypro's hardware comes 
complete in an integrated ystem. 
Except, of course, for a printer. 
As you know, some people don't 
need one. And those who do 
mu t decide whether they need 

"~r.,-,...;.. dot matrix or letter quality 
·-.J. H .. 

,..=~~~~-'l"r.~p-,~-1?.~ pnntmg, I Ir.. · Whats complete on a 

approach to making and selling 
our Kaypro II. Rather than a 
starter y tern with options you 
buy piece for piece, ies designed 
with all the integrated hardware 
and software it ne d to be fu lly 
functional. 

Off the shelf, Kaypr n i 
comp le. tely ready for bu iness. We 
think thaes wbat the first-time 
buyer really needs. 

IT'S A COMPLETELY 
INTEGRATED SYSTEM. 

Since we don't consider a 
monitor, disk drive,. interfaces or 

Kaypro II? 
64K RAM. Z-80 micro­

processor. A 9~' green screen 
monitor. Dual di k drives, th 

same used by IBM. A detach­
able keyboard that's more com­
plete than you'll find on the latest 
A pp le. Built-in interfaces for both 
a printer and communications. 

In other words, all the hard­
ware you'd recommend to a fust­
time buyer. In one complete 
package. 

IT COMES COMPLETE 
WITH SOFTWARE. 
While businesses can be 

very different, the fact is that 95% 
of all business needs can be ful­
filled by a series of three business 
applications pr<?gram . Word 
Processing/Spelling, Data Base 
Management and Financial 
Spreadsheeting. 

It's the software that' 
optional with other computers. 



But it too comes complete with 
aKaypro. 

And with its CP/M operat­
ing sy tern, Kaypro II i capable 
of running thousand of other 
bu iness programs, to fill more 
specialized needs. 

IT SELLS FOR $1595, 
COMPLETE. 

People are bound to ask you 
how much they hould spend on 
a computer. There is, of course, 
an obvious answer: as li ttle a 
po ible and still get a eriou 
bu ine s sy tern, complete with all 
the function they need. 

At $1595, Kaypro II is 
th least expensive erious busi­
ness ystem we know of on the 
market today 

There are basic starter sy -
tern advertised for less. But their 
optional hardware and software 
can double or triple their basic 
price. So they can end up cost­
ing $2000--$3000 more than 
aKaypm. 

Agoodexamplei anApple 
Ile. With a hardware configuration 
comparable to Kaypro U's, corn­
plet with comparable software, it 
listsforanaverage price of$4400. 
$2805 more than a Kaypro. 

IT OFFERS 
MORE MEMORY FOR 

THE MONE~ 
Sine disk drive memory 

capacity is alway a c ncem, once 
again the idea is ro get the mo t 
for the money; With two disk 
drives1 Kaypro Il gives you 400K 
for $1595. With equivalent hard­
ware, an IBM gives you 320K for 
about $2 00. And Apple Ile 
give you 286K for about$2400. 

So once again, Kaypro U 
delivers. 

IT HAS POWER 
TO SPARE FOR WHAT 

MOST BUSINESSES 
NEED. 

The more you love com pu­
ters, the more tempting it is to 
recommend a 16-bit vs. 8-bit 

machine. You know that 16--bit 
systems are a little faster and 
have more power to run longer 
program . 

However, 16-bitters are far 
more expensive than the 8-bit 
variety.And, unfortunately, have 
only a handful of business appli­
cation software packages that 
really rake advantage of them. 

SPECIFICATIONS 
Microprocessor 

Z-80 
Operating 
System 

CP/M Z.2 
User Memory 

64K 
Disk Drives: 

2 drives, 400K, 
unformarred 

Interfaces 
I Serini 
I Pnrallel 

Keyboard 
Detached, 63·iwy 
with numeric 
keyp~d 

Soft\.\iare i nclutled: 
Pertee[ Wriier 

word pm ng 
PL?rfecr peller 

P~rfucr Flier 
Perfect Cale 

spreadsheet 
\M:m:l: rn r worJ 

processi ng 
The Word Pl us 
Profi t Pina 

spreadsheet 
M-Basic 
1 2Q:un~ 
Uniform - allows 

~ornpu ter m 
'read ' and 'write' 
TR ·80, Osborne, 
Xerox disks 

Dimensiom 
Height: 8 inches 
Width: 18 indws 
Deprh : 15).1 inches 
Weight 26 lb. , 

(pc1m1ble j 

Considering the real needs 
and budget limitations of most 
mall busine e , why ugge ta 

company limo when a good 
company car will do? 

Since 7 5 o of all micro 
sold today are 8-bit sy terns, it 
indicativ of their capacity ro take 
care of business. We'd stick with 
a Kaypro II_ 

ITCANPAYFOR 
ITSELF FASTER THAN 

MORE EXPENSIVE 
COMPUTERS. 
E, ery business person 

wants a computer to pay for 
itself in increased productivity. 

And the fa ter the better. Perhaps 
on this count alone, Kaypro Il is 
worth recommending. 

A a fully functional busi# 
n s systemfor$1595,Kayprocan. 
win the payout race hands down. 

IT'S BECOME A 
LEADING SELLER 

THANKS TO 
COMPUTER BUFFS, 

LIKEYOU. 
In fact, Kaypro Il is one of 

the be t ellers in the $1000# 
5000 price ranoe. And it got 

there largdy because of the 
enthusia tic word of mouth. and 
word of pres.s, of computer 
enthusiasts. Manv of whom, after 
building their ov.m systems, 
bought a Kaypro II as their 
second computer. 

So you certainly won't be 
alone if you recommend Kaypro 
Il to anyone hopping for a fir t 
computer. 

Or look at i this way. Once 
you tell people about the com- . 
plete business computer for $1595, 
they'll probably stop bugging you 
with a lot of questions. 

They may even forget to ask 
why you didn't buy a Kaypro II 
for yourself. 

Just between us buffs, we 
can't recommend a good answer 
for that. 

CALL 800·447•4700 FOR 
TIIE DEALER NEAREST YOU. 
Circle 540 on inquiry oard. 



Apple 

Bookends, a reference-man­
agement system that keeps 
track of information from ar­
ticles, books, and magazines 
alphabetically using authors 
and keywords. This program 
offers storage and retrieval. 
For II Plus, He, and Jll; flop­
py disk, $124.95. Sensib1e 
Software Inc., 6619 Perham 
Dr., West Bloomfield, MI 
48033. 

The Chambers of Vocab, an 
educational game that builds 
vocabulary skills . Your goal 
is to work your way up and 
out of the Chambers of Vo­
cab by demonstrating vocab­
ulary skills. Up to four play~ 
ers can choose from three dif­
ficulty levels. For 11, II Plus, 
and Ile; floppy d isk, $48.96. 
Reader 's Digest Services Inc., 
Pleasantville, NY 10570. 

The Cheap ruse.mbler I a 
menu-driven, interactive edi­
tor / assembler system that 
lets you edit, assemble, list, 
and execute 6502 assembly­
language programs without 
leaving the system. The pro­
gram includes editor com­
mands, assemble-time error 
messages, and assembler syn­
tax . For 11 Plus and lle ; flop­
py disk, $23.50. Thunder 
Software, POB 31501, Hous­
ton, TX 77231 . 

Home Investment Packa.ge, a 
serle5 of three sectiom: the 
stock-tracking program, the 
comp0und-interest program 
(for any account that offers a 
compounded interest), and 
the main menu , which allows 
you to move from the stock 
program to the compound­
interest program. For Tl Plus 
and Ue; floppy disk , $15. Yes 
Software, 220 McKee Ave., 
Oxford, OH 45056. 

Pensali! , a thinking game of 
evasion, The object is to get 

-

Software Received 
to the top of an 8 by a grid 
while avoidJng other playing 
pieces. All ages ca.n play. For 
the U Plus; Ooppy disk, 
$19.95. Penguin Software, 
sao 4th Ave., Geneva , IL 
60134. 

Tactica1 Armor Command , a 
game simulation of World 
War II in which you pick a 
nation , build a combat team 
from powerful tanks, assault 
guns, and tank destroyers, 
and command the team 
you 've created against the 
enemy. For II. ll Plus, and 
Ile; floppy disk, $40. The 
Avalon Hill Game Co ., 4517 
Harfo rd Rd., Baltimore, MD 
21214. 

Ullimaker JI , a game program 
that allows Ullima II p layers 
to boost their character's 
abilities and print maps of 
many areas of the game, lt 
also includes a program of 
playing hin.l:s that you use at 
yol.\r discretion. For II and I1 
Plus; floppy disk, $14. Amaz­
ing Software, 625 WeUington 
St . N, London , Ontario N6H 
3EB, Canada. 

Atari 

Puls In D anger, a multilevel 
simulation game of the Dt>­
cember 1814 campaign to 
crush Napoleon. When two 
or more enemy corps engage, 
combat becomes tactical on a 
strategic map of Western 
Europe. For the 800; floppy 
disk, $35 . The Avalon HUI 
Game Co., 4517 Harford 
Rd ., Baltimore. MD 21214. 

Solar Storm1 an adventure 
game. Strapped in your laser 
ship, you must battle fierce 
a1 iens that approach in waves 
of increasing velocity. ln 
addition, the sun explodes 
and s h owers heated 
fragments on your vulnerable 

planet. See if you can sur­
vive. For the 2600; cartridge, 
$29.95. lma.gic, 981 Universi­
ty Ave ., Los Gatos, CA 
95030. 

CP /M 

Fallout , a fallout-prediction 
and shelter-design program 
that lets you analyze any 
location in North America 
under various attack scenar­
ios and size a shelter for the 
location. T his program in­
cludes an accessible databast' 
of over 1200 targets, 300 
weather stations, multiple 
ta.rgeting, user-selectable at­
tack cases and winds, and 
easy-to-understand summary 
outputs. Floppy disk, $29.95. 
Go Software, POB 2693, 
Chicago, IL 60690. 

Organizer ll, a utility pack­
age that lets you display, ex­
plain, and execute hundreds 
of applications, utilities, and 
system functions , You can 
al50 develop your own 
special menus. Floppy disk, 
$149. The Information Peo­
ple, 443 Hudson Ave ., 
Newark, OH 43055. 

Pro Pascal, a programming­
langu;ige compiler that gener­
ates native machine c:ode for 
efficient program execution . 
Floppy disk, £220. Prospero 
Software Ltd., 37 Gwendolen 
Ave ., London SWl S 6EP 
England. 

ZBOASM, a Z80 assembler in 
manual form with complete 
sour e-code lisHng and a tu­
torial on assembler theory . 
Includes standard Zilog mne­
monics and manual. Eas!ly 
revised as a cross-assembler. 
Floppy disk , $50. King Soft­
ware, POB 2081 Red Bank, 
NJ 07701 . 

Commodore 

Casual Writer , a utility pack-
11ge tha t lets your computer 
function like a ward proces­
sor. No need lo retype your 
entire tex t, just retype those 
words you need to change. 
Information can be stored on 
tape and easily recalled from 
tape for quick review. For the 
VlC-20; cassette, $29 . E.N. 
Publications, RR 1, Box V, 
Worden, 11 62097. 

Deadly Skies , a fast-action 
arcade game. You must de­
stroy the enemy's military 
base, missile emplacements, 
and many tanks . Avoid pa­
trols, asteroids, and tracking 
bombs. For th.e VIC-20; car­
tridge, $39.95. Tronix, 8295 
South La Cienega Blvd. , In­
glewood, CA 90301 , 

Dr. Aoyd, an interactive 
game that simulates artificial 
intelligence. You can con­
verse with thjs program in the 
psychoanalytical technique 
used in c lient-centered 
therapy. For the VlC-20; cas­
sette, $14.95. Apropos Tech­
nology , Suite 821, 350 North 
Lantana Ave., Camarillo , 
CA 93010. 

Gold Fever , an arcade-type 
game. Inside an abandoned 
gold mine, you must collect 
all the gold you can before 
your oxygen runs out . Avoid• 
runaway boxcars, rolling 
boulders, and an evil claim 
jumper. Por the VlC-20; car­
tridge, $39.95. Tronix (see 
address above), 

The Math Teacher, an educa­
tional math-tutorial program 
that drills students 1n math 
from first grade through 
jun.iQr hlgh school levels . It 
cont'ains 25 working math 
problems per session and dis­
plays student's scores. For the 



COMMODORE64 DON NOT BUY AN 1 a M PERSONAL COMPUTER B2,1T ~~i Ue0:~~~lf~Ce0~f~TER 
btfore vou •• & trY th• new SANYO MBC 550 Computer PORTABLE CO.MMODORE XECUTIVE 641 

Commodore 1701 Color Mon '11or ...., . .. · I BM PC ' th'rd L. • ! 
•. screu. ig iierun, 1'11 qua 11V· monitor & ~uilt-in floppy disk ilrjw, Comp1tlble 

direct coo"mct lo 64 I VIC -20 'lie Tho SAN YO MllC-550 w/softwm dulgned for the popular Commodore 114, 

14" · b' h' h •• 1. ® .. ,.ic,, is an Cione It one· 1 1"" Pflc1t Briefcue stVle 64K. detach~bla 5 -inc~ color 

Your LOW Cost:S269 .96 I!@' 126K memory (011..111od1bl110 256Kl 
~ Powerful 16-bit 8088 CPU 

C.m111odo11 16Z5E l'ti"bl' ~ ~ 16DK disk drive (exp. to 640K w/two drives) 6510 CPUJ650Z progmn comp•tiblel 
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Commf><loro l!i4l Did< Ori . Jto lor •1• 111ilti Com. 64 Iii of IBM eomp1t1bility) · hterna! ~ldeo port (li4 comp1tible) 
Hivb C!••N•v•t towron dii:ci v1c-2,o. Your Co11:$69.9~ Senyu BASIC Full upper/tower case d1111chab le keyboard =••••• t• Com, '4 a VIC ·ZO. Commod•u C16Da M•if•m Word ProcestinA 50ftwa19 Commodore Seril!i Bus 
~""'LOW tnn:szsus 1'~• bm dql 111 tJi. coun1ry for Spr11d sheet IVisiC.lc~ik•l software EX1l!rn1l l)'st~111 b111(C·64 compatible) 

• m•dam·V••r LOW Con:s:ti9.95 and moril Onll S" x 14W', 27 lbs 
~1~'i'it: :,'~·.~~= ~~:o.r,~~!. l>mlllK' Your cost is NOT $~1000 - $2..1000 - or even $1,600 MIE!si.f!,1~n~ cap•bi'l'itl•• 

l DUR CO:i TIS $995.96 • v ..., 

COMMODORE I.I. $18995' 01>tio"1I with SINGLE DISK DRIVE · VIII l28K 1ddltion1I memory Your mt:S995.00 
co i,1Moco~nHo 1W1• -u1t 1au1• 8087 Number Crunchlr mo ·nroGessor With DUAL DISK DRIVES 
'"'""P_"' •h"-'"Y'''"°"''""''o""' - ~ '" ) Yourcost·.$1195,00 f,,"O 320K drlws (2 provides over h1lf 1 meg1byb! on lint 
co:ih0.~~~.~:.i. al tm.95 - - ·_-..... .._H_11_d_d_Wl_1_v1_i_l1_bl_e_JO_o_n __________ ..... HUR RVI FREE SOFTWARE PACKAGE with y_~u r I 

1 1u1 Di1 D•iro s:z,us S ._..._,___.5_ HomeC-. · ot er 11urchue ot rhe new Commodore EXECUTIVE li4 
1 !USE l'ti•I•' S219,U 11gnut1-. 11 ..,. • ..-i• f'llrtlble Computer-ask for dei.its when ordering! 

All FO-A S719.15 $ 9995 * Tl 99/4A Including lh• 
COMMODORE 64 Sm.95 , _ $50 Tl re bate •/vuu ""Y ,,. sr49 951 lt'5 about time! A NEW APPlE·COMPATIBlE 

w11htht punllaltol n~ onlv IGK COLOR compuier 64K ComJJuter with SWITCHABLE DUAL 

I 1101 1•" ,alor mo"r1a1 S2&9..95 under · 180•16 b \ •FAST' Z-80 processors; lli8s A1111le softw•re, CP/"' 
All FDR .$769.IO Purch.uul r_ 1_·9914A_ incl.ud" Dn• v,., full b11ed langua!let, Applesoft, BHic, Cobol, Forth. 

1 1541 oi.o- Dri"" $299.SS ~ s i PROCES50 A·THE ROMAR II. It hat 650Z & 

COMMOODRE 64 Worronl-, II t Y, hrs i:let•Jfom Tt-oho New Fortran 1nd Pasnl, Dglional plug.Jn bo•ldl 
Sln .95 TMtol li"• p11!111t1 num•er. ·11 II h" • 

wi1h th• pu•<lla .. al FllU with lbl pur~hl•• DI .riv ol ib•tt TJ P•<~IQlf, •itb•~ Ward wt 1 ow t IS com9u er to ~ppon Integer B•.ric, 
1 1541 DW.-D rtv• -S299.95 , , 1 TRS-RO. NEC·8001 and IBM CP/M-116, 
1 t~26 F111 pri'nltr·inc111!1t1 f.!49,llS l'i•ct•Mlr, MoltlPlln °' LOGO ,on• onJy! Aflproved by the U.S. Con$ume.r Service to $1!1/ 

IFCl~bl• dirret e<1a~Qt1 io 64 ::l',~~·., illi ail<• ~":t~l~""' ' c''"'"'" in the U.S.A. lncludu 90·d•v warr•ntv. It's 
All f OR suu5 , , 40 0 ~ • r r "~ d~ about time !he consumer got 1 price bre1ld 

$ '7AgS r~P l~llCI ~-P~:":!!~"' .~, g:g g,.., ,.,:: ..... wo 7H.ev _typewrit111.style keyboard 
~:~"'~~~~~;,~c~:o Pt • :.':.'.~':,,,~1•,•:r~::, :,'.,.,urn ~:.~:.~~11 , 11~;.=-•'::::::~:i~ u· Numenc pad 
1 Ptr•tt11• . P'•~•m 1•ear<1or S$g.95 ,.,.,.....,., ••""Tl $1$0,00 1ob1111·v•• ~•V•• ~H,tS\ Built·in "Ian I 
I G"mk 1ducat1an~:l~~:-n S1~::~ ~~: m: g::.: ~:::,.,.,. .. ,; ~'t,.,;~ 1 .. , C•'"P~1"1 ::;;1~st-;:C~a"~~r IUP!I y & morel 

COMMODORE 4040 Dual O[S/( Drive ~:. 1,!:',~1 :A':~"'1 t:!, .. ...,1J1us ~~~m: gj~:::;-..,11.,....i l'ilcka!le One: 
Ouat Oi1• Oriv~ for the 64 & othet models ,,.,. 1ti.ffi PHP 12~ "'' ~l1 i!1 l "''l!li•• ~• M One 64K Compu}er iu~t\ull 
3401<8 eacll ·1olal 5tnrage 640KB Tl HIU t•11111•1or PH' ina JZK """"" ... d One disl! drive w con1rollei ~ 111sa11! ll",~rj .oll 
C 0 . •h • oae ·r Pttl!l5~ Dllkdrln PHP1500 Ptl•tnf[ ! .. • UI On_e 12"••ee11 mon_itor ..... t.o\:•i:.,n\~. 1lly1t"-·~ . "- .'# . ome ""uy t~e,,, . .,.ey re " A ! PH' 12q 00, •••tt•lltt..,.. Sl>tt. '"•il:S11H.lla {••• co1i;l'l~Ar • "" ~· ,. .,... 1~ Rata~: S1295 .00 Y/C:$SH9.95 PKP tlllll p.,;p~••I b;oo••i4• ~~ tt11 .. Tl ssuo .. , ... ..., .. P•v •• IBll.lli) Vour cost;S939,95 ul 'T~11~111 \\'t;°~\111._ t\\•~ 

,,~, 12111 l2K "''"'"'" ... ~ ,.,,1,. .. 1_: "-·k·~e T••""·. \ni.t"""a 11'1 Ill 30Prot111ms. for tgg dflJ'I S30t Tl H JU Co nt\i • n v . \\.• ~..,. 
c:om,..odo,. So""'••• Podl1111• Sl9.9!i ~~·;.ti:~~';!: .. .:',~".: ~y";;~:,:~;1 ·~• 1250 0:~': Ona 6. K C1?mpu1e:r . Q ~~· \ · 

1iE¥1' 1mp•:1 ootMatri1t l't ~"'" •v "fl~•~tY " PHr 1~q Diii< , .. troll•r ""11 O~e d1~ drrve w/co"trollu \ll' 
dirlei coniwctlv VIC lU/Com. ~A. lO fp• NEW Tl -CC AO Portable :~: :i: ~t:;:·.~~::~· hu One Sl!Cond ditk drive 
11b~on e1rtrr•u. ill•,•"•p1or, u, .. ~1'· Pll•• Computer from fll" 4100 c.1>1 ., •• ~"' Your cost: $1069.95 
""'" 110...i•., 11·1pltk1! V IC:Sll'l.11~ 19G ~•Y '"'"mrl ' p k T 

omn""'"'" '" TEXAS INSTRUMENTS ~'~"~:.~':1::..;:;~:;:;~fl:si o~ ;\eK B~:P: ~r 
• z, oid r., c.11 ,.~dtir•M IO! it..!• 95 • to m., ........ F .. C.mmod .. • I• llUi sto19 ' NEW CC-40 t•~·· liutrum1n1• tomp•Cl CdmpUtor One disk driw w co11t1oller : : ::i,;::~;: ~:'!;;o,...., .. ,., ~ir;.1t ,::~: .0 NOW IN STD CK Do•'11h1ow your m•n•v 1w1v One Epson RXB or Stu Gemini 1DX 
• "'"' , ... ··~ ,.,~ lc-70 lJU! by hyin1. por11~lt•omp<1w •• saoa ., S10DO Your con:S1199.B5 
•1~u ,. .. '~''"" ~ ;i mHI +>o ,.,,, ,.I l11e Tl CC-40 Will po1lo1m blltir 1t 1119.9S1 lndiv!duilJJrice.s: 
~':" :.:::1.!'t.~~'r.',:!~~:!:!:':I .... ~ HJt-lDDO l'!i•1•111lluthr mus Romar II 64K compuuu $595.00 

299.95 
199.95 
99.95 

Hx-2oao Waflmp• tdt1111t 11p• d•i""t f124J5 Disk drive w/conooller 
RS·'32 lntorl- 89-'5 Second disk drive 
H)(-JOOO RH32 in•. w/-111llillFC 109.95 lZ" _gnen mO"it' or 
Satld still \Dltwlrt/w.l"'llP• ICltV<tr~ . .qli u1t '' 

IMMEDIATE DELIVERY! 

FRANKLIN ~ FRJ\NKllN ACE IQOD -
APPLE. OOMPAllBLEl \~ 
94K w~~ m1nv m• •• ''\ 
II 1~re11lllln Apot.1 Uppti/ 

low• cne, lVptWrhttorlVI• ke~botrd, 1/1.dColc hVl, 
8uill·ln lu, IH•v n~mtile ptd ll much mDfll 
.SPEC,AL PACKAGE: 
il.CE 1 DOD computu IB4!< ol RAMI 
Di\k dri .. w/contrOllK 
80 toklmft aid 
Au Cole -stir"d "1111 
A<I W•it•l - Word pro<t1<ln1 .olt11,.n 
12 ·• gr"n rnonltor Ep••• ~rlnttr or Sm 61111 ol 1 D)(. 
IDot mottl~ orfnter, cum At niadtll 
sioo worth of 1oltw111 101 Appl• (r•t•ll $~ 
Su11, r1111 i~$2!96.0D Y/C:Slli'J9.0D 

fllANKllN ACE UOOWhh nu AAM 
10111 duel proc .. 11111.-Two comput•' in •••I 
64K APPi• tompllth!• w/&502 proee1:111r 
64K CPIM ZI0-8 p1oc•1111r '""' Ql/M 2.2 
ind •lhor l11turor ind udo; .,,lor. ••iii & 
p111ll1l lfC'S, 11pa11 ll loilllt cost, 11e, 

l'l.ek•~• Dno: 
ACE 1200 du1I proctUOI, lol•l 128K 
Dn\ dr"9 w/eonuolltt 
DWI drl'<l 11 anlv 
40/80 e111umn ttrd 
~11 IFC boon!, pord1l/11<iol 
Wortl Slit"''- S1J9i1, rtipil1 
Mlij Mwt• 1411-re $3500.00 
Ai:oC..1• - !f'T1111 Jioop1 1 . . 
W.lcoml d"kono YIC•SI 95.00 

r 13 HEWLETT 
lr/".A PACKA RD 

iii 
COMPllTEff PAllfTEAS 

•IUi 

~In\ 
... i .... -HJI 
u.• 

!Ill~~ Modo1 Dualp1ion Vour Coll 
Diab!• 6'20 Lr110rquolitv 1 25 •P•. ~"Y d•tV HUS 
Dl1b lo 630 L<tl•r qu1l 1y. 40 cp1 IH9.115 
Cummodo~ 6400 IOf1blo &lOl 40 ops, ~••YV d•1V 1399.15 
J~lj 6100 lrt•or quo ti ! 8 cpr, 1\11 oyorv1~ilt11 519.95 
ou.,. 1HO• l•~O! quot IV. ~o <Pl, ~1'1 do11 T3!i9.95 
NEC 1710 llilttr ~11oli1y, 55 <Pl, tlil htll 1095.00 

l'lckt;• Twe:Slm• n Sptei+1I Paekt,e, f'ldl11•1'wo1 Som• H P1ch111 Dn• with one Epwn 
bunvl!h H<Ond Vl,11 OiiN DriY&> v C:f189t.00 ptll!l.ll O! Sm Gemini IOJt plUl ••• 12" 1111" 

NE & 1510 L•t••r quolily, lhp1, '"'l unit! \SSS.DO 
Ofi.,11f l'r1•~41 Elil:tlon cTftli , s11,..;T•<, pon 449.95 
EJIGo RXBO Ni;o prfni1J, d•tm-.tri• JJ9.,BS 

P1~k1J• Thrn: Somo 1t One & Two, but wilh monitor . Su•11.rt\lll:S4100 Y/C:i2.IB9,00 
l•tttr l(Uohty p• iour, lofteod ol do1 m1tritr1 S.m• 11 Pad.11• On• plur-
w/Oioblo 610 2619.DO ll" g1nn moolur p lb• L111rr 0..1~tY 
w/5CM PTI 22:11.DO prrnw; 
w/D~wnl Pro~• 41 I 2061,llD w/Dllblo &20 
wfBtot~rr SD Z069.DO "'1/SCM TP I 
W/C. Uoh f 10 2149.DO ..,/iD lioitttl 1'11xk 41 

2'79.00 
l479.DO 
2299.DO 

FRANKLIN PRODUCTS 6 l1ngu111• tVptW1lt11 
AC:E 1000 749 .95 W/BlathK 50 2259 .00 
At:E 1200 w/dr dme /tonlroll•r 1469.96 w/C. lloh F10 Z91i9,00 
Viii.I dilk drive w/tontroller 2ti9 .96 w/Si~v .. ·R•"' EX•l 2299.GD 
Vi•I~ drive anlv 199.9S ind mony moro, pt .. t11 j1111ui11 
ACE To~ 151 ~57! .99~ Op1•1 int.erltott Iii csblt1 
ACE BO ~PU eird ., • · " 
ACE dl$pl•V cord 179.96 SPECIAL Of HR TO ACCREOfTEO SCHODLS-
~g~ ]dg•;Jr.\~~1J":, w• Cllbl~ 'rij -~~ on Co111modor• EAeco1iwe 64,. SANYO MBC 550, 
ACE lo bl 15, f'-lj 3 9 ·9~ & Ftonklln ACE 1000 & 120u-Boy 10•1/.sl_el!ls-
A,CE 1/0 :.: :b ! r ~~i:aij 38:96 CET1 FRH! CALL ID• doraib tul; i~ilftyl 

Ep1on 111 mod1I> Aflmnd1lrJnc, FJ( ID - Flt lDD& 01~m C•ll 
Si•r Gomlnl 10)( 120 ·~•. d•1 "''""'· Epmo com~Jt>bl• 339;95 
Star ti1111loi 15 120 cp~ 131 cot. Ep>0n camptti~(• 419.U 
Trtn11tr 120, Lottor ~uolhy, I~ cp> hH it 1111 U9..95 
To1hl~• PH5D C0<m. qu1!1iy, 41!loii.,, UO •P>.in•. ,•.-lloHfC 1189.15 
T"oJftr T315 Cal• • pl iom. 51l <P•. !O <olo1 t~td"' 499 .9& 
Okid111 12.Pjlio. 1) Cont"~~1mv, l6ho•,do1 m 111• 56UIS 
Okld11t 14P 200 <~s.lon l de1 mitri~, '"~- ~trtt. l5 •II' JD19,9~ 
Okl~tU -]A 12.l oP•.,>l< IOl l!I P"•U.I, dot m.olri• 59US 
OkldUo 241DP l5af:ll,.l1<t1, uno , ~••!ky.15 cp1,...,d• 1~ HH.llS 
NEC PC11123A 1DloP• wti 100tl'IW/l1•ctorlmori! Por1"allft Ut.95 
NEC Pc !01.5 \2Q <P•. ~r•t/l•k:li••. 13& ••I; JM bull .. , ~mllol lfC 791.9~ 
l\n1d;I DP-B50UA !oO <Pl. ~1rel l1l or .S.ri•I; i~ bollu IJH,I~ 
An1du DP-9&1.5A lOP ·~•; SO <Pl corr.,pnnd~••• ~oi.111~ 1sgg_95 

P.O. Box. 74545 216 S. O'l\'.ford Av1:>. lo5 Angeles, CA 90004. 
Ptrone.12131 739·1130 Cab le ''OL YRAV" lSA Telax:li7 34 77 

01de.r Dulm 7 :00 AM to 7:00 PM Mon rJm; S..1.- TOtl·FAEE: !01t1 of CAI 800-4'11 ·804S !Tn CAI 800-252·2153 TE LE.l< ,67 34 17 CABl..E:''OLYRA.V" LSA 
GQad' •~Q-J_•n r.u 4•1.1"1f,Jh1y.,_ rhtf "'1 SWltlt(~s .,•1111101rut¥r- _ilfil. .FOi ctllff Nt.-hrJuni._ ,,,~r i~/ttr "' 101l~ ,11,.tlrmn iiNi~'~. 1't.il lhjlijfll~~ lu1 t~IJiJJlfti/lfl.-~MJ ~mm ,,JJ am6n ~~tJ,,.tt _ ~ 
fai ~--#fit.#tt#Nt.' ,..,;.-.~ffllifti ~#t"tJ~ ill ft;IJu/Uftt •ll.6;. 8 5 SIHrl fbt n:1i11 irAl ti.1Mf-D"fJ"tll1~rr, H.9! ta,._.~,._ !iam .o·f ft'Wi tlll40; ,,.l!il h.ml~J111 ~,I ~ , Cl,.ff Ci'I "''' H' tl-111 -.Vlf, ~~, t!llllll 
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Circle 218 on lnqu~ry card. 

---iii)-----...... 
comilut1qcac1-ni-c 
68000-CPU for APPLEBUS 

Now wahiog has an end_ For aJI computers wiLh 
APPLE BUS a 6 000 sy tern i avallable. 
U ing UN[){ i possible. 'Dlrough 
a universal memory expansion 
a.nd mu lti inlerfoce 

you get a multi I 
u:er :ystems . 
for a low price. ·-

• 68000 C PU with 7 Mhz clock freque ncy 
e 128 KB RAM you can also use as a p eudodi k 
• memory expan ion to l MB obtainable 
• 1n\errupthandli:ng 6502- 68000 
• 14 bi t timer from 20 µ to l 63m 
• comfortable fullsc reen Ed it r A embler 
Available software: Bditor As embler DOS 3.3 
Forth for 68000 (with DOS 3.3) 
P a ·cal-. Ba ic-, Fortran (with UCSD-operating y tem) 
Compiler for 68000 
CP/ M-68K with C-Compiler 

AP 20 lnfcmex with 68000 CPU andl28K RAM (.SO$ 
AP 26 lemory e11punskm for AP 20 256K RAM 
e lendable tolMb RAM 720$ 
Prices for Software rol' inquiry 

j3) COfili'tJt'i=ILaOflH lpi:r S1 r, 10 IO I I Rn;e Mnrf I, no I ~ 
4800 llickrcld 14 s1 ....,~1on _ c 9:1207 
Tol.05~1 / ~44Q3~ 1'e1. ( 209 ) .i73 · 7·11~ 
W~-.t ·G~r"'M USA 

lO'JV PRICE 
SLIM TYPE & DIRECT DRIVE 
5,!( Inch Mini Floppy Disk Drive 
for AooleU & Oe ·~~,;.; ..... ..:.:.~··-·"'"'' 

17----t----t--• F•IOW GOl'l'(Ull~kl ll Ml" AjiblflH alli lt II• tl1Dirif,!.ulill1, ,.--+-~~-"r-1 
• l..iQW _.tO. l•lf- lf'lf-ti. Cl•f I.hi P'Of 
• f' aa• llft •d •••i-.•n1 
• S.~flitil 'I 51 TL · ~0 1111 1111 - 11 1• 1lll lMI rn11th1u,;:11-D 11 ••l'I H•o• • •"••111 11411 

I ' 

D eale r 1nqor 1es invited I , , , \ 
NEWTECH Co .. LTD. 

2F, MARUZEN BLD~. 1-8-6, KANDA - RUGADAI. 
HIYODA·K , TOKYO, .JA( A 

PHONE: (03)295·8577 TELEX = .13J255 NEWTEC H 

558 Ocmbcr 1983 Cl &Yl'E Public•tioru Inc. Circie S28 on lnqu1ry card. 

Software Received---------
64; casse He, $39.95. Compu­
tech, POB 7000-309, Redon­
do Beach, CA 90277. 

Neutral Zone , an arcade-type 
game. You are assigned to a 
perimeter gunnery pod lo 
protect Alpha IV, a long­
range early warning station 
that detects alien int11.1ders. 
Engage the attack computer 
and take on a squadron of 
killer aliens. For the 64; flop· 
PY di k, $34.95. Access Soft­
ware lnc., 925 East 900 S, 
Salt lake Oty , UT 84105. 

Scorpion , a survival game. 
As a scorpion , you must find 
food to store at home and de­
fend yourself fro m dragons , 
stalkers, and pods that 
abound .ln the maze. For the 
VIC-20; cartridge1 $39.95. 
T ronix (see address above .) 

Type For Your Life , a graph­
ic-action typing teacher for 
all levels. Typing speed can 
be set as high as needed and 
the text is widely varied , The 
graphics at Lhe bottom of the 
screen keep eyes on the 
screen and add to the fun of 
learning. Alarms signal errors 
until they are corrected . For 
the VIC-20; cassette , $14,.95 . 
Aprop s Technology (see ad­
dress above). 

Wordplay , a collection of 
five language-oriented pro ­
grams. Jargon writes sound­
ing phrases; Story writes per­
sonal short stories ba ed on 
your fnput ; Animal guesse 
which animal you 're thinking 
of: H.aiku writes Japanese 
poetry; and Secret Is a 
cipher /decipher code pro­
gram. For the VlC-20; cas-
ette, $14.95 , Apropos Tech· 

nology (see address above). 

ffiM 
Personal Computer 

C Compiler System, a utiLl ty 
program that accepts pro-

grams written in the C lan­
guage and produces relo at­
able machine code in an In tel 
8086 object-module format 
suitable for use by Microsoft 
LINK Linker . Floppy disk, 
$500. Microsoft Corp., l0700 
Northup Way, B llevue, WA 
98004. 

Elec~ic Ledger, an easy-to­
use checking program for 
personal or small business ac­
counts that baJances your 
checkbook, reconciles bank 
statements. and compules 
mortgage loan and com­
p ounded amount. Features 
include easy data entry, 
menu drive, search, and sort 
to any keyword. Floppy disk, 
$35. Datacon Consulting, 
2311 West 5700 S, Roy, UT 
84067. 

Financial Planning for Super­
calc, an electronic-spread­
sheet enhancement pro ram 
that lets you compute com­
pound growth, annuities, dis­
counted cash flows, profit 
planning, statistics. and real­
esta te finance. A quick refer­
ence guide is included . Flop­
py disk, $89.95. Howard W. 
Sams & C ., 4300 West 62nd 
St. , Indianapolis. lN 46268. 

Financial Planning for Visi­
caJc, a n e1edronic~pread­
sheet enhancement program 
that lets you compute com­
pound growth, annuitit?S, dis­
counted cash flows, profit 
planning, statist ics, and rea l­
estate finance . A quick refer­
ence guide is included. Fl p­
PY disk , $89.95 . Howard W . 
Sams & Co. (see address 
above). 

4Cast/1, a business-forecast ­
ing tool , This program is 
designed to save time .-nd 
relieve you from the detailed 
statistical a nd mathematical 
aspects of forecasting using 
coJor graphics. Floppy disk , 
$725 . Heurix Computer 
Products, POB 9227, Morris­
town, NJ 07960. 



Professional 
Software 
for the 

Software 
Professional 

OMA products operate on 
the full range of 

ZBO , 8086, 8088 processors , 
including the IBM-PC 

Here's what you can do! 
Application Creation 
FORMULA II™ 
The Application Creator 

The first and only Application Creator-a do·it­
yourself concepl for office au1oma tion FORMULA II 
lets you define your Jiles. forms. menus. and 
reports-FORMULA II then creates your program 
FORMULA II includes a Database manager with an 
English Query language and a Form/Report Crea tor 
with word processing features. 

Communications 
ASCOM™ 

ASCoM rM 1s the most versatile asynchronous 
communication package for microcomputers on 
the market. II leatures in teracOve, menu-driven. 
and batch operations; supports auto·answer and 
auto·dial modems; includes most popular protocols 
provides network s1mulat1on: and many other opr1ons 
Xerox Corporation. NCR. Monroe Systems for Busi· 
ness. and the big 8 accounting lirms use ASCOM ' '~. 

SYNC/COMTM _ A b1synchronous communicahon 
package tha t wil l be configurable for a variety or 
systems and mcludes a llexible mterface to the 
operating system. 

TERMCOM™ - A configurable terminal emulator 
11ow~ng any personal compuler to emulate almost 

5!11Y terminal. Available: January '84 ----
Utilities 
EM80/86TM 

Thts software emulator lets you use eight b1t 
soflwa re on sixteen bit mic rocomputers without 
hardware modificat ions . 
The 8086 0.5. Converter™ 

CP to MS-Permits execu11on of D1g1tal 
Research's CPIM-86 programs under Mtcrosolt s 
MSDOS (or PCDOS). 

MS lo GP- Permits execulton ol MSDOS 
programs under CP/M-86 
UT-86™ 

This package al user· friendly ulllllles for th IBM 
Personal Computer and s1m1lar systems includes 
copying . directory sorting. patching . and a gen ra t 
ourpose file print utlllly. 

Coming Soon--
oMA."C"™- A " C" language comprfer wh ich will 
generate either Z80 or 8086 assembly language 
code. Due to a unique optrm1zat1on routine which 1s 
based upon a func tional " P-code " model , the 
effic iency of OMA." C" will lar e ceed that o f 
e 1sting compilers . 

WE SPEAK YOUR lANGUAGE WE SPEAK YOUR LANGUAGE 
DYNAMIC MICROPROCESSOR ASSOCIATES, INC. 

545 FIFTH AVENUE, NY, NY 10017 
Dealer Inquiries only • (212) 687-7115 



Software Received---------------------------

Metafile , an integrated soft­
ware system combining many 
facilities necessary for the 
development of applications 
or for impromptu informa­
tion reporting . Floppy disk, 
$1995. Sensor-based Sys­
tems, Olmsted Federal Build­
ing, Chatfield, MN 55923-. 

Novatron, a high-speed strat­
egy game based on building 
walls to trap your opponEnt 
(the computer) or force it to 
crash into a wall before you 
do . Includes three levels of 
diHiculty . Floppy disk, 
$34..95. Fast-N-Fun Video, 
1074 East Sandpiper Dr,, 
Tempe. AZ 85283. 

Nov-atron Trilogy, a 5eries of 
three games . Construct:lon is 
a game based on bui1ding 
walls to trap your opponent: 
Mazerace is a two-player race 
in which you avoid obstacles 
and exit before time runs out; 
and in Grid Walker you try 

to hoot your opponents 

before being s hot yourself. 
Floppy disk, $29.95. Fast-N­
Pun Video (see address 
above) . 

The 1 Di.r , an interactive di­
rectory-command system 
that eliminates the need to 
type DOS commands and 
filenames on the command 
line. It is also designed so that 
the new user can begin taking 
advantage of thl'. PC's power 
right-away, without requiring 
full knowledge of the DOS 
syntax. Floppy disk, $95 . 
Bourbaki Inc., POB 2867, 
Boi5e, JD 83701, 

Project Planner ll , a projec!­
planning program capa ble of 
schedu ll n large-scale en­
gineering projects. It can also 
handle small business appli­
cations thal requ ite bar 
charts. Floppy dlsk, $110. Rn­
gi neeri ng Software, 120 
Raven Crescent , Prince 
Rupert, British Columbia VB} 
4C9, Canada. 

Sandman Medical Office 
Management, a medical-ac­
counting program for easy 
setup and maintenance of pa­
tients' records, charges, and 
payments . It offers reindex­
ing of Flies and can print 
statements, insurance forms, 
and daiJy and monthly re­
ports . Floppy disk, $1000. 
Perceptions Inc., 17 Pine 
Lake Dr. , Arab , AL 35016. 

Schultz.' Treasure , an ani­
mated adventure in three-di­
menslonal color . You must 
enter the Lost Dutchman 's 
Cold Mine and retrieve the 
Mother Lode without being 
kllled. Floppy disk, $34.95 . 
Fasl-N-Fun Video (see ad­
dress above). 

T allymaster , an interactive fi­
nancia l-ana lysis program . 
Designed fo r personal and 
smaU bU5iness use, this pro­
gram lets you easily sum­
marize and analyze budgets 
and expenses. You can iden-

tify major categories of rev­
enues , expenses , sales 
volumes, or manufacturing 
volumes or define up to 702 
categorie wlth names you 
select. Floppy disk, $129.95. 
Prosoft, POB 560, North 
Hollywood, CA 91603. 

Tutor-PC/ Graphics, a graph­
tcs - i ns t ru ction program 
designed lo aid the user ln 
understanding BASIC graph­
ics capabil.ities. Slatements 
ind dcd are screen, color, 
line, draw, preset. circle. and 
painl. Requires color-graph­
ics card . Floppy disk, $29.95 . 
WH Computing, POB 59-
2982, Miami, PL 33159. 

Ultralight- Command, an ar­
cade-type game. As Com­
mander of a specially outfit­
ted ultralight aircraft , you 
must defend unarmed ·upply 
boats . Your defenses. mdude 
lasers and radar instruments. 
Floppy disk, $39.95. Fast-N­
Pun Video (see address 
above ). 

StarLogicAnnounces Savings on 
IBM PC Compatible Disk Drives 

Under 2.0 DOS 
Internal 5V4'1 Floppy Drives 
Standard-sized drive, plug compatible with IBM PC 
and IBM PCXT 
Tandon single-sided drive- 180K bytes $165 
Tandon double-sided drive-360K bytes $235 

Internal Half-Height 5%" Floppy Drives 
S1ngle drive configuration 

double-sided drive 360K bytes $225 
Dual drive configuration two double-sided 

drive 720K bytes $460 

5%'' Winchester DiskSystems !;' From 
Interface Inc For Your IBM PC 
Includes Winchester drive, cabinet, power supply, 
cab le, controller, 1/0 adapter and device driver. 
Compatlble wl th 2.0 DOS, 
10 Megabyte formatted Disk Sy stern $1375 
15 Megabyte formatted DrskSystem $1775 
25 Megabyte fortnatted DiskSy"stem $2175 

5%11 Winchester Backup or Additional 
Storage For Your IBM PC XT or IBM PC 
DiskSystem. 
Slave compatible with 2.0 DOS 
10 Megabyte formatted storage 
15 Megabyte formatted storage 
25 Megabyte formatted storage 

$1225 
$1425 
$1925 

Telephone Orders Only 
MasterCard, VISA or 
Cashier's Check COD 

(213) 883-0587 
§t!r.~ogic IBM ls a '"ll"-le1ed lradarr>D!k o1 IBM Corporation 

OlskSySlom5 js copyrlghlod by Interlace jnc 
Prices Dro subjeci lo change Wllhout no1ice 

Canoga Park , CA 91301 

Clrcle 553 on Inquiry card. 



IBM PC- COMPLETE LINE 

l&M 
PC System lricl!Jdt's 64JC iBM·f'C Wlttl 
l - 320KB Froppy Ortve Concr~rer, 
Color GraphJci Carel. 
Monaor. 1\11 ror on1y US99,oo 
LOTUS l ·J·J SOFTWAftE •• 14S9 

AST ftl!JIARCH 
10 Pru~-Par.illt'I S. Serlal Port. Cloe~ 
Calendar W/Bat b.ac~·Up. SUp1m:1r1ve, 
Suptrspoo .n99.oo 
comoo PM· 256~. Parallel &: Seri i 
Port , Ooc Cillena~r VJl!la~ b~cl:·up. 
Supe•d11ve. Supertpooi S4H.OO 
Mega P1us- 512 , P ar8ltel & Sert.al Pon. 
ClocJr Qilend.lr Wl&u ll.lc •Up t999.00 

QUA.DRAM 
Owd Boil•<I • 2561C, Pa1~llel Port. Serl.ii 
VO Cloe Cajendar witn b.lttery Oi!t~vp 

SS99,00 
5 ~2~ !lam Wi!h Seri I 110 $199.00 
HllRCULES GRAPHICS CARD 
This c afd gives yau no x J so 
graptlies S499.oo 
BIG BLUE •••• .. • •• • • • J479.00 
MAYNARD SANDSTAR SERIES 
Multlfunnlon C.,d . , .. • S9S.OO 
FIOppy o,µ; ComrolJer 1225.00 
Memcxy Carel $ 119,00 
Add-On Memory Modu e S99.00 
Parallel Pon Module Os.oo 
Setii!I POl'l Modul' HS.00 
C.!oc k Calend~r MOCIUI!' n s.oo 
Games ACl~prer Modull:t U9.00 

OTHER PRODUCTS FOR IBM 

THE ULTIMATE SOLUTION TO 
THE PC EXPANllON DILEMMA 
fROM LNW COMPUTERS fOR 
YOUR IBMPC AND PCXT 
8US80AltD "MOTHERBOARD" , 
AllOWJ for dddltlOn ol "leven f I I' I dffferenl 
mo:lules .ind i!OdltlOM~I pi'OCt'Sllng power 
(ilrougti CC!pfOCe~r BUS IJ49.9S 
LNWIO CP/M PLUSS 
COPROCESIOR MODULE. lBOA 
mo<luli! tun> CPIM n<l CP!M PLU as 
w~~ ai CPIM 2 2 programJ For u~ I/'\ 
be1h 5" and a· ~ ClrfVt'l U49.9S 
ASYNCHRONOUS COMMUNICA­
TIONS 1/0 . ,;.11ows eacti 84.ISlloi!!O 10 
cont;11n ''P lO B st-paror~ ser<a.1 asyn­
ch1onous cl'limnefs with a 1orat ol IS orl· 
rer~1 cri.arin IS SJ9.9S 
S- OR I " FLOPPY DISK 110 
MODULE. Replaces di<~ c-onuolrer 1n 
PC ;md 11 CQmp;!t1ble wflti cJ1~e11e 

from oth!'r CPIM a a CPI ~ ms 
1169.95 

PARALLEL PRINTER 110 
MODULE. Mut11 urnr PrrtH"r port 
.ld011'I'llrJ9. or gen"r al purpole 8-bit 1/0 
pot\ $49.95 
CLOCK CALENDAR 1/0 MODULE. 
Operatesboll'ICPIM86 ~ndMSDO 
Arsa 1nclud!!.~ back-up battery ar>d Alarm 
lunctJon S 69. 95 
GAME 110 MODULE. Compatible 
wqh tBM PC Game 110 c<1rd. '111ows ror 
connec110t1 ol ~Hher 1 JO~ mc~s . or 4 
p.lddles 149.95 

DIRECT·CONNECT MODEM 
110 MODULE. Feature5 answetldJat In 
tone or pube for low cost long di11ance 
servo: es . Progr.;im I.sung allows lot .1mart 
mo(lem undet 81\SIC:.. ~""" dialtir 
progtam tncrui:red s 149.95 
AJD 1/0 MODULE. ti> 1ooepenoem 
mvltlplelfed anMog rnput ctianne11 w/8 btls 
or remlU!ion per •h<mnel 1109.95 
• BIT 110 MODULE. BOlh latched B bits 
Ot.ltput and lnp\I~ \N th ln[C'rll.lpt caP<!bllity 
r~1y supporttd. User programmable port 
addtt!S51ng for up to B moel(Jjes per 
Busboard S59.9S 
PROTOTYPING 110 MODULE. 
Utlflze,1 3M scorchfle~ Breadboard 
protocyplng $.)'Stern Ccmprfte wilh 40 
to[lduc:tot 110 BUS connl'l'.101 and an 
assortment or ptotoryp1ng p1ru U9.9S 

WORD PLUS-PC 
WO!CI Processing Softw~rt 1299 

HARD DISK SYSTEMS FOR IBM 
AND APPLE 

DAVONG ,OR IBM 

5MB 
IOMB 
ISMB 
ltMB 
llMB 

lnlern•I 
11495 
st795 
12295 
UHS 
SZ995 

FLOPPY DISK DRJV£S 

SHUGART 
SA400 SS/SD 
SAqso DSIDO 
SABOO/OOI SS/SO 
SABSOlllSI 05100 

TANDON 
TM· jOO. f SS/00 
TM· I00.2 05100 
TM- l<XH DS/00 
TM-848· I SS/00 
TM·S4B·2 OS/DO 
SIEMENS 
FOO t(X"5 
FOO 200-5 

DISK DRIVES 
For IBM PC: 
Tanllon 100-2 

EJlHmaJ 
S169S 
11995 
J.1495 
U79S 
IJl95 

1169.00 
UJ9.00 
IJH.00 
S459.00 

CALL 
CAU 

0$9.00 
S42.S.OO 
f499.00 

1119.00 
1199.00 

Te.i<: SS·B Slrmllne 320 B 
ShtJgiltr SA·<lSS S11m~ne 310 B 

CALJ. 
1260 
USO 

THll BUSINESS MANAGER 
l"1e9r•Ced Accoun11"9 Stft•"' 
Tne tlt!ll ana most compl~t!' ou!lrr<'S5 p10· 
gram fliK~age on ttie mar~et. PrOvl(J1ng 
all the software ;me !1or;19e yo1.1 ~er 
wanted. Ari roltware Pfi"-lr11tal1ed on 10 
Of ISMB hard dis~ ,,no ready to 1un No 
more Clllken:es and led!OLJ5 p.ap!!r wot 
High speed . Alt prograrm ..,11.prompt1ng 
and menu driven Fully guarilnrttd and 
wpponecl. lnd'u.,_ Gener•I Lftlger 
Accounu R•calv•bl• Accou"b 
Pay•ble Bnllng Inventory 
Payroll Word Proaaor Spelllng 
OMdl:er fli. M•n•gement 
Spre•dstleet D•t•bua M•n•ge­
"'•nf System •••• ••• • • , • , CALL 

FRANCHISE INQUIRIES WELCOME 
1 .... 1 NllMSTIIONG, l"VINL CA H l 14 

P~rces JIND JIVJllLAWUTY SUfJJECT ro CHJINGE WITHOUT NOTICE 
AU. llSTUaOfl O MlllCH.AHCHSI W&llCT TO A JO• llSrTOOCIHG '11. 

TM ADO ro% FOR NET TERMS 
PlltCIS GOOD IN U.S. ONLY. 

PIUCES R• f'LECTIID IN THIS 
SJ;'.CTION ARI l.OWE:R THAN l'RANCHJU STOUS. 

PRINT~R:S 

TAVA P•INTSD 
•YDIA•lO 
DOT MATRIX PR'INT• RS 
Model ti 
BO COlumn/100 CPS . CALL 
Mod91 J1 
131 ColUIT!nllOO CPS CALL 
Model U 
132 ColUmn/150 CPS CALL 
Model J8 
132 Column/400 CPS CALL 
DAISY WHEEL PRINTERS 
Model6JO 
IJ2 Colvmnf20CPS CALI. 
Mochtl HO 
APl/40 CPS Lem!r 0 u;J1ity CALL 
Model HO 
ECS/APl"'IOCPS 
Mult1•Ungual CALL 

D• lrywrlter Dabywh-1 _ 
Prlnter . , , • , • , .. . . •..•. S999.00 

Nl!C ~ 
SPINWRJTl'.tlt ._.._. 

NEC ____ _. 

7710-1 H99S JS.10 
7715-1 U195 3515 
773CH 11995 3530 
772<>-I SZS95 JS.50 
7725· 1 U595 PC8023J\ 

_ J1J95 
J1H5 
US95 
U8H 
s 49S 

STAft MICRONICS 
Gemini 10 
G~1n115 

SMJTH COROlllA lfll6 
TP-1 parcurer 
TP-1 S rial 
C..fTOH 
G -IOO f50 CPS Dot M~t!ll\I 
05 10 
tSSO (15'1 
F· 10 140 CPS. Letm" Oual,J 
f ·IO jSS CPS. LNt"r Oual.j 
OKIOATA 
82.J\ 
03J\ 
04AP paralrt!I 
84J\.S s~f.a~ 
'12A 
'13A 
IDS PltlSM 
Prm11 132 1a & Wj 
Col0t 

CALL 
CALL 

J579.00 
SS79.00 

IZ49.00 
1469.00 
1699.00 

UJ95.00 
1169$.00 

'429.00 
••·99.00 
1999.00 

U0'99.00 
HZS.00 
1999.00 

11J9$.00 
s CAU 

BROTHER t:wcttwc. 
HR· I A paroll I 1769.00 

Jl69.00 
tS99.00 
sus.oo 

HR· I As 11.lJ 
HR·t5 
Tr cror feta Ojltlon 

MONITORS 

AVAILA8Lf IAll Mod~l~J CALL 
PRINCETON GRAPHIC SYSTEMS 
His '1e~ ColOr CAJ.l 

apple! 
Comp1Jter Sy5tern. Conrrolle<. Two D isk 

Orrve . Monlror Jll90 

TAVA PLUS COM.PUTER SYSTEM 
IAPPLE II+ COMPATl8UI 
041( CPU El!P~ncklbte to I ZS 2 Disk 
011~~ Controller Card Mcnr1or. Parallel 
Port. Serial Porr. l Game I/O's. CPI~ on 
boGid, DOS l S , I U99 

'lfll'.t ~ ii •n)'\lri-11 If!~ d .WM Coti:O.bul' 
•Anlf ~ ~ 1'1"9~1'11,r~\ tJ/ AtlPf (~ In(" 

"C!'l'M ""'C1""¥16, tit lfQl.ttl<ta "~rot Dioil'lil 
Naf'l!Cfl. ~ 

Apple II• Comp~llble Computer 
System W/48K of ml'moiy Dt'll' "Da1a 
o rrvc·· Cllsk ci1111e. Coritrollef card, Ir 
9"''" ~= Hl·Rewruoon Mon<tOi' "" 
C!blt>l are tnclud<'d for .i COll1Pmhack 
pnce of IPff.00 
Addltlonal Drive 
W•th purchdst OI above 
S.ymm SI00.00 

OTHER PRODUCTS 
FOR APPLE 

Speclal of the Monthl 
$259 ·-T'AVA CORP. 

DATA DRIVE 
I 00% Compallbre Olil< 1111ve ror 
APPLE ri and llPPLE Ir Runs DOS. 
CPMS_ Pa5£al sofrw;ire 
SUMUHE DftfVI • • , ••••• • • 1269.00 

TAVA PRODUCTS FOR APPL! 

Coo1rng Sysr~m ancJ 
P.owe1 Monnor U9 
Joy!tlek S49 
BO Column Cat!l 1149 

HAVIS MICJIOCOMPUTIR 
PRODUctS 
M1cromod~m 11 300 ba1.1t:1 ntt.9J 
Smaruno<JC/11 1200 baUt:I UJ9,9J 
PlftSONAL .ACCOUNTANT 
Sol'!wart" lor \'O~r ~pple' lie and Appl!' ~ 

IPD PllODUCTS 
Lcmoo Surge Pr!MllCOi' 
Lime Sorge PfOl!CtOI 
P~.Kl'I Surge Pro1eaor 
Orange surge Pro~(tOI 
Ptum Surge! ProtectOI 

DIC R•lnbow •oo 

1199.00 

J49.9S 
S19.9S 
S'9.9S 

SU9.9J 
S48.9J 

Ke}'baord. CPU. Z·BOlllOBS. 64K, S~rlal 
RS23 2 Port. TWo X-400ICEI Cl's~ onv~~. 
MortltO!'. CPIM86"'1!30 Soltw;ue, CALI. 

-COMPUSHACK FRANCHISES 
AVAILABLE 

WHERE ELSE CAN 
YOU FIND PRfVATE 
LABEL PRODUCTS NO 
ROY AL TIES DISCOUNT 
PRICES FULL SERVICE 
& SUPPORT? 

ONLY AT 
COMPUSHACK'S NEW 
FRANCHISEI 

Circle 101 on Inquiry card. 

l<IJ...-U"'"'8:H/ TllllXJ 1•1667 - ANIWlll •ACKI COMl'OllffACl< 1111'1 AU F~OPPIES '1oPJllHED OUlCXLY AT LOW con 



Circle 137 on inqulry card. 

P.C. Campltl~l• Prod11cl1 

Dno11g 5 MS Hard Disk System - $1415 / 12 MB - $1995 
Ouadnm- Ouadboa rd w1l h Parallel 

Porl Serial Pori CloCk/Calel'ltlar. Exparodable 10 256K 
6411 on lllf1 - $'JtS • '28K oo h!O - $315/ 192 l1ll ~- S4lt / 256K l)!)l'l1J-$48t 

Quadchro1111 Manllar - $515 - AST & Pelsysl Exp PrOIJ $ C1U 
- Allld11t lhalton -

Mod 300 Phospl101 - $150 Coffi1JOs11e Co101 111 - $315 
IBM R GS COmpatible Coklr II $450 I Color I- $325 

- 1811/TIIS Ill Dlslt Drtm/C1llln1l1-
rM 100 S1!lQle ~o Jr at~ 0111e i 111 IM 100·2 Oootile 40 l 1lll'.• OtlYe - izta 

Apple II Computer Products 
Ap~1e Compa1m1e D•sll C-On11011e1 $65 

Apple Compatible 01sll Drive w/Cabiriel & Cable $1119 wlConlroller $251 
TEAC Silt! Una !il/," Drtre S265 - 01111 Slln Ut11 $525 

Grappler Printer h,terlace $139 - w/16K Buller $210 
Davo11g 5 MB Hard Disk Sys1em $1495 - 12 MB-$11115 

- Ep1011/Sralth·Coron1 Prilllers -

.. Rxao $425 n:ao $550 F 100 $885 
TRS 80 • Parallel Priotet Cable $ H 

IBM Pa rall~I Ponter Cable $ 35 

' ~ rr•R lllCRHICS u .•Ull Ill. l $m 
~ &EMUll IS $451 

Silltl~ COiona n>· 1 lc11e1 aua111y Dais~ Whfill $~ 11 

PORTABLE 

68QQO 
~ 

ASSEMBLER 
MOTOROLA SYNTAX 
UN KER 
OBJECT LIBRARIAN 
CROSS REFERENCE 

MACROS 
CONDITIONALS 

STRUCTURED PROGRAMMING FEATURES 

OBJECT CODE OPTIMIZED 
FOR CP/M-80, CP/M·68K 

OR IBM-PC 

PORTABLE C SOURCE 

Que lo 
843 NW 54th 

Seattle, WA 98107 

$300 

I $750 

(206) 784-8018 
mom rngs 

Dick Curtiss 
CPIM rs a lrnelom3r ~ o, Olgilul Ao•.:.a.rch 

IBM,PC Is a llmlomark ol IBM 

562 Otloba J9Jl3 ~ BYTE 1'1Jb1 c:4tlon• Inc. Circle SSO on lnqulry card. 

Software Received---------

VIS / Bridge / REPORT, a 
package that enhances the 
printing capabilit les of Visi­
calc . This program allows 
you to print variable column 
widths, align decimal points, 
justify numbers within a col· 
umn, and automatically for­
mat reports to Fit space re· 
quirements. Floppy disk, $79. 
Solutions Inc ., POB 989, 
Montpelier. VT 05602. 

TRS-80 

Airstrike, a war-simulation 
game similar to those played 
by students in major military 
academies. You use combat 
task forces and weapons 
against various targets and 
target systems. To create 
realistic combat scenarios, 
tactical concepts such as air 
superiority , inte rdic tio n , 
dose air support, and recon­
nais!rance are included. For 
Models 1 and nl; floppy disk, 
$29.95. Atron International, 
POB 8825, Fort Collins, CO 
80525, 

Bible Games- 1, two educa­
tional games. Concentration 
tests your ability to match 
Biblical names o r concepts. 
Biblical Portunes tests your 
knowledge of names, events, 
phrases, and places in the Bi­
ble by presenting them one 
le tter at a time. For Models I 
and III; cassette, $9.95 , R & 

M Enterprises Software, 107 
Peachtree SL . POB 543, 
Elizabe thtown, KY 42701-. 

Casino Black Jade, a graph­
ics simulation of the ca rd 
game blackjack. Up to seven 
players can ask for advice 
from the computer, shuffle 
and cut the deck, and see 
each player's and the house's 
accumulative profit or loss on 
screen, For the M odel Ill; 
cassette, $19.50. Lillian G . 
Chol , 82 Nicholas Or., 
Bristol, CT 06010. 

The Drawing Board, a graph­
ics-drawing program. Using 
commands from the key­
board, you can clear or invert 
the screen, print screen to 
printer, save and load picl:Ure 
lo or from tape, disk, or 
memory. You can draw pre­
programmed shapes, type 
lext on the screen, draw lines 
from point to point, and fill 
in shapes. For Models I and 
Ill; cassette, $20. Larsen Co. , 
115 Bixby Dr .. Milpitas, CA 
95035. 

Planets, an educational pro­
gram that teaches astronomy 
by giving the location of 
planets, phases of the moon , 
and dates of meteor showers. 
The program can map out 
any location of the uruver.;e 
you choo e. Por the Color 
Computer; cassette, $6. Mo­
ses Engineering, POB 11038, 
Ardmore Highway Station , 
Huntsville, AL 35&l5. 

User Communication Utility, 
a utility designed to allow a 

program to interact with a 
remote terminal , host com· 
puter, or other RS-232C­
compaNble devices such as a 
bar-code scanner , T his gives 
users program control over 
messages transmitted and re· 
ceived. For the Model 11; 
floppy disk , $85. Micro 
Design Computer Systems, 
1325 South Falcon, Anaheim, 
CA 92&l4. 

VIS / Bridge / Gt, a u Hlity 
package that lets you make 
projections with Visicak 
based on General Ledg~r data 
without having to reenter 
data it already has. You can 
project financial data using 
Visicalc and compare your 
projections to actual results. 
For Models ll, U , and 16; 
floppy disk, $195. Solutions 
Inc., POB 989, Montpelier, 
VT 05602 . 



step into the future ... 
COHERENT111 is the mosl powerful UNIX'M-compalible operating syslem available for the IBM PC™ , IBM XT™ and compatibles. 

Now you can have the multi-user, multitasking 
programming capability of a mainframe on 
a microcomputer. The UNIX-like environment of 
COHERENT lets you take C code developed using 
UNIX V7 system utilities and compile and run it on 
the IBM PC. Through COHERENT'S highly­
optimized kernel you can access over 145 different 
commands including a C-compiler, a texl· 
lormatter and LEX and YACC. 
Hard disk support presently Includes the IBM XT. 
Genie (removable cartridge) , Corona, Davong, 

Corvus and Tecmar. Memory cards supported 
include the AST Megaplus (with or without clock), 
the Tecmar multifunction board and Tall Tree 
Systems (512K byte) JRAM cards . Support for 
more devices and more IBM PC compatibles will 
be available by the time this ad appears. 
The cost or all this - far less than the cost of 
similar UNIX-based operating systems . 
Remember. when you buy COHERENT from NCI 
you receive all the documentation and technical 
support you need to operate It. 

For more Information call or write: 

- - ·-- ~ .:::.: =---=-~=--~=--.... ---~ ...:: = =--.: -,----...., __ ,...,.._ - - -
Network Consulling Inc . 
Dis&overy Park, 
3700 Giimore Way, Suite 110, 
Burnaby, B.C. Canada V5G 4M1 
(604) 430-3466 

COflEAENT 's a lrade mark ol Mark Williams Co U IX 1s a lracle mark o1 Bell Laboratories. IBM PC and ISM XT are trade matks or International Business Machines Corporation 

1.!YTE October 1983 563 



Circle 552 on lnqLllrt card. 

Pc Tech BUSINESS & HOME COMPUTERS 
Products Sales & Services 

Wr hop lhr Whole>Alf. Mnku A11d Ntgotl1tr Tbe Best Ptlc:• For You. 
Wt • Vt. You Oil Th" Ll<t Pri~"' W• h•n> A Common Go•I · To Sa~• 't'ou [lilone~. 

C APC 800 §v>loiml 'Coro IZIK n..i..1op 
uU lot ~ .. , Pli« C:.01p~lt ~ltm IXl"1,00 

~~Pl• II Comp•~hl• On•~• •PRINTEllS 
MilR 6\'1naa!<l S11e ·m,.CIO BROTllERO.W 
Super S-A~o HIH S'22Y,OO HR·IAP U$9.0ll 
Sup;!! H ~O HIH SZS9.00 Hl\o l ~ S w~~ 

wcu $299.00 Hfl-15 Ul',1.00 

SIJpvt S· T 80 5349.00 liq,, $11,,0CI 

Olrl!Cl Sh•n Drwt!! CJ.- !rll.·liO U6'1.00 
WCon!ro!ieo Jl9'1.00 OVJlltl ML~'I' ~19.00 

Con11oil••Card S69.00 Olt.W.93 WUG 

lSK Mnn1Dly Cald $59.00 °"'l" tlli>I W"61(&f!!!I $9'lUO 

2l)IJC.nJ 1109.0D Mt ISM.OB 

1111 eo1umn Can! $11 5.0ll Gemn10 muo 
Gi!<lli1i IOX lllllCPS 1<14UO 

'IBM-PC ~111palib4a Drivts Gelm 15 15JUll 
Supe1 !>I TOO HIH $249,1)0 S<4Mlr S.CP80 .S3S1.llli 
~!i-IPBO HtH 1239.00 'MDHITORS 
CQMJo DI< S'f' 6 M6 SIS!l9.00 BMC SM--11AU 1 G!OO!I U9,00 
CoMl5 Di. Sys 11 MB Ul39.0D BMC SM·12AU 12' /\r~ $99.00 
~Cl< Sys ?O MB 12889,00 BMC BM-1 4G l~GB W Cd Cbl $399,00 

OVNAX Of1Ml:O G.M 1 r U3UO 
'MODEM (H1yes} O'fflA AM•12r AM 12' $149,00 
Sln;mmodern 1200 S49',00 I MAN KG· i 2N I Ir G<(!l!n $139.00 
Sr1>al1modern 1200B $439.00 TA'i.AN KG·12tl 12· i\mber 5149,0(I 
Mleromodern II $279.00 TAXo!.N RGB 1 IT $339,00 
~ltalWllDd<!<n JllTrm Prv t299.0C AMDEX 12' Gleen fl!OO S°IS9,00 

i 'lilAVNARO ElC'T110HICS AMJ>E)( 12· Ami»! 1300 S159.00 

FlowvMCOnboltat SIM.00 e..in ... ~h ... ~ 
Soft\li~ t Dimrr.l:tvrn•. ' FOC Wtf'ara!Jel Porl UU.oo P1111m ·1rtt • more . .. 

FOO W1Smtal P1111 S22Q.OO G1m.,: Sierra On.Un~ 
MemOl'j Clrd W12561C Rl\M l489.0Q Brodltfbund • mo:rl!" /lf&IJY H!1te " ot lJJtrd 

PC Tech (714) 546-3887 
3742 W. Warner Alie., Santa Ana, CA 92704 

Disc Drl••r. ~M<• Av;iiloh1e Al l.o11• CM! - Quick T1111i.a·rcm111l 
.-,oe> 5HIPJ'tNli CHAJIOE' 

1 el~~°' M~~ Oroe" P!e?.se Ca5hti.'f s Ctlecks. me~ 0.00<5 f.~•s.1 AL1Dw !O o•v•• 
coo ActO~llld CAR SJdel\1§ AOd 6' Sato&Ta~ p,.~~n SUbj!!ci Tt1Cl111~ 1'11 l ~DUI lllo1oee 

DECADES OF SERVICE 
Washington Computer Services 

97 Spring St., NewYork. NY10012 .. -- Ill~~~»> a 1-11rt 

TO ORDER: CaH our toll-tree number: (800) 221-5416. In NY, State and 
for technical fnlormatlon: (212) 226-2121. Hours:9 AM-5:30 PM (EST) 
Monday- Friday TELEX: 12-5606 CABLE: WASHCOMP NVK 

NEC PC-8800 
INCLUDES: 
• CP/ M 
•IH!A,SIC-ao. 1l8 
•WORDSTAR 
•MlJLTlPlAN 

, •HIGH RES. (&40 ic400) 
CAD/CAM GRAPHICS 

The Prolesslonal 's Workstation • MON OCf-IROME & RGB COLOR 

We feel that this uniquely .sv. " & s• rnsK DRIVES 
flexible graphics work station OPTIONA L 

offers a most cost effective ·e Mtll 1.1000 , 1s arr 
microcomputer solution . • 1-fARo 01s1<. aR1v 

Please call for prices and a •SPEECH SYN TH & RECOG 
demonstration. •LIGHT PcN 

NEC on GSA Contract #G500K830156035 

PLEASE! Do not conluse us w11 h matl orclerdealeis. We ar:ea rull se. rvlcc dlsttlbulbr 
• serving lhe data rir0Qlss1no & l nStall~!IOn need> ol blismess & 1ndus1ry 

rram micras 10 mainframes SyslHm hou~es . tiducat1or1i1l lnsmu11oos & governmenial agen· 
cles {llV!lfl special consfde:ration . Lu.J~lng il'lal,..ble , N.V. State agenclos . munlclpalllles, 
~nd schools-call us lor lnlormalfon on our O.G.S. lerm conlracts on nmware & sonwar11-

-

DEALER and INTERNATIONAL INQUIRIES WELCOME 
1'1~!1! Ci!ll lll ntBk~~O a(lll(llnll1\@nl lilr Ot~$l~lton DI lni$ ololraQrdln;u y t omoul&f •I O~f •hOWl~Om 
PJll:es •ubj~l IO ch,1oge w1lhoul noltn , ~r1il IOI l~IHI pr1<01 Pr Ille! tnrluoe 3% cas~ Ul!C~•n1 NV 
r•sliler>t~ ildd !io'l~s t.1• CP/ M•" ~ !rad!ttwk ot 0 ti.i i ~es•arth All !ii!l•l s~bjllc l lo our • laitnNd 
;:al• (ondllms (•v•rlaolo on <!Qut51~ Atl<Jv~ pnc:os ~o nOJ tnr.11111<1 crrsl111rrlta1'n. pr l~~ l•llitlon 

564 Oclob<!r 198J © DYT'E l'ublication>1 Inc. Circle 507 on Inquiry card. 

Software Received---------

Texas Instruments 

Bionic Bunny, an arcade-type 
game that is similar to 
Donkey Kong . Requires Ex­
tended BASlC, For the 
99 / 4A; cassette , $15. Softwar 
III, 1307 Douglas Dr., Ster· 
ling, IL 61081 . 

Caterpillar, a fast-action non-
11iolent game . It runs in 
BASIC or Extended BASIC 
for faster action . For the 
99 /4Ai cassette, $10.50. The 
Softies, Suite 229, 7300 Gal­
lagher Dr .. Edina, MN 55435. 

Crlllion Defender, an arcade­
type game. You must protect 
Crill from the invading alien 
ships on a star m.ap and in 
~hr e-dimensiona l space­
combal sequences. Requires 
Extended BASIC. For the 
99 / 4A; ca s tte , $14.95 . 
Greene-Bytes , POB 329, 
Waynesburg, PA 15370. 

Tl Res, a high-resolution 
plotting subrouti.n that lets 
you draw on a 196 by 256 
pixel (picture element) screen . 
Requires Extended BASIC. 
Por the 99 / 4A; cas~tte, $15. 
Softwar lll (see address 
above). 

ZX81/T / S 1000 

Disassembler, a flexible util­
ity package. that lets you exam­
ine machine-<:ode programs 
as mnem.onics rather than 
just sequences of numbers. It 
can also display hexadecimal 
data and equivalent char­
acters . Cassette, $14.95. 
Scientific Software, 6 West 61 

Terrace, Kansas City , MO 
64113 , 

Saeen Machine, a utility 
package that provides a way 
of placing input prompts and 
response fields where you 
need them on the screen . This 
removes the limi tations 9 the 
original input schemes, Cas· 
setle, $14.95. Syncmaster, 
POB 511, Oak Ridge, NC 
27.310. 

Vu-Write, a word processor 
designed to provide a n easy 
method of entering, chang­
ing, storing, and saving text. 
You can d ocument programs 
and spreadsheets o.r write let­
ters and newsletter columns. 
Cassette, $14. 95. Syncmaste.r 
(see address above). 

Other Computers 

Number Cruncher, a finan­
cial-analysis and projection 
system that lets y ou create 
your own spreadsheet. Pro· 
duce sophisticated repo rts 
that combine word-process­
ing, spreadsheet, and in or­
ma tion-management func ­
tions using simple English . 
For the DECmate; floppy 
disk, $400. Pyramid Data 
Ltd., POB 10116, Santa Ana , 
CA 92711. 

White Water, seven adven­
ture games. Shoot the rapids 
of the raging river for your 
best time or navigate the river 
to dock and collect treasures 
in the. forest. For the Mattel 
lntell ivision ; cartrid g e , 

$39.95. lmagic. 981 Univer­
sity Ave, , Los Ga tos, CA 
95030. • 

This rs a llst of software packages that have been received by 
BYTE Publications during the past monrn. The Hst Is correct to the 
best of our knowledge. but It Js not meant to be a full description 
of the product or the forms in which the product is available. rn 
particular, some packages may be sold for several machines or tn 
both cassette and floppy-disk format; the product listed here Is 
the version received by BYTE Publications. 



PUT PRICES IN CHECK 

INNOVATIVE 
CONCEPTS 

FLIP'N'FILE 
DISC STORAGE BOX 

HOLDS UP TO 60 DISKETTES 

5%" 8 " 

WABASH 
DISKETTES 
51;. SINGLE-SIDE SINGLE DENSITY 

10 FOR $19.99 
WITH FREE 

LI BRA RY CASE! 
SPECIFY BLUE OR BEIGE 

CARTRIDGE RIBBONS FOR 

EPSON 
MX-80 MX-100 

$6.99eA. 

$75. 49ooz. 

$ 9 . gs EA. 

$1Q7.46ooz. 

MEMQR,EX 
DISKETTES 

S'l·SINGLESIDE - DUAL DENSITY 

DISKETTE 
STORAGE 

BOXES 
5'!.'' - BLUE OR BEIGE 

$2. 49
EA. 

LABEL 
SPECIAL 

$2. 99/K 
(SK MIN) 

1 ACROSS 3111 it 15118 CONTINUOUS LABELS 

MOST RIBBONS AVAILABLE IN COLORS TOOi 
CALL OR WRITE FOR OUR SUPPLIES CATALOGUE 

~ ON ORDERS UNDER 114.00 PLEASE ADD 13 ,00 FOR SHIPPING 
~ MINIMUM RIBBON ORDER '30.oo OR 1 DOZEN ..... 

T_O_L_L F_R_E_E-80-0--34·3-· 7-70_6 __ Check-Mate·-----------
~ • MASS RESIDENTS 

IN MASS 617-963-7694 51 DI AUTO DR "°W P 0 BOX 103 ADD 5% SALES TAX 
PHONES OPEN 9AM-6PM EASTERN TIME RANDOLPH. MA 02368 

Circle 81 on inquiry card. l!YTE October 1983 565 



Clubs and Newsletters 

lsraeU Computerlsts 

The Israel Microcomputer 
Users Group (IMUG) in Tel 
Aviv comprises users, owners, 
and retailers of an brands of 
mJcrocomputers who want to 
establish worldwide contact 
with other users groups and 
exchange newsletters. A news­
letter, T1ie Microcomputer 
Age, is produced each month 
and meetings. are held regular­
ly in Jerusalem. Members'hip 
is 350 shekels. For inform!l­
tion, contact the Israel Micro­
computer Users Group, POB 
45030, Tel Aviv 61450, Israel . 

Computers In 
Business 

The Connecticut CP / M 
Users Group welcomes any· 
one interested in business and 
professionaJ applications f 
microcomputers to attend 
nontechnical meetings held on 
the last Monday of the month 
at 7 p.m . in the McCook 
Auditorium of Trinity College 
in Hart.ford, Connecticut. For 
information, contact Malcolm 
Roth, 62 Bumwood Dr., 
Bloomfield, CT 06002, (203) 
243-3063 evenings. 

IBM PC Users 
Form Texas Club 

The North Texas IBM Per­
sonal Computer Users Group 
is a nonprofit, independent 
group that focuses on the uses 
of computers in industry and 
th home. It meets on the 
third Saturday of each month 
at 9:30 a .m. in the Heroy 
Building on the Southern 
Methodist University campus 
in Dallas. A regular member­
ship is $24, students are $12, 
and a professionaJ member­
ship is $36 a year. For details, 
contact John Pribyl, 2025 
Rock Creek Dr., Arlington, 
TX 76010, (817) 275-4109. 
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Callfornla FIG 

The f<)RTH Interest Group 
(FIG) is a worldwide organiza­
tion that produces FORTH 
Dimensions , a bimonthly 
nonprofit publication th;it has 
a variety of articles on the ap­
plications of FORTH. New 
members are welcome. For in­
formation , contact the 
FORTH Interest Group1 POB 
llo.51 San Carlos, CA 94070, 
or call the PIG hoL line at (415) 
962-8653. 

Chaos under Control 

The Capitol Hill Atari 
Owners' Society (CHAOS) of 
Lansing, Michigan, produces 
a newsletter, CONTROL, that 
informs members about club 
activities. Both members and 
nonmembers an acquire 
disks from the club-main­
tained public-domain Atari 
software collection . Member-
hip dues are $20 a year. For 

details, contact CHAOS, POB 
15132, Lansing, Ml 48901. 

A ·BUG In Boston 

Th Atari Bosto.n Users 
Group (A-BUG), an affiliate 
of the Boston Computer 
Society (BCS), produces a 
monthly newsletter, A-BUG, 
that is free to members of the 
BCS or to those willing to ex­
change newsletters about the 
Atari , For det:ails, conta t the 
Boston Computer Society, 
Atari Boston Users Group, 
Three Center Plaza, Boston, 
MA 02108, (617) 367-8080. 

For Programming 

The PPC Calculator Joumal 
is the monthly publication of 
PPC, a nonprofit publlc-bene­
Eit corporation in California 
dedicated to serving people in 
personal computing . The 

journal disseminates informa­
tion related to lhe selection, 
evaJuation, care, and applica­
tions of personal computers. 
Address inquiries to PPC, 
254.S West Camden Place, 
Santa Ana, CA 92704, or call 
(714) 754-6226 evenings. 

News for 
Veterl'narlans 

A monllily newsletter for 
veterinarians , Vete rinary 
Cotnputing, cove.rs computer 
applications in veterinary 
medicine. Subscriptions are 
$42 per year. Further informa­
tion is available from Amer­
ican Veterinary Publications. 
PO Drawer Kl<, Santa Bar­
bara, CA 93102. 

SIGAIR In Toronto 

A ~ecial interest group on 
artificial inteUigence and ro­
botics (SlGAIR) has been 
formed in Canada. Meetings 
are held on the first Friday of 
each month in. the Toronto 
are.a . Anyone interested is 
welcome to atlend. For infor­
mation, write to SIGAIR, 
POB 874, Postal Station P. 
Toronto, Ontario MSS 222, 
Canada . 

Wisconsin E•plorers 

The Explorer-85 Users 
Group is for people who are 
interested in Netronics Explor­
er-BS equipment. A news­
letter, &plorat1'0115, is pro­
duced. For more details, write 
to the Explorer-SS Users 
Group , 3430 93rd St. , Sturtt!· 
vant, W1 53177, or call Oar­
ence Heier at (414) 886-1704. 

Canadian COMIC 

The Co-operators Micro­
computer C lub (COMIC) 
seeks communication with 

other lBM Persona] Computer 
users groups. A newsletter 
may be produced. Contact the 
club through Adrian Groen­
endyk, The Co-operators, 
1920 College Ave., Regina , 
Saskatchewan S4P 1C4, 
Canada. 

Free to SAS Usen 

Users of SAS (Statistical 
Analysis Systems} mainframes 
can join SUGI (SAS Users 
Group Inte.mational) and re­
ceive the free quarterly news­
letter, SUGI SIG/ M. A $2 an­
nual donation is requested to 
co\Tel' printing and mailing 
costs, For a subscription or in­
formation , contact Jeff Bass, 
Bass Cybernetic Labs, RR l, 
Box 124-B, Pltt5boro, NC 
273U. 

A Graphics- Update 

The S. K/ei11 News/ettl!r 011 

Computer Graphics is prQ· 
duced twice a m nth by Tech­
nology & Business Communi­
cations Inc. It includes news 
that interprets significant de­
velopmen ts in computer 
graphics Including CAD/ 
CAM, business graphics, and 
image processing. An annual 
subscription is $155 and in­
cludes a directory of hardware. 
and software suppliers for 
computer graphics. The news­
letter is also available to sub­
scribers via Newsnet. For de­
tails, contact the S . Klein 
Newsletter, 730 Boston Post 
Rd., POB 89 Sudbury, MA 
01776, (617) 443-4671 . 

News for Mental 
Health Worken 

Each issue of Compute~ in 
Psychiatry! Psycl10/ogy con­
tains articles, reviews, a calen­
dar of events, and a bibliogra­
phy on hardware and sofl°'" 



BMC now offers you a dot matrix printer that delivers sophisticated features margin to 
margin. The BX-80 prints bi-directional in 40, 80, 71, or 142 columns in normal, double 
width or compressed text. And you can mix these in any line or print. You can also do 
superscript as well as superb graphics in character or bit image. And the BX-80 does all this 
with a changeable print head that delivers up to 30 million characters, with true 
descenders. The BX-80 gives you an integrated friction feed with built in sprocket tractor 
that adjusts to fit any size paper up to 10 inches in width. 

Other features such as programmable line spacing, strobe pulse synchronization and TTL 
level technology are part of the BMC tradition of performance and reliability at an 
affordable price. 

Circle #65 Dealers. Clrcle #66 End·users. 

BMC 
USA 

Setting the Standard in Performance and Price 

CALIFORNIA 
16830 S. Avalon Blvd., Ca rson, CA 90746 
Telex : 664258 BMC GDNA 
Phone: (213) 515-6005 

NEW YORK 
450 Barell Ave., Carlstadt, NJ 07074 
Phone; (201) 939-7079 

TOLL FREE: 1 (800) 752-5002 
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PROGRAMMING IN c ? 
BE SURE YOU GET ALL THE PHACT's ! 

base your C programm ing o n 
PHACT-dbrm 
a m ul ti-keyed [I 5 A MI 

Data Base Record Manager. 
PHACT·dbrm 

ls an easy to use librar y of C callable 
functions for manipulation of records m 

a database, plus htgh level database 
manipulation tools. 
PHACT-d b r m 

suppor ts: data dict-lonary: 5 datatypes; veneble 
length recol'ds: Juli database security: da tabase 
locking, data portabillty, ".h" file creation and 

much much more! 
PMACT·dbrm 

runs on: all UNIX s'jstems • lDRIS and UNIX look· 
aMkes • MSDOS • CP/ M 

PHACT·rql I f! tlD<IBI GOB"'/ IJ!nguq e I PHAC'T · r g 
I Fleport Gene,..,tJJr ' ar>d "'HACT·r•11 IRl!lat1Qr1al Scree" Generator I 

onder cleyitJC>Pm•~ t.. 

PHACT -dbrm 
Is priced between $ 2 50..$950. !Source avajlab1el 

~l.JMTRl 

To get a ll the PHACT's ca ll DAVID GRAHAM at 
PMACT ABBQCIATE B Led • 212 e 420-1512 

231 EAST ll STREET • NEW YORK • NY 10003 

Announcing 
a solution to the most 
common computer 

problem. 
(Where to put the equipment} 

Monitor Mover. You won't hove to buy 
any expensiVe new furniture. You won't lose 
any de.sk. space. Monitor Mover adjusts in four 
ways lo each individual user while keeping the 
monitor (and system, it necessary) completely 
off your existfng \IVOrk space, Available ror most 
popular brands or computer momtors. 

LirlR3kllHI 11 1 l 
ConlputarAccessones 

Dealer Inquiries 
welcome, 

P.O. B~ 8056. Grand Aap;ds. Ml 49508 (616) 241-4040 
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Clubs and Newsletters ____ __ _ 
ware for use in the mental­
health profession. This clini­
cal-resource newsletter cove.rs 
applications of computers in 
such areas as neuropsychiatric 
and MMPl testing, EEG anal­
ysis, and office-management 
functions. Subscriptions are 
$40. Volumes fTom the pre­
vious five years are available. 
For information, write to 
Computers it1 Psychiatry/ Psy­
chology, 26 Trumbull St., 
New Haven, CT 06511. 

For IBM PC Users 
Jn Winnipeg, Canad• 

The IBM PC Users Croup 
of Winnipeg meets on the 
third Thursday of each month 
and p roduces a monthly 
newsletter that contains 
minutes of the preceding 
meetings and other informa­
tion. A regular membership is 
$20; a junfor membership is 
$12 for people under 18 years 
old: and a family membenhip 
is $25. Newsletter exchanges 
are welcome. For further 
details, contact the IBM PC 
Users Group of Winnipeg, c/o 
Business Development Inter­
national, POB 51 Station A, 
Winnipeg, Manitoba R3K 
1Z9, Canada, or call (204) 
837~. 

Atari Users 
Jn New Orleans 

The New Orleans Atari 
Users Group (NOAUG} pro­
duces a newsletter that con­
tains reviews, features, and 
random bits of information. 
Meetings are held every other 
Wednesday. For further infor­
mation, contact NOAUG, 
8223 Plum St., New Orleans, 
LA 70118, or call (504) 
861-8772. 

Sanyo Usen Forum 

The Sanyo Users Group 
(SUG/ USA) provides infor­
mation on the use of Sanyo 
computers, new products, and 
distribution of CP/M users­
group disks in Sanyo formats. 
A quarterly newsl.etter is pro­
ducro. A $10 annual member­
ship includes access to a soft­
ware library . For infonnation, 
contact the Sanyo Users 
Group-U.S.A., 160 Emeline 
St., Providence, RI 02906, 

Medical/Computer 
Clearinghouse 

A newsletter for physicians 
devoted to such applications 
of computers as patient care 
and continuil'lg education also 
updates key hardware, re­
views, software, and contains 
the latest on medical net­
works. The Physician Com­
puter Monthly is written in 
nontechnical language for the 
novice as well as the experi­
enced user. Subscriptions are 
$95. For a free issue, send a re­
quest on letterhead to Amer­
ican Health Consultants, 67 
Peachtree. Park Dr .. Atlanta, 
GA 30309. 

Computer Federation 

The Computer Users Feder­
ation (CUF) of Sou~heastem 
Wisconsin coordinates region­
al activities of mutual interest 
for ui;ers groups and dubs in 

personal computing. An area 
club directory and an annual 
computer fair are planned . 
The group produces a quarter­
ly news1etter. For details, con­
tact Computer Users Federa­
tion, POB 23483, Milwaukee, 
WI 53223. • 

tr you would like BYTE readers ro know about your club or 
newslen:er 1end the de1a11s accompanied by no more than one 
newsletter co Clubs and Newsletters, BYTE Publ1cat1ons, POB 37 2, 
Hancock, NH 03449 . Overst;>as groups are encouraged to par· 
tiopate . Plea5e allow ac least three months ror your announce· 1 

ment co appear 
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De Smet C 
PCDOS - CP/M-86 - MPM-86 - CCP/M-86 

$109 
• OUTSTANDING PRICE/PER FORMANCE 

"S IEVE" Benchmark 
135 bytes compiled - '6144 bytes linked 
65 sec. compi le. (disk) - 11.5 sec:. run ( 10 ite rations) 

• FULL DEVE LOPM ENT PACKAGE 
C Compiler, Assembler , Unker, Librarian and 
Full Screen Editor • Native 2.0 Support 

• COMPLETE IMPLEMENTATION 
FULL K & R - plus - STDIO LIBRARY 
Both 8087 and Software Floating Point 

To orderspeci{V OS & DISK S/ZE/ FORMA T. 
Calif. residents add 6 X,% sales tax. 

CwARE 
1607 NEW BRUNSWICK SUNNYVALE, CA 94087 

(408) 736·6905 
PCDOS T rademar k IBM - CP/M Trademark DlgHal Research 

Peripheral Nehvorking No\.v 

ft-.a.-rrae .! .!. .!. .!. - .-. 

• • • • • .._ti...,.._ - - - - . 

Buy ASCJ Intelligent Port Expanders 

• Ellmlnaie Manual Swi1cl1ing b R mrne 
ontro l 

• lmprov Produc llvltyand Re l iablil1~1 

• S liar ~ Print r . M d ms or Plott r 
• Expand Compu1er o r Terminals 
• se Matrix Switc hing tor Mulliple Trans­

mission or securHy 
• uppons Polling and Qu Ing 

INSTANT 'OMP :TIBILrrY with new rnpu t r devi 
and MN R OEM PROD crs~ 

hos - Burroughs - Oar Gen raJ - DE 
H.P. - IBM - j CR - Northsta r - V i IOr 

ancl oiher key rnanufac11.1re rs. 

a ll 213-793-8979 lo EXPAND YO R y TEM 
• DAY. 

Advanced sysrems Cone p ts Inc 
435 , L ake Av •. D pt. B l O 

Pasadena, CA 9 I 1 o I 
800-824'·7080 T e lex: 70 1 2 i 5 
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Books Received 

The ABCs of Microcom­
p1Jters: A Computer Literacy 
Primer, Linda Gail Chr:is-tie 
and Jess W. Curry Jr. Engle­
wood Cliffs, NJ: Prent:ice­
Hall, 1983; 228 pages, 15.3 by 
22.8 cm, softcover, ISBN 
0-13-000612-2, $7.95. 

The A-pple ll Circllil Descrip­
tion, Winston D. Gayler. In­
dianapolis, IN: Howard W. 
Sams & Co., 1983; 174 pages, 
23 by 28 cm, spiral-bound, 
ISBN 0-672-21959-X, $22.95 , 

Atari BASIC, Richard 
Haskell. Englewood Oiffs, 
NJ: Prentice-Hall, 1983; 192 
pages, 21.5 by 27.8 cm, soft­
cover; ISBN 0-13-049791-6, 
$13.95. 

BA SIC: An. lntrod11ctio11 to 
Computer Progmmmirig with 
the Apple, Robert J. Bent and 
George C. Sethares. Mon­
terey, CA: Brooks/Cole Pub­
lishing, 1983; 368 pages, 21.5 
by 27.8 cm, softcover, ISBN 
0-534-01370-8, $17.95. 

BASIC Programming for the 
Classroom Teacher, Joan M. 
Miller, Ruth King Chaya, 
and Debra J. Santora. New 
York: Teacher's College 
Press (1234 Amsterdam 
Ave.)1 1982; 288 pages, 24.8 
by 17.5 cm, spiral-bound, 
ISBN 0-8077-2728-8, $15.95. 

Bola Glossan; of Electronic 
Data Processing and Computer 
Tem1s, Englislr-Spanish & 
Spanish-Englisli, vol. 1. Hes, 
peria, CA: Bola Publications 
(8769 Devon Ave.), 1982; 218 
pages, 21.5 by 28 cm, soft­
cover, ISBN 0-943118-00-X, 
$29.95. 

C Programming Guide, Jack 
Purdum. Indianapolis, IN : 
Que Corp. , 1983; 272 pages1 

23.5 by 18.8 cm, softcover, 
ISBN 0-88022-022-8, $17.95 . 

Communications Software for 
Microcomputers, Janet L. Bro­
man. San Jose, CA: CLASS, 
1983; 25 pages, 21.5 by 27.8 
cm, softcover, ISBN 0-
938098-01-2, $12.50. 

T11e Complete Book of Word 
Processing and Busi11e.<;s Gtapli­
ics, Walter Sikonowiz. Engle-

wood Qiffs, NJ: Prentlce­
Hall, 1982; 216 pages, 15.3 by 
22.8 cm, softcover, ISBN 0-
13-158659-9; $14. 95 . 

The Computer Cookbook, 
William Bates. Englewood 
Cliffs, NJ: Prentice-Hall, 
1983; 384 pages, 21.5 by 27 .8 
on, softcover, ISBN 0-13-
165167-6, $12.95. 

Compllter Keyboarding, 
TQ-uc11-Type lo High Data En­
try Speed, Frank P. Donnelly. 
New York: Dictation Disc 
Co. (240 Madison Ave.), 
1982; 33 pages, 21.5 by 2.8 
cm, spixal-bound, ISBN 
none1 $7.50. 

Critical Tss11es in Software, 
Werner L. Frank. New York: 
John Wiley & Sons, 272 
pages, 16.5 by 24 cm, hard­
cover, ISBN 0-471-87293-8, 
$25. 

Docmner1t Pteparatio11 Sys­
tems, J. Nlevergelt, G. Coray, 
}. D. Nicoud, and A. C. 
Shaw, eds. Amsterdam, The 
Netherlands and New York: 
North-Holland Publishing 
Co., 1982; 288 pages, 15.5 by 
23 cm, hardcover, ISBN 0-
444-86493-8, $46.50. 

The Elementary Commodore 
64, William B. Sanders . 
Chatsworth, CA: Datamost 
(8943 Fullbright Ave.), 1983; 
224 pages, 12.5 by 20.5 cm, 
spiral-bound, lSBN 0-88190-
001-X, $14.95. 

The Fast Tmck to the Top /Obs 
i11 Computer Careers, Peter 
Muller. New York: Perigee 
Books, 1983; 128 pages, 13.8 
by 20.5 cm, softcover, ISBN 
0-399-50753-1, $4.95. 

The Fast Truck lo the Top jobs 
in Engineering Careers, Peter 
Muller. New York: Perigee 
Books, 1983; 128 pages, 13.8 
by 20.5 cm, softcover, ISBN 
0-399-50754-X, $4.95. 

Fortnm 77, A Top Doum Ap­
proac/1, Nonna Kliss Lehm­
kuhl. New York: Macmillan 
Publishing Co., 1983; 480 
pages, 17.5 by 25.5 cm, soft­
~over, ISBN 0-02-369390-8, 
$18.95. 

.Fundamentals of Comprlter 



The New Avis Rapid Return: 
The fastest Way To Return Your Car And 

Get A Record Of Your Expenses. 

If you ve been waiting at th 
counter to return yom r ntal car 

• 

and g ta record 
of your ex pen e 
Avi has great 
new . The wait i 
over . 

Avi hasjust 
inb oduced the 
new, computerized 
Avi Rapid etu11iM 
at el cte l airport 

/)~~~~~~~;:~~~~ and major do\1\rnto\i\111 
in .w:romt.~.' location . It' the 

fastest way to return yom· r ntal car and get a I rinte l r cord of your ex­
pense to the penny. Auton1atically. Withou waiting at th rental cow1ter. 

And Avi Rapid R ttu11 i a ea y to u a a pock t calculator. Ju t 
enter your car number, y ur n1ileag an 1 your ga gaug reading into the 
computer. With the pu h fa button y m· car 1 tm·n i completed. nd o 

i the record of your xp n e . 
Which mean that y u can catch 

your plane and get a recor l of yotu· 
exp n e without ever waiting a th 
rental counter. 

Th n w Avi Rapid RettU"n. It 
anoth r Avi fir t that inean better 
and fa ter ... e1 vie for you. i\nd another 
way that Trying Har l r Make Avis 
S cond to one. 

,luls f l'atllres GM earn. Chevrolet CapFfre Clas.•ic. 

TR'llllG HARDER MAICIS JIWS 5!~!.~,!~!:·lt 1 m1 
We care about you, o u•llenet•er yo11 drive, care about 11ow·se/(. Pleasefa.slc111/0111· ~ea/ belt. 

Avis Rapid Return sen·ice available for har~e cu tomers only who rer1uite no moclifi ·ulion of re n tal a i.:-ree ment charges. 

Circle 52 co fnqulry ca1d. 



Books Received ................................................................ ~ 
Aided A'fllllysis and Desig11 
(CAA/CAD) of Integrated Cir­
cuits, Processes and Devices 
Andres "Fortino. Reston, VA: 
Reston Publishing Co., 1983; 
144 pages, 21.3 by 28 cm, 
softcover, ISBN 0-8359-
2120-4, $17.95. 

A Gitide to Programmi11g­
fBM Personal Computer, "Bruce 
Presley. New York: Van 
Nostrand Reinhold, 1983; 
04 page , 21.5 by 27.8 cm, 

softcover, ISBN 0-442-
26015-6, $16.95. 

How to Write and PrJblish 
f.11gineerl11g Papers and Re­
ports, Herbert B. Michaelson. 
Philadelphia, PA: ISI Press, 
1982; 172 pages, 15 by 22.8 
c:m, hardcover, ISBN 0-
89495-016-9, $17.95. 

Tl1e lllrtStrated Computer 
Dictionary, the editors of 
Ccmsrmie1· G11ide. New 
York : Exeter Books and 
Skokie, IL: Publications Jn· 
ternationaJ Ud., 1983; 180 
pages, 15.5. by 23 cm, soft. 
cover, ISBN 0-88176-099-4, 
$4..98. 

fnfomiation U.S.A., Mat­
lhew Lesko. Ne w )'ork: 
Penguin Books, 1983; 1008 
pages, 17 by 23 ,5 cm, soft­
cover, ISBN 0-14-046-564-2, 
$19.95. 

Mllfhemalics for Data Pro­
cessing, 2nd ed. , Frank J. 
Clark. Reston, VA: Reston 
Publishing Co., 1974; 320 
pages, 15.5 by 23.5 cm, hard­
cover, ISBN 0-87909-470-2, 
$21.95 . 

Microromputers ftJr Libraries: 

Haw Useful Are TJ1eyl1 Jane 
Beaumont and Donald 
Kru_eger, eds. Ottawa, On­
tario, Canada: Canadian Li­
brary AssociaHon, 1983; 130 

pages, 21.5 by 28 cm, piral­
bound, lSBN 0-88802-170-41 

$12. 
Le Microprocesseur 68000 et 

Sa Prograrrrma!1on, Patrick 
Jaulent. Paris, France : 
Eyrolles (61, Boulevard 
Saint-Germain) , 1983; 168 
pages, 15.5 by 24.3 cm, soit~ 
cover, ISBN 8549, price not 
available. 

More S11bro11li11e Stmdwic/i, 
John P. Grillo and J. D. 
Robertson, New York: John 
Wiley & Sons, 1983; 270 
pages, 17 by 25 cm, soft­
cover, ISBN 0-471-86921-X, 
$12.95. 

Nine Steps to Effective EDP 
Lnss Control, Tom S. Eason 
and Douglas A. Webb. Bed­
ford, MA: Digital Pte s. 
1983; 192 pages, 16 by 24.8 
cm, hardcover, {SBN 0-
932376-25-8, $21. 

PC Cle11ri11gho11se Software 
Directory, 7th ed. Fairfax, 
VA: PC Clearinghouse Pub­
lishers (11781 Lee Jackson 
High way), 1983; 840 pages, 
27.5 b 21.3 an, .softcover, 
ISBN 0-88674-000-2, $29.95. 

Problem Solving with Fortran 
77, Larry Nyhoff and Stan­
ford Leestma. New York: 
Macmillan Publishing Co., 
1983; 3(i8 pages, 17 by 25.5 
c011 softcover1 ISB 0-02-
388720-6, $18.95. 

Progr11 rimer's Guide to 

CPIM, Sol Libes, ed"' Morris 
Plains, NJ: Creative Comput­
ing Press (39 East Hanover 
Ave.), 1982; 204pages, 20.5 
by 27 .5 cm, softcover, ISBN 
0-916688-37-2, $12.95 , 

Radio Antennas, Stephen 
Gibson . Reston, VA: Res ton 
Publishing Co., 1983; 176 
pages, 15.3 by 22 ... 8 cm, soft­
c:over, ISBN 0-8359-6358-61 

$13.95. 
6502 Assembly Lm1gi1age 

Pmgnimming, Judi N. Fer­
na11dez1 Donna N. Tabler, 
and Ruth Ashley. New York: 
John Wiley & Sons, 1983; 288 
pages, 17 by 25 cm, soit­
cover, lSBN 0-471-86120-0, 
$12.95. 

Subrrmtine Sandwich, John 
P. Grillo and J. D. Robeit­
son. New Yorl<: John Wiley 
& Son , 1983; 274 pages, 17 
by 25 cm, softcover, ISBN 
0-471-86920-1, $12.95. 

S11ccessju l Busi11e s Compllt­
i11g, M. Tampoe. Woburn, 
MA: Buttetworths1 1982; 130 
pages, 14 by 22 cm, hard­
cover, JSBN 0-40 -01217-X1 

$19.95. 
SuperCalc: T/lc Book, D n­

ald H. Beil. Reston, VA: Res­
ton Publishing Co., 1983; 304 
pages, 18 by 24 cm, hard­
cover, ISBN 0-8359-7306-91 

$21..95. 
TRSDO 2.3 Decoded & 

Ol/1er Mysteries, James Lee 
FarvoUJ'. Upland, CA '. T]G 
lnc. (1953West11 St.), 1982; 
304 pages, 20.8 by 17.5 cm, 
oftcover, ISBN 0-936200-

07-3, $29,95, 

TRS-80 Extet1ded Color 
BASIC, Richard Haskell . 
Eng ewood Oiffs, NJ: Pren­
tice.Hall, 1983; 176 pages, 
21.5 by 27.8 cm, softcover, 
ISBN 0-13-931246-3, $12.95. 

UCSD Pn cal : A Considerate 
Approach, David Price, Engle· 
wood Cliffs, NJ: Prerttice­
Hall, 1983; 208 page , 17 .3 by 
23 cm, softcover1 ISBN 0-
13-935460-31 $12.95. 

Unix Programmer's Ma1111alr 
7th ed., vol. 2, Bell Tele­
phone Laboratories. New 
York : Holt, Rinehart and 
Win$ton, 1983; 624 pages, 21 
by 27.8 cm1 softcover, ISBN 
0-03-061743-X, $34.95. 

Up Fro11/ Financing: The 
Et1trepreneur's Guide, A. 
David Silver. New York: 
John Wiley & Son , 1982; 264 
pages, 16 by 23.8 m, hard­
cover, ISBN 0-471-86386-61 

$15.95.• 

This 1s ii lisl of bool<s 
received a1 BYTE Pubhcil­
!lom durinq !his p;is1 
month Although tt1e liSI 
is no1 me.;nt to be exhilus· 
live. its purpose 1s 10 ilC · 

qu;im1 BYTE re;iders with 
recenlly published tnle~ In 
computer science .;nd re ­
lilled lrelds. We regret 
thitl we c;innot review or 
comment on all tl1e bool(S 
we receive: ln!le<td. 1his 
list 1s me;in1 to be ;i 
month ly <1clmowl~clqmen1 
of these boolcs ;ind !he 
publishers who sent them. 

~18108 
~ CUSTOM BASIS CONFIGURATION AVAILABLE" ~ 

CALL fOR CONSULTATION & WRITIEN PRICE QUOTE 
A6 HR. CONTINENTAL U.S WARRANTY SERVICE 
REPLACEMENT FREE 2~ HR. SIGN ON TO OUR 
SASIS BULLETIN BOARD. 

COLUMBIA 
CP/M & IBM PC COMPATABJLITY 

128K RAM 8 SLOTS 

U.S. #1 DEALER FOR 
AUTH.ORIZED SALES & SERVICE 

" COLOSSUSTM BASIS" 
128K RAM ; BASRAM 256K CARD~ 

CP/M 3.0; APPLE DOS 3.3 
Df'!nl ; RANA ELITE THREE SBOK 

OR"2: SEAGATE 10MG HAAD DISK 
MEJll,CARD · THE 1&81T BOARO FOR MS.OOS; 

CP/M·86, UCSO PASCAL VER IV 
COMPATABILITY 

" BASIC BASIS" 
128K RAM ON BOARO 

2 SIEMANS 40 TRACK DRIVES 
BASIS SYSTEM AUTO OIAGNOST~CS 

WI CONTROLLER; CP/M 3.0; APPLE DOS 3.3 

572 Oehl~ t 19113 ~ B'iTE PublicatioM Inc-

STATE OF THE ART MICROS 

~OM1~~Nl~~L 
1400 GRANT AVE .. NOVATO, CALIFORNIA 94947 

ORDER TOLL FREE 1·800·421·6594 
IN CALIFORNIA CALL COLLECT 415·892·7139 

CLIENT TECH SUPPORT 415·897-1414 
BUY COMPUTERS FRDM PEOl'l.E WHO KNOW HOW TO USE: THEM, 
SERVW AVAlAllLE- SOFTWARE APl't.ICAl~S • HARElWMlf P~RIPl1ERJIL8 

COH)'IJ1ER SECUf\lfY • 1EUCllMMU!l•C4 llONS • BUSINESS • SCllOOlS 
CORl'ORAll0"5 • C~TArlON senvrcc.s • 24"1111 Alfl £~1'11ESS AVAILABLE 

~Sk ~bi!li t ~Iii cllaols. ~ o~lpmon1 l~t•d llfluo •o "1oji<•tenl, 
II 'jflY O<ln'I ;.fe II. pl~;ise •~k ii! 

DUAL 320K DRIVES 

EPSON PRINTERS . COMPUTERS 

HAYES MODEMS . THUNDERCLOCK 

NEC PR1NTERS . MONITORS 

SOFTWARE BY MICROSOFT, 
MJCRO PflO, SOACIM. PERFECT & MOflE 

t Zill ~ -~ 
~'lllMl>ll"1 ord~1 $100 lla!l\lolt "'"" 1"'1 nlll'•Y 11m" 
a<«~lod llill! '.l•1, I•• V15i OJ ' Add l'I• lor iJ!WioQI 
1n•u1••<elh•1i!llino. UPS l,u coo l'O<M 5llb1t'CI IO· C~l"lj 
G;ill m IC•~Y 0.dcu ''°"' ~ 10 1P!H . Mori ,,, I lo"~I 
C~t.( ' "'°"" ~o "'~ 10 tic~· A• j)IOdUC1• .. 1n WW 
mM11lntt11t~r \ wit111n1y IJ1r.lar1 .-0 1e11 C.ihl ttsldl!lll~ 
l!Cld 6 YIU lb llaf1~ ~""" alld PD ' J<tcplL'll 
~~•ail llflCes frnlr orary 

All aR~llO llAME:S- ARE Rl:GISTERED TRAWllA KS 

Clrcie 90 on inqLliry care!. 



The Micromint 
Collection 

Micromlnt. Supporting the varied projects that appear in Steve Ciarcia's monthly 
article in BYTf magazine. "Clarcla's Circuit Cellar." Offering a Wide range of 
computers and peripherals supporting rf/e needs of tne hobbyist as well as 
worldwide corporate clients. 
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The MPX·16 IS ~!!'It' !Mroas mos1 <mbHtOU~ PIOJ!Cl 
la date TII! comcMJW!r 1'11115 all p~11Qn. SOll'/1311 
wnun IOI ll'le IBM PC an<l IS !HM PC bus CllllljlilUtile 
Can Ill! uIB! w11fl ~ monlW & IBM imyboard wl 
!lllilOM1 ad~-11!et 
8uy11le MP ·16 Ill lMe lorm 111a1 best mioelS~Ur 
~ As ;i liar~ tioilld. as a Wi!YHOklered bOard 
lh~! ront1111S illl compoflfrlls. less Ille !C's. i1S an 
a~l>led ai1d lesl!il ttrtutt board or as i complel~ 
~ 
.U lltalUtrd a~ Ill~ covet ol "8YTE" marav11e. Alw 
tr~IU!ed 111 "Cl1tt1~ :S CllWll Cf/lat'' Ntmttrb~t. 
DllllOmbl!l 1!112 & Jiinl!iry 1gs3, 

• RuM aJI 1pgl1cal1011 IJIOllr.llm wrltt~n lor the IBM 
PC (Pmply bool up ~Ile ;ys1~ and slip In ii dlSI< 
1ormalll)d 1or till IBM PC) 

• [BM PC 1111$ C0111jlilllble • 9~n sto1s 
• 1n1~ llllllS l&-tul mcrnprocessor 
• ()flLonal 11 el l!Oll7 mat/1 coprcxzsso1. 
• 2561< l!ylos on·bailrd mm1ory. 
• Up IO Oflt ~at sys M1 memory 
• Up '° 64K ~ or systl!m RO.\IJEPRO 
• T,;o f!S.?m: serial l!O pons 
• Tlm:e pa~lel 110 pons 
• Disk l;O!liJUlle! tor ~I-I" or 8' drives 
• Sir!- Nil D1 "'<:lored kllllorrupls 
MPX·16 Mtcrucomputtr clrtu[t ba•nl ""'embled 

.. 1;0 RAM, OP.M"46 or MS·DOS ..... $1,895. 
MPlMhullll ewitll 756K RAM . .. .. . . 2,135. 
Ml'X·16 Seml·Klt (wne soldered cin:ull 

11aanl w ll campo~entsl leis I C's: , • , • , . • • 595. 
Comp~1011 one' wl256K ~ .•..••• ... m. 
Ml'X·1ti UnpopUI~~ d lllilrel pc b11anl ....... 300. 
CPll!\-U QperatJn~S'f\1ein ........... .. . . 200. 
MS·D!IS ap~anall! •Y•ll•ble 
MPl·1i Swilc~lllll Povm Supply 1ncludlng 

Ciible ~ii.mW IC! Z di$ drille• • . • . . .... 300, 
MPX·iti Ter:llnlcal Reltrenct Manual • , •••••• 5C. 
Ml'X·16 Metml Ellclllsure wah culllW lor 

two !iW Ml hclgftl drives •.•• ••••••••.• JOO. 
Tandon TM 100·2 dlubte dtnlltydrlve ••.... JOO. 
te l~deo Model 910 Se~at TetmlnJI . • • • . . . . 675. 
IBM PC l(ooilloanl lnl•tlace Ad1pltr ... ••• ••• 100. 
SMbllonniJHI cable ......••••••••••••••• 35. 
~rellel prllllerc;oblt . , ., . , ......•••.....• JS. 

SlrifJP/111} llllll lwvJMQ lldd1:100ill M MPX-16 aide/l, 

Af /l!•llHl:d In CiJNrli'S CifWN Ctllar. 
BrrE rn•ga1/ne , Ju/f & Aupusl llJJ/7. 

• 0$es l11o<J 211671 s·~~te chip m1crocomputet 
• °'1 imlll bfll' 8ASIC <lllerµrela 
• 2 pmlll'I jl0(1.i plllS wnal l!O p1>11 
• JIJS! et1m1ec1 a Clff terminal QI wnl~ CtJntrlil prir 

grams In BASIC 
• 2IC b11es Iii flAN , up lo 4K b)'tl!S or FIOM. 
• Band r.i~ 110·~ BPS. 
• D.111: lltld ;Mld1css buru ble tor 124K llll!mory 
llllllltl~n 

• ConsumesQfllr I 5 mllnl 5. • 12 6 - 12 
o Cltlll Assemll COl lot 1'111011> computtrs 
BCCTI """mbtell & Tl>lled • . ••••••••• S149. 

Hew Lnwl'llce 

l!M PC ~ .! lnwlemilrk {111~;,...,lCI ~~ MilCl>nes Inc 
r.P.Mllli IU t~Ol °'94~1 Fltsr:lrefl Ire 
MS llOS I! I tllllnmarl GI Ml(ll)';j)h t~( 
28 111 •t.OMY'IMM OI Dlog tnc_ 

Clrcla 297 on l11quiry card . 

• USC5 Analog OovJtes 7561 8 i;lll!nnel a bit IC 
• MllS ~control capab;llty t~ Ill! z~ 
• 1000 Oill1lfllU ptr ~ewnd 
8003 ~m led& tetted .. . • . • • . . ••• S140. 

ZS EPROM PROGRAMMER 

• I rans fer BAS~ or Asse!l!Oty lifll)!lage :appt!Cil!JD!I 
lllW111115 ~ram RAM tc <'716 01 7:132 El'fln , 

• Requlris 2ll Eopaoslon Ila.ml ''" "lfC'r.ttlCn 
BCW7 Asttmbled llo T•11ed ..•.....•..•.• $1(5. 

• Adds additiooal RS 232C and oplo-1SOlz!!d 20 mn 
(JltrMl loop 5'!rial p0r1 lo lll!! ZG 

• flllllli •l 75 to 19,200 baud m au prolocols 
BCCliB Assembled & Tosled • • . S16C. 

--

ro : 

, ' 
~ 

. . 

MBDZ.Auem~led & Tmed .••. • ..... .... $69. 

~ 

~ tealumd la Cl~.ICJ.r Cirruit Ce/11r 
BYTE Magazine SepttmbrY, Dctaber19B2. 
M1crovox Is a second oaneratlon proll!SSlonal llOIC.!! 
q~llll' ioxl·to~peed! syni1Jesfll1t tf\al 1$ l!aSlj inlet· 
laoed 10 afll' ~mpu~. mooen. AS·232C Wlill 
or p;i111ne1 tkllpllt dl!\'io!a11d p1cvfdes speech gt 
unbellMbill c!artty 
• Unlimited vocabilllll'\' 
• 64 ~mmalJle ~tetlloll lcve~. 
• GK llll:t· 10-spoec11 iilgonmm 
• Full ASOt \:11aracter set reaiunli10fl ~nd ectio 
• Rstl2C ilflll parallel CU(t)lll , 
• 1000 chalilC!er blJlfer lOOO QllttDfli11 
• 11¥5tlhle bllid r.iles (~96001 
• SODll no outpijt mOde 
• I ooli!Yt music ana sound eNects 
'" an boanl audio amplt11l!l' & OO'lll!t supply 
• X·On'X·Oll tundshillung 
MVll1 Astembl~d 'Witl11K bune1 , ••• , • • • , • R!l!I. 
MVll2 Com~tet~ Kit with lK butter •• •. .. •••• 2l9. 

Acid Sl~ . 00 fur 3K bu"~rGpllon. 

A< fltallJJffd In Ci•rtla~ C/rr.11/I Cellar 
11rn ftlaowna, Septemlmr 19fl 
The Sweet-Talti:er \Qjce Svotllesl?er a bws )IQlJ to aod 
spcecll ol uf111m11lod VOCilKllilry ID rour Allll!e 0 or any 
t;Q1Tipute1 ~ a lliir.illel pnnl<r porl ill ""'l'I ~ cost 
• Ullhzes VDlrax.SC-DIA lilll'ech synli!flizeL 
• Unlim~d vocatiulaiy 
• xHo·S~ech Atgornhn1 on disk lcr AIJj)le II . 
• COllbms &I l)l!Onemts <a:es~ed Ill' r..b<I cede 
• ~001 levels 01 programmable lnfllldion 
• On llOillll ~ illlllli1ier & lr1llUJ1JC Clllllrol. 
Sl1>2 Apple II ptua·ln •. Msambled & felled 

With Tai-to-Speech Al~oillhm 0113.3 dltk • U1. 
HEW L.DW PlllCEJll 
STO'I Parallel Part \lmlon. Assembfed • . • . • . 99, 

ff~lo'll fik:e 

Thf SC-OIA Speedl S)'nlhtr' • .im IS a comp/l)lely sell· 
ront11ne<1 sr;itlil mill tl~lce 11131 phurll'1~ ~~lies­
Ill:• confiouous spetth o4 unllrniled YOCabulill"f Used 
m t.11~ and Sv.t'l!t-lilllrllr 
SCll1A Q11an111y 1-99 • .. . .. ....... . . t44. • 
100 + .......................... J·L-. 
1000 .. .. .. ........ . ............ .. . 1 . . ... 

Af ttalll!Pd /11 C arel~l Cl!Wfl Cell r 
BY1E trt11iline, Arigus11!182 
Add CDlor Olillhics. aro.rt\ii/on & 3·0 eftects [O yow 
S-100, 1RS-80 Model I and 111 & Apple 0 Pl !OW CG$I 
The Supo1 Ed•IOr 5Clll\'fol•e pi!Oilge 11doou a pQ11em 
l!dilo spnle i:d~o~ •!rile "1aw. ind demo :icerrc! all 
1n 8ASIC. Can llll ~With Ollar Monitor or 1V 51!1 
illlll ff 111P11uta1or 
• ResohiMn-256 192 PBels. 
• 16 ttJIOr.; lllCMlillg elildi & TraA>pall!n\ 
• 161< &;l!5 on boMd II() maweG ~ IT!Moty 
• M~UTl TMS9918AClllorVidell PrOi:e-sw 
• 32 SPRITES fattlltales3·0 •~eel . 
• Comf)(OO• \lideo ouljllll 
• rd 6 fi!rrapiJI lmr• LOGO 'Ciiv.21f 113t1QigeS to 

support Ill! E-Z CClo< Board~ 
Apjile II E-Z Color plug·ITI board 

wtth Super Edillll' an l.9 dlsl. 
EW ~emliled &Tested . . , . .... , . , • , • , SI~. 
aoz evmpte1e k11 ..... .... . . .......... . 12s, 
NEWll S-100 E-Z Coior GrapfllCS bo.ird Willi soond 
Qi!j)Cra\a f\1;11 lype loY stldl inletfi!Ol, plus Mllasic 
CPIM !iulllf fdilOl Soltware on 8" diSlt 
EZOV.mmbted & Tei;!ed • , .••••• , , • , , • $269. 
TRS-00 Model I or Model Ill E-Z ~WI Sulfer£c11. 
lor soll'llllre, IWJ!<!lf wjljlly and Olldosure 
Assemhlod &Tested . . , . .. ... . ........ . ~•9. 

Comp ta If Klt .......... , .... ... ........ l19 . 

AJ "'"'"'~In Ciiitt.la :s Clmlil Ct/lilt 
sm Magnh!e. Ma rm 1983 
Ille ,_ •!ml 10 Mlcronl!At l orowi119 I al 
produi;U-11 this JOO Biud Modem H i~ trySUI 
contmhll'(I. •slls Llio Tt TMS 99532 IC, cooli11115 IUSI 
25 part! illl<I can be ~ with au at:IM.51~ coociler or 
In ' d11KI connttci mode 
MDOHomplett Kit • • • . • • • . • • • • • • • • • .. • Slill , 
MD05 Tm1slonner !lit Dlmt Ci!M«t MOiia •... Y. 
M:at Aalu!IJc ~erllll , • . • .. .. • . • .. •• 10, 

TRIPLE VOLTAGE 
POWER SUPPLIES 
+5VCo J(JUma. + 1- 1Zv ~· 25ma. 
llPS01 Auem~ ed& Tested ............... $J5 . 
UPSOZ CGmplele Kll , • • • • . • . . .. . . • • • .. • 27. 
+ 5• ~' Ump. + 1lv (!< .S A111p. - 1ZV (p 50 11r1. 
UPSD3 ~m111bled 6 ltlltd ••••.•..•. ' ... . 60. 
UPS04 Com~l ele Kil • , ................•.. 60 

MICROMINT INC. 561 Wi/JoWAven/Je, 
Cedart1ursr. NY 11516 
To Order: Call Toll Free 1"'800·645-3479 
Far Information Call: 1-516-374-6793 
Call: Monday-Friday, g.s PM 
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OciCJbl!T 
Courses ii\ Continuing Engi­
neering Education, Orlando, 
FL, San Diego, CA, and 
Washington, DC. Two of the 
available courses are "PY.. Ap­
plications-oriented Approach 
to Artificial Intelligence'' and 
"Computer Graphics Sys­
tems: Hardware, Software, 
and Applications." For infor­
mation on dates, locations, 
and fees, contact Doug1as 
Green, George Washington 
University, Continuing Engi­
neering Education, Washing­
ton, DC 20052, (800) 424-
9773; in the Di,strict of Co-
1 umbia, (202) 676-8512. 

Odobar-Nouer11b11r 
Computer Showca5e Expos, 
various sites throughout the 
U.S. This popular show will 
bring together hardw<ire and 
software manufacturers , 
dealers, and consumers of 
small computer systems. For 
further details, contact the In­
terface Group, 160 Speen St., 
POB 92?, Framingham, MA 
01701 , (800) 225-4620~ tn Mas­
sachusetts, (617) 879-4502. 

Ckt o b~r-Nouemb,,,-

Courses from the Continuing 
Education Institute, various 
sites througho1,1t the U.S. 
Among the courses offered 
are "Database Machines/' 
"Local Networks Technology 
and Applications," and ''Man­
Machine lnlerface." For more 
information , coritact the 
Continuing Education lnsti­
t u te , Oliver's Carriage 
House, 5410 Leaf Treader 
Way, Columbia, MD 21044, 
(301) 596-0111; in California. 
(213) 824-9545. 

Cktobe,,..Noim b~r 
Courses from Integrated 
Computer Systtm111, various 
si tes throughout the U.S. 
Course titles include "Digita,l 
Image Processing, " "De-
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signing Real-Time Hardware 
for Digital Signal Processing,'' 
"Designing Dfgital Control 
Systems," and "DigitaJ SignaJ 
Processing ." The fee for these 
courses is $895, For informa­
tion, contact Ruth Dordick, 
Integrated Computer Sys­
tems1 3304 Pico Blvd., POB 
5339, Santa Monka, CA 
90405, (213) 450-2060, 

Octo ber-Decernbt'r 
Intensive Seminars for Pro­
fessionals , var:iou.s s ites 
throughout the U.S . Elec­
tronics magazine , a McGraw­
HHI publica.tion , offers semi­
nars in management and such 
technical areas as speech rec­
ogriition and synthesis, con· 
trolling electromagnetic inter­
ference, fundamentals. of 
computer graphics, and mi­
croprocessor interfacing. In­
house presentations can be 
arranged . For a catalog out­
lining seminars, locations, 
and fees , co ntact Irene 
Parker, McGraw-Hill Semi· 
nar Center, Suite 603, 331 
Madison Ave. , New York. 
NY 10017, (212) 687-0243, 

Oclob.,r-DffGen1 bcr 

James Martin Seminars and 
Seminars of E cellence, 
various sites throughout the 
U.S. and Canada. For a 
brochure describing these 
data-processing and com­
puter-related seminars, con­
tact Technology Transfer In­
stitute, 741 JOth St., Santa 
Monica, CA 904021 (213) 
394-8305. 

Ocrolmr·Decc<mber 
Seminars for Profossional De­
velopment, various sites 
throughout the U.S. Datapro 
Research Corporntion offers 
more than 35 professional de­
velopment seminars in such 
areas as personal computers, 
data communications, sys­
tem~ and software, and o£Fice 
<iutomation, Complete out­
lines and schedules are avail­
able from Datapro Research 

Corp ., 1805 Underwood 
Blvd ., Delran, NJ 08075, 
(800) 257-9406; in New 
Jersey, (609 ) 764-0100. 

October-D~cembtr 

Software Workshops in 
MMSFORTH, Boston metro­
polJ tan area . These work­
shops are public versions of 
the professional training 
Mille:r Microcomputer Ser­
vices (MMS) offers to client 
companies in suppmt of the 
MMSFORTH product line. A 
variety of topics and skill 
levels are covered. Full details 
are available from Miller 
Microcomputer Services, 61 
Lake Shore Rd., Natick, MA 
01760, (617) 653-6136. 

Oc:lober-}lmumy 1984 

Courses from Q. E. 0 . Infor­
mation Sciences, various sites 
throughout the U.S. Sched­
uled courses iriclude "Systems 
Analysis Workshop, " "Data­
base Design,·· and "Project 

Managemenl and Control." 
Address inquiries to Q. E. D. 
Information Sciences Inc ., 
Q. E. D. Plaza, POB 181, 
Wellesley, MA 02181, (800) 
343-4848; fn Massachusetts, 
(617.) 237-5656. 

Oct,,br,../mwn,y 1984 

Technology Opportunity 
Conference, various sites 
throughout the U.S . This 
conference series: focuses on 
the convergence of opticaJ­
storage, videodisc, and com­
puter technologies, For Full 
details, contact Technology 
Opportunity Conference, 
POB 14817, San Francisco, 
CA 94114, (415) 626-1133 . 

Octob,,,...A11gmr 1984 

Conferences and Q:posltions 
from the Society of Manufac­
turing Engineers, various 
sites t.hroughou~ the U.S. and 
around the world . More than 
25 conferences and exposi­
tions are scheduled. For a 
calendar, contact the Public 
Relations Department, Soci-

ety of Manufacturing En­
ginee·rs, One SME Dr. , POB 
930, Dearborn, Ml 48121. 
(313) 271-0777. 

October 10-12 

CEPA 19S3 FaU Conference, 
the Saint Paul, St .Paul, MN . 
Topics to be addressed at this 
conference sponsored by the 
Society for Compu~er Appli­
cations in Engineering, Plan­
ning, and Architecture (CEP A) 
include selection of software 
and hardw<ire, experiences 
with applications, and net­
working of systems. An ex­
hibit area will show various 
hardware and software prod­
ucts beirig used by design pro­
fessionals. Contact Patricia 
Johnson, CEP A Inc., 358 
Hungerford Dr. , Rockville, 
MD 20850, (301) 762--6070. 

October 10-12 

Online 183, Palmer House, 
Chicago, CL. The fifth annuaJ 
Online conference and expo­
sition fea tures introductory 
and advanced technical ses­
sions, panel discussions, work­
shops, seminars, and ad­
dresses. The role of micro­
computers and software for 
datab<ise searching , storage, 
creation, and communica­
tions wUI be emphasi.zed . 
Registration information is 
available from Online Inc., 
11 Tannery lane, Weston, 
CT 06883, (203 227~8466. 

Oct~ b~r I 0-13 
Information Management 
Exposition an-d Conference; 
Info S3, New York City Coli­
seum . Hardware and soft­
ware exhibits and conference 
sessions will revolve around 
the theme Tying the lnfor­
mabon System to the Busi­
ness Plan ." A number of the 
conference sessions will deaJ 
wHh decision support sys­
tems. For details, contact ~he 
Marketing Manager, Info 83, 
708 Third Ave. , New York, 
NY 10017, (212) 661-8410. 
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October 10-14 

Defense Compete.ts-Graph· 
ics-DCG '83, Convention 
Center, Washington, DC. 
Sessions and tutorials will 
complement this conference 
and exhibition about com­
puters and graphics for the 
defense community. For more 
information, contact DCG 
'83, Suite 333, 2033 M St. 
NW, Washington, DC 20036, 
(202) 775-9556. 

October 11 

Compute.[-assisted Manual 
Writing, Seattle, WA. This 
one~day seminar is designed 
to teach att.endees how to 
produce good software man­
uals . The sponsor wi!J dem­
onstrate a software package 
for automated documenta­
tion development called 
Manual Maker. The fee is 
$195. For further informa­
tion, contact Promptdoc, 833 
West Colorado Ave., Colo­
rado Springs, CO 80905, 
(303) 471-9875. 

Ortober 11-12 

Computer-aided Design Con­
furence - CADCON East '83, 
Boston, MA. This conference 
consists of technical pro­
grams and exhibitions or­
ganized exclusively for com­
puter-aided-design engineer­
ing. Details are available 
from Morgan-Grampian Ex­
positions Group, 2 Park 
Ave., New York, NY 10016, 
(2U) 340-9780. 

October 1.1·1.3 

Southwest Semiconductor & 
Electronics Exposition ­
SSE '831 Ovic Plaza Conven­
tion Center, Phoenix, AZ. 
Approximately 200 suppliers 
of equipment, materials, and 
services used in the elec­
tronics industry wilJ attend 
this show. A technical con­
ference wiJJ be held. Contact 
Leigh Crystall , Cartlidge & As­
sociates Inc. , Suite 205, 4030 
Moorpark Ave .. San Jose, CA 
95117, (408) 554-6644. 

O•tober 11-14 

Understanding Microproces­
sor-based Equipment and 
Troubleshooting, Rodeway 
lnn a t Disneyland, Orange, 
CA. This course is designed 
to provide technicians and 
engineers with a background 
in microprocessor fundamen­
tals and troubleshooting tech­
niques. Equipment Familiar­
ization and hands-on experi­
mentation are emphasized. 
The registration fee is $595; 
multiple discounts are of­
fered. Contact Micro Systems 
Institute, Garnett, KS 66032, 
(913) 898-6152. 

Ortober 12-21 

The Sixth lnternatlonal Trade 
Exhibition on Office Organi­
zaiional Systems, Office Fur­
nitur~, and Office Aids - Sys­
temotechnika 183, Vassiliev­
sky Ostrov Exhibition Cen­
tre, Leningrad, Union of the 
Soviet Socialist Republics. 
On display will be communi­
cations systems, microfilming 

equipment and systems, data­
processing equipment, and 
computers. For details, con­
tact Dusseldorfer Messe­
gesellschaft mbH-NOWEA­
Cen tral Division - Foreign 
Pairs, Diisseldorf Exhibition 
Centre, 4000 DusseJdorf 30, 
Federal Republic of Ger­
many; tel : (02 11) 45 60-1. 

Ortr:ib"r 13 

Computer-assisted Manual 
Wri ting, Los Angeles, CA 
For details, see October 11 . 

October 13-14 

Computers in Construction, 
Chicago, IL. This seminar is 
designed to assist construc­
tion management firms and 
contractors in acquiring com­
puter systems, The fee is 
$425, Contact CIP Worma­
tion Services lnc. , 1105-F 
Spring St., Silver Spring, MD 
20910, (301) 589-7933. 

October lJ-1.5 

Edutech/ East 183, Civic Cen-

8 andlor 16 Bits. 
At CompuPro, we know it isn't enough to make the best computer system around - expert planning. custom 

conngu~aUon, tailored sottware and swift service are just as vita l to our customers. That's why we carefully 
select.and train each otour Full Service CompuPro System Centers to provide a oomp1ete solutions package for 
your high-performance comf!)Uting needs. So for your business, screntlffc and industrial applications, turn to 
the protesslonals listed below. Think of them as your computer consu ltants - not Just retailers. 

ARIZONA 
Scott• d • J• 
S.100 
(800) 520·3138 

CALIFORNIA 
B111k•r•fl•ld 
Creative Computing Services 
(805) 32'5·9877 

Berk• l•ir 
Amerle11n Computers & Engineers 
(415) 849·0171 

Track computer Center 
(415) 845-6366 

Burllnga ma 
Mentzer Computer svstems 
(.415) 340,9363 
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Canyon Country 
Creative Computing Senilces 
(805) 251-9877 

Ca rmlc ltael 
Logic Systems 
(9161971-3133 

Ch•hworth 
Priority One Electronlcs 
(213) 709-5;164 

Hayw ard 
Byte Shop ol Hayward 
(415) 886·~73.2 

lrvlne 
Priority One Electronics 
(714) 660·1'111 

Lo• Angele• 
American Computers & Engineers 
(213) 477~6751 

Gillford Computer Systems 
(213) <177-3921 

Mountain View 
ACC 
(415) 969·4969 

Oakla.nd 
Traci\ Computer Center 
(4 15) 444·8725 

Pacific Pallaadet1 
S~stem Interlace Consultants 
(213) 454-2100 

Pa.,.den• 
Omni UnHmited 
(213) 795-6664 

Petaluma 
Advanced lnformot(on Mgmt. 
(707) 763-7283 



ter, Philadelphia, PA. This 
conference and exposition is 
designed for educators at all 
levels. Presentations will ad­
dress such topics as com­
puter-ajded instruction, ad­
ministrative uses of com­
puters, classroom manage­
ment, programming, research 
applications. a uthoring lan­
guages, and literacy . The for­
mat includes workshops. 
seminars, demonstrations, 
hands-on sessions, discus­
sions, and micro courses. 
Hardware, software, and 
publ ishing companies will ex­
hibit their wares . Contact 
Carol Houts, Judco Com­
puter Expos lnc., Suite 201, 
2629 North Scowdale Rd. , 
Scottsdale, AZ 85257, (800) 
528-2355: in Arizona, (602) 
990-1715. 

October 14·15 

Computers and Reading / 
Leaming Difficulties, Dallas, 
TX. Workshops, hands-on 
exhibits , and speakers will ex-

plore such topics as using 
computers in learning disabil­
ity dassrooms and evaluating 
software. This program is de­
signed for a ll educat ion 
levels . For information, con­
tact Frost Conference Man­
;igement, Department I, 1070 
Crows Nest Way, Richmond , 
CA 94803, (415) 2.ZZ-1249. 

Oi:tob"r 14·15 

The Fifth Annual FORTH 
Convention, Hyatt Hotel , 
Palo Alto, CA. Hands-on tu­
torials, exhibits , lectures. and 
discussions highlight this 
event. The theme is "FORTH­
based Systems - A Look Into 
the Future." Registration is 
$5. Full details are available 
from the FORTH lnterest 
Group (FlG). POB 1105, San 
Carlos, CA 94.070, (415) 
962-8653 (FLG hot line), 

October 14-16 

Futureteach Co nfe rence , 
Cathedral Hill Hotel, San 
Francisco, CA. General ses-

s ions, hands-on exhibits, and 
specialized workshops will 
seek to impart an understand­
ing of how technology has 
and will con tinue to alter the 
way i.n which classroom in­
structors teach. For informa­
tion, contact. Westly Enter­
prises. 3697 South Court, 
Palo Alto, CA 94306, (415) 
494-7115. 

October 14-16 

The UCSD Pascal System 
U!iers Society (USUS) Fall 
Meeting, Crystal City Hyatt 
Hotel, Arlington, VA. This 
meeting will fea ture presenta­
tions, hardware and software 
demonstrations, language tu­
torials, and special-interest 
group meetings. Contact 
Thomas Wo teki, Information 
Systems Inc., Suite 202 . 3865 
Wilson Blvd., Arlington, VA 
22203, (703) 522-8898. 

Oaobcr 15-16 

Amacom, City Park campus, 
Delgado Community College, 

New Orleans, LA. This ham­
fest/ computerfest offers dem­
onstrations, sessions, com­
mercial exhibits, and a £lea 
market . Contact Amacom '83, 
POB 73665, Met.airie, LA 
70033, or caJJ Bill Bushnell , 
WASMJM, at (504) 887-5022. 

October J 5-16 

The Seventh New Jersey 
Mkrocomputer Show and 
Flea Market, Meadowlands 
Hilton Hotel. Secaucus, NJ . 
Featured will be home, hob­
by and small business com­
puters, software, supplies, 
books, and accessories. Ad­
mission is $5 for adultsi $2 
for chfldren . Contact Ken­
gore Corp., POB 13, Franklin 
Park, NJ 08823, (201) 297-
2526. 

October 16- 18 

The Fifth Annual Hong Kong 
Consumer Electronics Show, 
New World Hotel and Regent 
Hotel, Hong Kong . For de­
tajJs, contact IBS Trade Fair 

Spoken Here ... 
Pleasanton 
Besl Computer Stores 
(415) 463·2233 

San Franelsoo 
Gilford Computer Systems 
(d 15) 391-4570 

San Leandro 
Glllord Compular Systems 
{415) 805·0798 

San Rafael 
Computer House 
(415) 453-0865 

Santa Barbara 
Oata Bank 
(8051962-8489 

Santa Marla 
Data Bank 
(805) 922·1l33 

Sant11 Rosa 
Malri x Computers 
(707) 542-057 

Sunnyvale 
Pra.gmallc Designs, Inc. 
(408) 736-8670 

FLORIDA 
Brandon 
Micro Computer Technology 
(81 3) 685-7659 

Satelllle .Beach 
Binary Magic, lnc. 
(305) 777-7080 

HAWAII 
t(ahului Maul 
Capacity Plus Computers 
(808) 877-3496 

ILLINOIS 
A1hens 
Computers Plus 
(217) 636-8491 

La Orani;ie Park 
Small Business Systems, Inc. 
(312 579·33 11 

Skokie 
Llllipute Compule.r Mart, Inc. 
(312) 674-1383 

INDIANA 
Terre Haute 
General Sollware, Inc, 
(812) 234·9421 

MARYLAND 
Bethesda 
JR Systems 
(301) 657·3598 

MASSACHUSETTS 
Boston 
New England Eiectrnnlc Exch. 
(617) 491-3000 
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Ltd. , 17th Floor, Tung Sun 
Commercial Centre, 200 
Lockhart Rd., Hong Kong; 
tel: 5-732388-9; Tele/'< : 63037 
HKIBS HX. 

Octabar 10.18 

Texas Association for Educa­
tional Data Systems 1983 
Convention, Austin Hilton 
Hotel , Austin, TX . The 
theme for this year's conven­
t ion is "Computer Literacy. " 
The keynote speaker will be 
~aptain Grace Hopper of the 
U.S. Navy . tnformation may 
be obtained from Tom Hop· 
per, orthside !SD, 5900 
Evers Rd. , San Antonio, TX 
78238, (512) 618-83301 ext. 
212. 

October 17-19 

The Eighth Conference on 
local Computer Networks, 
Minneapolis, MN. The theme 
for this conference is "Prac­
tical Applications and Issues 
in Local Computer Net· 
works ." Papers and tutorials 

will address such issues as 
users' versus manufacturers' 
needs, public versus private 
networks, software, and 
VlSl (very-large-scale inte­
gration). Contact the IEEE 
Computer Society, POB 639, 
Silver Spring, MD 20901 . 

Octobf!r 1i-2J 

Systems 83, Munich , West 
Germany. Computers, pe­
ripherals, and software will 
be displayed by more than 
600 firms from 35 nations. 
For additional information. 
contact Kallman Associates, 
S Maple Court, Ridgewood, 
NJ 07450, (201 ) 652-7070. 

Odober 1S.20 

The Fourteenth Annual Inter­
national Test Conference , 
Franklin Plaza Hotel. Phila­
delphia, PA. For informa­
tion, contact the Conference 
Registrar, POB 371, Cedar 
Knolls, NJ 07927, (201) 267-
7120. 

Octob~r 18·21 

HP 1000 JUG 1983 Interna­
tional Conference, Hyatt Re­
gency Hotel. Fort Worth, 
TX. This conference features 
technical sessions and tutori­
als or users oE the Hewlett­
Packard 1000 family of real­
time enginel'ring and scien­
tific computers . Contact the 
Conference Manage.r, HP 
1000 IUG, 289 Sou'th San An­
tonio Rd ., Los Alto , CA 
94022, (415) 941-1943. 

October 18-21 

The Third Symposium on 
Microcomputer and Micro­
proce sot Applications·µ.P 
183, H tel Duna lnterconti· 
nental and the Hungarian 
Academy of Sciences, Buda­
pest, Hungary . The confer­
ence language will be English . 
FuJJ details are available from 
Mrs. !. Baba, Scientific Soci­
ety for Telecommunication, 
POB 451, H-1372 Budapest, 
Hungary; teL (36) 1 113--027; 
Telex: MTESZ .22~5792. 

October 18-21 

Understanding Microproces­
sor-ba.sed Equipment and 
Troubleshooting, Belmont­
Marine World Holiday Inn, 
Belmont, CA. For details, see 
October 11-14. 

October 19-20 

Calgary Computer & Office 
Automation Show a.nd Con­
ference , Roundup Centre, 
Calgary, Alberta , Canada. 
For details, contact Industrial 
Trade Shows. of Canada, 20 
Bu!terick Rd .• Toronto, On­
tario M8W 3Z8, Canada, 
(416) 252-7791. 

Octob11r 19-21 

T he Fourth Canadian Sym­
posium on Instructional 
Technology, Westin Hotel, 
Winnipeg, Manitoba , Can­
ada . This symposium. de­
signed for professionals in ed­
ucation and training and 
those interested in computer­
aided learning, will explore 
the theme "Computer Tech-

-

••• And Here. 
Chestnut Hiii 
Key Micro Syslems 
(617) 738-7306 

NEW YORK 
Amherst 
Gillotd Computer Syslems 
(716) 833-4758 

Deer Park 
Dalapro Systems. !nit. 
(516) 595-1 311 

Stat.on Island 
John D. Owens Associales, Inc. 
(212) 4 4 6·6283 

NORTH CAROLINA 
Oreen•boro 
General Semantics, Inc. 
(919) 288·1117 

OREGON 
Portl11nd 
Microwest Computer Product$ 
(503) 238-6274 

RHODE ISLAND 
Co11antry 
Key Micro Systems 
(401 ) 828.7270 
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TEXAS 
Austin 
CPA Sys1Bmll Inc . 
(512) 458·9281 

Dalll•s 
Oator Systems 
(214) 521·0915 

Houston 
Gilford Computer Systems 
(713)871-1212 

Seguin 
CPA Systems Inc. 
(512) 379-0660 

WISCONSIN 
Greenfield 
Byle Shop ol Miiwaukee 
(414) 281-7004 

Madison 
Beam lntemaUonal 
\608) 255·2325 

CANADA 
Burnaby, 8.C. 
Oynacomp Bus1ne$~ Computers Ltd. 
(604) ,299·3747 

Coqultlam, B.C. 
CSC Sy5lem Center Ltd. 
{604) 941"0622 

THE PHILIPPINES 
Ouez.on City 
Corona International lnc. 
76·34-71 

UNITED KINGDOM 
Swansea 
Comcen Technolo,gy Ltd. 
(0792) 796000 

C';mpuPro 
CompuPro, a GODBOUT Company 
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3506 Breakwater Court. Hayward. CA 94545 



nologies for Produc t ive 
Learning.• Topics on th 
agenda include computer 
awareness and literacy in 
schools and society, systems 
technology, nd computer­
aided training and retraining 
for busine s. industry , and 
government. A products ex­
hibition wi ll be held . Contact 
Ken Charbonneau, Confer­
ence Services Office, Na~ion­
al Research Council of 
Canada, Ottawa, Ontario 
KlA OR6, Canada, (613) 
993-9009; Tele : 053-3145 . 

October 19-lt 

IOA TE-The Fifth lntema­
tional Confe.rence, Mont­
peUier, France. The theme for 
this conference, sponsored by 
the International Telecom­
munica ion Union, is ''Pkture 
Networks.'' Topics of interest 
include network fu nctioning 
and areas of applications, 
economics and law relat1ng to 
the visual media , network 
languages. and languages on 
the nt-twork . The tconference 
language is French. For fur­
ther detai ls, contact Francois 
Rabate, Responsable Scien­
t ifiq ue, Journ~e Int rna­
t io na les 1983 , lDATE­
Bureaux du Polygone, 34000 
Montpell ier , France ; tel ; 
(33-67) 65 48 48; Telex : 
f()A TE 490 290. 

Odoltar N 3f 

The National Software 
Show, Trade Show Center, 
San Francisco, CA. fu ll de­
tails are available from Rag­
ing Bear Productions Inc., 
Suite 175, 21 TamaJ Vista 
Or. , C rte Madera , CA 
94925, (800) 732-2300; in 
California, (4.15) 924-1194 . 

October 1'>1·21 

SIBEC-lnfo Expo , Palais des 
Congres, Montreal, Qi1l!bec, 

Canada. Exhibits rela.ted to 
the computer and office auto­
m bon industries will be 
held. Ari international lineup 
of speakers has been invited . 
Contact Informatique Que­
bec (l nfo Expo) Ltee,. 1057 
Avenue Lauder Oue t , Outre-

mont , Quebec H2V 2L2, 
Canada, (514) 270-5481 ; in 
the Toronto area, call (416) 
281-3459. 

October 19-22 

Management Executives Con­
ference, The Breakers, Palm 
Beach, FL The "Third Jndus­
trlal Revolution" is the theme 
for this conforence sponsored 
by the American Society of 
Mechanical Engineers 
(ASME). Management ex­
perts will speak on such 
topics as executive effective­
ness and managemen t for 
international competition . 
Complete conference details 
are available from Wendy 
Morris, ASME, 345 East 47th 
St. , New York, NY 10017, 
(212) '705-7788. 

October 19-22 

Percompasia 83-The Second 
S-0uth East Asian Personal 
Computer Hardware & Soft­
ware Show & Conference, 
World Trade Centre, Singa­
pore, Rep11blic of Singapore. 
This show is devoted to all 
aspects o.f p!U'sonal com­
puting. Further details are 
available from Overseas Ex­
hibition Services Ltd ., 11 
Manchester Square, London 
WlM 5AB, England; tel : 01 
486 1951; Telex: 24591. 

Octob •r 23-26 

T he S1!Vlmth Annual Sym­
posium on Computer Appli­
cations in Medic;il Care 
(SCAMC), Baltimore Con­
vention Center, Baltimore. 
MD. Some of the topics lo be 
covered include medical ap­
plications and solutions to 
problem o computers and 
lechnology in hea1th care , For 
details, contact SCAMC, 
George Washington Unfver­
si ty Medical Center, Office of 
Continuing Medical Educa­
tion, 2300 K St. NW, Wash­
ington , DC 20037, (202) 
676-8928 . 

O ctober 2IJ·l5 

The Second Annual Pacific 
Northwest Computer Graph­
ics Conference. Eugene Con-

BEST IN 
PRICE & QUALITY 

Call Now TOLL FREE 
800-368-3404 
(In VA, Call Collect 703-237-8695) 
AMPEX•INTERTEC•TEXAS INSTRUMENTS •GENERAL DATA 
COMM.•ANDERSONJACOBSON • C. ITOH • OUME • BEEHIVE• 
DATASOUTH•DIABLO • CENTRONICS •NEC •PRENTICE 
i.*.1(3;(.fj CIT 414 (Graphics 
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52249 
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64K so· (9GTP.I) .. : . : 52689 745 Sid. (~econdil ioned) . Call 
"(lnciu~es M'Sol• BA.SIC) 765 Bbl M 111y Call 
DVNABYTE 8116 BIT . Call 7651767 . ' Call 
CALLAN 161S2BlT . ·- . Call B10Bas1c ·- .. '.. . $1249 

l:J ;!j:ii 4;l•11 
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771 0Ser .. 
n is .. 
7730 Par., 
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7725 ..... 
Std. Traclo( 771.x 
3510 .• 
3515 
3530 . 
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OATASOUTH DSIBO 
OATASOUTH 08220 
DIAB LO 

. $1899 

. $1949 

.$1699 
$2449 

. $2496 
. $ 199 
$1.364 

. $1 394 
$1390 

,$1709 
. Call 

Call 

620-SPI , S 889 
630-R-1021147 $1949 
630ECS :S2389 
630-RISS. , . . $1709 
"(fo IBM PC. Applen . TAS·aO) 
630Kl 04 (KSR) . S2265 
OUME 
Sprlnl 11140·PLUS 
lnlerlace . 
Sprrnl 11 155 
Sprlnl 9145 FP . 
Spnnl 9 155 FP 
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351 . 
Ba1Code • . 
uq;1w:rw11 
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. $1355 
$ 76 
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. Call 
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Prentice 2419600 bd. 
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Call 
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WordStar 
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SpellStar 
Plao 80 
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CalcStar 
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s 'ZJ'!J 
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. $ 119 

. s 144 
SuperCalc -. 
tnloS1ar . 
lnloSlar (8 ") 
CISCobol 
Forms II ... 
MACROSO . 

$ 1'14 
. . $ 279 
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s 689 
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s 239 "C" Compiler . . 

WordStar Professional 
(WS, SS, MM. S ) 

AeportStar . 
S1arlnde 
Pta.nStar 
SlarBursl . . . _. 
lntoStar Plu~ . 

$ 399 
$ 199 
$ 129 

Call 
. Call 
. Call 

256K RAM Bd . . S 256 
256K RAM Bd Ful l Parity S 305 
BabyBlue . . . S 600 
BabyTex . . , . S 600 
BabyTalk 3270 BISYNC S 895 
8" Disk Controller . • . S 395 

W• also m<>~lt E1A RS 232 or ll;S 449 c:nbles lo your order, can s~pply you .,,ith 
rlbboni;., prlnlar .slands, prl ril Wheels, thl !1'lbles lor a.II ~>ririlers !Isled. PliJ.­
m•ny, many mote Ile ms. Mosl ltet11s In ot01)k . CALL NOW, 

AU llems shipped trrught col~Dcl aJU1er mclor lrolgh• or UPS unleo:s olherl'l~se specl­
l•ed. All p"tes alread l llCl u~e 3,;,cash olscollnl. PurC11ase Wl1h CTe<ld earl! dol'S no1 
10cru~I! di$count, l/irglnlll 1osldoflll!. odd 4'lo S las Ta• . For lastes1 tl"ll•e•Y 1l~nU 
ce1Wlud Cl>~ck , money ~ ;dm or bank-wlre 1ransle1. Sorry, no C.O.D. orders All 
equlpl1'Wln1 •~ ~n lac101 y em1ons .., H~ monulac111rer• Ii 
wartanly (honored 31 our d11pot). Prlt:1>• sUIJtocl to -='9 
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TERflllnRLS 1illBl·F~l1€ 
Termina ls Terrific , Inc., P.O. Box 21 6. Merrifield, VA 22116 

Phone. 800-368-3404 (In VA . Ca ll Collecl 703-237-8695) 
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Huntington's 
Disease ... 

The Genetic 
Time Bomb! 

NATIONAL 

II HUNTINGTON'S DISEASE ASSOCIATION 
S<Jiteso1. 144\ Sroadway. NewYork, NY 10010 
212-965-4320 

19·11 

·nus SAACE CONil'l lEIUTEO 6 V1HE PU6LISHE4'1 

Computer 
Protection 

KLEEN 
LINE® 

hr11 ljuid 

CONDITIONER 
Prevents: • Li hming Spike Damag 
• Complller Damage • Di~mptivc Line N • 
• Brownout lnU!rroplioru • Program Errors 

Regulator •Filter• Suppressor 
KLR-250 250 Walt Load 
KLR~2SOA·lSO 250 Wen .Load; Pair.nted 

Filter l&Olaled UCQU! 
KLR-SOOA 500WauLoud 
KLR-500 ·lSO 500 Watt Load; Palenled 

Filw Isolated Sockets 
Sltipping: $12.75Land; 145.50 Air 

Ask Your Local Dealer 

1291. 5 

$346.95 
$390.95 

$445.95 

~ Electronic Specialists, Inc. 
171 South Maln Street, 901< 389, Natlo~ . Massactiuselt6017fl0 

TOM Free O'der Desk 1 ·000·225-4875 

MesterCard, VISA. Nne•loat1Express 
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Event Queue-----------
ference Center, Eu.gene, OR. 
The theme for this multidis­
ciplinary conference is "Ap­
plica tions on the Leading 
Edge." The goa l is to present 
state-o f-the-art computer 
graphics applications in ar­
chitecture , medicine. land­
scaping, fine arts and graphic 
design, film and video, the 
sciences, and engineering. Ex­
hibits of n ncommercial 
graphics works and commer­
cial product displays will 
complement the conference 
se sions. In formation is avail­
able from the Second Annual 
Pacific Northwest Computer 
Graphics Conference, 111 
Susan Campbell Hall , Uni­
versity of Oregon, Eugene, 
OR 97403, (503) 686-5555. 

Odobar 24 ·26 

The Annual Conference of 
lh Association for Com­
puting Machinery- ACM '83, 
Sheraton Centre Hotel , New 
York, NY. Exhibi ts of com­
puter hardware and software 
and paper sessions will focus 
on the conference theme, 
"Extending the Human Re-
source .'' The emphasis will be 
on theory and practices of 
person I computing. High­
lighting the conference will be 
the Fourth International 
Computer Chess Champion· 
ships. For details, contact 
Th mas A . D' Auria, Assis­
tant Commissioner, City of 

1 
New York . Computer Service 
Center, 11th Floor, 111 8th 
Ave .• New York , NY 1001 1, 
(212) 620--5055 . 

OrtoL•~r 2.S-27 
Andean Informatics '83. 
Bogota, Colombia, South 
America. This is the irst ma­
jor international exhibition 
and conference to be held in 
the Andean region . For d~ 
tails, cont<lct Informatics '83, 
Suite 219, 3421 M S t. NW, 
Washington , DC 20007, (703) 
920-9595. 

Oc1obor~8 

Working Conference on Pro­
totyping, Brussels, Belgium. 
This conference wilJ focus on 

the user-oriented develop· 
ment of informalion systems 
supported by prototyping. 
Research and technical 
l'apers will be presented . The 
sponsor is the Commission of 
the European Communities. 
For information , contact 
Reinhard Budde o r Heinz 
Zuellighoven, GMD-lST Post· 
fach 124.0, Schloss Eir\ing· 
hoven, D-5205, St. Augustin 1, 
West Germany; tel: 02241/14-
2440; Telex: 8 89 469 gmd d. 

Octob~r 26-28 
Developin.g Long-Range Sys­
tems Strategies, Sheraton 
Hotel. Washington, DC. This 
is part of the George Wash­
ington University Executive 
Systems Forum series. Con­
tact the Conference Manager, 
U. S. Professional Develop­
ment institute, 1805 Powder 
Mill Dr., Silver Spring, MD 
20903, (301 ) 445-4400. 

Ortob~r .7.7·18 

Computers in Construction, 
Washington, DC. For detai ls, 
see October 13-14. 

Oi:Jober 211-30 

Applefo.st , Moscone Center. 
San Francisco, CA. More 
than 300 displays and booths 
of Apple computer equip­
ment and accessories will be 
featured . Seminars, panel dis· 
cusslons, conferences, and 
workshops will be held . 
Details are available from 
Northeast Expositions Inc., 
822 Boylston St., Chestnut 
Hill, MA 02167, (800) 343· 
2222; in Massachusetts, (6J 7) 
739-2000. 

Octobe JO-Ncw~mber l 
DPMA Baltimore '83, Con· 
vention Center a.nd Hyatt Re­
gency Hotel, Baltimore, MD. 
The theme for this confer­
ence. sponsored by the Data 
Processing Management As· 
sociation (DPMA). is "infor­
mation on the Firing Llne. • 
Semina rs, worksh ps, gener­
al sessions, and product dis­
plays wil l be eatured. For de­
tails, contact Hm Osowski, 
DPMA international Head-



quarters, SOS Busse Highway, 
Park Ridge, Il 60068, (312) 
825-8124. 

Ocrobt'r JO-November 4 
Engineering Foundation Con­
ference, Niagara-on-the-Lake, 
Ontario , Canada. The theme 
of this conference is "Emerg­
ing Computer Techn iques in 
Stonnwater a nd Flood Man­
agement. " Topics to be 
covered include hardware 
and software applications in 
hydrometeorological data ac­
quisition and data storage, 
ret rieval and presentation. 
For details, contact Dr_ Wil­
liam James, Civil Engineering 
Department, McMaster Uni­
versity, Hamilton, Onrado 
LSS 4L7, Canada (416) 
52?-6944 . 

Octob~r J l-No11embar 2 
The Ninth international Con­
ference on Very Large Data­
bases, Palazzo dei Congressi, 
Florence, Italy_ This confer­
ence seeks to identify and en­
courage the research, de­
velopment, and applications 
of database technology. Sub­
jects of interest include data­
base control , modeling and 
managing unformatted data, 
and novel environments and 
applications of database tech­
nology . In the U.S ., contact 
Mario Schkolnick, KSS- 281, 
IBM Research Labs, 5600 
Cottle Rd. , San Jose, CA 
95193, (408) 256-1648- Ln Ita­
ly, contact Renzo Pinzani, 
lstituto di Matematica U. 
Dini, Viale Morgagni, 67/ A, 
50134 Florence, Italy . 

Ocrobvr 31-Novuwb"r J 

International Conference on 
Computer Design- VLSI in 
Computers, Rye Town Hil­
ton , Port Chester, NY, This 
conference will cover the 
VLSL (very-large-scale inte­
gration) aspects of the inter­
action betwel!f1 fabricators 
and systems designers in 
hardware, so tware, and reli­
ability £n computers_ Contact 
the IEEE Computer Society, 
POB 639, Silver Spring, MD 
20901 . 

Octol1er 31-Noumn/,.r 4 

Structured Systems Design / 
Structu red Program Design, 
Kansas City , MO, For de­
tails, contact Ken Orr and 
Associates Inc., 1725 Gage 
Blvd. , Topeka, KS 66604, 
(800) 255-2459; in Kansas. 
(913) 273-0653 . 

Octob••r 3 1-Nov•mbcr 'l 
Welcome to the World of 
Personal Computing, Wash­
ington , DC This is a compre­
hensive introduction on how 
to use microcomputer tech­
nology in business, industry , 
and g vernment. The work­
shop agenda offers six mod­
ules ranging from user pro­
duclivily to software rellabi l­
ity. For details, contact Kes­
ten Ass dates, 11317 Oki 
Club Rd. , Rockville. MD 
20852, (301 ) 881~7666. 

November 1983 

No1.Nm1bi'r 1 ·l 

The Annual Fall Conference 
of the Iowa Association for 
Educational Oat-a Systems, 
Des Moines, IA . "Quality 
Sof~ware for the 80s: De­
velopment. Selection. and 
Lisa e" will be the focus of 
more than 40 session pre­
sented during this confer­
ence. Three preconference 
workshops will be held on 
October 31. For details, con­
tact Phillip J. Berrie , Educa­
tional Services Division. 
Heartland AEA lJ , 1932 
Southwest Third St. , An­
keny , JA 50021. 

Nav~i11bN l -3 

INTECH '83 - The Integrated 
Office Technology Confer­
ence and Exposition , McCor­
mick Place, Chicago, IL This 
conference and exposition is 
designed to provide top man­
agement with high-level semi­
na rs, workshops, and equip­
ment demonstrations that ad­
d ress the integration o infor­
mation technologies and ap­
plications . Contact Mary 
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Radio Shack TRS-80™ 
computers 

At ouaranteed savings 

from 
Pa,n 
American 
Electronics 

1117 Conway Ave. 
Dept. B 

Mlss~on , Texas 78572 
Ph. 5121581-2766 
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Beth Gouled, ational Trade 
Productions Inc. , 9418 An­
napol! Rd ., Lanham, MD 
20706, (800) 638-8510; In 
Maryland, (301) 459-8383. 

Nouember J.J 

The 1983 Federal Office 
Automation Conference , 
Convention Cente1·, Wash­
ington , DC. The theme for 
this con erence and exposi­
tion i.s "Making It Work .'' The 
conf rence program will con­
sist of seminar , worksh ps, 
technology briefings , and 
major addresses . The exposi­
tion segment will provide dis­
plays of the latest office auto­
mation equipment, systems, 
and se.rvices. Further details 
are available from the Na­
tional Council for Education 
on rnformation Strategies, 
POB N. Wayland, MA 01778, 
\800) 343-6944; in Massa­
chusetts, call (617) 358-53-561 

collecL 

NCJt'<'t rb<-r l · 
W estem Design Engineering 
Show and Conference, Con­
vention Center, Los Angeles, 
CA. Short courSes on the agen­
da in lude "Principles of Ro­
botics for Engineers; 1:f ective 
Project Management," and 
"Programming Personal Com­
puters." Many of the 12 short 
courses will pr vide hands-en 
experience. An exhibition area 
will be featured. Contact the 
Marketing Director, Western 
Design Engineering Show, 708 
Third Ave., New York, NY 
10017, (212) 661-8410. 

Nou,~11tl~·r 2--1 

Digital Control Seminar, 
Washington, DC. For details, 
contact Hellman Associates 
Inc., Suite JOO, 299 California 
Ave., Palo Alto, CA 94306, 
(415) 328-4091. 

No1xmjbtr 2-4 
Edmonton Computer and Of­
fice Automation Show, Con­
vention Centre, Edmonton. 
Alberta, Canada. For full de­
tails, contact Industrial Trade 
Shows o Canada, 20 Butterick 

Rd.1 Toronto , Ontario MSW 
3Z8, Canada, (416) 252-7791 . 

NoTJ011bt•r 2-4 

The First Annu.al Computer 
Vutical Market Conference, 
Meadowlands Hilton , East 
RuJh rford, NJ . This con er­
ence, sponsored by Frost and 
Sullivan, will explore the im­
pact of the new inlegra~ed soft­
ware approache and the im­
portam:e of maintenance and 
support functions . Speakers 
will address vertical marketing 
issues from the perspective o 
the user, vendor, and industry 
analyst. Full particulars are 
available From Carol Sapchin, 
Frost and Sullivan lnc ., 106 
Fulton St., New York, NY 
10038, (212) 233-1080. 

Nl,"/Wrrib<>r 3-'i 

Computer in Construction, 
ScottsdaJe, AZ. For details, see 
October 13-14 . 

N01>entbl'I' J.6 

Electronic Fun Expo , New 
ork Oty Coliseum. This ls a 

consumer electronics show . 
Full particuJars are avai.labl 
from Electronic Fun Expo, 350 
East Blst St .. New York, NY 
10028, (Il2) 734-4440. 

NcWL'tl1lw1 J-6 

The 1983 National Home flec­
tronics Show, Arlington Park 
Exposition Hall , Arlington 
Heights, IL. This how covers 
electronic equipment and tech­
nology ranging r m home 
computers to telecommunica­
tions security systems. rt's pro­
duced by Lincoln Merchan­
dising Co. lnc. 1 1417 Milwau­
kee Ave., Chicago, lL 60622. 
(312) 276-2819. 

Novernbe1· 5-6 

The fourth Annual San Diego 
Computer Fair, Scottish Rite 
Center, San Diego, CA This 
fair features short technical ses­
sions, programming and com­
puter games contests, commer­
cial displays, and user group 
displays. For additional infor­
mation, contact the San Diego 
Computer Society, POB 



81537, San Diego, CA 921381 

(619) 565-8720. 

Midwestern Educational Com­
puter & Technology Confer­
en e, McCormick Inn, Chica­
go, 1L. Exhibits, software dem­
onstrations, seminars , and 
workshops will explore the 
theme 'Higher In tructional 

Tec:hn iquei; in Education ." For 
more information , contact the 
National Bducational Com­
puter Library, POB 293, New 
Milford. CT 06776, (203) 
354-7760. 

1 ol.l'er11Wr 1- • 1 

lnt~ational Conference on 
Industria l Electronics -
lECON '83 , Hyatt Regency 
Hotel, San Fran isco, CA. For 
infom1ation , contact Frank A 
Jur, Bechtel Corp. , 45 Fremont 
St., M5-45/17A26, San Fran­
cisco, CA 94109. 

N,r.,..muvr s.1 o 
The Thi.rd Ann ual Soft­
ware/ fapo , Wembley Confer­
ence Centre, London. England. 
Conference topics range from 
computer-aided design tu data­
base manag ment. Con!act 
So~war / Expo, Suite 400, 222 
West Adams St ., Chicago, Tl 
60606, (312) 263-3131. 

ou11mbcr &I I 
Under tanding Microproces­
sor-ba~ed Eq uipment and 
Troubleshooting, Holiday lM­
Pittsburgh /Sewickley, PA. For 
details. see October 1-14. 

Nov•mber S-11 

We con and MJnj/ Micro 
West-BJ, San Francisro, CA. A 
coC1ference and exposition, 
Wescon covers a broad range 

of topics, including artificiaJ in­
telligen e, c-omputer . eripher­
als and simulation, and m­
bofics. Mini/Micro sE>r·ves the 
original equipment manufac­
turer community by exploring 
peripherals, processors, data 
communicaLion , and soft­
ware. Contact Electronic Con­
ventions lnc., 8110 Airport 
Blvd. , Los Angeles, CA 90045, 
(213) 772-2965. 

Nowm1ber 9-JO 

Business- Expo, Philadelphia, 
PA. This exposition serves as a 
showcase for office equipment 
ranging &om computers lo cof­
fee machines. More than 20 
seminars are planned. Address 
inquiries to Buslness-E:<po, 702 
East orthland Tow~. 15565 
Northland Dr. , Southfield. M1 
48075, (313) 569-8280. 

Naw111ber V- l J 

Cryptography and Data Secu­
ricy, Washington, DC. For de­
lails, contact Hellman Asso­
ciates lnc. Suite 300, 299 Cali­
fornia Ave., Palo Alto, CA 
94306. (415) 328-4091. 

Nrmtmili•r 'J. l5 

lnterkama 83, Dlisseldorf. 
West Germany. This exhibi­
tion Is designed for the instru­
rnenlation and automation in­
dustries. It's expected tu atlract 
more lhan HXXl exhibitors 
from over 25 countries. For 
com plete details . cont ct 
Dusseldorf Trade Shows, 500 
Fifth Ave.. New York, N 
10110, (212) 840-7744_ 

Nt>WP1 1 b1~' I HJ 

Homelech 1831 Exhibition Cen­
tre, Bristol, England. PerS<maJ 
c mputers and related equip­
ment will be displayed, Con­
tact Tomorrow World Exhi­
bitions LtcL 9 Park. Place, dif· 
!·on, Bristol 858 lJP, England; 
t·el: (0272) 292156, 

Nowmb.!r· 14-l? 

AUTOFACT S Conferen e 
and Exposition, Cobo Hall, 
Detroit, Ml . The locus of this 
event will be on CAD/CAM 
(computer-aided design / manu· 
acturing) and the expanding 

technologies ot computer-inte­
grated manufac~·uring and th 

utomated factory. More than 
90 companies wiU e hibit 
CAD/ CAM systems, com­
puter graphics. software, in­
dustrial robots, arid computer­
based test and measurement 
systems, Concurrent technlcal 
sessions and tutorials will be 
held. Contact Gregg Balku. 
Society of Manu cturing En-

No more 
triaJ .. and-error 
circuit design 

MICRO-CAP 
Analog Circuit Design Software 
By Andrew Thompson, Spectrum Software 

Called #a godsend" for the busy engineer by Softalk, lhis 
amazing software package takes the trial-and-error out of 
designing electmnic circuits. It makes your design work 
faster . .. more accurate . . , and far easier than ever before. 

With it, you use your Apple IlPlus or IBM PC to draw an 
analog circujt, then run simulations of its performance 
under varying conditions. It's like building a breadboal'd 
and hooking up signal sources and instruments to see 
what happens - but much fast.er and with far Jess effort. 
You actually analyze and debug your circuit designs 
before you build them! 
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With MICRO-CAP you can easily perform an AC or a DC analysis. 

And it's all so simple - no computer expertise is re­
quired. For instance, you draw the circuit by just moving a 
cursor on I.be CR'l' screen, and selecting and entering the 
components lop amps, transistors, capacitors, diodes, 
etc.) at whatever location you want them placed. Whe.1.1 t.he 
drawing is finished, the program sets up the equations for 
the slmulation. And completed diagrams can be saved in a 
diskette file. 

You can power your circuit with AC or DC voltages of 
various values and apply different input ·ignals .,, run a 
time-domain simulation of the circuit in operation ... 
perform. analyses that show output voltage vs, input volt­
age and gain and phase shlft vs. frequency_ -. and more. 

To order - or to get a demo disk - fill in and mail the 
coupon below. 

Machine Specifications: Apple II Plus, 64K, 
or IBM PC, 128K, and two d isk drives ri------------:-i E.T. Matthews, 2.6lh Floor •Jri~ 

McGraw-Hill Book Company ft• i 
122i Avenue of the Americas n 
Naw York, NY 10020 • 
O I'm sold! I want to purchase the MICRO-CAP Software 
Package. Send me an invoice and licensing agreement ; I' ll then 
remit the lull $475.00 price, plus local tax. I wanl the package 
lor (check one): 

0 Apple II Plus 'l IBM PC 
O I'm interested . but need more in formation. Send me a 
demonstration disk, plus detailed spec sheets on MtCRO·CAP. 
I'm enclosing my checi<; for $1 9.95 plus JocaJ tax for Lhe demo 
disk - with the understanding that, ii I later decide to purchase 
the complete MICRO-CAP package, this $19.95 will be cred· 
lted toward the total $475.00 package price. I want the demo 
disk for (check one): 

'l Apple II Plus 0 IBM PC 

Address _____________ Apl ----

City __________ state ___ Zip ___ _ 

L Olt6t good oritv In USA,, 23-0216·4440·3 I 
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EventClueue .......................................................... ~ 
gineers, One SME Dr., POB 
930, Dearborn, ML 48Ul, 
(313) 271-1080. 

ouonwrN-17 

Canadian Computer Show & 
Conference, lntemational Cen­
tre, Toronto, Ontario, Can­
ada. Further information is 
available from Cndushial Trade 
Shows of Canada, 20 Butterick 
Rd., Toronto, Ontario MBW 
328, Canada, (416) 252-7791 . 

Not1<!11tm.r15-17 

SNA Archltecture and lmple­
mentati.on, Sheraton Rolling 
Green lnn and Conference 
Center, Boston. MA. This­
seminar provides the working 
knowleclge needed to design 
SNA (system-network archi­
tecture) networks and evaluafe 
SNA-compatlble products. Ex­
ampl~ of how various proto­
cols are used lo control com­
munications will be provided. 
Other topics include SNA 
functional layering and net-

work elements. The fee is $650. 
Full details are available from 
Communications Solutions 
Inc.. 992 Saratoga-Sunnyvale 
Rd., San Jose, CA 95U9, (408) 
725-1568. 

Nowmbar IS-17 

The Technical Manager in an 
Engineering Environment, Uni­
versity of California, Berkeley. 
This course will deal with prac­
tical techniques for effid eii t 
management. ll w~l include 
workshop sessions and clinics 
focusing on specific problems. 
The fee is $645. Further details 
are available from Continuing 
Education in Engineering, De­
partment 670N, University f 
California Extension, 2223 Ful­
ton St. , Berkeley, CA 94720, 
(415) 642-4151 . 

Nov;.mber 15-18 

Understanding Microproces­
sor-based Eq uipment and 
Troubleshooting, Ramada Air­
port Lnn, Rochester, NY. For 

16 bit Motorola 68000 CPU operat ing at S MH:z o r 10 MHz. 20K of on 
board fast sl: lie RAM, J6K bytes of on board EPROM space, 7 
autoYectDred Interrupts, 3 me mory / device e11pnnslon bu . 2 erlnl 
communication ports (RS.232 C), 16 bit bidired iona l paraJleJ port. 
S-16 bit counter/ timers with vectored interrupt and. time or the day 
clock. On board monllot a llows lo download and debug programs 
g !U??ate d on APPlE II, TRS-80 and CP / M using •rnr M68000 Cros5 
Assembler. 

PRICE: 
M68K Bare board with d1>cument11Uon .. ..... ........................ . $ 99.95 
M68MON monitor & mapping PROM's ............ . .. . .... .... ........ s lSS.00 
MD512 Memory/ Disk Co,.tr. (Bare.Baud) ....... , .. .......... ... ... $ 99.95 
M68K£ Enclos ure with P.S . and.card cage ...... .... . . ........ .... ... $249.95 
M68000 Cross As embler ..................... ... .. .......... ....... ....... $149.00 
M68K Documentation onJ~ .. .. ...... .............. .. ...................... s 15.00 

Shipping & handling (Domestic) .. .• $ 4 .50 
(loreign) •• .• s 20.00 

CAUFORNlA RESIDENTS ADO 6 % TAX 

EMS 1:4,. ••• , .... 1 P .O. BOX 16115, IRVINE, CA 92713 
Nl<•-•"''"''•r (7\4) 553-01 33 .,.., .. "' .. 
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details, see October- ll-14.. 

Ncnm1rb r17-19 
Ed.Com /Fall 1S3, los Angeles, 
CA. This conference and expo­
sition offers demonstrations, 
seminars, hands-on sessions, 
pane.ls, and mkro courses that 
address, evaluate, and ana lyze 
the development of computers 
in education. Hardware, soft­
ware, and publishing com­
panies will clisplay ilems of in­
terest. Contact Carol Houts, 
Judco Computer Expos lnc., 
Suite 201, 2629 North Scotts­
dale Rd ., Scottsdale, AZ 
85257, (800) 52.8-2.>SS; in Ari­
zona, (602) 990-1715. 

Not1ember 17·19 

The Fifth Annual Northeast 

Computer Show and Software 
Exposition, Hynes Audi toric 
um, Boston, MA. This end 
user computer show offers 
nearly 500 displays o com­
puters, peripherals, acces­
sories, and software. More in­
formation is available from 
Northeast Expositions, 822 
Boylston St .. Chestnut Hill, 
MA 02167, BOO) 841-7000; in 
Massachusetts, (617) 739-2000. 

Noue111ber 19 

TC/TC: A Teachers CoUege 
Conference on Teaching with 
Computers, Teachers College, 
Columbia University, New 
York, NY. As many as 60 
teachers will present computer­
based lessons that they have 
developed. Lessons include 
reading, music, art-, mathe­
matics, French, composition, 
and poetry for kindergarten 
through 12th grade. Work­
shops wUJ also be featured. 
Contact the Office of Con­
tinuing Educ.atlon, Box 132, 
Teachers College, Columbia 
University, New York, NY 
10027, (212) 678-3065. 

Ncmetrober 20-22 

The Third Annual Purdue On­
Faan Computer Use Confer­
ence. and Trade Show, Purdue 
Univenity Armory, West La­
faye tte, IN. Exhibits and dem­
onstrations will be featured. 

Contact Stephen J. Resch, 
Contihuing Educal:ion Admini­
stration. Stewart Center, Pur­
due University, West Lafay­
ette, lN 479071 (317) 494-2755. 

No11mrober 2~2.J 

The Third Gulf Computer Ex­
hibition and the Gulf OffiCI! 
Exhibition, Lntematlonal Center, 
Dubai, United Arab Emira tes. 
These concurrent exhibitions 
are designed Lo promote all as­
pects of computer technology 
and compu ter-related office 
equipment. ]nfonnation is 
available from MABCO lnc., 
Suite 308, 739 Boylston St., 
Boston, MA 02116, (617) 
536-3442. 

Nouember 28·December 2 

WeJcome to the World of 
Personal CompuHng, Fort 
Lauderdale. Fl. For details, 
see October 31-November 4. 

Nouirmbor 2!1-December 2 
Understanding Microproces­
sor-based "Equipment a nd 
Troubleshooting, Sheraton 
Greenway Inn, Pho nix, AZ. 
For details, .see O ctobe r 11-14. 

December 1983 

Dea.mb~r 6-8 

The Seventh 1nternatfonal 
Online Information Meeting. 
Cunard Hotel, London, Eng­
land. This conference offers 
presentations that address 
current problems and oppor­
t unitfes facing those who pro­
vide information in business, 
industry, government, and 
educati n. Topics on the 
agenda include networks, 
costs of online and videotex 
systems, software, and user 
information . Products, se,r­
vic;es, systems, and publish­
ing o rganizations will exhibit. 
Further details are available 
from the Organizing Secre­
tary, lnlemational Online in­
formation Meeting , Learned 
Information Ltd .. Bessel­
sleigh Rd. , Abingdon , Ox­
ford OX13 6LG, England; tel : 



(0865) 730275; Telex: 837704. 
INFORM G. 

O..c~"'bcr 6-11 

The Software Maintenance 
Workshop, Naval Postgrad­
uate School, Monterey, CA. 
Topics of interest include def­
initions of software mainte­
nance, tools for software and 
database maintenance, and 
program evolution. Contact 
the IEEE Computer Society, 
Suite 300, ll09 Spring S t ,, 
Silver Spring, MD 20910. 
(301) 589-8142. 

Dcumbe-1 6·8 
Business- Expo , Dallas, TX. 
For details, see November 
9-10. 

o .. cembt'r C-9 

Understanding Microproces­
sor-based Equipment and 
Troubleshooting, Capitol 
Plaza Holiday Inn, Sacra­
mento .. CA. For details , see 

October 11-14. 

D~~Vrolbl!t ll-11 

Southeast Computer Show 
and Office Equipment Expo­
sition, Atlanta. GA. Contact 
Dee Harris, Computer Expo­
sitions lnc . , POB 3315, An­
napolis, MD 21403, (BOO) 
368-2066; in Maryland , (800) 
492-0192. 

Q,•r<'mb<'r 'J-15 

Educatec 83, Porte de Ver­
sailles, Paris . France. This is 
the first French exhibition of 
computerized teaching and 
training equipment , materi­
als, and techniques. Meetings, 
symposiums, and debates on 
educational technolagie.s and 
professional training will be 
held . For detaUs, contact Edil 
Expo lnlernational, 4 rue de 
Cheroy, 75017 Paris, France; 
tel : (1) 294 05 60; Telex : 
641284 F EDlXPO. 

Decorribe• 12-15 

Conference on Human Fac­
tors in Computing Systems­
CHl '83 , Boston, MA . Papera, 
sessions, and tutorials will 
focus on system 1.1sability. 

Additional information is 
available from Raoul N. 
ST?Uth, GTE Laboratories, 40 
Sylvan Rd. , Waltham, MA 
02254, (617) 460-4044. 

December 1'1-JS 

Hi Tech Update '83 , Del ta Ot­
tawa Hotel , Ottawa, On­
tario, Canada. An annual up­
date on stale-of- the-art high 
technologies, Contact Marg 
Coll , 1138 Sherman Dr., Ot­
tawa , Ontario K2C 2M4, 
Canada, (613) 225-4229. 

[){ow11&~r 15-16 

Personal Computer local 
Networks, San Francisco, 
CA This is the final program 
In the four-part Archi tecture 
Tedin ology Corporation 
1983 Forum Series. This pro­
gram will bring together 
manufacturers and users of 
local network $chemes to ex­
change information in an in­
formaJ setting . T he format in­
cludes presentations, panel 
discussions, and a techno· 
logical summary. The fee is 
$395. For fu rther informa· 
tfon, contact the Architecture 
Technolog)' Corp ., POB 
24344, Minneapolis, MN 
55424, (612) 935-2035 . • 

In order to gi'lln optimal 
coverage of your organi· 
zation 's computer confer­
ences. seminars. work­
shops. course~. etc .. norice 
should reach our office at 
le<tst three months in <td· 
vanct> of the date of the 
event. Entries should be 
sent to : Event Queue, 
BYTE Publicatiom, POB 
372 . Hancock . NH 03449. 
Each month we publish 
the current contents of 
the queue for the month 
of the cover date and the 
two following calend<tr 
monrhs. Tlius a given 
event may appear as many 
<ts three times in this sec· 
Hon If it Is sent to us far 
enough in adv<1nce. 

Cirole 70 on inqurry card, 

And then 
there 

werenone. , 

he list of already exti nct an ima ls 
grows ... th great auk, the T xas gray 
wolf, the Bad land bighorn, the sea mink , 
the pass nger pigeon . .. 

What happens if civilization 
continues to slowly choke out wrldlife 

pecies by species? 
Man tan not live on a planet unfit for 

animals. 
Jain an organization that's doing 

omething about preserving our 
endangered pecies. Get involved. Write 
~\II~ the Nati.anal Wild life Federation , 
~~ D partrn nt 105. llll2 16th 
~~ Stre t, NW. Washington, 
~~ DC20036. 
~ It's not too lat . 

October 1'183 ® OYTE Publi<•lilllls ln(. 585 



What's New? 

UNIX AND UNIX-RELATED 
PRODUCTS 

Unix Benchmarks 
Measure System 

Performance 
Aim Technology mar­

kets a portable Unix Bench­
mark tape to OEMs and 
manufacturers. This bench· 
marl<. Which measures ac­
rual end-user throughput 
and murcJuser per­
formance, consists of nine 
distinct tests made up of 
shell scripts with C lan­
guage programs thac run 
unarcended in any Unix­
based syscem. Each test 
prims comparative graphs 
and raw measuremencs. 
The Benchmark tesrs Ver­
sion 7 Unix command-fist 
completeness. C compiler 
efficiency, and several as­
p cts of hardware perform­
ance applicable to Unix 
Version 7 and System Ill. 
Measurements of rhe cen­
tral processor include loop­
ing and floaring-poinc cal­
culanons. The benchmark 
examines disk trans fer 
speeds for various record 
lengths. Compiler optimrza­
tion is probed for short. in­
teger, and long types. 
Memory/paging through­
put and rnrerprocess com­
municarlons are measured. 
Multiuser performance is 
examined For simulated 
multiple users dorng sorting 
and editing. 

The tesrs are provided 
on nine-track. 1600-bpi 
" Tar" tape with documen­
tation and sample bench­
marks. The entire process 
rakes approximately 45 
minures: about 15 pages of 
reports are produced. For li­
censing tnformarion, con­
racr Aim Technology. Suite 

586 October 1983 © BYTE Publ1otifln5 lnt.. 

199, 3333 Bowers Ave., 
Santa Ciara, CA 9505 1, 
{408) 727-3711 . 
Circle 650 on inquiry card. 

Custom Menu 
Program for Unix 
HCR/Menu Shell lets you 

custom design menus for 
Unix. Any rext editor can 
be used ro make a fire of 
menus and the associated 
commands. The menu 
does not add any over­
head to rhe operating sys­
tem because it becomes an 
enhancement to the Unix 
sf1ell. After your menu is in­
sralled, 1t appears al the top 
of the screen T 1e menu 
srructure can be bypassed 
for direct Issuing of com­
mands from che Unix shell. 
User prompts and restricted 
access can be wntten 1mo 
the mehu, and fie,ds can 
be updated from other pro­
grams. 

Pricing for rhe HCR/ 
Menu SheH ranges from 
S 500 to S I 000. depending 
upon che central processor 
ro be supported. Further 
details can be obtained 
From Human Computing 
Resources, I 0 St. Mary St .. 
Toronto, Ontario M4Y 
I P9, Canada, !416) 922-
1937 
Cfrcle 65 I on inquiry card . 

Relational Database 
Designed for Unix 
Unify, a fully relatronal 

database desrgned for the 
Unix operating system. 

provides queries and a pur­
ported Io ro '00 percent 
performance improve­
ment. The performance im­
provement Is ach ieved 
through the use of a vari­
ecy of access merhods. 
such as pointers. hashing. 
and B-trees, that max1m1ze 
performance regardless of 
file structure. A built-in op­
timizer automaclcally evaJ­
uaces each query and se· 
leers the expression/evalua· 
rron sequence, J01n order, 
and access method that 
will provide the fastest 

Unix Workstation 
Has Built-In C 

Compiler 
Minibox, Heurtkon Cor­

poration's multiuser Unix 
workstation. is built on Che 
MC68000 mjcroprocessor 
and comes w 1[h an integral 
C compiler. Four or six 
Multibus cards. single or 
dual floppy-disk drives. and 
3 1.2 ro I 40 megabytes of 
Winchester hard-disk stor­
age are packed inro the 
Minibox, Which measures 
IOV2 Inches Wide. 21 

response. Other fearures 
include a choice of user 1n­
terf ace components, in­
cludl ng query-by-forms, 
SOL. and a general-pur­
pose driver that allows ac­
cess co fifes through either 
a host language or non­
procedural tools. 

The single end-user price 
fo r Unify 1s 52995. OEM 
and quantity discounts are 
available . Contact Unify 
Corp., 9570 Southwest 
Barbur Blvd., Portland, OR 
972 i 9. j503j 245-6585 . 
Circle 652 on inquiry card. 

inches deep, and 14 !11 
inches tall. This worksra­
clon rs built around Heun­
kon' s HK68 microcomput­
er. which provides che cen­
tral processor. floppy-disk 
controller, Winchester and 
tape inrerfaces. four to 
eight serial ports, and 7 50K 
byres of RAM 1n two Multi­
bus card slots. Minibox has 
rwo forward and two rear 
disk-drive bays. The for­
ward bays can be used for 
one or two 5 ~ -inch flop­
py-disk drives on top of a 
5 Y4-inch Winchester drive. 
The rear bay can be flrred 
with one or two 5 v.i -inch 
Winchesters. 

Up to 420 megabytes of 
Winchester disk-s torage 
and a graphics card are 
availabfe as options. Min1-
box costs rrom s I 2,000 to 
s 20. 000. depending on 
disk subsystems. For full 
specifications, conracr 
Heurikon Corp.. 300 ! 
Latham Dr.. Madison. WI 
53713. (800) 356-9602: in 
W1scons1n, f 608) 271-
8700. 
Cirde 653 on inqui ry card. 



---- - ------

Uniflex BASIC Takes 
Advantage of Unix 
Uniffex BASIC 68000 is 

available for OEM licens­
ing. This system runs under 
Urnx and offers several 
features that take ad" 
vamage or Unix. unmex, 
modeled after DEC's BASJC 
Plus. lets you access sysrem 
rime and dare. rhe runnrng 
number. ana the calling 
terminal number. Uniflex 
supports auromauc record 
locking and shared cexr 
when hese features are 
available under Unix. Its 
froamg-po1nt mathernatrcs 
rounnes provide 16.6 digits 
of precision. and the buJ/t-
1n marllemancs funcuons 
are accurate co a minimum 
of I 3.5 dfgirs. An "approxi­
mately equal to" operator 
can be used m compare 
floating-point values. 

File sfzes of up to I 
billion bytes are allowed. 
Three types of files are sup­
ported ~ sequential, record 
110, ana random files ac­
cessed by virtual arrays. 
The length of each record 
can range from I byte to 
16,383 bytes. Any record 
in an 1/0 frle can be ran· 
domly read or Written on 
request. The dara 1n each 
record are defined as ASCII 
characters, binary numeric 
data. or a combination of 
the two. V irtual arrays al­
low a program type to 
srore a dara array In a djsk 
file . Other features include 
an "exec" sr<:irement that 
allows the BASIC p(ogram· 
mer ro call another Unix 
program from an executing 
BASlC program. a mechan­
rsm for rrapprng errors, a 
compile command that al­
lows BASIC to save pro­
grams on disk 1n a concise 
form that has a source rhar 

What's New? 
cannot be recovered. and 
the abillry to modify an ex­
isting line without retyping . 
A single command joads 
BASIC o r a specified BASIC 
program and begins execu­
tion of the program. 

For more information on 
Unifle BASIC 68000, con­
ta ct Technrcal Systems 
Consultants Inc., Prov· 
ldence Rd .. Chapel Hm. NC 
275J4 . /919) 493 · 
145 1. 

Circle 654 on inqt..JTry card. 

Directory Lists Unix 
Software 

Onager Publishing has 
produced a direct0ry of ap­
pJ1eations software avafl­
able for the Unix operating 
system This directory lists 
more than 20 categories of 
software w1rh derails on 
function, cost, size, and 
availability Information on 
manufacturers. such as size 
and years 1n business, rs 
also provrded. 

Onager Publishing ser­
vice seeks to be a central­
ized source of UnJX lnfor­
mat1on fo1 OEMs and sys­
cem inregra tors. For further 
info rma tion, con ta ct 
Onager Publishing, Suire 
204A, 289 South San An­
t0nio Rd., Los Altos, CA 
94022. /4 I Sj 94 1-2060. 
Circle 655 on inquiry card. 

Seminars Cover 
C and Unix 

Three ftve-day seminars 
on C and Unrx coprcs are 
avallable from Plum Hall for 
unlimited use Within com­
panies. Through a subll· 
censrng agreement. an in-

teresred organlzarion that 
wanes to presenr C or Un;x 
courses to Its customers 
and employees can use 
i:hese field-tested training 
materials. 

The "C Programming 
Workshop'' rs an imroduc· 
tory course for program­
mers. For e perienced C 
programmers, ··Advanced 
C Topfcs" covers such sub· 
jeers as ef roency, porrabih­
ty, and orher software en­
gineering topics. Software 
development 1s emplla­
s12ed 1n the " Unrx Work· 
shop, '' which Is designed 
for introductory audiences. 

A single-course. un· 
limrted l icense costs 
s 10.000. For more infor­
mation, concaa Plum Hau 
Inc., I Spruce Ave .. Cardiff, 
NJ 08232. /609)' 927-3770. 
Orcle 656 on Inquiry card. 

Review Serves as 
Unix Info Center 

Unix Review serves as .:i 
clear1ngl1ouse of informa­
tion on all aspecrs of the 
Unix operaring environ­
ment as well as Unix-In­
spired operating systems. Ir 
acts as a bridge between 
the diverse communrt1es of 
Un x users. It offers re­
search reports, product re­
views. user group reports, 
and feacured articles. 

Unix Review Is pro­
duced bimonthly. Annual 
subscriptions are 523; over­
seas subscriptions cosr S43 
(surface maH) . The news­
stand price is 53 .95. For de­
tails, cone.act Review Publf­
cattons, 27 I 1 7 6th Ave. 
SE. M ercer Island. WA 
98040, or call operator 965 
at (800) 824-7888: in Calf~ 

forrna, (800) 824-7777 
Residents of Alaska and 
Hawaii can call (800) 
824-79 I 9. For residents of 
Washington state or for re­
tail dealer information, call 
1206, 232-6 7 I 9 , 

Circle 657 on Inquiry card. 

Multitasking 
Operating System 
Compatible with 
Unix Software 

A multitasking operatfng 
syscem that 's compatible 
wirh Unrx software and de­
signed for networking 
microcomputers has been 
announced by Lantech 
Systems. Unetix is a srand­
alone sysrem that lets you 
simultaneously display and 
work with up ro I 0 actl\le 
windows per screen. You 
can transfer dara or text 
from one window to 
another, or you can zoom 
ln on a specific wrndow 
Unetix a!so features an 
emulator to support both 
M S-DOS and Unix applica­
tions software. 

Unetrx-DFS is the net­
working version of Une[(x. 
It uses a disrributed riling 
s stem for transparent re­
mote me and devfce ac­
cess. Unetix-DFS is com­
patible wrch Plexus Com­
puters' Unlx System HI Nec­
work Operating System. 
Through Unecix·DFS's vir­

tua I terminal capability, 
you can access the power 
of an excernal system. You 
can also attach portions of 
file sysrems from a remot~ 
computer to your local me 
hierarchy. le operates 
through a high-level com­
munications protocol that's 
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independenr of ne£Work 
hardWare. 

Unlrex is also available 
with a virtual file system. 
For full details, contact 

Lamech Systems Inc .. 9625 
Wendell Rd., Dallas, TX 
75243. /2 14) 340-4432 . 
Circle 658 on Inquiry card. 

PUBLICATIONS 

New Book Expla ins IBM PC Operation 
Using Your IBM Per5on­

al Computer, by Lon 
Poole. Is a Howard W . 
Sams & Company publica­
tion . Subjects covered tn 
the book 1ndude the 
elements of system config­
u ration. using PC-DOS, 
and how ro boot applica­
tion programs. BASIC pro­
gramming and bu11Hn 
utilities for BASIC program­
mers are explained. Also 
discussed are keyboard in· 
puc. the video-display 
screen, printer output. disk 
flies, graphics, sound, and 
control, A I 2-page lndex, 

four appendixes oudinlng 
commands and codes that 
are displayed or used With 
Che IBM, and a removable 
reference card summar­
izing BASIC and PC-DOS 
commands are provided. 

Using Your IBM Person-
al Computer is 326 pages 
long. Jr costs S I 6. 95 ar 
most bookstores, for more 
information , contact 
Howard W . Sams & Co., 
4300 West 62nd Sr., India- , 
napolis. IN 46206, 13 1 7) 
298-5400. 
Circle 659 on Inquiry card . 

Software for 68000 Described In Catalog 
The Motorola Micropro- It provrdes information on 

cessor Software Catalog Urnx derfvatives and look-
comains cross-referenced alikes, non-Unix operating 
listings of software avafl- systems, languages. applf· , 
able for Motorola's 16-bit cations and systems soft-
MC68000 microprocessor. ware. and cross software , 
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Product data prov;ded in· 
dudes information on host 
system requirements. 
operating systems sup­
ported, speoal features. 
and bnef product over­
views. Vendor data in­
cludes company, address. 
and key contact. The lists 
are alphabetically arranged 

by company. For further 
details. inquire about 
catalog number BR I 26R I 
by writing to Mororola 
Mfcrosysrems Inc.. Micro­
processor Software Cata­
log. 2900 South Diablo 
Way. Tempe. AZ 85282. 
Circle 660 on Jnquiry card. 

VLSI and Systems Interaction Explored 
Hardware and Soft- rions. Also explored are 

ware Concepts In VLSI, mascersJ1ce bipolar design. 
edited by Guy Rabbat. ex- computer-aided design 
ptarns che imeraction be- mechods for gate arrays. 
rween syscem and cl11p de- gallium-arsenide rechno/-
s 1gn. Large-scale em- ogy. elemon-beam tesung 
bedded systems and the ef- techniques for micropro-
fect of technology on sys- cessors. and design vedfl-
tem design are examined. canon and logic simulation 
Discussions of m1cropro- in VLSI. 
cessor system architecture Complete with lllustra-
focus on the use of VLSI tlans. rllfs 5 I 2-page book 
technology. hardware al- costs 542.50 and can be 
gorithms for tring process- ordered direcrly from Van 
1ng, VlSJ chip architecture, Nostrand Reinhard. MaH 
and VLSI designs based on Order Service. 7625 Empire 
the use of programmable- Dr.. Florence, KY 4 l 042 . 
logic array macro jnstruc- CircJe 661 on inquiry card . 

Blue Books on Apple/Commodore Products 

THE BLUE BOOK 
For the Apple Computer 
lM .,.,....,,.._ ' l'llMl<uTO Find lt" lloolt 

of Softw3r&, M rdw:tr llrwl Acc:lllHDriefi 
rot I.ho~ Q, Applo U., R1!nlllln, 

;ondotl'lllf ~Compllt ... 

• • • • Ii Ii • 
• • • • • ti Ii 

• • • ti • • • • • • • .. • • 
• • • • • • Ii 

• • • Ii • ti • 
The Blue Book for cne 

AppJe Computer and The 
Blue Book for the Com­
modore Computer are 
marketed by WIDL Video 

Publications Boch books 
seNe as a directory of hard· 
ware, software. and acces· 
sorles for these popular 
computers. Source indexes. 
an alphabellc program in­
dex. and keyword indexes 
are provided. 

The Apple Blue Book 
costs 524.95, and the 
Commodore Blue Book is 
517.95. Other editions are 
available for the Arari and 
the IBM Personal Comput­
er. Contact WIDL Video 
Publications. 5245 West 
Diversey. Chfcago. IL 
60639. (312) 622-9606. 
Circle 662 on inquiry card, 



Computer Career 
Guide 

The Fast Track to the 
Top Jobs In Computer Ca­
reers ts a beginner's guide 
by Peter Muller ro se,ect-
1ng and pursuing a career 
1n computers. Chapters 
cover such areas as under­
standing the Field, gettrng 
started in high sc11ool or 
colfege. and change of ca­
reers . An appendix of data­
processing organlzarions 
and associa 10ns, a trst of 
career reference sources, 
and a glossaiy of compucer 
terms supptement the pre­
senranon. 

The Fast Track to the 
Top Jobs in Computer Ca­
reers 1s published by 
GD/Pedigree Bool<s. It costs 
S4.95 and is available at 
many bookstores or from 
Redtree Associates. 1740 N 
SL NW. Washington. DC 
20036. 
Orcle 663 on inquiry card. 

Second Edition of 
Ethernet Handbook 

Released 
The second edition of 

The Ethernet Handbook 
has been released. This 
532-page. perfect-bound 
book contains selected 
producr descriptions for 

What's Ne""? 
more rhan 50 vendors. 
Ethernet 2 .0 specifications, 
and artlctes on Erhernet. 
personal computers, and 
the marketing or Ethernet 
through retail stores. The 
components or the Ether­
net/person a I computer 
connect ans are discussed. 
and case studies and ven­
dor company names and 
contacrs are included. 

The Ethernet Hand­
book costs .s 100 (prepaid) . 
It's available from Shotwell 
& Associates. 130 Golden 
Oak Dr.. Portola Valley. 
CA 94025, {41 SJ 85 1 -077. 
Circle 664 on inquiry card . 

Micro Review 
Available on Rolodex 

Each month. Educa­
tlonar M icro Review sur­
veys and categorizes more 
than 400 articles from over 
25 mcrocomputer-relaced 
publications. Selectfons in­
clude hardware and soft­
ware reviews and full b1b­
/iographic daca. An add1-
t1onal feature of the publi­
cation is cross-referencing 
of hardware and software 
reviews. The Review is 
now availabte on 3- by 
5-inch index and Rolodex 
cards de5igned for authors 
and libranes. These cards 
provide access l'o anictes 
on .specific topics and a 
means of accumulating an 
article database. 

A year's subscription ro 
the Educational Micro Re­
view cosrs 536 . The single­
issue price 1s 55 . Rates for 
the index and Rolodex card 
versions are s 55 For 1ndivid­
ua I rev iew categories 
/book, software. and hard­
ware). A full deck costs 
s J 20. Contact Educational 

Micro Review . POB '4393, 
Austin, TX 78761 . (512) 
345-7739. 
Circle 665 on inquiry card, 

BASIC/Logo 
Programming Guide 

wr;rcen for novice pro­
grammers, Dr. James L. 
Poirot's 40 Easy Steps to 
Programming in BASIC 
and Logo uses a learn-by­
dorng approach. Easy-to­
fo llow steps are said to 
gurde readers through sim· 
pie Apple II programming 
eKercises. 

40 Easy Steps to Pro­
g ramming fn BASIC and 
Logo costs S3.95 and is 
available from the Sterling 
Swift Publishing Co.. 7902 
South 1-35. Austin. TX 
78744, /512) 282-6840. 
Circle 666 on inquiry card. 

Ada Tutorial 
Tutorfal: The Ada Pro­

gramming Language con­
tains many of the early 
papers on Ada and its en· 
wonment. Designed for 
engineers and computer 
scientists, this book covers 
such toprcs as he hrstory 
and current status of che 
language. how to prevenr 
errors, environments for 
Ada, and portability. A 
glossary and bibliography 
are provrded. 

Wnrren by Sabina H. 
Sa ib and Robert E. Fritz. 
Tu toria l: The Ada Pro­
gramming Language Is 
published by the Computer 
Socie~ of the lnsutute of 
Eleccrical and Electronic 
Engineers. POB 80452, 
Worldway Postal Center, 
Los Angeles. CA 90080, 
(714) 821-8380. 

Circle 667 on Inquiry card. 

Directory of Software Consultants 
A direcrory of sohware pfled by J. Dick and Com· 

consulrancs and custom pany. This direnmy hsts 
programmers. Leading nearly 1250 consultants. 
Consultants in Computer indexed by the computer 
Softw are has been com- models and languages 
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w th which they work and 
tne appflcatrons and sys­
cems software in which 
they have expertise. More 
than 75% of the consu!­
tants are said co offer 
modem support ro their 
clients. Index listings are ar­
ranged by city and state 
under approximarely 850 
keywords, ranging from 
accounts payable ro Zilog. 
Additional data furnished 
Includes address. tele-

phone number, hardware, 
chips programmed, years 
of experience. and refer­
ences. 

Available for 567 jpost­
age paid) . Leading Con­
su ltants in Computer Soft­
w are can be ordered 
directly from J . Dick & Co .. 
500 Hyacinth Pt. , Highland 
Park, IL 60035 . (312) 
433-0824. 
Circle 668 on .Inquiry card. 

Nearly 288 Printer Ribbons 
Described In Catalog 

A 16-page cata log detail- eluded with each catalog. 
Jng 288 ribbons for com· For more information. con-
purer primers can be ob- tacc Aspen Rfbbons Inc .. 
rained from Aspen Ribbons 1 700 North 55th St., 
Inc. Photographs and de- Boulder. CO 80301. (800) 
scriptions help users and 525-0646; in Colorado, 
distribucors identify the car- (303) 444-4054-
recr ribbon for the printer_ Clrcle 669 on inquiry card. 
An updated price list is in-

Magazine Targets 
The Softw are A uthor is 

a bimonthly magazine for 
writers of computer solt­
ware. Targered at both the 
professional and amateur 
writer. this publication fea­
tures market listings of 
book, magazine, and pro­
gram publfshers. It provides 
informatfon on copyrights, 

Software Writers 
inteNlews with leading 
authors and publishers, 
and offers tips on how ro 
be your own publisher. 
Subscriptions cost 59_95 
and are available ~ram Soft­
quest POB 44 l 22. Ta· 
coma. WA 98444. 
Circle 670 on inquiry card. 

TERMINAL;S 

High-Performance Graphics Terminal 
High-performance busl­

n ess and engineering 
graphics can be generated 
with the CGT/680 color 
graphlcs terminal from 
General Digital Industries. 
The CGT/680. based on 
the Motorola MC68000 
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processor. can be used as a 
stand-alone workstation. a 
compurer terminal. or a 
CAD/CAM front-end. It 
uses a J 9-inch Panasonic 
raster-scan CRT- In its 
graphics mode, up to 16 
colors can be displayed 

from a palette of 5 12 1n a 
640 by 480 Format. Look­
up tables let you switch 
colors quickly. Zoom, pan, 
and blink are standard 
graphics artribu[es. For 
alphanumerics. the 
CGT/680 gives you dis­
pfays of up to 48 tines by 
80 characters. A ttributes in­
clude double--heighr and 
double-width characters. 
blink. reverse video, and 
underline. 

System hardware com, 
prises 4K bytes of RAM and 
l 6K bytes of EPROM. A 
Four-slot VME backplane 
offers two stats for expan­
sion. Two synchronous/ 
asynchronous 110 ports 
can support SDLC/HOLC 
protocols. 

A low-profile QWERTY 
keyboard equipped with a 
numeric keypad. cursor 
pad, and 20 speoal-func­
tion keys is available. A 
trackball. touch-sensitive 
screen. 4K· and I 6K-byte 
memory modu les. 

SDLOHDLC protocols, a 
software-development sys­
tem. and emulation pack· 
ages for VT- l 00, ISC 800 I , 
and Calcomp 960 displays 
are available as options. 
Single-unit prices begin at 
S4495. Contact General 
Digital Industries Inc.. 7702 
Governors Dr .. Humsvme, 
Al 35805, (205) 837-8305. 
Circle 671 on Inquiry card. 

Multlposltfon ASCII 
Display 

An ASCII Video-display 
rem11nal 1s available from 
Prima International. The 
Prima 30 Is a multiposition. 
tilt-and-swivel pedestal 
morncor with a low-profile. 
detached keyboard . Green 
and amber erched non· 
glare screens are available. 
Prima dfsplays 80 Charac­
rers by 24 lines with a 
rwenty-fifrh status I ne and 
transmits at speeds of up co 
19 ,200 bps 1n block or con-



What's New? 
versationar modes . rt 
emulates Adds Viewpoint. 
Lear Siegler ADM3A. and 
Hazeltine I 500 terminals. 

Orher emularion modes 
are available. The Prima 30 
com becween 5300 and 

.5400. For further informa­
cfon. contact Prima Interna­
tional, 3255 Kifer Rd .. Santa 
Clara. CA 9505 I. !408) 
732-4620. 
Circle 672 on lnqulry card. 

Display Aimed at Professionals 
The Guru display cer­

m1nal is aimed at the pra.­
fessiona/ who wants an 
ANSI-standard terminal 
with maximum dara stor­
age and display capabll- 1 

mes. The Guru provides 
more than 28K byres of 
display memory, or approx­
imately srx full typewritten 
pages. whrch can be 
scrolled or zoomed hori­
zontally and vertically . User­
selectab/e memory formats 
can contain as many as 66 
lfnes of up to I 70 columns. 
A 15-rnch nonglare green­
phosphor display Is used. 
The detached keyboard 
fearures 38 keys program­
mable on 60 revels with 
any ASCII sering, with Jocal­
only. send-only. and repeat 
controL Smooth scrol l. 

rapid editing With local 
move capabillry, forms­
fiU1ng functions, pause key. 
Meta key. and an RS-232C 
printer interface with local 
and remoce prrnr and copy 
functions are standard. 
English identifiers are pro­
vided for all setup modes. 

Options include a tilt­
and-swivel accessoiy. a 
portraft display providing 
vertical screen orientation . 
a DEC mode for VTlOO/ 
VT52 software compatibfl-
1ty. and 768- by 600-pixel 
vector gr.:iphics capabilities. 
The suggesred retail price Is 
52395. Comact Ann Arbor 
Terminals Inc.. 6175 Jack­
son Rd .. Ann Arbor. Mr 
48 I 03, (313) 653-8000. 
Circle 673 on inqu ry card. 

Monochrome Display 
Complements Apples 

Apple Computer is now 
marketing a monochrome 
video display that comple­
ments the physical ap­
pearance of its Apple JI. II 
Plus. and lie computers. 
This I 2-lnch P3 I green­
phosphor monitor features 
high-resolution rexc and 
graphics. a high-contrast 
screen. and a tilt mechan­
ism. Operator controls in­
clude contrast. vertical 

Color Monitors Use 
Data-Grade Picture 

Tubes 
Two RGB color displays 

were recently introduced 
by Panasonic Both units 
rncorporate data-grade plc­
rure rubes and offer full 
compatibiliry with Apple II. 
Panasonic JR-200. and IBM 
PCs. Common features in­
clude buJlt-in audio .systems 
and the abiliry m generate 
16 caters. 

A l 3-inch (diagonal) ' 
RGB/composire display. the 
DT-D 13000 features an 

hold, and vertical amp/~ 

tude and brfghtness. The 
display format is 24 by 80. 
The suggested reta il price is 
5229. For che name or 
your nearest Apple dealer, 
contact Apple Computer 
Inc. , 20525 Mariani Ave .. 
Cupertino. CA 95014. 
(800) 538-9696; in Califor· 
nia. (408j 973-2042 . 
Clrcle 674 on inquiry card. 

etched, nonglare. dark­
faced CRT. le accepts a 
composite-video rnput and 
displays of up co J 000 
characters in a 40 by 25 
format. Its alternate RGB rn­
pur features a mu/tlpfn in-
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pur connector with op­
tio na I inrerconnectlon 
cables. In the RGB mode, it 
displays up to 2000 charac­
rers in an 80-character by 
25-Hne format. Resolution is 
430 by 240 pixels. A loop­
ing connector and an 
on/off swrtch are provided. 
The unrt costs S540. 

The OT-DI OOOG I 0-
rnch RGB display has built­
in interface circuitry and a 

multipin connector, Ir gen­
erates 2000 characters in 
an 80 by 25 display and of­
fers a resolution of 350 by 
240 pixels. A universal 
power supply is standard. 
The DT-D I OOOG lists for 
5450. Fun details are avail­
able from Panasonic, One 
Panasonic Way, Secau­
cus. NJ 07094. 
Circle 675 on inquiry card. 

Touch-Sensitive Display for Apples 
Computer Technology rions are hardware-con-

A ssoc 1a tes markets a trolled; communications 
touch-sensit ive display software ls not required. 
screen for che Apple Monl- Applesoft BASIC can read 
tor HI and orher 12-inch and write the X, Y coor-
monitors. The CT A SOOX dinates of the moving com-
Touch Bezel and Interface mand without modifica-
provJdes Jnstamaneous re­
sponse to onscreen couch 
commands and is capable 
of em;tt1ng continuous re­
sponses for tracking mov· 
ing stimuli. It uses Infrared 
emitter-sensor array tech­
nology and offers 96- by 
· 64-point resolution. The In­
terface card plugs 1nto an 
Apple peripheral slot. and. 
once initiated. the screen 
rema;ns conMualty rouch­
sensitive. All commurnca· 

tlon. 
The CT A SOOX has a 

suggested retail price of 
S695 . Ouamity dlscounrs 
are available. For further in· 
formation. contact Com­
puter Technology Associ­
ates. I 704 Moon NE. Al­
buquerque, NM 87 l I 2. 
/505) 298-2 I 40. 
Orcle 676 on inquiry card. 

COMMUNICATIONS 

Oatamlzer Doubles Throughput 
Daramizer is a multiplex- inputs can be set to 9600 

rng data-compress;on unit. bps. resulting Tn an aggre-
When mralled between gate inpur of 38, 400 bps. 
data termrnal equrpmenr In single units. Daramlzer 
and a standard 9600-bps costs S4950. Quantity dis· 
modem. ir allows twice the counrs are offered. Full 
volume of data to be trans- speciflcatrons are available 
mitred over standard tele- from SympJex Communica-
phone lines at speeds as rions Corp .. Suite I 7. 2002 
high as 19.200 bps. Data· Hogback Rd., Ann Arbor. 
m1zer uses a data·compres- Ml 48 l 04. (3 13) 97 3- l 164. 
Sion algorichm called SCC Circle 677 on inquiry card. 
Tabling, whrch rs an auto· 
adaptive form of Huffman 
l=ncoding. SCC Tabling lets 
Daramizer analyze any 
EBCDIC or ASCII data 
characcer and convert it ro 
a shorcer subcode based 
on Its relative frequency in 
the data stream. Operating 
In pairs, one at each end of 
a full-duplex line. both 
Datamizers send and re­
ceive data wnile continual­
ly updating the sec fre­
quency rable for maximum 
throughput. The receiving 
unit uses rhe frequency in­
formation to decode and 
expand subrndes into stan­
dard 8·bft code sets. This 
method Is purported ro 
achieve error-free compres­
sion ratios of 2: I or better. 
Daramizer 1s nor depen­
dent on communlcacions 
protocols, nor does it re­
quire set-up programming. 
Its operation is transparent. 

Datamizer also serves as 
a srarlsrlcal multiplexer. 
us ing dynamic band 
allocation. Each of ics four 
channels can multiplex a 
different half- or full-duplex 
protocol at an independem 
rate. Transmission rares 
can be diVided into two 
9600·bps channels or four 
4800-bps channels. All four 

Communications 
Board 

Vo ice/compute r/te le­
phone communication ls 
possible with the V. C. T. 
board from Unisound. The 
communications board 1s 
said to give Apple owners 
access to an unlimited 
vocabulary, languages. 
and tonal varferies. Ir com­
brnes the ability to place 
and receive calls auto­
matfcally with a Touch­
Tone decoder for encerlng 
and retrieving data over 
telephone lines. Six t/0 
portS let you monitor and 
control such accessories or 
interfaces as appliances 
and security systems. Soft­
ware for developing and 
srorlng speech messages js 
supplied. An answering­
service program and a 
BASIC interpreter that adds 
new commands to Apple­
soft are also furnished. 

The V. C. T. board cos rs 
S350 . For more 1nforma· 
tion. conract Urnsound 
Corp .. 3060 Harding Ave .. 
Santa Clara. CA 9505 I . 
!408) 554-6227. 
Circle 678 on inquiry card. 
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Self-contained Olrect­
connect Modem 

Timecor's Operaror. a 
l I 0/ 300-bps direcc-con­
nect modem, is hardware­
compatib/e with the Appte 
I/Ille and II Plus. Franklin 
Ace I 00 and I 000, and 
the Basis I 08. lcs foremost 
features are half-and full­
duplex operation. auro­
answer and auro-discon­
necr. and the ab1ljty to 
work with rotary-pulse and 
Touch-Tone telephOnes, 
This self-contained Self 
l 03 -comparible device 
allows one-way or 
simultaneous sending and 
receiving . Jc fies Into any 
Apple slot except zero and 
is compatible with such 
communicarlon software 
as ASCII Express Pro, V isi­
re rm. Modem Magic II. and 
Z·Term. 

The Operator. available 
factory-direct for s 159.95. 
comes with documenta­
c1on and starr-up software. 
Contact Timecor. Four 
Longfellow Place. POB 
8928, Boston, MA 02 I 14, 
(61 7J 720-4090. Visa and 
Master Card owners can 
order by caHfng (800/ 
824-7888, operator 52. 
Circle 679 on Jnquiry card. 

Web Network for 
Kay pro 

The Web lets you 
weave Kaypro computers 
Jnco a ne twork. Each com· 
pucer in the nerwork acts 
as a file server as well as a 
local processor, and any 
linked user can share dara 
srored on (he disk drive of 
anorher Kaypm or direct 
oucput ro a remote prrnter 
Users can send and receive 
mail, messages. and ~les, 

-

What's New? 
log on ro drives on anocher 
machine. and run pro· 
grams. The W eb 1s .:i base­
band CSMA/CD-CA net­
work operating arjusr over 
125.000 bps. Connections 
are made with conven­
tional telephone cables. 
OPSnet, the networking 
software. support5 most 
CP/M 2.2 programs. 

Web can be configured 
using any combJnatfon of 

Kaypro computers. Includ­
ing the H. 4. r O, and Kay­
ner. which has bullHn net­
work capabrllties. Com­
plete w ith manual. hard­
ware, cables. and soft­
ware. the necworking op­
tion costs s 195. For more 
Information. write to Kay· 
pm Corp.. POB N, Del 
Mar. CA 92014. 
Cfrcle 680 on Inquiry card. 

RS-232C Interface Has 
Communications Language 

Method Systems' PCT- wichout power supply. 
f 00 1s a user-configurable Contact Method Systems 
RS-232C rmerfa-ce with an Inc.. f 975 I South Lake-
mrernal communicanons shore BJvd.. Euclid, OH 
translato r language- 44119, 1216/ 531-0404. 
called CTL-rhat lets you Circle 68l on inqo ry card . 
con figure Lhe interface to 

perform most translation 
algorithms, The PCT has 
cwo bidlrecrional RS·232C 
ports that allow 1t to be 
placed inllne with any RS-
232C link. It can be used 
for termina l or pnnter 
emulation or For providing 
compat1b1Hcy and macro 
funcCion keys for word pro­
cessing. accounr ng. and 
other software. It offers 
type-ahead and data buf­
fering capabrlities. data-rate 
adaptation. and hand­
shake protocol conversron , 

Offered as a ready-ro-
1nstall prinred-circuit board 
or as a sland-aJone unit. 
the PCT·IOO costs S369. 

IBM PC XT Local­
Network Scheme 
Novell's Sha rene t X 

allows as many as 255 IBM 
PCXTs to share up to 320 
megabytes of storage. The 
ne twor k protocol 1.s 
CSMNCD jCarrier Sense 
Muluple Access). and rhe 
dctta-transfer rate is 1.4 3 
megabits per second. The 
Sharenet operating syscem 
provrdes the file server with 
support for mul[fple DOSes 
sharing che nerwork and 
Frie space. a means for 
managing the functronlng 

or murttple compucers in 
rhe same directory s1muJ­
taneously, flJe security. and 
support of spooled prrn ters 
and scat/on·co-srarion 
pipes. A single 256K-byre 
IBM PC XT functions as a 
~ le seNer in rhe Sharenet 
scheme. and each satellite 
must be equipped with a 
network 1nrerface module 
Maximum Hnear coaxial 
tRG591 cable length rs 4000 
feec. 

Electronic mall 1s avail· 
able as a 5995 option. The 
operating system costs 
s l 495. and network inter­
face modules are 5695 . For 
an information packet. 
contact Novell Jnc .. 1170 
North Industrial Park Dr., 
Orem. UT 84057. (800) 
453-1267; 1n Utah. (801/ 
226-8202 . 
Circle 682 on Inquiry card. 

Mlcrocom 
Networking Protocol 

The Microcom Network· 
Ing Protocol IMNPJ is said 
robe the First data-commu· 
nications prorocol to allow 
file transfer ro and from a 
variety of microcomputers 
over ordinary telephone 
lines. The protocol, based 
on the Open Systems inte­
gration (OPJJ model, fea ­
rures flow control, data 
transparency. error detec­
tion, and retransmission . 
The architecture provides 
reliable, flow-controlled 
data transfer on poim-to­
point connecnons. Data 
can be rransferred boch as 
streams of bytes and as 
files. The encoding pro­
tocol information .fs byte­
or Jen te d throughpur. 
which facilitates implemen­
tation of MNP 1n program· 
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ming languages on com­
purers hat do not prov/de 
bit manfpularion. The file­
transfer protocol fs lnher­
emly half-duplex or com­
mand responsive. The 
hardware requirements are 
a 2 I 2A or 103 modem and 
voice-grade telephone 
cables. 

Currently. the MNP pro· 
tocol has been employed 
on such computers as che 
Apple. rhe Radio Shack, 
and the IBM PC. It has also 
been used 1n Mlcrocom's 
l ine of nerwo(king 
modems. MNP is available 
for a S2500 licensing fee, 
Full particulars can be ob­
tarned from Microcom Inc., 
l 400A Providence Hfgh­
w a y. Norwood, MA 
02062, (617) 762-9310. 
Circ le 683 on Inquiry card. 

Database Covers 
Industrial-Site 
Development 

Sitenet is a free online 
database delivering rnstant 
site data ro industrial facility 
planners and corporate real 
estate executives. Sitenet's 
flies conra1n rnformarion on 
tax incentives for industnal 
development. more than 
5000 comacts In area eco­
nomic development. and a 
directory of office and in­
dustnal p.:irks. A new-plant 
file provides data on more 
than I 000 worldwide in­
dusrnal expansion projeccs 
c1nd derails on the amoum 
of investment. acreage. 

nd square footage of rhe 
undertakings. An interac­
tive 1nqu1ry mode lees you 
reques addlnonal informa· 
uon onllne from develop­
ment corporarions particl­
parfng 1n the ne[Work. 
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What's New? 

Blocks of information pro­
vided by stare deverop­
menr agencies, railroads, 
and utilities are avaflable. 
Hard-copy reports from the 
database can be ordered. 

For more informarion. 
contacr Conway Dara Inc., 
1954 Airport Rd. NE. At­
lanta, GA 3034 I , (404) 
458-6026. 
Orcle 684 on Inquiry card. 

Intelligent Communications Processor 

Wincerhalrer's Data­
talker I is an Intelligent 
front-end communrcar1ons 
processor for emularing 
such remote barch and in­
teractive rermlnals as the 
IBM 3780. 2780. and 3276 
using IBM Binary Syn­
chronous Protocol. It con­
tains two network pro­
grams for 1nteractfve and 
remote batch emulation, 
both of which offer full 
bisync emulation ancl on· 
and oftline diagnostics. A 
communicatfons manager 
assumes responsibillry for 
controlling the line be­
tween rhe mcrocompurer 
and [he host system. An 
applrcatrons program. ex­
ecuted on the microcom­
puter. acts as an rnterf ace 
between the microcom­
puter and Daratalker and 
allows custom user pro­
grams to interface with the 
host. This arrangement 
frees the mJCrocomputer of 

all communications over­
head and overloads. 

Dararalker hardware 
consists of one modem 
port. a diagnosucs pon. 
and an asynchronous 
senal link with internal 
clock generation. All ports 
are RS-232C serial inter­
faces. Tile modem and 
diagnostics ports can be 
programmed for internal or 
excernal clock generation 
and are byte or bit syn­
chronous or asyn­
chronous. Internal clock 
speeds range from I I 0 to 

l 9.200 bps. 
The Datatalker I 1s a 

desktop uni[ that weighs 
about 7 pounds. The sug­
gested list pnce is 5995 . 
Further derails are avarlable 
from W1nrerhaker Inc. . 
3853 Research Park Dr., 
Ann Arbor. Ml 48 I 04, 
13 13) 662-2002. 
Clrcle 685 on inquiry c.:ird. 

Apple/Atari Interface 
Prowell Computer Ser­

vices markets an interface 
char allows disk files to be 
transferred between Arari 
400/800 and Apple II. II 
Plus. and Ue computers. A 
cable mac connects to the 
Joystick porn on both com­
puters provides the means 
for sending and receiving 
source programs and dara 
files. 

The interface comes in 
two versions. The Model I 
is designed for the Apple 
11/H Plus. The Model 2 in­
cludes the cable and a 
9-prn connector that 
mounts on rhe back of rhe 
lie_ They cosr 575 and 
590, respecnvefy. A 4-foot 
extension cable is also 
available. Contact Prowell 
Compuler SeNices. Suire 
325, 4974 North Fresno, 
Fresno, CA 93726. j209J 
227-4917 . 
Circle 686 on Inquiry card . 

Arcnet-PC Network 
Controller 

The .ARC-PC local-area 
network conrroHer board is 
a s1mpllf1ed inrerface be­
tween JBM Personal Com­
puters and Dacapoint's 
Arcner- mken-pass1ng net­
work. Standard Microsys­
tems ' single-chip COM 
9026 network controller 
and COM 9032 necwork 
transceiver LSI circu its han­
dle Arcnet protocols. This 
single pnnted-circuir board 
has an onboard 2K-byce 
data-packet buffer that ac· 
commodates up to four 
pages of packet storage 
and can be dynamicaUy 
deftned for double-buffer­
ing of transmit and receive 



What's New-? 

functions. An 8253 pro­
grammable 1nreNal timer 
lets you program timeouts. 
For your programs. the 
ARC-PC has sockets for 
SK-byte PROMs and 
2K-byre RAMs. ARC-PC 
suppons up to 255 nodes 
per ne twork segment 

while running at 2.5 mega­
bits 

In quantity. the ARC-PC 
costs 5495. Contacr Stan­
dard M icrosystems Corp., 
35 Marcus Blvd.. Haup­
pauge. NY r l 788. f 5 I 6) 
273-3 100. 
Clrcle 687 on inquiry card. 

Transmft Two Terminals on One Line 

The M oder 2X2 I 2 
Modemplexer. a rwo·chan­
nel scat1sc1car multiplexer 
and modem 1n a single 
package, 1s manufactured 
by Omnirec Data Inc. This 
212A- and con v2+ 
compat ible. full-duplex 
f 200-bps device can rrans­
mir dara from two remote 
terminals on a single hne. 
reduong telephone ex­
pense and network hard­
ware overhead. Salient fea­
rure s inc lud e auto­
answer/dial. automatic re­
dral, and auromatK selec­
non of appropnate d1al1ng 
modes. AT & T·Hcensed 

and FCC-approved. rh1s 
unit also provrdes speed 
diating, up co IO srorea 
numbers. con tin uous 
memory, dynamic buffer­
rng o f up Lo 3000 charac· 
ters for borh 1rs RS-232C 
ports. flow control. user­
programmable disconnecr 
code, and selectable pamy. 

The M oder 2X2 i 2 
M odemplexer costs $995. 
For more rn formanon, con· 
tact O mnrtec Data Inc. 
2405 South 20th St.. Phoe­
nix, AZ 85034. !800) 528-
8423; 1n Arizona. 16021 
258-8244 
Circle 688 on inquiry card. 

300-bps Modem Mounts In IBM 
Avcom·s JOO -bps 

PM-300 originate/answer 
modem mounts lns1de rhe 
IBM Personal Computer. 
An auco·answer function 
lers you selecr rhe number 
of rings before pick up. This 
modem wlU dia l our WJth a 
Touch-Tone or rotary pulse 
1n any combrnatron. The 
PM-300 does not require 
an RS- 232C card or con­
nectors. 

The PC-300 rs compati­
ble with Bell- l 03 standards 
and with Avcom's Com­
pac and orher IBM commu­
n1eations software. Com­
pac is a v1deotex program 

that support s asyn ­
ch ronous co mmunrca· 
t1ons. ft provides automatic 
log-on and file download 
and upload capabilities 
under error-correcting pro­
rocol. Data received can be 
entered into a disk flfe or 
buffer and displayed , 
primed. or transmitted. 

The PC-300 Wilh Com· 
pac costs $249.95 . The 
software alone is S69.95 
Details are available from 
Avcom Inc. POB 29153. 
Columbus. OH 43229. 
(6 '4/ 882..S l 76. 
Circle 689 on mqufry card. 

Network Driver Hybrid 

The Zenirt1 LAND (Local 
Area Network Driver) Hy­
bnd 1s a h ighly reliable inter· 
fa ce for such local-area net· 
works as Datapornt's Arc­
nec. Standard fearures in­
clude a 20 single inline pin 
conflgura io n . - 5 or 
- 12-volt dove. noise 1m­
muniry and filtering for 1n· 
rerference-free data crave' 
for up to 2000 feet o f co· 
axial cable, and a phys/car , 
layer implementatron for 1n­
terfac1ng wrth most net· 

work technologies. Zenith 
offers design and produc­
tion capabliJtres ro tailor or 
cusrom12e LAND to rnd1-
v id u a r speci fica tions . 
LAND rs avaHable wirh a 
straight lead frame or wrth 
a right·angle lead frame. 
For more in forma tion. con­
tact Zenith CRT & Com­
ponents Operations, I 000 
M ilwaukee Ave.. Glen­
vrew, IL 60025, {312) 
391-7733 . 
Circle 690 on inquiry card. 
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PERIPHERALS 

Independent Serial Channels 
Both channels on the 

STD Sl0-2 RS-232C serial 
interface board have inde­
pendent .switch-selectable 
data rates so thar you Gln 
change transmiss ion 
speeds w lchout repro· 
gramming the board or 
modifying system soft­
ware. These channels offer 
fully buffered asynchro­
nous operation al speeds 
rangrng from I 50 to 

19.200 bps. Polled or incer· 

rupt modes, terminal or 
modem-type connection, 
and switch-selectable 
board addressing with 1/0 
expansion bit are standard. 

An RS-422A channel 1s 
optional. The STD SI0-2 
costs s 185 /two to nine 
unirsj. Contacr Fore­
thought Products. 87070 
Dukhobar Rd., Eugene, OR 
97402. (503) 484-8575. 
Circle 691 on inquiry card. 

Tektronix Emulation for the Espri t Ill 
The E-111 Graphics Con- Inc .. Jackson Pl.3ce Sourh. 

trailer gives the Espric Ill rer- Suite 6. 932 Hungerford 
m1nal full Tektronix 4010 Dr .. Rockville. MD 20850. 
emulation capabilities . 1301) 279-5775 . 
Tektronix Plor 10 sofrware- CircJe 692 on inquiry card. 
compatible, the E-111 offers 
two alphanumeric modes: 
24 by 80 or 35 by 73. Both 
modes can be actlvared 
from the keyboard or from 
the host computer. Other 
features Include auromarlc 
vector drawing for creacing 
bar charts, pie diagrams, 
and histograms. 

The E-111 Graph;cs Con­
troller cosrs 5625 . It's avail­
able factory-dtrecl from ISM 
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Host-Independent 
In-circuit Emulators 
Real-nme. transparent 

emulation of 8086. 8088, 
and 80186 microproces­
sors 1s available through 
Microcosm 's Mj ) family of 
host-independent rn-clrcurt 
emulators. The M(x) Hne of 
emulators consists of an 

Emulation Module that 
connects to a Probe 
Module containing targec­
system Interface circuitry. 
These emulators communi­
cate with a host system, 
such as the JBM PC. 
through a srandard RS-
232C serial interface and 
host-specific software. Sys­
tem hardware includes tng­
ger recogn lt1on. event 
recognizers (I.e.. processor 
address. processor dara 
and status, and logic 
module signals). user-selec­
tab le emulation clock. and 
SK bytes of parity-protected 
RAMs. Programmable wait 
states. three trace modes, 
diagnostics, and a so~ware 
inrerf ace with menus. 
high-level command lan· 
guage, and utllities are 
standard. 

Options ~nclude memory 
expansion and communi­
cation and logic modules. 
Complete speciflcarions are 
available from Microcosm 
Inc.. 16 79 EnrerprTse Plaza. 
POB 624. Hiilsboro. OR 
97 123, (503) 648-6500. 
Circle 693 on Inquiry card. 

Data Line Monitor 
Metascope, a h igh­

performance data line 
monitor, can d;splay and 
store data 1n asynchronous 

or bit- and byte-oriented 
synchronous formats at 
speeds ranging from I IO to 
l 9,200 bps. This hard­
ware/software combina­
tion has a pattern-match 
trigger with pre- and post­
trigger capabilities. Data 
capture of up co 4K bytes 
w ith floppy-disk storage 
and remevai is possible, 
and a programmable host­
emulatfon mode allows the 
Apple to function as a 
communicacions conrroller 
capable of generating poll· 
ing sequences with reply. 
Metascope will generate 
synchronous dock signals 
in the host-emulation 
mode, eliminating the need 
for modem emulators, Half­
and fulf-dupiex displays 
and ASCII, EBCDIC. and 
hexadecimal display for­
mats comprise its other 
abHlties. 

Metascope works with 
Apple and Franklin com­
puters. With documenca­
tion and software, rt costs 
5895. Comact Meratek 
Inc, 12525 Hummingbird 
St. NW. POB 33 129. Min­
neapolis. MN 55433. (6 12) 
571-7319. 
Orcle 694 on .inquiry card. 

Physics Lab 
Interfaces 

Cross Educational Solt­
w a re has introduced 
physics lab rncerfaces for 
c l.3ssroom experiments. 
The interfaces. Heat, Light, 
and Sound, are designed 
for tl1e Apple. They come 
with a kit of parts that con­
nect to the Apple game 
port. a disk for calibration. 
and documentation for 
several experiments. Each 
program costs S60. 



l1ghr expenments in­
clude riming a pendulum. 
measuring the accelerac1on 
of gravity. measuring light 
intensity, and rhe efficiency 
of a light bulb. Four phoro­
transistors are provided. 
Graphing temperature ver­
sus time. thermal radiation. 
cooling CUNes, and specific 
heat make up the Hea[ ex­
periments . Heat comes 
w1rh four thermistors . 
Sound experiments involve 
sound lmensrty. simulated 
oscilloscope. and Fourrer 
spectrum analyzer. A 
speaker. microphone. po­
tentiometer. transisrors. 
and a capacitor are provid­
ed. 

For more information, 
conracc Cross Educational 
Software, POB I 536. Rus­
ton. LA 71270, (318) 

255-892 ' . 
Circle 695 on Inquiry card. 

IBM Color 
Graphics System 

The Cono#Graph corer 
graphics system For the IBM 
PC is made up of the 
Cono#Graph Adapter, the 
Cono#Gen graphics-pro· 
cessing module. and 
Cono-Ub software. The 
Adapter substirutes for the 
IBM graphics card and pro· 
vides 256 colors from a 
palette of I 6. It supportS 
resolutions of 320 and 640 
by 200; rhe alphanumenc 
modes are BO or 40 by 25. 
It comes with l 28K byres 
of graphics memory and 
IBM-compatible characrer 
and graphics modes. As 
many as four graphics 
pages can be achieved, 
depending upon display 
resolution. Each page may 
be selected for display and. 

What's New? 
while one 1s displayed, the 
others may be modified 
The Cono#Coror Adapter 
has a light-pen interfclce 
capable of resolving ± I 
pixel and an Interface to 

the Cono#Gen graphics 
processor. 

Feacuring a dedicaced 
Motorola 6809 processor. 
Cono#Gen has high-speed 
hardware generators for 
vectors, circles, ellrpses, and 
conic curves at speeds up 
to 800,000 pixels per sec­
ond. It provides a 2K by 2K 
addressable area. rectangle 
fill. and line cexrurlng It's 
supplied with Cono-Ub. an 
extensive !ibrary of sub­
routines for .scai;ng. roca-

von. fill , image creation. 
labeljng. and recall. Cono­
Ub runs under PC-DOS 
and works with Pascal. 
BASIC, C. FORTRAN. or 
assembly language. 

The complete Cono# 
Graph system fills a single 
IBM expansion slot. The 
Cono#Color Adapter is 
5895 . Cono#Gen costs 
s 745, including the soft­
ware. The soft'vvare arone 
is S 125. Full details are 
avai lab le from Co no­
graphJ c Corp . 2268 
Gorden Circle. Newport 
Beach, CA 92660. 1714) 
650-2666. 

Cfrcle 696 on Inquiry card. 

Add-ons Enhance Hero 's Image 
Perbot1cs markets three expansion, while the 44K 

add-ons for Heath's Hero I board incorporates an RS-
robot: an BK-byte RAM/ 232C-compatibre port that 
communjcanons board. a lets the Hero communicate 
44K-byre RAM/commurn- w1rh a computer. Per-
carions board. and a soft- botics' cassene-based soft-
ware package. The 8K- ware provides load and 
byte RAM comes with 20 dump routines for down-
sockets for 1ndtv1duallzed loading and storing pro· 

grams chrough the RS· 
232C port and a memory 
vermcarfon routine. 

The BK· and 44K-byte 
boards cost S395 and 
s 795, respectively. The 
software is S49, Order 
these products faccory­
direct from Perbotlcs. 2 1 l 
Costa Mesa St. , Costa 
Mesa. CA 92627. /714) 
B45-9294. 
Circle 697 on inquiry card. 

CP/M Processor 
Works with Tf 99/4A 

The Morning Star CP/M 
Processor gives Tl 99/4A 
owners the ability co run 
CPIM programs. This de· 
vice contains a S·MHz 
8085 microprocessor, 64K 
byres of RAM. and an 
BK-byte operating system. 
Connections are made by 
slipping the CP/M Pro­
cessor inco lhe Tl 99/4A's 
expansion box, 

The CP/M Processor 
costs 5595 . For fuU details. 
contact Morning Star Soft­
ware, 4325 I09th Ave .. 
Beaverron. OR 97005. 
tBOOJ 824 -241 2; rn 
Oregon. (503) 646-4695 
Clrcle 698 on Inquiry card. 

Device Guards Entry 
to Computers 

Lineguard 3000 From 
Western Daracom inter­
cepts all incoming com­
puter access calls and re­
quesrs idenrificaclon codes 
from callers. Uneguard 
searches ics memory ro 
verify code numbers and 
denies access to the com· 
purer ;( its search proves 
fruitless. rf the verification JS 

completed, Lrneguard calls 

Oct~t>er l 3 © SITT l'ublbtioNi Inc. 597 



What's New? 

back and connects the 
caJler to the computer. 
Cornmunicacion is through 
the ca ller's display. L1ne­
guard scans rwo incoming 
lines and is compatible 
With asynchronous dial-up 
modems and protocols. 
FaHed entry anempts are 

permanently recorded for 
evaruatJon. 

Lineguard costs S945. 
For more information. con­
tact Western Datacom 
Co., 5083 Markee St .. 
Youngstown. OH 44512. 
(2 16) 788-6583 . 
Circle 700 on inquiry c.a rd. 

Weather Sensing Package 

HAWS, Home A uto­
mac1c W eather Station. is 
designed for che Com­
modore 64 and VIC-20. 
HAWS has an external 
sensing device that lets 
you monitor weather con· 
ditions inside or outside 
your home. You can in­
teract and analyze input 
for predicting changing 
wea ther condft1ons and 
rating your forecasting 
abltit1es. 
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HAWS costs s 199 .95, 
complete with sensor. 
cassette or floppy-disk soft· 
ware. connecting cable. 
and manual . Address 
dealer and customer ln­
qurrfes to Vaisala Inc .. 
Consumer Products. 2 
Tower Office Park , 
W oburn . MA 0 180 I . 
(6 171 933-4500. 
Ci rcle 70 1 on fnqulry card. 

SOFTWARE 

Leading Edge of rBM 
PC Word Processing 

The recently introduced 
Leading Edge Word Pro­
cessor for rhe IBM Personal 
Computer is said to be easy 
to learn. Priced at less rhan 
s 300, this word processor 
ler.s you print your docu­
ments in color. Standard 
edinng features Include 
srngle-keystroke character 
or block insert. delete by 
character or block, delete 
recall. and search and re­
place. You can set tab 
smps, margins. spacing, 
page lengrh. and pitch and 
place format lines any· 
where in a document. A 
splir-screen feature lets you 
review more than one doc­
ument on the same screen. 

Also standard are the 
ability to insert date or time 
in text. a change-case 
mode that permits altering 
a character from uppercase 
co lowercase or vice versa 
wrrhout retyping, transpo­
s1t1on of characters for 
reversing common rypos. 
and the ability to jump to 
any page in a document 
One buflt-ln feature lees 
you move the cursor by 
character ro the beg1nrnng 
or end of the document; 
you can also move the cur­
sor by previous or next 
word, Jme, sentence. 
screen. or page. 

Text attributes include in­
dent reverse 1ndenr, center 
column. decimal tabs, and 
word wrap. Boldface, 
double-width characters. 
stnke-chrough. super· and 
subscnpts, underUne, dou­
ble underline. a variety of 
character fonts. and just!-

Fred type are among the 
prfnt features available. 
You can print a text screen, 
seaions of a rext screen. or 
an entire document. 

For complete details. 
contact leading Edge 
Products Inc.. 2 I Highland 
Circle, Needham Heights. 
MA 02194. jBOOJ 343-
3436; 1n Massachusetss. 
(61 71 449-4655 . 
Circle 702 on inquiry card. 

Modula-2 for IBM PC 
Modula-2 for the IBM 

Personal Computer is avail· 
able from Volition Systems. 
This version uses standard 
software modules and 
separate compilation w ith 
automatic control. Jr comes 
with a comprehensive 
module library. a compiler. 
and tutorials. Modula-2 
features low-level machine 
access. real-time control. 
concurrent processes, and 
type-secure separate com­
pilation wirh automatic 
version control. Highlights 
include communication be­
tween the compiler and 
editor, which reduces de­
velopment time, dynam-
1caUy linked modules. and a 
user-friendly inrerface and 
prompts. Real-number and 
transcendental mathe­
matica l support are pro­
vided by the 8087 numer­
ics processor. and interrupt· 
handling s fully supported. 
The Modula library pro­
vides console 1/0. random­
.access files. dlsk-direccory 
operations, formar conver­
sion. srnngs. decimal arith­
metic. storage manage­
ment. program executron. 
and process scheduling. 
Programs written in Voli­
uon Systems' ModuJa-2 are 



said to be directly portable 
from rhe IBM PC envrron­
ment to the Apple. 

Volition currently sup­
plies Modula-2 for the Ap­
ple II under Apple Pascal. 
the Apple JU running SOS, 
and as parr of a complete 
software system for com­
puters based on 8080/ZBO 
and 68000 micropro­
cessors . The complete 
Modula-2 system for the 
IBM PC includes Pascal and 
ModuJa-2 compJlers. a 
module library, an ad­
vanced sysrem editor. a 
p-NJX command shell that 
provides a Urnx-llke pro­
gr amming environment. 
and a set of utiliry pro­
grams. It com s 595. 
educational. rerailer. and 
drstnbucor discounts are 
available. Contact Volition 
Systems. POB 1236. Del 
Mar, CA 92014. /619) 
481-2286. 
Cfrcle 703 on inquiry card. 

Health Check Offers 
Advice 

A computerized health­
risk-appraisal program de­
signed co make ;ndMduals 
more aware of the dif­
ference various health risks 
can make 1n their hves is 
available from the Rhode 
Island Deparrmem o.f 
Health . The Wellness 
Check is suitable for use rn 
hospitals. srate and local 
health departmencs. com­
panies. schools. and 
health maintenance organ-
1zat1ons. le consists of a 
quesc1onnaire covering a 
broad range of lifestyle 
topics. Responses ro rhe 
quesnonna1re re fed Imo 
a computer. and within a 
few m1nures an in· 

-

What's New? 

d1viduallzed printout 
assessing che respondent's 
health Is produced. Advice 
fs offered on how to re­
duce health nsks outlined 
111 the report. 

Wellness Check rs writ­
ten 1n BASIC and runs on 
Apple U Plus/He. IBM PC 
and PC XT. and Radlo 
Shack TRS-80 Model II. 12. 
and 16 computers. It costs 

5250. whrch rncludes 
complemenrary educa­
tional marenats for adults 
and teenagers. It can be 
ordered from the Office of 
Health Promotion, Rhode 
Island Deparrmem of 
Health. 75 Davis St.. Provi­
dence, Rl 02908, (401) 
277-6957 
Circle 704 on inquiry card. 

Word Processor and Database Manager for 
Commodore 64 

Mirage Concepts is mar· 
keting a word processor 
and a database manager 
for the Commodore 64. 
The database manager wrll 
store. search. sort. retrieve. 
display. calculate. and print 
reports. lists. and malling 
labels. I~ features free-form 
design and rnput, rhe abili­
ty to sort on any field or 
level. calculated fields. and 
system paramerers rarge 
enough for most file func­
tio ns. Jt can accommodate 
65.535 records per file. 
2000 characrers and 200 

fields per record. and 250 
characters per field . 

The word processor pro­
duces an 80-column dis· 
play without addirronal 
hardware . It has true 
word-wrap. more than 70 
s ngle-stroke commands. 
search and replace opera­
tions, block functions, 
macro lnstructrons rhat per­
mit it to work wlth a varie­
cy of printers. and printed 
page. llne. and character 
counters. Text can be for­
matted onscreen exactly as 
it is ro appear 1n hard copy. 

A high-resolution monitor 
is recommended but not 
required. 

Both programs are wm­
ten in machine language 
and fnrerface With each 
other. The suggested list 
price for each program Is 
S99, including documema­
tfon with tutonals. For ad­
ditional informarion. con­
tact Mirage Concepts ~nc. , 
Number l 06, 25 19 West 
Shaw. Fre.sno, CA 93711 , 
12021 227-8369. 
Circle 705 on inquiry card. 

CP/M Recovery 
Program 

Lion MJcro Systems' 
CP/M Recovery eliminates 
dara and cext loss 1n com­
puter memory due to sys­
tem crashes. program or 
operator errors. failure co 
back up, and drsk fallures 
or unexpected full-disk con­
ditions. This user-fnendly 
program lets you recover 
memory, conducr editlng 
on daca w1th1n memory 
(including control Charac­
ters). and save data to a 
disk file. 

CPIM Recovery works 
with single- or muJtruser 
systems. It costs 599 and is 
avalfable from Lion Micro 
Systems / In-Sync Systems 
Inc. , Suice 501. 1900 Pacifrc 
Ave .. Dallas. TX 75201 . 
(214) 760-9) 20. 
Circle 706 on tnquiry card. 

Spelling Teacher 
A program called Spell­

ing Teacher for the NEC 
PCBOOO can be ordered 
direccly from Computech. 
For each .session, the pro­
gram confronts your child 
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wich 25 spelling problems. 
Misspelled words are the 
first words presented dur­
rng the nexc session. The 
program contains a 
password security system 
and four word files, each 
represenc1ng a differenc skill 
level. Word files can be 
changed and modified. 
Program options Include 
the ability to display a bar 
chart represenrlng the 

Home 
Management Serles 
A home management 

system from Douthett En­
cerpnses. Silversoft com­
pnses budget, calendar. 
word processing. and per­
sonal portfolio programs. 
Each progr.:im runs on 
1 28K-byce JBM Personal 
Computers and offers self­
documencing prompts and 
error messages. The Sllver­
b udget program ls a 
double·enrry accounting 
system with 240 cate­
gores. unlimited transac­
tions. and check reconcilia· 
tron. Ir can handle multiple 
checkbooks and features a 
flexible search function and 
transaction calendar. Sliver· 
calendar provides mulcld 
mensfonal scheduling of 

scores of [he last I 0 ses­
sions. 

The Spelling Teacher re­
quires one disk drive. 32K 
bytes of -memory. and a 
monochrome or color dis­
play. It coses 539.95 and 
can be purchased from 
CompULech, POB 7000-
309, Redondo Beach. CA 
90277. 
Orcle 707 on inquiry card. 

240 appo rntmenrs . It 
locates time conflicts. avail­
able time, and automarical· 
ly repeaclng appointments. 

The SHverwricer word 
processor can create mail­
ing lists and build M1cropro 
Wordscar- and MaHmerge­
compatfble flies. It indexes 
by first and last name. city. 
srace. zip code. or country. 
and It can merge teners 
and reports w ith mail lists. 

Sifverfollo's complere 
porrfol10 of personal worth 
and a range of financial 
funcuons lets you keep a 
desrnptive inventory of in­
surance policies. personal 
property. stocks, assets. 
rear esrare. and valuables. 
In addrt1on, 1r can produce 
net-worth srarements and 
amorrizarlon schedules. 

Each program works 
w irh floppy- or hard-disk 
dnves and requires a printer 
and CP/M-86 . Contact 
Douthett Encerpnses Inc .. 
Suite I . 906 North Main. 
Wichita, KS 6 7203, (3 I 6) 
262-1040. 
Circle 708 on inquiry card. 

Accounting for the 
IBMPC 

Ce11ifJex Business Ac· 
counrrng Software for the 
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IBM Personal Computer 
and PC XT is written rn 
M rc ro soft BASIC and 
operates under PC-DOS. 
A vallable packages Include 
general ledger. accounts 
payable with check writ­
ing. accounts receivable 
with b1llrng. 1nvemory con­
rrol and managemem. 
payroll with check writing. 
and fixed assets/deprecia­
t1on. All Certlflex packages 
are menu-driven and com· 
patible w ith XT. Davong. 
CoNus. and other hard· 
disk. drives. These programs 
are 5ald co be de.signed by 
certified public accountants 
for operarion by indMduaJs 
with no prior computer ex­
perrence. 

The suggested retarl 
price for each package 1s 
S549. which includes a 
manual. relephone sup­
port. and a two-year war· 
ranty_ For the name of 
your nearest Certrflex 
dealer. contact Computer 
Program Associates. 2526 
Manana Dr., Dallas. TX 
75220. {214) 350-236 I . 
Circle 709 on Inquiry card. 

Matchpolnt for 
MS-DOS and CP/M-86 

American Compusoft rs 
marketing a program that 
lets MS·DOS users run 
CP/M-86 software. Match­
point/86 features a File 
Commingle mode that lets 
you call for information 
scored In CP/M-86 format 
and use it while operating 
MS-DOS. and vice versa. 
whrch makes 1t possible to 
run two opercmng syscems 
simultaneously. When 
your program is finished, 
your computer automat1-
carry returns ro MS·DOS. 

Matchpoint/86 does nor 
require hardware altera­
tions or conversion equ1p­
menc because it resides in 
BK byres of RAM. It works 
wrt:h floppy or hard disks. 
The suggesred retail price rs 
S99. For more information. 
concact American Compu­
soft 23 I l 3 Plaza Pointe 
Dr.. Laguna Hills. CA 
92653, 1800) 235-7049; rn 
California. (800) 235-2394 
or (714) 472-8186. 
Circle 71 o on Inquiry card . 

Brainstorm Your Way 
Through Problems 
Soft Parh Systems· Brain­

stormer helps you generate 
potenrlal solutions ro com­
plex problems. Potential 
app licarrons Inc lude 
dlscovenng new producrs. 
targeting markets. and ex­
ploring organrzacrona l 
problems . Bra instormer 
works by building .:i 
description of a problem in 
terms of themes and varia­
rrons that affect its solution. 
You refine the process by 
controlling the occurrence 
of particular themes and 
vanaoons until a sufficient 
amoum of poten t ra l 
strategies are produced. 
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Bra1nsrnrmer reqwres 
MBASIC. two s1ngle-den­
s1cy single-sided 5 !4 -inch 
disk drives. and 48K bytes 
of memory. Ir's available 
ror the Radio Shack TRS-80 
Model I/HI and IV and 
CP/M computers wlrll 
BO-column screens, such as 

the Apple H. Osborne I. 
and Kaypro II Available for 
S 50 directly from Soft Path 
Syscems. ChP.shire House. 
I 05 North Adams. Eu­
gene, OR 97402. (503J 
342-3439. 
Circle 7 r I on inquiry card. 

CHIPS 

CMOS ROM and Static Column RAM 
Fujitsu Microelecrronics' 

MB83256 is a 256K-brt 
CMOS static ROM orga­
nized as 32. 768 e1ghr·b1t 
words. It offers twice rhe 
memory capacity of a 
I 28K-bir ROM In a JEDEC· 
compatible 28-pin DIP. Key 
speci f icat ions mclude 
250-ns access time, active 
power dissipation to less 
than 83 mW, TTL cornpati· 
brhty. single 5-volt supply. 
and fully Stalic operation. 
The MB83256 1s designed 
for large memo')' capacity 
and hrgh-speed. low­
power environments. such 
as char.icter generation 
and large volume firmware 
storage. 

Also available from Fujir· 
SU is the MB828 I Static 

Column Dynamic RAM. 
Offering low power con­
sumptron and hrgh·density 
capabilities. this DRAM fea· 
rures a 64K- by l ·bit organ­
ization. a column-address 
access time of 5 5 ns. a 
60-ns cycle l.Jme. a ch1p­
select access time of 20 ns. 
and 120-ns row-access 
strobe time. Power con­
sumptron rs 28 mW (stand­
by) and 440 mW (scat1c 
mode) . 

For full detarls. cone-act 
your local Fujitsu Micrcr 
elecrronlcs sales office. Fu· 
Jitsu Mkroelecrrorncs, 3320 
Scott Blvd .. Sama Clara, CA 
95070, j800) 553-2000; In 

California. (408) 866-5600. 
Circle 7 I 2 on 1nqu ry card. 

16-Blt CMOS 
Microprocessor 

Harris Semiconducror 
CMOS DJgllal Products Di­
vision has announced a 
high-performance 16-bl t 
CMOS microprocessor. the 
80C86. The 80C86 rs sard 
[O be a completely compar­
ible CMOS alternat1Ve to 
rhe Intel HMOS 8086. Fea­
runng a sra(lc design that 
allows it to be operated 
from DC to 5 MHz. the 
80C86 permlts single-step 
debugging. a standby 
power suppJy current of 
500 m1croamperes over the 
full operating temperature 
and voltage ranges. and 
an operattng current of I 0 
mA/MHz. For maximum 
power reduct ion. the 
80C86 's system clock can 
be stopped w;th all power 
requirements falling to the 
standby level. 500 µA. The 
80C86 comes In lndustry­
srandard 40-pin 0.6-1nch 
center ceramic and plastic 
DIP packages for comrner­
oal. rndustrial, and mHital)' 
markets. It's avallable With 
a 5-MHz operating fre­
quency. An 8-MHz version 
wiU be offered. 

A complete Fam ly of 
support peripherals 1s avail­
able for the 80CB6, lnclud· 
1ng a programmable inter· 
val timer and a prionty 
interrupt conrroller. In 
I 00-Urnt lots, pnclng·begins 
at S3 I .25 each for lhe ptas­
Uc package. Contact Hams 
Corp., Semiconductor Sec­
tor, POB 883, Melbourne, 
FL 32901. 
Circ re 7 I 3 on inquiry card. 

MOS ROM Features 
Page Mode Function 

Signet1cs Corporation 
has introduced a 64K-b_yte 

MOS ROM that daub/es 
rhe effectrve memory capa­
ciry in video game car­
tridges. Th e 26564's page 
mode 1ncorpora1es an 
address-decoding tech· 
nique that permits auto­
matic selecrlon of cwo 
4K-byte memory banks, 
which 1s billed as being 
twice the ffrmware capac1-
ty of industry-standard 
32K-byte ROMS. Its bank· 
select etddresses trigger a 
latch that funcMnally 
serves as rhe rhlrteenth ad­
dress bit for the SK-byte 
memory. irhe bank-select 
address locar1ons musl be 
programmed as no-ops.) 
Other features include high 
norse immunity. 550 mW 
power d1ss1patron lmax· 
fmum/, and a 450-ns ac· 
cess time. 

The 26564 is made wrrh 
N·channel s1Hcon gate 
MOS technology using 
3·m1cron design rules. It 1s 
TTL-compatible and re­
quires a single + 5-volr 
power supply. It comes In a 
24-pin plastic DIP raced for 
0° to 70° rernperawre 
range operation. In com­
mercJa l quantities. it com 
S3.85. Contact the MOS 
ROM Product Marketing 
Manager. Signeucs Corp., 
Mail 81n 1437, Bl I East 
Arques Ave.. POB 3409. 
Sunnyvale, CA 94088. 
(408) 746-' 755 
C/rcle 714 on Inquiry card. 

DUARTs Have 
Independent 

Channels 
Motorola is mar1<er1ng a 

pair of Dual Universal 
Asynchronous Receivers/ 
Transmitters IDUARTsJ, the 
MC6868 I and the 268 l _ 
These devices provrde two 
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independent full-duplex 
asynchronous receiver/ 
transmitter channels, quad­
ruple-buffered receivers. 
and mutnpurpose 110 ports, 
They can be used In polled 
or 1merrupt-driven systems. 
and each device provides 
flow-control capabilrt1es to 
disable a remote rransmlt­
ter when rhe receivrng 
unit's buffer is full. Each 
receiver/transmmer can 
have independent operac­
lng speeds. selected from 
one of 18 fixed data rates 
ranging from 50 to 38.400 
bps. derJved from an imer­
nai dara-race generator, a 
16X clock derived from a 
16-bit programmable multi­
funclion counter/timer. or 
an external I X o r I 6X 
clock. Data transfers can 
take place at up to I million 
bps for a 1 X clock or up to 
1 25.000 bps for a I 6X 
clock. Other features in­
clude local and remote 
loopback modes and an 
automatic wake-up mode 
char permits blocks of data 
to be sem to targeted slave 
processors among a group 
of slaves in muJtidrop or 
multiprocessor systems. 

The MC6868 i works 
with Motorola's M68000 
family, while the 2681 in­
terfaces Wffh non-M68000 
family microprocessors. 
Both have 8-b1t output 
pons; however. the 
MC6868 I has a 6·bl[ 1npur 
port and the 2681 offers a 
?·bit port. 

In quantities o f I 00. 
these DUARTs cost s 20.45 
in 40-pfn ceramic pack­
ages. Plastic packaging rs 
also offered. A 28-pin ver­
sion of che 2681 with a 
I-bit Input port and a 2-bit 
output port, called the 
2682. 1s also available. For 

further jnformation. con-
, race Motorola Inc .. MOS 

Microprocessor Divis ion. 
350 J Ed Bluestein Blvd .. 
Austin, TX 787 2 I . 
Circle 715 on inquiry card. 

Cache and Memory 
Management 

Standard on ZB0,000 

Zilog's 32-bit ZB0.000 of­
fers an on-chJp cache. 
memory management. 
and the abillty to execute 
up ro 5 million instructions 
per second. Designed for 
clock speeds ranging from 
IO ro 25 MHz. this chjp fea· 
tures full 32-bit architecture 
and 1mplemencat1on, a 
complete 32-bit fnsrruclion 
set. 32-bit internal and ex­
ternal data parhs. and full 
support for 32-biL data 
types. 

Fully compatible with 
the 28000 family. the 
280,000 comes wtth 4 
gigabyces of drrecrly ad­
dressable memory and 
three selectable address 
modes: 32-bir I near. 32-bil 
segmented. and 16-b1 t 
compact. Data types sup­
ported rnclude bir. bit field. 
logica l value. signed tn­
teger. and string. In che 
compacr mode. addresses 
are 16 bits . AU addresses 1n 
the linear mode are 32 bfrs. 
whi le rn the segmemed 
mode ·he addresse~ are 
divided lnto either a 15-biL 
segment Within a I 6-b1l 
segment offset or a 7-blt 
segment with a 24-bit seg­
ment offset. Other speo­
fications include sixteen 
32-blt general-purpose reg­
isrers. cwo amhmec1c and 
logic units. prlv/leged in­
stru ction trap s and 
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memory-prorecrion-viola­
tion traps, two main oper­
ating modes supported by 
separate stacks. and vec­
tored, nonvectored. and 
nonmaskable interrupts. 

The ZB0.000. an NMOS 
chip with 2-micron geo­
metries. is housed in a 

68-pin JEDEC B leaderless 
package. In I 000-urnt lots, 
it cos s S 150. Complete 
specificattons are available 
from Zlfog. 1315 Campbell 
Ave . . CampbetL CA 
95008, 1408) 370-8000. 
Circle 716 on 1nquiry card. 

FOREIGN 

Interface Puts Commodore on Air 
The Com.Jn 64 interface frequency shift keying! 

turns your Commodore 64 generator. seven 80-char· 
into a radio-communrca- acter message buffers with 
tions terminal. Available dJsptay. print, and write op-
f rorn Computer World clans. a tone generator. an 
Holland. this interface gives auto era nsml t/rece ive 
rhe Commodore baudor, sw1tch for teJephone/tele-
Morse code, ASCII , slow- graph Unes, and four CW 
scan television. half-duplex. jcontinuous waveJ 1dentifi-
program transmit . and calion lines. The modem is 
word-processing capabH- a 300-bps half-duplex with 
JUes . Com-In 64 comes automatic Bell/CC/TT selec-
with a ROM-based ma- tion . 
chine-language program The Com-In 64 costs 
that recognrzes more than s r 79 , including ROM-
60 commands. provides a based software, required 
run-screen editor. and sup- hardware. power supply, 
ports hard-copy printout an English-language user 
and disk or cassette saves. manual. schematic dia-

Com-ln 64 features ASCII gram. and cwo program 
program receive and trans- llscings. Contact Compucer 
mit, a built-In AFSK [audio- World HoHand, Hilvert-



sweg 99, 1214 JB Hlver" 
sum. Holland; rel: 3 1-
35 12633: Telex: 43776 !N­
CO NL. 
Circle 717 on inqurry card. 

Software for School 
Administrators 

Vertical Software Sys­
cems markets a series of ap­
plications packages de­
signed for school board/dis­
trict administrators. 'ST/VS is 
a rransportation-manage­
menc program featuring 
bus-load simulation and 
srudent-data and fleec-data 
maintenance. MCNS fs a 
media-center management 
program Chae lndudes pro­
v1s1ons for media catalog 
generation and macerial­
lend1ng and booking con· 
troL ACNS. a nxed-asset 
management and controJ 
system. is also available. 

These programs are pro· 
duced with the C language 
and are executable under 
CP/M 2.2. CP/M-86. and 
MS-DOS. For Full details, 
contacr Vertrcal Software 
Systems Ltd.. I 18 Song 
Meadoway. Willowdale, 
Ontano, M2H 2T7. Can­
ada, (416/ 497-6854. 
Circle 718 on inquiry card. 

Interactive Query 
Language Runs on 

CP/M 
The Automated Office 

has announced the fourth 
generation of Microtneve, 
a hig!1-level 1nreracrive 
queiy language for CP/M 
computers. modeled on 
DEC's Datatrleve. Micro­
trieve lets inexperienced 
compucer operators ex­
tract, sort, and report data 

--
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from ffxed-record-lengrh 
files created by most appli· 
cation packages or from a 
text editor. This language 
accepts Engllsh·Jike com­
mands. For complete fnfor­
mation. address inqulrfes co 

The Automated Office Pty. 
Ltd.. POB 490. Chats­
wood, New South Wales 
2067, Austratfa; tel: (02) 
411 1892. 
Circle 7 l 9 on inquiry card. 

ZBOO t -based M icrocomputer 
The MCTZ CPUl Is the operationar softWare. The 

First In a senes of single- CPU I costs £2050. For 
board computers from complete specmcations, 
MMG Consultants ltd. The contact MMG Consul-
CPU I is targeted at OEMs lams. 19. St. Andrews Rd ., 
and systems buJJders who Great Malvern. Worcester. 
require a compact comput- WR! 4 3PR, England; teJ; 
er capable of expansion by Malvern 106845/ 63555. 
means of a l 6·bit bus. The Cfrcle 720 on inquiry card. 
CPU I is based on the 
double-Europa format and 
the 4-MHz ZBOO I micro­
processor. It Fearures a 
28010 MMU, a 280 16 
dual-channel DMA con­
troller. a 28030 synchro­
nous/asynchronous dual­
channel serial controller. 
and the AM951 I A chip for 
floadng-point and trlgono­
mecric functions. Standard 
equipment rndudes I 28K 
bytes of RAM. sockets for 
I 6K bytes of EPROM. raol­
ities for single-step and 
stop, DIN 4 16 12 type B in­
direct connectors. and 

Apple Boards 
U-Microcompucers re­

cently introduced four 
Applebus cards: U-Prfnrl 6, 
U-Talk. U-4Disc. and 
LI-Cent. The U-Print 16 pro­
Vfdes parallel or serial inter­
facing for connecting 
primers. Ir has a I 6K--t>yte 
buffer and can print 
graphics directly to Epson 
and Apple dot-marrfx 
printers. The U-Tark speech 
synt:heslzer uses me Na· 
t1onal Semiconductor 

Digltalker. A disk controller. 
the U·4Dlsc aHows up to 
four drives to be connected 
to the Apple. U-Cent is a 
Centronics-type parallel 
printer interface_ For further 
Information, contact 
U-Microcomputers Ltd,. 
Winstan ley Industrial 
Estate. Long Lane. War· 
rington, Cheshire WA2 
8PR. England: tel: 0925 
54117 ; Telex: 629279 
U-MICRO G. 
Circle 721 on inquiry card . 

l rn 
SERIAL 

INTERF'CE 

Serl al lnterf ace 
Connects Parallel 

Printers 
The Model 8200 serial 

interface from Mikrocom­
putertechnik lets you con· 
nect most Cencronlcs·rype 
parallel printers to comput­
ers with RS-232C output. In 
its learning mode. the 
Model 8200 automatically 
detects a serial computer's 
data rates, number of data 
and stop b~ts. and parity 
and adapts itself to the 
various pin-outs. After in· 
stallation, whrch can be re­
peared whenever param· 
ecers change. all param­
ete rs are permanently 
stored in EEROM. Up to I 5 
code changes can be se­
lected In a simple dialogue. 
The folrowing parameters 
are auromatfcally detected 
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by thfs interface: 7 or 8 
daca bits; even, odd. or no 
parity: I , 1.5. and 2 stop 
bits; and 150. 300. 600. 
1200, 2400, 4800, and 
9600 bps. 

The Model 8200 serial 
interface costs s 125; 

volume discounts are avail­
able. Dealer nqulrres are in­
vited. Contact Mikrocom­
pu tertech nJ k. W inchen­
bachstr. 3A. D-5600 Wup­
perral 2, West Germany; 
tel: 0202 5 1044. 
Circle 722 on Inquiry card. 

Network Switching Node 

Develnet is a network of 
switchfng nodes providing 
local-network and distri­
buted switching capabil­
ities. Each node supports 
up co 248 data Hnes w ith a 
throughput of 24 million 
bps. Up to 64 Develnets 
can be interconnected in a 
hierarchical network. Asyn· 
chronous and synchro­
nous speeds to I 9,200 bps 
are supported by means of 
twisted-pair wire or local 
RS-232C cables. to the 
nodes. Other features in­
clude intelllgem line cards 
and data sets, redundan 
backup hardware. rntegral 
statistical multiplexers. pro­
tocol converters, gateways 
ro Ethernet and X.25 net­
works. and an English-like 
command language for 
network configuration . 
Further derails are avalfable 

frorn Develcon Electronics 
Ltd., 856 51 st Sr. E. Saska­
toon. Saskatchewan 57K 
5C7. CanadC3. /306) 664-
3777 . 
Orcle 723 on inquiry card. 

SYSTEMS 

Briefcase-size 
Work.slate 

Convergent Technolo­
gies' Work.slate combines 
portable computfng pow­
er. information storage. 
and business programs in a 
package small enough to 
fir into a briefcase. Built 
around an 8-bit CMOS 
microprocessor, the Work­
slate comes with 64K byres 
of ROM I 6K bytes of 
RAM. an Integral microcas­
sette recorder, a 46-charac­
ter by 16-line LCD display. 

an internal 300-bps mo­
dem with auto-dial and 
auto-answer, and a 9600-
bps serial interface port. It's 
powered by four AA alka­
line cells or an AC re­
charger. Standard features 
include an internal clock, 
edit funcrions. and a 
calcufator. 

A business worksheet 
with integrated date. tirne. 
and communlcarlons func­
tions and a variety of 
mfcrocasserte tapes for 
general business, vertical 
market. and personal appll­
cations are offered. A serial 
printer Featuring multi­
colors. 90-degree printing. 
and formed characters is 
available as well. The 
Workslate costs 5895. The 
printer is S250, and soft­
ware pnces range from 
s 19.95 co 549.95. Volume 
shipments begin in 
January. For more infor­
mation. contact Conver­
gent Technologies, 795 
Kifer Rd .. Sunnyvale, CA 
94086 , 1408) 7 32-
2310. 
Circle 724 on inquJry card. 

Honeywell 6120 
Supports Four Users 

Honeywell's Microsys­
tem 6/20 supports up to 
four users, rargetfng it di· 
rectly at the departmental 
office system and small­
bus1ness market. The basic 
6/20 contains a 1 6-brt 
Honeywell Micro 6 proces­
sor, up to I megabyte of 
mafn memory, 6SOK bytes 
of s V.. -inch floppy-disk stor­
age, a 40-megabyte hard· 
disk featuring 20 mega­
bytes of removable media, 
an open slot. and five RS-
422A ports thar are adap­
cable to RS-232C devices. 

-

The GCOS 6 MOD 400 
operacing system. used in 
Honeywell 16· and 32-btt 
DPS 6 computers. ls stan­
dard. GCOS 6 MOD 400 is 
menu-driVen and supports 
transaction processing. 
data entry, office au coma· 
tion. terminal emulation, 
program developmenL. 
and communications soft­
ware . 

The 6/20's commun1ra­
tions features let it seNe as 
an endpornr for several 
workstations rn larger 
HoneyweU or IBM 1nforma­
tion-processfng networks. 
such as those using DSA 
and SNA protocols. ln addi­
tion to these abilities. the 
6/20 can provide electronlc 
mail, BSC and pre·DSA 
communications. and ce/e­
type emulation. 

A number of office-auto­
mation and data-entry 
packages ro Integrate sys­
cem and appUcarions soft­
ware wrth the 6/20 are 
available. Other options in­
clude three dot-matrix and 
two letter-quaffty prfnters. a 
dual-l ine asynchro· 
nous/synchronous com· 
municatfons controller. and 
a second 40-megabyte 
disk. The basic 6/20 costs 
s 17 ,000. Worksratfons 
configurable for rhe system 
start at S 795. The printers 
begin at s I 195, For more 
i nformation , contact 
Honeywell Inc .. U.S. Mar­
keting and SeNices Group. 
200 Smith St.. Waltham. 
MA 02154, j617J 
895-3658. 
Circle 725 on inquiry card. 

BBC Computer 
Available In U.S. 

The Acorn BBC com­
puter is now available in 



- -

the Unfted States through 
Fourth Dimensron. This 
2-MHz 6502-based micro-­
computer comes wrrh 32K 
bytes of RAM. 32K byres of 
ROM, a 7 3-key QWERTY 
keyboard with I 0 user-de­
finable function keys. a 
three-voice music synthe­
sizer with fUH sound en· 
velope. and a speech-gen­
eration system. Rear-panel 
connections are provided 
for UHF our, video out. 
RGB monitor, audiocas­
serte. and a local-area net­
work The built-in R5-423A 
serial interface, an RS-232C 
interface enhanced for 
speed and distance, has 
software-selectable data 
rates ranging from 75 to 
19 ,200 bps, A noppy-disk 
interface and four 12-bit 
analog fnput channels are 
standard, 

NTSC television output, 
RGB video output for color 
monfrors. and mono­
chrome monitors compose 
the video-display optJons. 
Among the display modes 
available are 40 by 22 Tele­
text, 160 by 200 four- or 
I 6-color graphics and 20 
by 25 rexc and 640 by 
200 cwo-co~or graphJcs 
and 80 by 25 re t. 

A 16K-byte BASIC 1ncer­
prerer in ROM comes with 
rhe BBC. This inrerprerer 
has a 6502 assembler that 
permits BASIC statements 
to be mixed with 6502 
assembly language and 
.such extensions as local 
variables, subroutines that 
pass parameters, and recur­
sion, Also In ROM is View. 
a 16K-byte word pro­
cessor. View provides 
global and selective format­
ting; search, change. and 
replace facilitfes: adjustable 
tab stops: and automatic 

What•s New? 

page numbering. 
Opcional expansion ca­

pabilities include a second 
6502 or 2808 processor 
wrth 64K byres of RAM 
and a National Semicon­
ductor 16032 chip. The 
Acorn BBC computer be­
gins at s 99 5. Dealer in­
quiries are Invited. For fur­
ther details. contact Fourth 
Dimens;on Systems. I l O I 
South Grand Ave., Santa 
Ana, CA 92705, (7 I 4) 
835-6202. 
Circle 726 on inquiry card. 

Group Computer 
Handles Information 

Needs 
Sykes Datatron1cs' 

Genus-Ge Group Comput· 
er and its comprememary 
software are targeted at 
the lnformarion-handling 
needs of managers. group 
or team leaders, and the 
people they manage. This 
multiuser. multitasking 
desktop computer per­
forms rraditronal data-pro-­
cessfng functions, connects 
to a variety of terminal de­
vices. and allows data from 
a number of sources to be 
gathered and interfaced 
with exi.strng data srreams 
and formars. All data. 
which is fully secured. can 
be reformatted to meet in­
dividual requirements by 
means of an optional soft­
ware '' forms' ' package. 

This software permfts user 
definition and lmpiementa­
tion of a complete lnforma­
rion system that tncludes 
Input. file management, 
and oucpuc processlng . 
Sykes has also developed 
software that provides 
basfc call-costing account­
ing functions for up to 
2000 lines. Called Tele· 
miser, this program can 
store more than 50,000 call 
records. 

Some of Genus-GC's 
technical specifications are 
68B09E processing power, 
256K bytes of DRAM with 
parity error correction. rea l­
tlme cfock, PABX-oriented 
networking abUfties, and 
twin RS·232C ports. Mass 
storage is provided by a 
I-megabyte 8-inch double­
s ;de d. double-densiry 
fioppy-dlsk drive and a 
10· or 15-megabyte 5 v.i-
1nch Wrnchester disk 
dnve. Enhanced wfth shell 
procedural capabili ties and 
hierarchical directory struc­
ture. the OS9 Unix-like 
operating system is stan­
dard. 

An Jmernal modem, two 
additional RS·232C ports. 
and rermfnals, pnnters, and 
remote data-communka­
tions are among the op­
tions offered. Prices for the 
Genus·GC begin at 59455. 
Further detans are avaflable 
frnm Sykes Dalarronics 
Inc , I 59 East Main St_, 
Rochester. NY 14 604, 
t7 i 6) 325-9000. 
Orcle 727 on Inquiry card. 

Large Memory 
Accompanies Rebel 
The Rebel compucer 

from T arbeU Electronics 
comes with 372K bytes of 

floppy-disk storage and 19 
rnegabyres of hard-disk 
memory. The Rebel fea­
tures 64K bytes of RAM 
two RS·232C ports, and a 
6-MHz ZSOB microproces­
sor. The Tarbell database 
system, BASIC. Wordstar, 
and CPIM 2.2 are supplied 
with the Rebel. 

The Rebel costs S4995, 
Including a cabinet that 
houses all hardware and 
the power supply. Com· 
plete details are available 
from Tarbell Electronics, 
Surte 8, 950 Dovlen Pl .. 
Carson City, CA 90746. 
(213) 538-4251 . 
Clrcre 728 on nquiry card_ 

Micro Processes Data 
and Words, Has 
C ommunlcatlons 

Features 
The Stearns Computer Is 

purported to be the firsr 
stcind-alone desktop com­
puter specifically designed 
to perform high-quality 
data and word processing 
while providjng full fnternal 
and external communica­
tions and networking cap­
abilities . Th s 1 6-bi t 
8086-based sysrem can be 
configured with as many 
as four 5 Yi -inch noppy-drsk 
drives and two 5-. l 0-. or 
20-megabyte W inchester 
hard-disk dnves. lt comes 
With I 28K byres of parity 
RAM rime and date clock 
with battery backup, I 6K 
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bytes of ROM for Initializa­
tion and self-tests. up to a 
dozen OMA channels, and 
four slots for expansion 
boards. The srandard oper­
ating system is MS-DOS. 
The l 2-jnch display uses a 
7220 graphics display con­
troller and provides 26 lines 
of 80 chare3cters and the 
256-character IBM font 
with an additional user­
defined font. Attributes in­
clude reverse video, blink, 
bold. and underline, 

Communications capa­
bilities include an RS-232C 
port operating at speeds 
rangrng from 75 ro I 9,200 
bps. built-in tutorial 
prompts. disk-file transfer 
wich error recovery , 
automatic dial-up for host 
access. user-defined date3 
rransration, Teletex. lBM 
3270 b1synchronous and 
IBM 3270 SNA/SDLC pm­
rocols. and from two to 
four asynchronous or syn­
chronous RS-422A chan­
nels with operation to 

CP/M and AppleOOS 
Combined In One 

System 
The System One from 

Extra Computer Corpora­
tion is a ZB0/6502-based 
computer supporting CP/M 
2.2 and AppJeDOS. Prin· 
cipal features include 64K 
bytes of RAM. 8K bytes of 
sysrem ROM. I 6K bytes of 
user ROM. and seven pe­
ripheral slols . Low- and 
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What's New? 

56.0CXJ bps. Optional ner­
wo rki n g abWties are 
avaHable through Micro­
ner. Which albws up to 
five intelligent workstations 
to be Hnked together. Each 
workstation Is abfe ro use 
applications software. rles. 
and databases white shar· 
ing prrnters. a common 
database, and communica­
tions with externar sources. 
Stearns is working on an 
intelligent communication 
system that wlll work with 
Microner to handle up to 
32 work.stations. 

Color graphics. I 5·inch 
display screens. I 28K or 
256K bytes of memory. 
Concurrent CPIM. and a 
cwo-channel Winchester­
dfsk controller are some of 
the options offered. For full 
details, contact Stearns 
Compucer Systems, 3501 
Raleigh Ave. S, Minnea· 
polis, MN 554 16. (61 21 
929-4400. 
Circle 729 on inquiry card. 

high·resolutlon graphics. 
40- and 80-column display 
modes, and NTSC and RF 
modulated video outputs 
are built 1n. The keyboard. 
a standard typewriter-style 
model, is augmented by an 
extra numeric keypad for 
repetitive number entry. 
System software is made 
up of Applesort, Perfect 
Wrfter. Perfect Cate. and a 
games package. 

The sugges red retail 
price is s 795. For full specJ­
ficarjons. contact Extra 
Computer Corp.. 68 Dor· 
man St. 5an Francisco, CA 
94 '24, {41 Sj 285-0 ~ 94. 
Orcle 730 on inquiry card. 

Shirt-pocket Computer 
Radio Shack's four­

ounce TRS-80 PC-3 pocket 
computer will slip into your 
shirt pocket. Tile PC-3 . pro­
grammable in BASIC. pro· 
vldes 16 anchmetic and 8 
string funcrions. Strings can 
be up to seven characters 
long. The PC-3, which can 
be used as if it were a direct 
key-entry c;;iJculator, has a 
24·character LCD. up to 
IO digits of accuracy. t .4K 
bytes of memory. two· 
digit exponents, and mufti· 
pie statements and arrays. 
Orher fearures include 
autom vc power-off to 

save banery life and com­
parlb iflty w ith PC- I pro· 
grams. 

A pr;nter/cassette rmer­
face is available as an op­
aon . The rhermal dot-ma­
rrlx printer produces 24 
characters per line at I tine 
per second. The primer/ 
cassette interface coses 
st 19.95. The PC-3 IS avail­
able for 599.95 at Radio 
Shack scores and Computer 
Centers. Radro Shack, 1800 
Tandy Center. Fort Worth. 
TX 76102. 
Circle 7 31 on inquiry card. 

MASS STORAGE 

18-megabyte Streaming Tape Backup 
Davong's stand-alone 

screaming rape drive backs 
up any W1rn~hester- or flop­
py-disk drfve used with the 
tBM Persona! Computer 
The Davong unit copies i 8 
megabytes of formatted 
dara onto a single 450-foot 
Y4·inch rape cartridge. It's 
supplied With sofrWare util­
ities for Initial checkout, 
copy from disk to tape, and 
resrorfng files from tape to 
disk. The utilities also com­
pare files so that the most 
current file with the same 
name Is restored. prevem­
ing rerrleval of obsotere 

files. Flies can be restored 
to a differenr volume. and 
an index fists names and 
dares of au backup flies . 
Unear 5peed is 90 Inches 
per second. and the bit 
density 1s 8000 bfts per 
Jnch. The average transfer 
rate is 28.9K bytes per sec­
ond . Its error-checking 
modes are Check Sum. 
Read after Write, and 
Group Coded Recording. 
Verify Pass error checking 
is optional. 

The Davong streaming 
rape backup costs S2 I 95, 
including cabffng. adaprers. 
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What's Nevw? 

sofrware. and documenta­
tion. For additionaj infor­
mation. contact Davong 
Systems. 2 J 7 Humboldt 

Court. Sunnyvale, CA 
94089, (4081 734-4900. 
OrcJe 732 on jnqulry card. 

Drive Subsystem for S-100 Bus 
Digf-Data's Model ?OS telligent 1/0 memory to the 

cartridge tape drive works hosr. 
with any 8080-. 8085-. or Utility programs on 5 ~ -
ZBO-based 5- J 00 bus com- or 8-inch disks are pro-
purer. This device stores up vided. For complete par-
w 17. megabyces of un- [lcula rs. contact D1g1-Data 
formarred data . The trans- Corp .. 8580 Dorsey Run 
fer rate 1s 20K bytes per sec- Rd.. Jessup. MD 20794, 
ond . Record lengths are se- {30 l) 498-0200. 
lect.3ble from 256 ro 32K Circre 733 on rnqu1ry card . 
byres for a total formatted 
storage capacity of 16.6 
megabytes. The maximum 
effective storage rate is l . 1 
megabytes per minute. Up 
to eight units can be sup­
ported by a single 5-100 
controller board . The Mod­
el 70S operates as a nonln-

Hard-Disk Subsystem 
for Z-100 

Thought Works hc3s c3n­
nounced rhe availability of 
Datafiles. a line of hard-disk 
subsystems for the Zenith 

Z- 100 computer. Three 
storage capacities are 
offered: S. 10. and 20 
megabytes. Datafiles are 
self-contained systems. 
complete w ith intelligent 
controller. power supply, 
cabinet and software 
Hard wiring is not required 
because Jnrerconnectlon is 
accomplished by means of 
an interface board inscalled 
in a Z- 100 slot and a rJbbon 
cable. The software sup­
ports both CP/M and 
Z-DOS. Pnces range from 
52495 ro S3995. For full 
specifications. concact 
Tlloughtworks. 3532 West 
Thomas Rd., Phoenix. AZ 
85019. !602) 269-684 l . 
CfrcJe 734 on 1nqufry card. 

Mlnlflle Avallable 
with Two Capacities 

The FDS-100 Mfnrfile. a 
self-contained. 1ntelhgent 
5 V-i-inch floppy-disk sub· 
system, 1s available 1n 

slngle-sjded 89K-byte and 
double-sided f 79K·byte 
versions. The basic M fnrfile 
features a microprocessor 
controller, power supply, 
and an RS-232C interface. 
Minifife's me-management 
runrnons are resident in 
firmware and controlled 
from a front-panel key­
board. System status and 
error information 1s com­
munrcated to the operaror 
by means of a three-digit, 
seven-segmen numeric 
display . A varlery of 
switch-selectable options 
for data rates. number of 
stop bits. and hardware 
synchronization are pro­
vided. 

V ersions of the M inifile 
with an 8-blt parallel inter­
face and dual RS-2J2C 

ports are available. The 
parallel interface model of­
fers handshaking s,gnals. 
The Minifile ranges From 
S 1595 to 52295. depend­
ing on storage capacities. 
For more information. con­
tact Atek NC Corp.. 887 
Main Sr.. POB E. Monroe. 
CT06468, 1203) 268-1839. 
Circle 735 on inqujry card. 

Winchester Backup 
System 

Mountain Computers' 
I a-megabyte cassetre-tape 
drive backs up 5 !4 -inch 
Winchester l1ard-d lsk 
drfves_ This single-head 
four-track drive is for use 
wJth Apple and IBM Per­
sona I Computers and can 
record or transfer data at 
either 30 or 90 rps (inches 
per second) . Average 
backup times are l 2 
minutes at 30 ips and 4 
rnrnules ar 90 ips. The 
cransfer rare 1s 24K byres 
per second at 30 1ps and 
72K bytes per second ar 90 
rps , ANSI-standa rd 450-
foot cassette tapes are 
used . 

The rape drive com 
5 l 095. The controller inter­
face is S295. M ountain 
Computer Inc.. 300 El 
Pueblo Rd .. Scotts Valley. 
CA 95066, (408) 438-6650. 
Circle 736 on Inquiry card. 

3 1/z-lnch Winchesters 
on Market 

Two versions of rhe 
Rod ime PLC line of 
3 Yi -inch Winchester disk 
drfves are available: L"he 
Model RO 35 I . a sfngle­
pjarter dnve with 5 mega-

October 1983 ® BYTE Publicollbns l nc. 607 
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bytes of formatted storage, 
and the RO 352, whfch 
has twin platters for twice 
che storage. The 350 series 
drives use open-loop 
head/arm positioning with 
a double-precision stepper 
motor. Data records at 600 
tpi with more than J r .000 
bits per Inch. The average 
access time Is 85 mJHisec­
onds; track-to·track access 
time is 15 milliseconds. The 
data-transfer rate is 5 
megabits per second . 
Physlcal dimensions are 
J .625 by 4 by 5.25 
inches-about one-quarter 
rhe volume of a standard 
5 V4-lnch Winchester drive. 

tn OEM quantities. the 
Model RO 35 l costs S555 
and the RO 352 is S695. 
For more information, con­
tact Rodime PLC, 2580 I 
Obrero. Mission Viejo. CA 
91291 , 1714) 770-3085 . 
Circle 737 on Inquiry card. 

PRINTERS 

Olympian Letter­
quallty Printers 

Olympia USA has inuo­
duced two letter-quality 
printers: the ESW3000 and 
the Electronic Compact 
RO. Both printers are 
microprocessor-controlled 
with bidirectional paper 
and carriage movement 

The SO-cps ESW3000 
can handle forms up to 17 
inches wide and has the 
ability to print 150, 180, 
and 255 characters per line 
in I 0. 12. and 15 pitch, re­
spectively. Print enhance­
ments include boldface. ex­
panded print. and double 
print. The ESW3000 uses a 
I OD-character print wheel. 
Jt is available with a serial 
RS-232C, a Centron cs-
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compatible paraUel. or an 
IEEE-488 interface. A bid;­
rectional forms tractor and 
sheet feeder are optional. It 
costs s 1899. 

The Electronic Compact 
RO has built-in serial and 
paraHel interfaces that offer 
compatibiHty with a variety 
of cornpurers. This printer 
operates at 14 cps and 
offers boldface and under­
line printing. Original plus 
four copies can be printed 

simultaneously, and it han­
dles forms up to 1 4% in­
ches w ide. The Compacr 
RO prints 11 S characters 
per line in IO pitch, I 38 ~n 
12 pitch. and 172 in 15 
pitch . It's outfitted with a 
forms tractor. The sug· 
gested price is Jess than 
s 700. Contacr Olympia 
USA Inc., FOB 22. Somer­
ville, NJ 08876, (201) 
722-7000. 
Circle 730 on Inquiry card. 

.. 

Color Plots In Less Than Three Minutes 
Hewlett-Packard's HP city command for specia l 

7475A can plot as fast as drawing condlt;ons. a 
15 Inches per second to ''view" mode that halts 
create a vanety of multi- me plotting so that you 
color pie, bar, line, and rext can review the chart being 
charts Jn less than three produced, and the ability 
minutes. This desktop·sized to rotare charts 90°. which 
plotter has a 2g pen accel- simplifies adding horlzontal 
eration and uses a six-pen, charu into vertical formats. 
drop-in carousel to pro- The HP 7475A accepts I 1-
duce a Hne resolution of by r 7-inch paper and 8V2 -
0.001 inches. Pens are se- by I I -Inch paper and over-
lected from the carousel by head transparency film. Its 
either front-panel controls dimensions are 22 Ys by 
or through program com- 14~ by 5 inches. 
mands. When returned to The HP 7475A is com· 
the carousel. the pens are patJble with a broad range 
automatically capped ro of computers and softvvare 
prevent dry-out. Standard from such manufacturers 
features include a pen-velo- as Apple, Locus, and IBM. 

Two lncerfaces are avail­
able: RS-232C and HP-IB, a 
Hewlect-P ackard-enhanced 
version of the IEEE-488 
bus. An optional cable lees 
you operate the plotter 1n 
series with a terminal 
when using the RS·232C 
Interface. The list price for 
the HP 7475A Is Sl895. 
For full details, contact 
your loca l Hewlect­
Packard sa les office . 
Circle 739 on Inquiry card . 

Multlfunctlon Printer 
for Text and Graphics 

The Facir 4528T inrelll­
gent printer prints text. 
matrix characters. and pin 
graphics at 165 cps. In rts 
standard mode. this multl­
pass unit produces near­
letter-quallty characters. 
unldirectJonaUy or bldirec­
tionally , wtrh selectable 
standard. boldface. con­
densed, extended. and hy­
brid print styles. It offers 
pitches of lO. r 2. or T7. 
proportional spacing. and 
the ability to print at 285 
cps at 17 cpt. It offers con­
tinuous tractor-feed and 
multipart forms capability 
for original plus .six copies. 
Paper length is program­
mable up to 18 inches. 

An opnonal package 
Jets you print variable-size 

characters and up to nine 
different bar codes. Char­
acters can be printed tn 
any size. up to 9% inches. 
and can be positioned .side­
ways and upside down on 
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rhe same line. The 4528T 
can prlnr formatted labels 
on paper. plastics, and thin 
metals. and It can create 
cusrom formars for specfaJ­
ized labels. rncrementing 
and decrementing 
counters are provjded for 
sequentiar labeling and 
message variation. Up to 
I 0 .000 repeat-message 
label copies can be pro-

duced offi1ne. 
The Facit 4528T has a 

hinged cover with either a 
solid cop with rear paper 
exit or a slotted top. It costs 
s 1595. The variable-size 
and bar-code oprfon is 
5400. Contact Faor Inc., 
235 Main Dunstable Rd .. 
Nashua. NH 0306 I , 
Circle 740 on inquiry card. 

6-lnch-Per-Second Plotter 
The MP 1000 plotter The RS-232C version fs 

from Watanabe lnstru- S 1090. Conracr Watanabe 
ments Corporation has a Jnsuuments Corp , J 2 
plotting speed of 6 inches Chrysler St. . Irvine. CA 
per .second. It can operate 92714. (714) 770-6010. 
w1rh oil- or warer-based Circle 74 l on Inquiry card. 
Fiber-tip pens or ink dra~ing 
pens. Six different pens can 
be automacically selected 
during the plotring process. 
A built-in single ASCII-char­
acter instruction set. said to 
be .simpre ro access and 
use, lets you write pro· 
grams for the plotter with 
minimal fuss. The MP l 000 
can be equipped with 
three Interfaces ~ serial RS-
232C. GPIB IEEE-488, or 7-
or B·blt parallel. 

The IEEE-488 and the 
parallel models cost s I 190. 

MISCELLANEOUS 

Customize Your 
Computer Work Area 

You can custom design 
your microcomputer work­
.station with Misco·s hne of 
modular furrnrure The line 
rs made up of computer 
and printer stands. a con­
necting leaf. a universal 
compartment . and a 
printer paper basket. an of 
which can be used lndivid-

ually or positioned In 
various configurations . 
These products feature a 
walnut-grain laminated top 
and black steel legs. Op­
tional casters can be added 
to the stands. Prices begin 

-

Pair of Robots for the 
Home 

Bob and Fred are a pair 
of robots from Androbot. 
Bob [brains-on-board) is 
built with an 8086 micro­
proces.sor. 3 megabytes of 
main memory, and 10 slots 
that house irs components 
and provide For expansron 
capabilJr ies . Bob can 
navigate a room and talk in 
a human-Ike voice . In­
frared sensors attract ir to 
humans, while ultrasonic 
sensors help Bob avoid in­
anrmate objecrs. Options 
include Androwagon , 
which enables this robot to 
rransport objecrs from 
room to room. 

Fred /friendly robot edU· 
cational device) 1s designed 
ro seNe as an introduction 
to robotics. It seNes as a 
mobile extension of your 
home computer and can 
be programmed co perform 
a series of movements or 
operated Independently by 
a remote Infrared con­
troller. Fred has the ability 
to execute on paper com­
plex geomemc shapes pro­
duced on a computer 

at S24.95. The complete 
I ne cosrs S224.75. ContaCl 
Msco Inc.. 404 Timber 
Lane. Marlboro. NJ 07746. 
(800) 631-2227; in New 
Jersey. (20 I ) 946-3 500. 
Circle 742 on inquiry card. 

screen, It's packaged w ith 
a mint Androwagon for 
rr.msporting small objects. 
Mechanical sensors detect 
edges. preventing Fred 
from falling off table tops. 

Bob costs S2995 . The 
optional Androwagon is 
595 . Fred costs 5300. For 
cornpiere rnformation. con­
tact Androbot Inc. , l 0 I 
Ease Daggett Dr .. San Jose. 
CA 95134, 1408) 262· 
8676. 
Circle 743 on inquiry card. 

Where Do New 
Products Items 

Come from? 
The information printed in 
the new products pages of 
BYTE Is obtained from 
"new product .. or " press 
release" copy sent by the 
promoters of new prod­
ucts . If in our judg· 
ment the Information 
might be of interest to 
the personal computing 
experimenters and home­
brewers who read BYTE. 
we print it In some form . 
We openly sol/cit releases 
and photos from manufac­
turers and suppliers to this 
markerplace. The informa­
tion Is printed more or less 
as a first-in first -out 
queue. subject to ceca· 
sional priority modiflca· 
tions . Whlle we would not 
knowingly print untrue or 
lnaccurare dara. or d<ita 
from unreliable compan­
ies. our capacity to evalu­
<ite the products and com­
panies appearing in the 
··what's New? " feature Is 
necessarily limited. We 
therefore cannot be re· 
sponstbre for product qual· 
ity or company perform· 
a nee. 
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IBM PC-COMPLETE SYSTEM 
VERY SPECIAL PRICE 
PC System includes 64K IBM PC with two Disk Drives, 
Controller. Color Graphics Card, Monitor. .. . $2590 
SPECIAL OF THE MONTH!! 
IBM PC W/64K, 360KBDiskDrive, FDC, Color Graphics 
Card, Monitor. JOMB Hard Disk W/Con/roller; Cable, 
Software, Matrix printer. Cable. all for only . . $3990 
DISK DRIVES FOR IBM PC 
Thndon 100-2 ... , ... ... , , ... , ...... • . . . .... . $240 
Shugart 455-2 . ..... , ... . .......•... , .. .. , .. , $24.5 
Teac SS-B . ... , . . .. . ......... , ........ ...... $255 

MONITORS 
AMDEK 300 . . .. . $1'10 300A ., . .. , ...... . $190 
PRINCETON GRAPHICS SYSTEMS 
Hi-Res Color .. ..................... ,, . ... . $490 
PRINTERS 
C·ITOH 
GX-100 . ......... $240 JSSO .. .......... $690 
8510 .... . .. ..... .. $460 F-10 .. .... ,. , ,. $1290 
F-10 ...... . . .............................. $1690 
OKI DATA 
82A ... , .......... $440 84A . ...... , ..... . $975 
83A ...... I ' ' ' •••• $690 92A ..... ' ' ' .... .. $575 
93A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... $970 
EPSON 
FX-80 .. . ........ . CALL FX-100 ...... , .. , .CALL 
BROTHER 
HR-1 .... ..... ...... . . ............ .. . . . . $750 
HR-JS .. . , .... . ... ... , .. , . . , .... , , ....... $570 
SMITH CORONA 
TP-1 .... , ......... , ... ......... , . , . . ...... $520 
STAR MJCRONICS 
Gemini 10 . . . ............... ... , . . , , .•... . . $370 
Gemini JS . .. , .................... . ......... $540 
DIABLO ...................... .......... . CALL 
NEC SPINWRITER 
7710- J ' ' ...... ' .. $1950 3510"' . ... ...... $1350 
7715-1 ......... .. $2100 3SJS ...... , ...... $1350 
7720-1. ' . ........ $2400 3530 '' ' ... ... ' . '$1550 
7725-1 .. ' .. . ' .. .. $2400 3550 '' ' . .. .... ' '$1850 
7730-1 . .......... $1950 PC8023A .. , ... . . $450 

... ,.& ........ .................. 
1714) 898-9100 

HARD DISKS FOR APPLE AND IBM 
DAV ONG 
5 MB . , . . . ................ .. .. , ....... . ... $1450 
JO MB .......... . ...........•.. , ...... ..... $1650 
15 MB ........... . . .. .. , .. • , .... . , , , . . . , .. $2250 
MEMORY BOARDS 
MONTE C.ARLO ... . , . . .... ... ........... CALL 
TECMAR .... .. . ... ............ . .. . ...... CALL 
AST 
TO Plus. Five function Card .... .. .. .... ... .. . $199 
Combo Plus 4 function card. Fully pop. 286K . . $490 
Mega Plus. Fully pop. Sl2K . ..••..•. $990 
AST SIXPAK 384K , . , ................... CALL 
01JADRAM 
Quad Card. FuJJy pop. 256K ....... . ......... $500 
QUADLINK . . .... ................ , , , , , ... CALL 

BIC BLUE . . . ... ............... , . , . , . , .... $470 
HERCULES Graphics Card. , ... , . . , , , .... , , $490 
MAYNARD SANDSTAR SERIES 
FDC S 114 & 8" .. .... ...... .... , ... .... . .. ,. $220 
Mullifuaction Card , , , , , , , , , , , , , , . , , , , , , , . . $90 
Memory Card .. .. .......................... $180 
DISH DRIVE FOR APPLE 
Slimline, or Standard . , . . . . .. , . . . . . . . . . . . . . $250 
PERSONAL ACCOUNTANT Software for your 
Apple lie and Apple 11 +. . . $190 
APPLE lie 
Computer System, Controller, Two Disk Drives, 
Monitor ... , ..... ,. . ..... .... . . . $1590 

631 E. First St., Tustin, CA 92680 
1>RICES ANO AVAILASILITY SUBJECT TO CHANGE Wl'fHOUT NOTICE 

llPPl..E: is ;i trademark ol Apple Compur r~. Inc. 
I BM is a 1radema11· o IBM Corp. 

c rrc1e 303 on Inquiry ca1d. 



CHECK SUNTRDNICS NEW LOW PRICES 

AFDC·l Floppy Disk Drive Con1roller . 
$7995 

Runs DOS 3 ,3 w ill1 any standa<d Shugar1 com· 
palill le 5:1•" Disk Drive. 12 Onves Each Cardi 

ASCII KEYBOARD A&T .......... .. ., • s79oo 
Plug 10 compat l b~e w ilh Apple II, has shif1loc~. 
unde,.,.core, I ] aod back slash characte1s. 

Apple Prototype Board. 
Double Sided g lass w ll h 
gold plated Apple and 
General Purpose tetm1n 
al$. Conta ins ma1ri" ol 17 
K 63 solder plauid donuts 

on l!'>" ~ .1" spacing. Great lor 14, 16, and 24 pin IC's. 
SUN-722 . 7.95 

Apptate PROM 81a51et . . • • . 119.00 
" ALS" 80 Columri Can;l _ .. 159.00 
" ALS" Z· CARO (ZBO CF'U) , 149.00 
API Apple F'erallel F'rin1er Interface card. 

Centronict1 Compallble 

General Products 
M itsubishi Disk Dr1Ve5, SW and 8" SHm 

5'14 Thin OSDO 40 Track . 
8' Thm OSOD n Tra~k 

. S45.00 

310.00 
450.00 

Genera I Products~ -cont. 
Video Monit ors 

1 • .. • • .• • 
SAMWOO GRE.E.N 9'1 18MHz~.~115.00 
SAMWOO AMBER 9" IBM Hz ........ .. . 119.00 
SAMWOO GREEN 12" UMH~- ... - . - - • - .. 124.00 
SAMWOO AMBER 12" 12.MHt ..... .. . 127.00 
Campn.,10 Vldeo I 0 750 !one; -oh11in<1 75 rnk <1t1m 
lmpl><lnn"" Nore' Plaaoe add 57 50 "h~??lng •nrl harnl· 
hng (()r the video mo111tors. 

Assembled Connectors and Cables 
Centronics Type Cable Asttmblies 36 pin Oat cable 
w1lh rn le 10 male o r male lo fernale conneal ors 

4 lt .- 524.95 6 fl 27.95 
RS232 Cable Assemblies 25 ptn Ila• cable with m;.1la 
10 male or male to female connectors . 

5 11.-$29.95 10 ft .~$35.95" 

Assemble Your Own Cables 
Ribbon C4rd Ed91 10s 
C..bll! Cofl l'l ec:to.r Socll.t t 

ea .. Ptic!!lrt P<i•• ,, ... 
w so $246 $3 tl6 
16 065 480 J.87 
34 D.83 [J,93 630 
40 100 6.90 7 2(1 

50 1 lO 7,58 7 50 
IDS 08-ZSP Conne~m 

tosoe-us Co Meet~! 

Super Sale 
PIN 
271~ l450nS I 
27:t2 14'iOnSI 
4531 f450nSI 
2.764 l!'B p1nl 

g.24 
3,80 
4,15 
S.95 
5.96 

Z!ou p 
l ,&5 
J ,!18 
s..as 
5.S5 

PIN 
1>'116P·l OSOnSI 
2114L·2 noo~SI 
4164 
ZBOA CPU 

Ha.do<' 
c .. 1w1 
~let 

.$4.74 
4.68 
5-2~ 
S.9~ 
620 

8-24 
6.10 
1,62 
cau 
4.99 

SS-95 
$6.25 

ZSup 
5,75 
1;62 
Call 
4..99 

SUNTRON/CS CO., INC. O/,Llr<JrH!fj~ 2f3-644-1149 

Circle 445 on inquiry card . 

5·100 Products 
- -----

] 1., 

I I ' I 1-=-
' , I I I I 

l I I I I I 
I L - " . - I . T·~ T I I . I ' 

- . 
64KSM A~T without RAM .----- .. 

S-100 
MEMORY 
BOA RO 

s15500 
64KSM A&T w ith 6'1k RAM l32·61 !6's) . 339.00 

S-100 Boord' U•a• 6Ml-i• 6 1 15'~. 'ttA ma power. Ban 
So1et1 p lu > E~t1mded Add1u11r•u •JI0\111 l tH 01ull 1· 
m marv bo11rd se1-up 4 !nclependom 16~ Bloek$ mole 
easy use wllh mUl,1-usar syslttms Anv 2K RAM m .., be 
replaced Dy 2? 16 EPROM 

SBC-880 ZBOA CPU, A&T . S169.00 
SBC·RBO ZBOA CPU, Kit. 149,00 

4Ml-iz ZSOA CPU llo9rd• wit~ Serial P1>ralllll Par1s 
Uf{)(!-1 AOPi>V Conuoller. Allll 1:45.00 
UFD<;· 1 FIOPl>'t' ConVoller. KJ1, .2~.00 

Th UFDC- 1 Flapp'f Con1toll°' '""' lh• W0'79f> &h•P 
v,;hld1 rYni 1tu hor and10' a~· S,i1.1/' Oi:1 °'''-' :f. 

CLOCK CALENDAR A&T . 115.00 
CLOCK CALENDAR 1<11 95.00 

lhll 5 · 100 Clodl C londar Bo01d hM 4 int "''pit. T1m1t. 
Day ol Wee~ a~d Buttery Ba~lup . 

S-100 Prototype Board 
Double Sldad lass w11 
go ld plated, numbered 
S-1 00 ~urm tnaJ s_ Ma1rl li of 
25 ~ 78 solder plu1ed tlu 
nu1s.on lS'' ~ 1" spacing 
Locations for headers and 

regulators. Great lor 14, 16. and 24 pin IC's 
SUN-721 -- - 12.95 
Mother Boards 8r Card Cages 
SLOTS Ba"' Bd !\IT t. &: T 

6 512.00 S37 .00 $~2.0Q 

8 16.00 48.00 7l.OO 
12 22 .00 6!.00 103,00 

w•CAGE 
S77,QO 
108.00 
143.00 

10NIM1. No termtrti~ioll 'nctuce:s powur ~r•d1( 'or ilnd 
¥110,ng •or l'T't.1~fifl tan U~ 01<,~ conl\CKltJt (Of 'SO•dutt~s.~ 
•n~talla•ion ~nd 1e(llQY91 ol oower I ·~s: t h11a1. 

00l$1DE CAUFOANJA rOl.WEE 1-800-421 ·5775 
12.621 Crenshaw Bl11d .. Hawthorne. CA 90250 

$TORE HOIJR!; MON FRI 
'!iiAlltAOJ\-, 

g «Mot~\ IH fl l'Wlpri 
•o fiel .. , ~, i1 1 s nt1p11 

M1111Chdt1.-- \.ii111m111010J11t•{ :$U) s .. 11f.iC:h .. i;a~ M1Jfl• t V'O~rttllf l1 PO eox I 51 t> ~ e J.lAWfH()l\Nli. tA90l5D Y fhjpl~ 
M~"l'i'C-11J11 ~ l•l;..jij1u• •l'lrJ11.d1~ 1t•t1111111onoou11 Ad1111 OOuor.111Q1: il•tU ... , ~1ll111•1• ~ ·~• 11,SJ 1 puu11u .. u1~1' "'" t11•, , ' ~trt1•10•~1 

SUNNY LOW LOW COST 

POWER SUPPLIES 
(LINEAR & SWITCHING) 

FOR S-100, DISK DRIVES 

pco1mf 'I> ~fl .. d 11"1" 1 r:.11U lf\,tl~ll t"5lth!J1lS o1!'.li.l 6", • 11Jt '"" 

S-100 & DISK POWER SUPPLIES: 
No. 806 & No. 516 Malnframos Kil 1, 2 & 3 for s-100 Ai, R3fo( 2 Otlves(AllppY&llJrdl 

OPEN FRAME, ASSY. & TESTED, 6 OUTPUTS, AOJU. & FUSES PROTECT. 
ITEM + SV OVP SV 24V(OR · 12V) 1 BV 16V SIZE W x D >t H PRICE 

lA 5-7A PEAK 13A 3A 10'' >r 6" x s" 105.95 sA 12 SLOT & 2 FLOP~Y 
(1 Floppy & , Hard Disk) 

S4 6 SLOT & 2 FLOPPY 4A IA 4·5A PEAK BA 3A B~" 5 ,. it 4~1" 95.95 

DISK POWER SUPPLIES: OPEN FRAME. ASSY & TESTED. REGULATED. ADJUSTABLE & FUSES PROTECT. 
rrEM IDEAL FOR +SV OVP 5V • 24V (Of • 12V) f av Unreg. 4.12V $ 12.E W >t Ox H PRICE 
Ro 2• B" SUMLINE 2.5A 2.5A -5APea~ s '· x4··x 4" 51.95 
A1 2 )( B" 0< 2 x 5 '• " DISK 4A 1A 3A - 5A Peak 2A 8" it 4" x 314" 58,95 
A2 [3xB" (or5'1~ ") FLOPPY) SA IA SA-8APeak l~:· x4~:· lt3~~." 71.95 
R3 ~ 1x Floppy&. Ix Ha~ 6A IA GA - BA Peak 1A 9 x 6V• <l t11 65.95 

AC & DC POWER CABLES WITH CONNECTOR FOR 2 DRIVES 8.00 SHIPPING FOR EA PWA SUPPLY: SS.SO IN CAL.IF.~ 

S 100 POWER SUPPLY KITS $8.00 IN OTHER STATES;S18.00 IN CANADA. 
- . (OPEN FRAME W IT H BASE PLATE, 3 HAS. ASSY. TIME) FOR EA. TRANSFORMER: SS.00 IN ALL STATCS; 

ITEM !IDEAL FOR) - 6V -av 16V leV ~28V StZE. WxOxH PRICE Sl2.00 IN CANADA. CAUF. RESIDENTS ADD 
KIT 1 15 CARDS 15A 2.5A 2.5A 12" ~ 5" 47tii " 54.95 S,S'l'a SALES TAJ( , 
KIT 2 20 CARDS 25A 3A 3A 12." x 5" x 4W' 61.95 OEAISI 
KIT3 OISKSYSTEM 15A IA 3A 3A 5A 13 " x5" x4W' 69.95 l~~~~~~s ~ 

6 SLOT MAINFRAME A.SSY. & TESTED ONLY $399.95 • SHIPPING 518.00 
EACH MA1NFRAME (ITEM NO 800 OR 5161CONTAINS EMI FILTER • FUSE HOLDER • AC POWER CORO • POWER SWITCH & INOICAiOR • 
RESET SWrTCH • 4 ) " CX)OLR«; FAN• S- 100 BUS 6 SLOT CAAO CAGE • !11012'-D llioC. 50/00 HZ) J'OWl;A SUPPLY FOR DISK DRIVES & S-100 
S LOTS • 2 EA. 0C POWER CABLES WITH COf'INECTOA ANO MOUNTU>lG tv.ROWllAE FOR DISK ORIVES • 9 EA. Cl.IT .OUTS: 1 FOR D82S. 
CONNECTOR, 1 FOO 50 PIN CON CTOA a 1 FClfl CE.NTF'IONICS '" CUSTOM Fi \SH & LOGO-LESS • C<:Jt.lP/\CT StZE" • LIGHlWEIGHT, 28 LBS, 
.IIEM._Ull6 FOFI:? EA. 8" Tr!JNLINE FLOPPY (T/\f'tDON TMs.48-1 & 848-2 OR EQUIV I, OR ONE H/\RD DISK, POWE.A SUPPLV I BVl!IA., i61/l3fl, 
~P. fill/ IA & 24Vl5A. SIZE 12"[1'1') > 18.5' [DI" 9 lf'(HJ 
ITEt.11~~ FOR 2 EA. s~.- FLOPPY [T/\NOON TM. too 1, 1!. J, . OFI EOIJIV.j , OR 0010 s~. Fl.OPPY & ONE 5 . .. WINCHESTER HARD DISK 

600-2. OR EOUIV POWE A SIJPP y av 8A rNI Q\/P w OllP 21/IGA. F'EAK SIZE s S"(W) 9 5"(0) T'lH) 
No. 1186 8t 
No 516 MI r 

MAILING ADDRESS SUNNY INTERNATIONAL SHIPPING ADDRESS 
I~] P 0 . BOX 4296 (TRANSFORMERS MANUFACTURER) 22129' < S VERMONT AVE [~1 
[.....- TORRANCE . CA 90510 (213) 328_2425 MON-SAT 9_6 TORRANCE. CA 90502 ~J 

TELEX 111255<1 

Circle 444 Ort Inqu iry card 



max en. 

MS Gl~E INC. 

R IBB ONS 
QP90N · .. •- 4 ... i&A ­

C9if' 'l. ,..1d D • • M.l n , ::! 
..t[i.lill'i\ ..... <l.:J&'I' 5L 

•c.......-....,~ .... ~-~ . 
.:11aa.aa')' ., 1ao 

... ow 011!1&"'1 . .. .,.~ 
.,a .DD l:ooicDD ••T-

., . 11co.2a7 .. ., 01 211 
A.!!•• ~,r-c.-.r~ 

CtAttt..O 
~• l""l;rldg•• 

Circie 289 on inqulry card . 

? ,-l'A, 
M J" .. 3 

4~"kA. 
Mln :I. 

PC/FORTH TM 

Complett FORTH program d11Velopmen1 iyllems 
ror th e IBM., Perionol Comput&r. Pockoges 
include inl @rpnil@r/compil~r with vi r1ual memory 
mono9emenl, !One edi or, cvs1om 1creen edilor, 
cmemb1er, decompiler, utllHies. fUe ond record 
cxceu modu~e1, ond many doft'IOf'WatJan pro-
9rom~ 150 page um manvol. . S 100.00 

Soltwore l loaling point, lnlnl 8087 1uppor1, colot 
graphics uteruions, and ta rget compil~r ovoi l· 
able ot oddilionol cait. 

Specify PC-DOS or CP/ M-86 . One di>\ dri~c 
and 48 khy1e1 RAM required. Soft wore wppli" d 
on .S'/• inch single 1ided 1of1 i,eclored doubJe 
den1;ty di1kel1 &1, 

Laboratory Mlcro•r•t•m• 
4 147 a..!ho .. n 5trHI 
Leo An9olo11 tA '10066 
(213) io ... 1•1 2 

k t1 •'f !.., I ~ ..,......,..._~ c..._ n.,., • .,.vr .. :1...._.- • .o,...1 lnt9'1 ~ 1 ... 

Circle 263 on Inquiry card. 

MODEMS 
TOM-PC 
Rl~on PC 212A ~.00 

"Plugs llltO IBM PC card SIO't 
'300 and 1200 bps. asvochronous 
'Fu ll/Hall duplex 
· Au tomatic dlaler, tone or pu lH , . u lo redial 
• Baltery protec ted memory for number 

storage 

PC 212A Sofl Wnre ~9.00 

" l nt erl~ce! PC ~1 2A MODEM lo PC 
•Menu driven 
'StoreG le l~ptionn 111J111bers, log-<1n 

f) IOC«!Ule$ 

APPLE JI, APPLE 11 PLUS, FRA KLI , 
8 £L L AND HOJllE.l L 
MuU~Tllott MODEM II $lll~ . oo 

' Pluga Into 110 slot 
·300 bp" asy11chronous, fuWhall duplex 
"Au1omat1ci:llarer 
' Me ~u dri• en saltw11re 
Pennsylvania residents add 6'1w H ies ta>r. 
!H>dny re turn·lo-factory warranty, 
1 D- 45 <leUvery. Shipped U.P.S. 
Ch~ok, money or'de r COO to 
Joma fax A.uod ota 
8'a'WftfbUTi Road 
Ba.r I )9/1 R. f). #1 
Nt~<own • PA J8~'0 

2151 91·JJ9J 

G.L[]LJLESTEH 
~Or:lPLJTER 

Plllt.t.. all feahlms Ill Promqueen les~ mimic mode. 
Soltwar11 "1h:irKed lo include £Pll()~ QC utilities. RS-
2.32 comrnunlatioo. printouts. 28 pin ZIF ~oc).el. 
R~dJ, editsrunu nd 
Pl'Olflms all S ~alt 
2500 and 2700 m ies 
EPROlilS pl~ variety 
of ££PROMS a ll w~h­
oul PMSD!lil lily motl­
uru. Commodore C-
64 ltost tilmpuler. 
Inquire ab<lul the 
mimlc mode C1pabi1-
ity in our VIC PtOJllClllHfl. $299.00 
ROM Packs Industrial quality circui l ca rds are 
soc , eted, so lder masked. lullr byp;m,ect, and in­
cl ude ·a 1round plane for 10111 noise opera lion. In­
cludes I EPROM. BK tt l6K model s for VIC-20 and 
C·64. Specify 2732 or 2764 EPRDM type. Molded 
pl 1~1 c cm. $39.00 
GlOUC STEA COl':lPlJT P. 
I B l 1d b~rn c ··~· O l o~ eHlel MA 01910 &17· ll-17 

Circle 195 oo Inqui ry- card. 

-SHIELDED OAT.A C'A_Dt ES 
l ti1~ 1 l ~•M""-1 't(>UI ~ '' W11il ~.t.d Oti1:. C. bja t.14 ff:'t ~ JI ,......,ii C.... Sp;or11, uu•f Jllll""dt"• ""tliflii ~ ".., lltlllltcxinnctS. 1111':1 1n !J 
~,~. 

l&u.1 1~ t ..... S • i>I.,... 
i(.1i f'tlft it .... i .. HI • t,..> • tlll ~ 1 - I 

(i;rjJ!T • I ~.t lri .. 1~fl4 

lJsl , ... 
'"' 

N ... 1 ... JCAf O..-<,t~•-.rl"Mt•-. I ..... • • • 
1 !>.) .Hu:1m~Ar 5m.• .... ._ .-Ht ~•11-.-i ,1' .. • • 1 l'W 

Iii'"' P!il..,-~OD£M•l0D 54M .. _., ~I ,.._,,i; U71 IJ~ 

llfGH SPCLD MODEMS ~~· ~100~ 
l'l'• ••.., 111 21JIM.t.lllP~f ,._,.~ t. U 1•.n 
,~., • • I MJlllTMOOCM ~ JIKI 5Mie••U. ~ • A1• 4 u a 

IM,tiflilMOOlM 1 JODI :Sitwt!~~ I JOO ' 4" 
'f:·~~ll lH U H 

u..-.M O.r.. '&", ... ~ 2 111J ,....,. Oii_ .. , 
1200 __ ,_ '4'4:!i •U.• 

l'lllNTEM 
OUi"'l'WiWfUll 2000 'i'lo~lft ... .II( flt.Ill • Mt ....... 1 .. a culf.I I 11(10 t ~ il!U 
'Cl lil04t.t. '14•l• t" ~~•1DUl.,..,tlll ...... •iltl 

uL.llA 1• • r:.•i.tv- \J()e,.. ,..n., UH 1140 
1AIJ'Jl lUoNll"'" ~191r1Ul9lt~ 1;wM>ti; f Ht Ulli 
~11U 4, .. .w+t1!'ll ~bull"., .. ~.," 1 ,,_.. UH 
lllii.Dfl Uw~til,I l•l~flll'l'~l'Clt ... U- ' 1l4.t li H; 
.,..., . ... , lli '"' q1rt.tp·-~·--' 113.&• •1&:11 
11t.lQl' Dft. '-"wt.All1111r.li.UllfW'.-, U4 

MtSCCUANLOUS 
, ftfl~ Wll'll'Hut. P'tNIC:t" 5f'UJ,IJL 1'\Jll (C:T c•u:, • ' l!;.liL.l. ' 

KllftC1' ftlU ~NDLO iailr.< nl••'"' 
I ti~ IM 1etMlfD 1 •CAU. 11 

Orlill,.ft t tw;t., ~-- (QD~V"4 ... ~lfll~ A.l•t• ,~ ....... ~· 
• 2'10tw~. l!lo.,._t1ll'-'-v.411,_ ¥~ ·~ .,._,,. ......... "" .. _.. _ _.. 

Circle 173 on lnqulry card. 

Smith.Coron• Tr· I Di\lsy Wheel r•tnl"' 

o!'' i s44900 
UNBELIEVABLE! 

• r..iil)'~IJl1Y'ni tt'-'l l"°1Ul1\. 4 ~11,tf o; ~Ji'll~ lrHr ri,11;1..it 

• il!""'11iii111~-"h ""I)', "' ft\of\'f'1.'lt 10111 1:fl'l 
""~illD-lllaMll.-4*i,, o'"'31MI, 

Also for your Tl'· I lener qu,\ ll ty primer­
the ~mUh·Corona Tt~.clor re.~d 

$13495 

C..llCC!llm 
f214jll!Z6-~l 

• ~~ll .. tAi,Wk1-'H r ""°'it"l t il~ 
• I O'•~n"'°"" ·l ai•"1• 

flGUJlf.LOGIC BUSINf.SS EQUll'MENT, INC. 
640!! G st0t1 Fo-e111Je / Doi"'•· le~ns 7S2l 4 

Circle 155 on nqulry card . 

WIREMASTER 

WIREMASTER is a soflware tool ror design, 
layout, and assembly ol hardware. Your 
schematic rs red to WIREMASTER. which 
prOdoces network maps, cross. re ferances. 
wlm and parls lists, and debu9 ,check lists. 
CHANGEMAS'T ER keeps track or t l~es and 
up<lales. PLOTBOARO and PRINTBO ARD 
give 11lowres of the layou t. Posl·procassors 
for wfrewrap machines avatl aib le. Runs on 
CPIM. MSOOS, UNIX. ond VMS. $ 195 • 

AFTERTHOUGHT ENGINEERING 7266 ColJn­
ney Or., San Diego, CA 921 l 1, (619) 279·2868. 

Ci rcle 21 on i nquiry card. 

zmn11Heath 
Users 
Double. OUI' 

5Y," disk lo1·age 
capacity without addinK" a drive, 

Gel twice r\S muc.h from your H88 or 
H 9 microcomputer. Our F'DC' OH 
no[lpy disk <:nn tr oller. in 1.'0njl1!1Ction 
with your 5W' drives. for xample, 
eirpands 111emot")' capacil,1• frorn 256 
bytoo \11512 bytes per secl<i r . 

And it haodlliS singl e and douhk'­
sided, !fi nglc and double-den. ily, ' arid 
5~" d riv~ - simultaneously. 

ttl 
C.O.ft. 5wa1em:1 l l"lc:. 

ConltOllcd Dia Recwdlna Sysicms lac. 
72 t0 a.lnncn1 M<$a Blvd., San Oiqo, CA 9211 1 

1~19) 060'U'2 

Circle 79 on lnqufry cant 

l~ l3~t•leI=&4 

Scotch 
Verbatim. 

DEALER INQUIRIES INVITED 

CALl COLLECT 

(614) ~~~=~~~~ 

Circle 140 ort lnqUJry card. 



~ • . NEW IMPROVED 
~ p1necom TM BREAK 1Hnu1 .. KEYBOARD 

AUTOTERM™ ... " .. 
.. 

No more copyright problems!! 100% Appl e II Compatib le ! 

I 
Features : 
• Upper/lower case • Full size key­
board wfth numeric key pad 

80 COLUMN CARO ..ar:f;, \., ... 
• 40/80 column auto-se lectable 

• Wi l li NO R MAL/ R EVERSE and 
HIGHLIGHT function s 

• Auto repear keys • 25 Pre-prograrnmr:d 
function keys • 48K RAM user memories 
can e. pand to 192K • 2W Audio AMP wlrh 

volume con troi • High resolu t ion color 

• capable to run PASCAL & CP/ M 
• SH IFT function as tYPewrher 

. .... ' ·-

EPROM 
PROGRAMER CARD AP,64e 

displilY with gra phics • 110/220V 5 AMP 
switching power su pply • Guaran lee to run 

on CP/M • Fully assembled and tes ted 

DI RECT SALE $549.00 

(Add 5% shippTng and handling) 

P RT;; 
900-0080 

$75.00 

Program an '2716, 2732 or 2764 EPROMS 
• Plug to ny slot or your apple compu lcr. A 1-STATI PLA Tl 
• o c tra cq u iprn~ nl needed, complo tcly reliable 
• Auio b l nkchcck, compare , read , copy, 

monitor funclion~. 
• 1\utornatic verify. 
• rror~ ~ ndicatcd on screen. 
• Burning voltage adju table . 
• Dip swtrch for different EPROM 
• No lurnpcrs.rcqu ired. 
• firmw~re fncluded. 

MINl-FLOPP DI K 
STORAGE CASE 

Holds up w 75 - :~ " dlsl.ettes 
with 4 d v1 dl'J'> 

co lor. srnoke d~ar on top 
with llgh1 brown bo ttom 

MODEL : IN l-FIL 
$19 .9 5 EACH 

) . ' 
' . 
, I • 

I" • r• ( 
• -· ·~ • • • - - :='),. • ~· ~ 

GREAT INPUT. 
Introducing the KoalaPad '" Touch Tablet 
• Under $1.!S wil h Micro IOustrator'" 5of1ware. · Paddle. 
joy~l kk. keyboard and mouse in one. • Perr. t or com­
l)U l r waph1cs. 11ames. edUCil tion. • Frfendli~I cotUroll r 
i1Vi1il.1l> l '-perfe t for younF,$1ers. • for /lpple • Aldrl , 
Cm11modore , arid IBM' person~~ rnmpute~ . • Com­
iJJlilile with mo)( g, me arid cdor.1liooal so 1ware. 

lnlruductory Offer '99"" 

80 Column card for Apple lie® Apple II + Compatible 
PE CIAL $49.95 ea h 

Model: 80Cl l 
' THIS CARO IS NOT 

1ADE BY 
APflL · COMPUTER 

HEAVY DUTY JOYSTICK 
FOR APPLE OR Pl ECOM COMPUTE RS 

Mc1al c.isc with 2 fire buaons, 3 0 degree 
cursor COOlrOI, auto cen terJng and LWO fine 

trimer 
MODE L~ THE COMPATIBLE 11 $3 .95 

THE MICRO-II 
he Apple 1ook·al ikc 

and compa ti bl e com puter, 
48K RAM on board wilh numeric key pad , 
upper/l~ower case keyboard 

ORRYJROMSETI NOTINCLUDED ! 

'Apple II & Apple lie are registered trademark.t of Apple Compwet, Inc. U.S.A. 

Fu~ty assembled 
Special price 

$519.00 



Scotcli Diskettes 
Rely on Scoicti• o lsket!es to keep your vatu­
abledata sale. Dependable Sco1ch d1skelles 
are rested and guaranteed error-lrne. The low 
ab1asiv1ly saves your read/ write heads. 
They're compaliDle wilh most dlskeUe drives. 

(800)235-4137 

-_. 

Dealer lnqo~n1>1 
1nv1ied 

Circle S4i on Inquiry caret 

&7MEG 
Removable 
Storage ·-.... -.... 

Now at an affordable price! 
A liirge capaOl\V c: rtr1dge tap& syslom I hat 15 
file adcJ•oss blo MCI pre lormatred to allow 
mndo111 dala acc.,ss. Available w•lh slan<ltud 
1n1erfMes such as SCSI (SASll. s :roo. OIC-02. 
s lar>darel ! u tllbus, GPIB. HS·232C. '6M·PC 
ml<I Appl111rs OperaUng software Is also 
a\IDOabl lor IBM·PC PCXi and App! II. II plus. 
Jle arid 111. Send now tor 11dd1l1ona1 l n torm~uon 

a die 
Advanced Digital lntomiar.ion Conllooy 

723 91 h Ave B•dg A l\•rl<laM, WA 98033 
1-800-638-0818 

Circle l7 on Inquiry card. 

The Ultimate AI B Switch 

• ldaoi• lot aw l lcl'\~ng &erlal doivico• 
• Switches 2:0 &.lgnol 11no1 t R.5·232) 
• Comp utef grad• p ri'-t•d t:HCPU tJOtrfd 
• Throo '25 pln f•m•lo ,.. o•· cQn noctort 
• Attra~-thto biu•Jied ••umtnum encJ01.ure 

Device A---~ 

Device 8--- --
Cammon 

A/B Swllch In Encrosure .......... $89.115 
Aosembted PC Bootd Only. . • . . .. 559.95 

01da JbOC ~ .. lt<fttOMnl r«.!4e-ll!llN1b 11kf 

wliMI l•ii. Oood '"f'OYO" S.01~04,1 ~ • .,. 

\llSA f !Iii n ta.C:1ld I i'M X 1•$0C>223-0.H 
tn '11•11¥.l• •NJJ' '20FU1 .. l•U1 

PMI 
t 6 Passe.lo A-¥enue 

Folrt,ol!I, N J , 0 7006 

Olrcla 369 on Inquiry cerd. 

JUKI 6100 
LETTER QUALITY PAINTER 

• 18 cps 
• Word processing and graphic functions 
• Proportional spacing cont rol 
• Uses IBM Selectric ribbons 
• Compatible Vi"ltJl Kaypro,_ IBM, Apple, 

0 . - . 

Circle 121 on Inquiry card. 

LSI C Compiler 
for 8080/ ZBO 

LSI c cornpil I 15 designed ror programs 
w11h a small tnemory and a short er PU 
Lune 

* Thi:! is comp.x.t and is faster 
Lhan le.,dlng " • o mplle" (hat slh n . 
13.-!sec) 

* typedef, static, cast ard initiallt.'l'S are 
availabl • 

* The compile r ~nd the g •neroied ~od 
run und r P/MTM, bul also n be 
burnt [1110 PROMs. 

* Price : SS (FOB Japan) 
CP/M u ,. nm:lt 'NlilA .,1 Dtg•l.iil ICnL"~lJ ' h 

lot ~1htr,~ ._rhe"; 
, .0 . 11<>• SOll!il~ . CllUl 
CA.U A•3 l 
, ,,, fu;th('.t fllfUf/J10llb{)fl UHl.f~Cf" 

LSI JAPAN CO., LTD. 
1 •.µ; UJ'tCKiol \ltl)UVA ' \U ~ l\1~ lMM"' 

f> l40M~OJ• I 

Circle 27'6 on lnqul!)' card.. 

36' 'W • 24 " 0 < 261'1" H 

Handsome ! crahed s1and feacures a 
walriul gra ined plastic l;irn111 1e top, mo­
desty paoel and 1<1bulor s1eel legs wilh 
lc1telin9 glide~. Black baked aoomet finish. 
ORDER No. 0 2830E . ..• Onty S69.95 eo. 
Add S7.95 par $tand forot11r.pmg and noor1lu•g 

. V .inn Ca ~dd applocab a _. ies 1. • 
PHONE TOLL FREE 800-645·6393 

NY 616-.292-3400 OR MAIL ORDER TO: 

~tos· JIL CDMPUTl:R 
~I ii'~ SUPPLIES 

Circle 195 on Inquiry card. 

ISOBAR ••• cleans up 
your line power! The 

most complete computer 
protection available! 

More features to prevent errors. false prinl· 
out, disc skips! Only Isobar has 3-way spike 
proteclfon, noise suppres$j'on tor RF/ plus 
Isolated li/ter banks(Prevems components 
In your system from inlerfering with each 
other and errallc line power from damag· 
ing lhe system! 

Models S55 to $98. Free brochure. 
Call 1-312-642-6871 or write: 

INDUS· TOOL, Dept. BT 
325 W. Huron, Chicago, ll 60610 

Cil'Qle 225 on Inquiry card, 

CAN YOUR PC SPEAK? 

i W! C-02 
Sp eech SJ n thesir.er 

• GREAT 
SOU NO 

*MART 

*FUN 
EASY 

• Exccllcoi S -02. pclldl 
• Six vok es 
• Music & sound oHccts 

• Z·!IO microprocessor 
• Ti:xt-10-speech 

ali;orithern 
• l.odH,a.lendcr 
• Ccn I ronics po rt 
• IBM game pori 

• Educall nnl 
• Adds life 10 progrnms 
• Plug tn lo an IB I lot 
• Full wnw11rc ~uppon 

P;l CKA GE PRICE: $445 
11lvrrsal om11u ter Product · 

P.O.Box 4229 • I rvine, CA 927 16 

Circle 491 on lnqutry card. 



(& Alspa Computer, Inc.) 
Pl ~e-111=rtom1;1~ teader lritludes Z80A, 8'' cls/cld drwos, 3 
serial I PatilUel POi i. w1nc11es1er poit 11elW<Wkm9 PllOOS 
511ln billows1soo DEALER/OE 1nqulr~ 111111100 

SPECIALS on INTREGATED ClllCUITS 
6502 7 ~5 ID/ 6-95 50/ 6.55 10016, 15 
" 502Alu!i 1l?A 840 1017 95 5017.Jfi 100/ 6,90 
6520 PIA 5. 15 10/ 4.90 50/ 4.4fi 100/ 4, 15 
6522 VIA 6.45 10/ 6 10 50/ 5 75 100/ 5.4& 
6532 7 9Q I 0/7 4 0 50/ 7 00 1001 5.60 
211 H200 2-45 2512.30 100/ 215 
2716 EPROM ~ 9U 514.50 10/ 4,00 
253t Ef'HOM 6 90 51 6 75 1016.45 
611 62K 8CMOSRAM 690 5/ 6.7fi 10/ fi.45 

116 MM 8 lo1 14 
4 I 64 RAM 6.50 

' L~~~!!~.f.li!~.~~-~!~§~'!IJ§~.<!~~L-._-~~gJ! 

Hewlett Packard 
!'.l!!ll:.P!°_~!!..1P!. f!l:ICl!S. 

Anchor 
Automation 
Signalman 
Modems 

(h~ 

FREE SOURCE MEMBERSHIP WITH SIGNALMAH 
AU S1011al1nari Modems aie D11ecl Cuonecl and 1nctur1e cables 
lo connec1 la yom compulm arnl lo lhe telephooe Stg4lalmai1 
Mf!dems- prov•rlll me bos1 priee-pei101maf1Cll V'dl~IS 

D11br ind OEM l1q~lril.l l11ilrd 

Volbmadem 
AS23Z or llarl Cablt for Yalkimodem 
'· ill~ 111523? 

a1k VI loi IUM Persooal Comnuter 
Marl\ VII AUIO Dtal/Auto Answer 
M-r ti Srnall MO/Jet 1200/300 

1791 

1991 
(279) 
(159i 
(399/ 

55 
g 

[!CJ 
179 
89 

2ll5 

OC HAYES Smutmodem 219 
DC Hay~-S1na1~eo1 t '~~1aoq·-········--·--· ·:.?.~ - -· ----------··-------------------------------------

mcammodore 
See us lor Personal. Business. and Edunlional 
reqdlrements. Educallonal Discounts nallable. 

............... --- ----.. .---~--· 

PETSCAN I $245 base price 
AllllWS VPll to 'OllMCI ~" 10 30 CBM/PET Com~tcrs fo 
sha1edd1~ drtves and rwrn1ers C-Ot11pie1 c~y lrans1l<J(an1. lo Ille 
use1 l"l!i1er.t for schools or 111t1Ulpje WOid wocessmg con­
j! uraticris Base conl1Q1Jra1Jou SUllllOllS 2 rompu1e1s Atldl· 

~~I com~uter hookups~!~~- --·····-··-··-· 

COMPACK/STCP $115 
lntelligenl Terminal Pachge lor PET. CHM. C64 
lnctudes ACIA Hardware I STCP Sojtware .,... _..,. • .,.._.._ ... _,.._ _________ ~·•••""......_.....,u_..., ____ .. ___ • 

VE .. 2 IEEE to Parallel Interface 110 
l11Cludes case powe1 supply, Juli S·bll Ua11S1tl1Sslll11 ana 
switch seh.>clable charactet tu1tl/l!ls1m1 tu ASCII 
.......... - ... . .. .... t_..... •• _ ........... _, •• --. • ••• ._ ••• ---··-----

Vl D EO ENHANCER for Commodore 64 69 
Rea lat vi.deo Quat11y eciual or hct1c1 lh;m comD()llllc 1nornrnr 

~~'!9.~1-~~-~~!~ .~~~! .!':'. ..• ___ ·-···~-·---·-·-·---· 
SCREEN MAKER 80 Column Ad1pferlor C64 145 
~~~-~?. .~~~~~-~~~~~~1~~Y.!'.1!.!!'!~~.':!~ .~~E~1~~~~ •• -­
GE N ISIS Compulmr Corp 
VI Contniller !for C54 as well) 50 

com1>1rie w11h llSR modules 101 t.lnle or tcJSlnP.5li t.00trfJI 
CO M SEN SE Remote Sensing AdaplerlorC64 or VIC 3& 
CO M VOI CE Synthesllet lor CU ar VIC I 39 

11u1tlrs sollware ror 1es1 tD spced1. p11ct ti l 
COM CLOCK. ~nl Time Clock •ilh baU~ry hJcku, 45 

' VIC ZO Prod~cls apd So Ihm~ IR sl1tk. 
niom EMI S Uwa1e UMI Sollwme 
AB/\CUS Sollw<Ve HES Svf1wa1e 
161( ll/\M IOI VIC 64 Va1 la Pilar 21 

~ICTORY Software for VIC •nd C54 
St1t10I Swee1Je1$ IVI CI 12 Ku11gG 1<01\!J (VICI 16 
N~Oh1 Ilia t !VIC) 11 Cosmic Oell11s WIC] 12 
A/lrnl11lnf01 HI f\IJVl)(ll(Jre P tk I 16 
AdventlJf • Pac 11 I Mctdm0flll1o31!l 11 
EU!ui!IOll f r~a I 11 Tr I :1. 
S11~ 1 -~·~;:_~ .~ __ _J!_ ____ ~avc Rob~be_r.s __ 12 

PAPER tLlP Word Ptmmt I 09 
ORAC LE Dala Bm lrom Batteries lncludd ! ZS 

PRDM QUEEN lor VIC 170 C-Om1r«lolc 4 Progr rnnie1s Rel •r1111i:e Guill~ 16 
Apple Emul1lor far Commodore 6~ 
STAT suusncs p,1ck1~e lor C64 
&olld Oilk 2 Ltnl Stand to r C64 or VIC 
C64MC Sw1U.h lnttwor 111\JI 
BACKUP Vl.O t1pc ~pier for C64 or VIC 
CARDBOMOI& Motherbo.1rd • VtC 

' CAROBOAROIS Motti rl»ard • C64 
Cl\ROPRINT PflUll!I lnlet1ace . C54NIC 
CARDBOl\AD/3~ Mo1h 1bo:ud • VIC 
Cl\RDCO C&lNIC C~ICulat~ Keyp~o 
CAROllAMl15 RAM · ~pa"s!Cln • VlC 
Camp trle CARD CO Un! r n stock 
CIE and VIE IE EE lnlertates !fl stock 

Call M l~roC~m for C64-8 lmls ct play 19 
95 ClJ1Til)1lc' s F~&I /300!( or PEllCB 11 
29 1 C64 ~r WIC SWITC II t 25 

125 POWER RO Ul1l1l11!S ICM PET/CBM 7H 
20 WordPro 3+/64 69 
64 Wurd Pru 4 + !!032_ d1.o;lqi11n1e1 295 
56 SPEU MA STE R spelling c~ecker lor WordPrD 
64 VISICALC !or PET. ATARI, ar Allllle 
32 PET·TRAX PET to Epsan Graphics Softwue 

SM·KIT enhancd PET/CUI ROM UUIUtes 
P1~rainm~ 100! !I · PH ROM Ul~11ies 

J2 
64 

EASY CALC lor C64 

~~-~-9-~J!~!~ssen...1.~'!:I~~. ~~.~----·----..... ~~ 
PET Srnicema~ei II ROM Sw1~ ch 
COPYWRITER Word Procmor lor C6~ 

189 
40 
40 
JS 
65 
36 
sg 

APPLE-FRANKLIN ITEMS 
KRAFT Apple Jovslick 
16K RAM C1rd lor Apple 
Solid Oak Z level Stand lar Apple 
Serllll Caro tor Avl)lo 
MPC RAM/HD column ctrd lor ll E (AP/TXTI 
ZllO Soltca1il arkl CP/M I Mlt!Osolt) 
RA NA Ellle t WIUl CooH01le1 
Parallel Printer 11116rlaceJCable 
Apple Dump/Ing tMlcrote~I Printer l"terfm 
Apple Dump/Ing wU~ 16K Bulfer 
Grllllfl1e1 + lillml~ce 
Kra 11 Proo•rcls lor All!lle 1n stock 
oc Uav IS M 1~ romOOl!ll1 II 
PFSJ File 
PFS: l!eporl 
Videx 80 Colwr111 Carel 
Hayden So11Wlrt hr Apple ZD% OFF 
Apple Blue Book 

40 
59 
29 
9 

139 
m 
389 

79 
115 
160 
12\1 

299 
100 
100 
?09 

19 

2 Mete• PET lo IEEE or l ~EE ID IEEE GablC 
Dusi Co•1er tor PET, CBM, 4~0 m 11050 
CmC lnlerlacu IADA 1800, ADA USO, SADI In slockj 

40 
a 

Prugr1mmlng the PET(C BM 1computell - R. Wa.sl 20 
Coro~ te' f11sl Boole 01 VIC I I 
HES MODEM wilb SalhHtt 65 
HU SaUware and Hardwue in floe~ 

UM ~rodlicts.!~3tock --··-·-·-·-" ···--·-··· 
Flex Ale lor PET/CB M/ C64 $11 0 
Database. RllpOrl Wrller wit~ Ci! ICUlallon~. Malling Lists: 

FORTH !or PET/Cs4 lull FIG ~1 -·c~rgill/Rllav ---s5o 
M elmm pller lor FD RTH ro1 lrw:lepeooent obJea t cooe 30 
KMMMl'isffL-iv:llc;r PETJCB4 95 

EARL 1~.!..!~CBM ~~:!l~:'lCd -~SSE .~LE~-·--~~ 
Super Grap hies - BASIC lan9u1 Di E1lenslons 4 5 
Fas~-!~~~~~illl!/Ua9!:ff..!1ph1~~ine.s~~~E~~--­
RAM/ROM for PETIC EIM 4~ S75 8K S90 
Ciun11111dore Publit Domtln So1twllle lar C64 7S 

DISK 
SPECIALS II 
Scotcfl (3M) 5" sstdO 101 z.20 501200 10011 95 
Scolell (3 ~ ) 5" ds/dd 10/305 50/ 280 10012.75 
Scotcll (3MI B" ssJsd I 0/ 2..30 50/ 2 10 I 00/ 2 06 
Sootll'1 (3M)8" Wdd 1012.ar, 50/ 2.70 100/ 2,65 

We stock VERBATIM DISKS 
Write lor Dealer and OEM prices. 

Se~llnal 5" SS/dd H)/ 1,90 50/ 1.85 100/1.BD 
Sen lfnal 5" d!;/dd ID/ 2,55 501 2.50 IOOl 2.45 

We stock Dysan disks 
Wabash 5'1 Ss/Sd 10/ 1 60 50/1 55 1{)0/ 1 45 
Wabasll 5" ssldd I0/ 1,90 50/ 1 65 100/ 1 75 
Wabash B" Ss/Sd I 0/ 2.00 50/ 1 95 1 001 1 85 

We stock MAXELL DISKS 
Wrile tor dealer and DEM prices. 

Disk s1ota9e P;i9~ 10 lor SS tM> !11ngs so ror S6 
Disk LltlflllY Cases 8''-3.00 &'·-:us 
~~'!<!.~~.!!~~ .. ~!~~ ..... ~}... ------··--···---···· 
CASSETIE TAPES-AGFA PE,611 PREMIUM 
C-IO 10/ 61 50/ 58 100/ ,50 
C·JO 101 85 Sll/ S2 ! 001 .70 
~··· ...... -------..···--··-----------
DATASHIELD BACKUP POWER SOURCE 265 
&Ucry bat!< up Unin el[l1pt1biePower Supply wllhS1J1ge ancl 
tl(M6e 1111e,1no The answer to YOUr pOWei pro~ms. 

Zrui1th ZVM-121 Gr!!frn Phnsjlllol Morulor S5 
l mth 11ew OOlor and mor!Ollhrome. llllllllOi'~ In ~lock 
Mullll'la I!- I fl M 01 Apple 185 
Quatrnoard rllf 18 M ava liable 
Peach!ut 5 0 00 Soflwan Package 21 g 
PFS Sollwari lor IBM and Apple fn stock 
VOTRAX PetSCMla1 Speech System :180 
VOICE BOX Speec~ Synthes1rn (Apple or .Al1ln) 
!:(JmptJSE!l'le. Subscop1lon (6 ~1s lreel 35 
Dtn~ (Brot~e~ DX· lS D•lsy W~et!PrlAfU 469 
ltoh Prowril 1 Parallel Printer 379 
raAlmlc 1090 Printer wilh Correspondence Mode 319 
USI CompuMOD 4 fl F Modu!atOr 39 
Ornsywroer 2000 wltll 48K tMJtrer 1050 
Ma11v pnn1ers available (Gcm11ll·Sta1, B101hf1 OKt, etc.I 
We Stock AMDEK Manltars 
Amdek oxv-100 Plo11ef s9o 
A p Products 15% DFF 
Wa tillTilbc Int elligml Ptoner 990 ll·pen 129 O 
IHDOKS 6 Ou tl11 Su11e Suppremr/ N~ln Filttr S4 
We stoc~ E!cctroriome MOJlltors 
SV11erlek SYM-1 Mlcn1:11mpuier 1 n 
~g.~~-~-~.!'!~~E PfflCES DISCOUNTED 
PanasomG 12'' Mo1111or (20 Miiz) w~Ul alldlo t 39 
Pa11ascrnlc CT· 160 OUBI Mada ColOr Mon1ltr 259 

USI Video Monilllrs-Green gr AMBER 20 MHz hl-ru 
___ D_~ler and OEM lnquiritS ~~~~-----·-

7#NlrN j data 
~ systems 

HEffO I Rabol (faclory assembled) 
Z29 lennlnal IDEC and ADM compaliblel 
ZT-10 lnlel Terminal with Serial Port 

Zl45 
680 
340 

CALL Zl 00 I 6-bl1/8·bll Svstems in stock 
We stuck entire Zenith lm_11. ____ . 

----------------------------__ .., _________ _ 
----

-"'. 
ATARr 
SPECIALS 

WE STOCK ENTIRE LINE-write for prices. 
Software for Atari in sltx;k 

215-822· 7727 WRITE FOR CATALOG. Add $1 50 per order for Urnted Parcel . A B COmpU1lfS Wepayba1anceoru Ps sur1acesh1DPingchargesona11 prepa1aorders 
252 Bethlehem Ptke (add extra for mail APO/F PO. air) Prices 1ncl1ide cas11 discount 
Colmar, PA 1891 5 - - Regular pnces slightly nigher Pr ices sub1ecl 10 change ' 

Circle 8 011 Jnquiry card. BYTE Oda~r 19S3 615 



51/4" DISK DRIVES 
TANDON 

*TM 100·1 
SiAgle Sided, ~o TRllJ~e 
Single Or Double Densi!V •17900 

Free Shipp1110 
* TM 100·2 

Double Side<!. ~o fAIVSide 
~le Or Doub/~ Dl!rli . 1239°0 

Free Shipi*!o 

CDC * 9409 
Double Sidecl, ~o WKIS!Oe 
Sitlg1e Or Double Oens iy s23900 

ffee Slllpplng 
Order foll Free 

1·800-531·5475 (Olnslde or Texas} 
is12) 250·1489 (In Texasl 

"// We Can'/ ShiP The Ntxl WOlklflg Day, 
We Worl'f Tate The O(r}e(, •• 

Mas1erCard .. VISA • cnec 
Tew Residents Add 5% S<iles Tu. 

.=CompuFldd corp. 

Ctrcle 95 on Inquiry card. 

FLOPPY 
DISK-DRIVE 
REPAIR 
Ccrr·rr·or,a Ser •.i1ces 
excl ·..;s1,el·,· rec-01rs 
Tandon ono Shugart 
a is• d,,·,es We are 
otforaacle :cis• ono exoer1enced 

~:)' 58''/•Ce CO ' I :c. ' I tree 
' 50::< 752 55JO 
Ir J·~e · ,, \ 'erk '.','.ate COii 
''3C C 323.1~,JJ 

Command Services Corporation 
7 'J~ r-:err ,,1 Cl·:Jv 81'.,.0 
.. 1·.1err:..:Jo1 ~··Je '1. Yorv. ~ 308S 
3-,5,:5~.'432 

Circle 89 on Inquiry card. 

EJectronic 
Circuit 
Analysis 
• AC • nd DC u1•l}'Sls 
• V•ry rn1, optlmbA!d m:odl"'" l•1111uag• 
• Wat1.1 nte:, tc:nsitwlty ;i~~ysls 
• Swt!ep (Omponent \l~ l1.1 es 

• 64 Nodes 
• Comp~•• drcultt 
• tog or Hne-.a.r :SWttp 

• Full f~ h•ndling 
• full rdi ling. uror trapping 
• Fr<'que.ncy respom.e .. magnitude and ph11se 
• Complete manu.a.1 with ua.mplu 
• Transmls.ilon II-
• Compl y pa.rameletli 
• Av•il•ble lor O'I M. MSOOS. TRSOOS 
• Price - 5150.00 

Tatum Labs 
P.O. Box 698 
Sandy Hook, CT 06482 
(203) 426-2184 

Circle 458 on inquiry card . 

ScreenWiz 
FULL SCREEN CONTROL 

An assembler subprogram )IOU call from your 
prografTl~ lo llandle screen lnput/oulpul as 
IBM m1lnfr1mes <lo. 
Define full screen fotmal SJ><tClllcaOons 
outside your program, and call ScreenWiz 10 
relfleve lhe tormals, and do all the 1/0 for you. 
• One command lnpulldlsplays a full scteen 
• Use all QI you r CRT video all rlbules 
• Dellnfl up lo 24 !unction keys 
• Deline templates lor display and lnpu1, 
• Validate input wh le keying . lnsorl and 

delete cha.raclers lo cOJ1ec1 tlelds 
• Tab flelds lorward and backward 
• Draw figu res using verHcal lie ld displays 
• Sa•e memor ! as only one lormat needs to 

be in memoty al one lime. Make lhe. 
con1ila01s lo display vir tual , ilnd they don' t 
use any memoty al all 

• Build help screens. Call lhcm Wllh one 
!unction ~ey !hen ielum lo where you were. 

Ava Ua bl• now ror most popular -
BASIC } IBM PC 
COBOL CP/M · 80 
FORTRAN Shipping 
PASCAL Source code Included 

S99 
$99 
s 6 

1nTERDATA svsrEMs INC. 
15 hronlo SI. Sul!1 700 
Toronto, 0111. &11110, MSC 2El 
1416) 366-2136 lull•• Kl to Dtderl 

Visa. MIC 
Am Expre~ 

Circle 2'.Jl on lnquiry card. 

Epson: 
RK 80 ••• •• , • , •••. • . •.• , . , •. .. . . · . . •••• . SCall 
fl lO .... .... ..... .. , . ... . .... .. ...... . scan 
n 100 ....... .. .... ... . .... .. .... ... ... SCall 

Star·Mlcronlcs: 
Otmlnl·1DX .............. ... ......... • .. 1299 
Ot1111nl·1S ........................ .. . .. . 1439 

Fru Sblj1plng • Ord1r Toll FtH 
All H1rr/w1,. Ha1 FKlol'f W1tra111)' 

1·800·531·5475 (Outside 01 Texas) 
(512) 250-1489 1 1~ Ttll3S) 

13010 Resaarch Blvd., Sulle 101 
Austin , Texas 78750 

Clrcle 96 on Inquiry card_ 

HOBBY ROBOT-~ 
PUT YOUR COMPUTER TO WORK 

Ri::imll2-.."" ... flllllDr!Clle ~~-ndl)l)ftol~ 
llMl lQwltllO ~-"'Ml T~ YlC.JOaf'lll.olr.-~ AgoCO 
.. ~~-1~.HM't!t!QtilCai ~~ ~pi;ty"'3mElm&Jilr.. "*"-111101 I Z AXIS ARM JUI Sll5 

1111101 IV A~M ""1lU1SlOH l!lf, ·'"'° 
~aoeft'ltlaMG!m.M\ell.~llfla ..... IN.t• .IJ.IOlt..,..._,. 
plii}fnanBd\a!acw uia::v, .._.. fWhld W ~,,_ct~ 

¥1110 t !'AllOIWIJC M:All 5111~ ID $1111 

r.::::::i\ SPECTRONINSTRUMENT 
t=2J 13"4'2 w CMilll' ... ...._ o.n. ... co 80223 

, .,...(JCl))1Ll,1Cllil!I 

Circle 439 on inqulry care!. 

REFERENCE~REPAIR 
FOR THE 

APPLE II COMPUTER 

For th• Tll<lhnlci.n: Theory oc operol!Oll, aimple1• 
scne1Mt.t5 (all revo5'1111SI sc:oiie g 1es1 oa<nl a11tumtn-
1a11on with SOJpe ph041ls & I. c logic vurae 

f or lhe Novice: Si.p bi step dcsaSYmbly 1~~oc:-
1ons lor 1:a11pute1 and lltSk dr•WI I C replacemtnl 

c1w1s. and lrrllll>le·sMOhl'1J mlormah!ln '" i•ymans 
!elms 

1ne 1 ~51 complete rerereMe ano repair gulllf 101 me 
.\pi!ll!ll" 0<Apple11P.ot· CDrM!Ml lersw11n 1ne0.Sk 
11 Dri•e & con1ro11er 

Money Bae Goar.int~ 

Only $45.00 pll5111i141 (US l 

Dlgli.I Dell 
2632 W B.asellne 
Mes.a . Aruona ~2'01 
(6021 831 ·5064 

VIS<! & M•.ierC.rd Ae<:ept«l 
C 0 0 la<ld t 6$J 

CMSlde US (Add 3 50) 

Coming Soon' Relerenc.,.R,,palr for 111~ 
Apple lie' & Fren~rtn ,..ce 1000' 

Circle 149 on lnqu ry card. 

CONVERSE ~~~~ COMPUTER 
AT&,.i..Sf) ~ A.IU IMPl.Uit~NlAnat~ °'~I EUU.Jlt09l'llMll 
~~1~101'\11\0'l"'°"'m~ 

Cr~6( '.tlTintQ69. ~UZAhat~ln1t e1~~"'9'1U1111:~IHI 
amt~in1~a~~~Qr.tl E:i.tl.A11.a~wmc11Vir. 
~hctGIDOU•&aaNl'flnmcn~MYCJUtytMW:llf\~1~ 
'HPQNU wrtfll n.1 a.... cammenl Gt a-..tQll - oantt '"•• t rn.trb •'• 
ait~~'l'~ar1M4l1 

o .. '°""°'°'""'~H\ .. ..., .. ITUl,nfQfl'lll!. wVin.t•~ .tierra..CM11111 
itYlt'lat:tt tO H""°"*c::orn&M1t1 ""'1fioCtoll1M O' tj; s.11~d~ 
.... ,loletl'- l&kltlQ lf'll .acru111e11ion.ncn ~119 W..'tlfllO'Ml ~"'IQ 
Wttf\llhtl!QI 

How.our"R,.tntC~rv..:IOllPDUnPl'VlhO~UllDOll!lf'l"al'd 
nflll9 ot GllDAmk>tt of the~ rs bo1nqo11"'ud .. Uio ... 1*1~ 
p1t:e oc onfy $26 ~~ ~ JOM .....,, 10 llf'O NI ~Intl 00.1 u lot '""" 
Mt Ml 00 ~\. •illM'IClliN tt'I comoltM .90\llRCE l'AOOPIJllM ~ 
Qr\lt l ?OoMllinortal 

Or.u.tr)Qlr~~ lit.IU.10UJ1l'IO"toMll ,...,..•~111 wiinOle'• ft09rl' li0 
' DOf'.d 'WN!rt '!'OM "tu ~IOfte ~ •OYit iat1 a 11• ""'"'" I com· 
bl.tlerOIJOwl~Cl~i:IOI 

E\.IU •5 it.WAIUBt.£4H1H:E fOU.OWINCi FtJf\M:AlS; 

I s~ Inch d4t. tar nw "" Aimt• U, Ii Pk& It• at 111 
l2S lar .,rotoctft:I Wt1.1:.on- ~ ilDf NNl!Haft ie>u1111 \...-..on 

2 !I ~ dhJI- kw' tr. C.~ fllM Ptdotlil CotYioulM 
'52$10! ~OOl/Orlio,._ t."5 10t 1.8,.- lMl!BASICSOt.tc•Wf'"'°" 

3 6!' lflCllOIUi QlfltMC..Nt;f KH' 'ntc:ommooore&4 t1PMJy-n.('.fll 
12$'0#" f'l'OltclOO ~Gn-141~1o'C-M M.SlC Sowc:e~ 

• &~1ro I lif'IC:JI ~I• 0.ft9,n,-awi br al! CPJM Da-R10campu111'f1 
1:1.5 kif Wt.ACOM- IAl>'MtP'I ... ~ BASfC.IOSoutW 

5 5 l!'Cflrl d1 fOf ~1 Cf'J brHtd eomicu!1tl ttOtCafT ccm~IMI 
Ui b ELIZA~-U-5 ..AC*" M~Wt iiA.$1(..l!D Stuce 

Pletut 100 1l 00 ~ ano t-.:!Jlno ID au 01-.. 
fOaMrwn<I fO'lial'flll ~ U. ldd ti IMc!fi &a.-. • 

llFITIFICIA.l INTELUGENC-E RESEARCH GROU P 
~,;~r;..t;;,':.-~:o' [1 ~; 

~ l~J::;.7::~::~= ~ 

Clrole 45 on Inquiry card. 

SMITH-CORONA 
Memori Cofll!tl UI Ml!Ssenge• 
Prlnlar & Typewriter 

• RS232 Serlal Or 
Cemronits l'lrallel 

• Molllple Pltcll 10, 12. 15 

Order Toll Free: 
Free Shipping s579 

1·800·531·5475 (Outs!rlft Of Tmsl 
(512) 250·1489 (In TtxaS) 

g(ompuFldd eorp 

13010 Research Blvd., S11lle 101 
Austin, Texas 78750 

Clrcle 'J7 on fnqufry card, 



MONITORS 
/\.'!OEX COf.OR I PUJS 299 • 95 
AMDEK col.OR n 4J9 . 95 
A!IOEK COLOR I I P UJS 4 4 9 • 95 
MICEK COLOR U I JS!! . 95 
A!ICEI< COLOR 111 749 . 95 
A!IOEK VIOEO 300 !GR£&tl) IJ~ . 95 
A!IOEi<; VIDEO 300 I M&ER) 14!!.95 
JUIDEI< VlDllO 310 (AMBRR) 16~ . 95 
BMC 12"V 12" GRJlEN 89 . 95 
BMC 12E\rtl 12" GFl.EF.~ IJ9 . 95 
BMC AU'l1911J ll " COLOR 299.95 
9HC 1401 13" RGB COLOR 349 . 95 
BMC AV9 19 1¥.U 13" RGl.l IBK 62'.\l . ~S 
COMMOOOP.£ COLOR M~l'roR 269 .gS 
COMJ<El! 1 l" COLOR W/SOl!ITT> 29~ . 95 
COMll!lX 12" HI•RES A!IB!:R U9.95 
COM REX I 2" UI-RES GREEN 139 .95 
COMllEX 12" Ill - RES YEJ•WW 144 .95 
ELE<;TROllOM£ 9" GR.EDI 129 .95 
1'LllCTROfl0l4E 12" GREEN 149 . 95 
SL5C'J'ROllClll£ 1 J" llt;fl. IBM J79.95 
&l.llC'rRCIHOMf. H"RGB COWR 369.95 
GORJ.WJ, ll" GIWEN B9.95 
N!:C IZ" GREl>!l SCRE.!:H 154 . 95 
rltc 12" ECOr:<l GR£Dl 109 . 95 
N3C I 2" Ul-RES COLOR 299 • 95 
HOC 12" AHBER SCP.Ettl 1M.95 
HOC I 2° COLOR - lBM 539 • 95 
PRrNCETO.~ GRAPHICS HJ(-12 489 .95 
QUAOCllROME RGB FOR IBM 527 , 95 
S~KA"l' A I J" COLOR 264 • 95 
Sl<Kl'.TA 1 l" RGD COLOR 5 19 . 95 
SAAATll SUPER RG8 MONtTOR 719,95 
Sl'll<ATA 13° GREE~ 104 . 95 
TAXAll 12" CREl':ll 124 .95 
T'-XAM I 2" AMBER 129 . 95 
TAXAN RGB VISION I 294 ,95 
T-'XAN RGll. VISlOll I!I 49<1 . 95 
Z!:Nl'l'H 12" GRKEK 99 .95 
Z.&!11TH ~GB COLOR MOtlI'\'OR 579 . 95 
USl 9" N\ll£R MONITOR n9 . 95 
IJSI 9" GREEN MOtllTOR 1 I 9 • 95 
USI 12" CM.EN MOllITOR TJ9 .95 
USl 14" L0-1\ES COLOR 2e9 .95 

MODEMS 
1'.~CHOR >lARIC I ( llS-nz) 
~~Cl•OR MARK l I I A'l'Alll J 
flNCtlOR l<l/\ruc IU (TI99/4M 
ANCHOR MAfUC: V ( 05 aoRllE J 
A,~CHOR MARX VI ( I BH PC J 
1.NCHoR MARK VII ( RS-2 32) 
iNOVATION J-CA'I" 
llOVATlON 212 AUTO CAT 
S!'IJ\Jl"TCAT 212 { I 200 BAUD) 
SMRTHODEM 300 !ll\IJD 
S"l\RTMODEH 1200 !IAUD 
SMR't'llOl>EH 111008 - 1811 

79,95 
19.95 
99.95 
94,95 

199.95 
109.95 
104.95 
579 . 95 
429.95 
194 .95 
494 . 95 
4~9.95 

PRINTERS 
Alt0£)( 2 DlG1TllL eLOTl'!lll 1074 . gs 
Al<iUJEX DP-950!A lJ19 ,95 
AMi\OEX DP-992511 1549,95 
JINADEX DP-9629A 1429.95 
ANADEX WP-600() 2199 , 95 
llllAD~X WP-6000 TRACTOR TU .95 
C~l"l'ROtl!CS H2Dl' 1199 .95 
COMR£X CR- I DAl:SY llB EEL 72 9 • 9 5 
DiUSEYWRlT.ER 2000 I 129 ,95 
DIAl.ll..O 63DRlS5 1784.95 
EPSOll rx -ao wfTRAC'!'OR r..ow 11 
EPSON RX - 00 LOW i l 
~P~FX-IOOF/1' LOWll 
GKMI>II 101< LOW! l 
GF.MrnI 15 LOW! J 
GEMINI STX- BO LOW! J 
GORlLLA BAIMIJA PR!N'l'oR 189 . 95 
IDS HICROPRISI<! 479, 95 
IOS PRISM 132 1299.95 
IDS PRISM 1l2C - COLOR. 1 ~99.95 
~VKI 6100 !'Rll"l'ER (Pl 549.95 
l<ANNESMANN TALLY HTT 60r. 779.95 
KANHES~N TALLY HT160 2 l289.9S 
KANNESMAflN "ALLY "1'1802 1499.95 
NEC 3550 SPlllWRITER-IBM 1754.95 
N!:C 802l PRlt.'TER 459 . 95 
lll!C ao2s 120 CPS 136 <:QL 119 . 95 
OK10ATA MICROLillE 80 JJ9.95 
OKIOATll l'~CEl'.AU 2JSOP 1999.95 
OKIOATA PACBllARK 2 350S 2199.95 
OXIOATA PACEMAR1C 24 IOP 2329 . 95 
OKIOATA PACEMARll: 24 105 2499,95 
OKIOATA 'rRACTOR 80,92,92 49 . 95 
Ol<IO.t.Tll 8211 W/GRAPH!CS 449.9S 
OKIOllT,\ 9JA W/GRllPHlCS 699.95 
OKIOATA 9 4 P 1049 . 95 
OKIDA'.l'A 84S 11 29.95 
OKIDATJ'. 92 494.95 
OKIDATA 9)P 929. 95 
OltlOATjl 93S 994 . 95 
OI.Yl''l'II• TYPE;llRJll'&ll/PIUN'I' 819. 95 
PANASONIC J<.X- PID90 419,95 
PlUN'l'l'.ASTER COAlSY) 1549 . 95 
PIW.4RITER I PRitlTE!I J44. 95 
PROlo'RITER U PRJN'l'ER 6 19 .95 
C I'l'OU 9600BP 979 . 95 
QUME SPRINT ll/40+ 1399.95 
SAN'tO PR5SC 0 PiUSY WllEEt. 579, 95 
SI I.lftR- !l.El!D Ol\IS'i llHtl?I. 799 • 9 5 
SMITH OORON.A TP-1 499, 9~ 
STJ'..RWR!TER 01.ISY Wlll!l!L 1099.95 
TOSHI8" P- 1JSO 1649.95 
TRJINST.\R ~I 5 COLOR 449 .<>5 
TRANSTl<Jt 130 19CPS 729,95 
TRAHSTAJt 14() 40CPS 1229 .95 
EPSON SEIUAL ( llS-232) 1J4.95 
GRAF ITT! CARil 84 .95 
GRAPPLER + 119 . 95 
IUCROBUFFER H 16K ]94 ,95 
PKASO Uo"l'E RF ACE 1 29 • 9 S 
WIZARD BPO 16K 129.95 
WJCZA RI> SOB I 6K 179 • 'l S 

O'l'HBll l>R1 H'l'IRS AYAJ:LABL& 

COMPUTERS 
eo><>IC)DORE 6<1 LOW l l 
Cl»<.'tODORE 15 4 1 DRJ I'll LOil I I 
A'l'J'.RJ 600Xt. $CJV..t. 
A'r"Rl 800XL SC/ILL 
1111>1 PC o; XT LOWI t 
COLUMBIA VP POR"l'ABLE 2349.95 
COLUMBIA COMPLETE S)fS . 2649,95 

lllM-PC COHPATIGl.6 SYS'!'!!!<! 
128K, 2-DS/DD DRIVES , K6'tl'IOA1W 
llND COMPLETE SOF'l"llARE PACKAGE 

CORVUS CONCEPT MC6800 0 $4999 
256K r 8" FLOPP~ DRIVE 

COMPLETE SOP'twARE PACKAGE 
81-DIRECTIOHAL 8• 1/2KT1 SCREEN 
CORVVS CONCEPT 512K $5995 

COROli" DESKTOP PC LOW I I 
11111- PC COMP~TlBLE SYST!'.>1 

t28 l<. 2-0S/DD DJUVES , UYIIO"RD 
COMPLETE SOFTWARE PACXAGE 

CORO!IA PORTABLE PC LOW] I 

E"GLE PC 128K SYS'l'EH 
KAYPRO II 
NEC /\PC- HO I 
N.~ "'l'C-H.02 
NEC ... PC- HOJ 

EC M'C- WJ>Sl 

2249.95 
1399 . 95 

$2495 
$2995 
SJ749 
$4995 

PJED PIPER l 1074 , 95 
Z.-80 PORTABLE cotlPUT£R 

lNCWOES 64K RAM w 1M8 DRIVE 
SOP'l'WARE INCLUDES: 

CP/M o; PtRfECT SER.Its 

Sl\NYO WDC- 11 0 0 1529.95 

TELElV1DE0 16-Bl .. DESK'l'OP 
1?8JC 9088 51'-FIZ OUAJ,. J60K DRIVES 

lllct.UP~S Cl'/M $J4!19.95 

·r~J:.P.VIPOO 9 I 0 '!'lllllUHl\L 
TEW:lfl050 92S 'tl!RMIHll.t. 
TllLEVIDOO 970 TERl>UNAL 

XEROX 8~0-t1 

594 . 95 
789.95 

1199.95 

$2899 

~llNl'l'll Z.-120 l\Lt.- W - OtlE 
BUILT-IN GRE~ SCREEN 

DlJA!. PR1VES l>PSCillL $2999.9$ 

APl't.& // !IOW 1'VllII.A!ILZ 
PL!!ASE CAL!. FOR OUR LOW PRlCS 

YRllNKliIN ACE l 0 0 0 W/COLOR LOW I I 
F'RANKLIN ACE 120 0 SYSTEM LOI/II 
ROM1' U: [APPLE ct.ONE) 549 . 95 

OISJCB'l'TBS 

F.LF.~HA~'l' OISKETrllS SS/SD 
ELEPHAN'l' OISKETl'f!S SS/DD 
ELEPllANT DISKETTES OS/DO 

u;.95 
19.95 

25 . 95 

APl't.S // 

EASY- BO 80 COL VIDEO Cl\J1D 
FVl..t.t VIOEX COM.PAT-I B!.E 

'1-K)RKS WfTH fiK>RDSTAR1 d:BAS& , 
stJ~tR-'l'tl<'l'-PAO , bASIC, CP/H , 
l'ASCll.t.· S1'1Xll\L I»'l'AO PRJCS 

4TU Dllt£t;SIQll DR!V&+CTRL 289 . 95 
4TH OIHENSIOH DRIVE-OtlL\' 199.95 
HAYES HICROHODllM It 259.95 
KENSING'?Oll S'iSTEIPI SAVEil 64 . 95 
RANA E:t.ITS 1 W/CTRL- C/l.RD 359 ,95 
RAHA ELITE 11 W/CTRL 509 . 95 
RANA E,LITg rt:r W/CTRL 649 . 95 
SOfTCAIU> 11.·8~ C\IU>) ~J4 . 95 
!UCRO-SCI A2 W/CTRL-CAllD 3 19 . 95 
..sen EXPRESS PRO 89 .95 
an GENERAL ACCOUNTING 294 ,95 
DA'l'AS'l'AR \llW Z-BOI 194 . 95 
dB/IS& ll REQ . Z-BO) 449 , 95 
INFOSTAR (~ z-aoJ 319.95 

~~~~~~A~p~~R..,_80) l~~ : ~~ 
SPELLSTAR (REQ Z-80) 164 .95 
SCJPERCALC [ REQ Z-8 0 l l 89 • 9 5 
SUP&R-TEXT Pro 40/80 69 . 9S 
VISICAI.C J. 3 1 H .95 
WOllDSTAR W/APPLICARD l24 .9S 

LO'l'IJS 1-:i-J 
~81\Sfl CI 
FRIDAY 

XBIJI 

HOME ACCOU~~lT Pl.US 
QUl\llt.I X !\PPL& DIULhTOR 
SMARTCOll t1 
IUCROSO!'? HOOSE 
PEl\CllTi:~T 5000 SER, 9 
PERFECT WRITER 
VISIC:ALC 256K 
CBA.SIC COMPILER 
MIJL'l't-1'00L t,'Ol>ll W/l!OVSI: 
VE!lSfoEOR."I 

ao=AR J.24 
I NFOSTAR 

Co MICOPORll 6 4 

w.111 
429 . 95 
199 . 95 
99 , 95 

4B9 ,95 
99.95 

134 ,95 
259.95 
1119.95 
n9 .9S 
399 . 95 
3:>9-95 
259-95 
1)9.95 
349 .95 
3 49 ,95 

CAI£ !UlSU't.'l' l\DV AN<":BD 1 I 9 • 9 5 
CARDCO PARALLEL HITERFACE 64 . 95 
CHOPLIM'ER 34 . 95 
Dl\TJllO Ul O VJDOOPAX 22 4 .95 
DATASET'?£ R£CORDE1t 64 .9S 
FOR'!' Al'OCAL Y-SE: 27 , 9 5 
PROGGER 27 ,g5 
iiES 11DDEM I 64 .95 
ROME ACCOU!ITANT 59. 95 
JAWBRl!AXER 27 . 95 
JVMP MAN 27 . 95 
GRlDRIJllNE'R 27 .95 
l>flAROH' S CURSE 24 , 95 
Ht:St<ION 27.95 
SCRIPT 64 79,gs 
VA~ILLA PILOT 24. 95 
VIC/f>4 SIHTCH 11 9 . 95 



CoMPUSTAR Use Rs! 

SU>EALElTER is for you I 
h's thti exdt ng bl-mOtlthly packed With 
technical tlps. feature arocles, display iind 
classified ds plus hardwate and software 
reviews wrinen JUsl for the SuperBrain 
and ComDUSlar u5'lr, 

Now In out thfrd rs11r, we offer: 

• Sllbstanoal DISCOUNTS on popula1 
natiooally·advenised CP/M soltware.. 

• A !u lt li11e of hard·to·lind enhanced 
PROMS, BIOS's and GRAPHICS 
packagas. 

• A dlreoi link 10 1housands of Im nee 
computer users around the world . 

Sl.Jbscriptlons ; S25 ln USA 
S35 roreign 

(Back- ssues available ai $3 .501 

To order, calt or write ; 

Su>ERLfnER 
p _ 0 . Box 3121 

Beverly Hills, CA 902 l 2 
12131277-2410 

Circle 10 on Inquiry caid. 

80 CHARACTER VIDEO BOARD 
• WORDSTAR/dBASE II OPTION 

• TYPE AHEAD KEYBOARD BUFFER 

• 25 LINE NON·SCROLL OPTION 
• ZBO CPU and 8275 CRTC 8·100 
• CHARACTER GRAPHICS 

' •ADAPTABLE SOFTWARE 
• ORDER ASSEMBLED & TEST ED OR 

PAE·SOLOERED !ADD YOUR IC's) 

VDB-A2 bare board from $49.50 

~,,,,,f';..,ay PRODUCTS CO. 

(3 12- 359·7337) 

P.O. -SOX 601 , Hortman Eslatf!S, IL 60195 
add $3.00 S&H. 3% for Visa or Masteroard 

Illinois Res. Add 6% Sall!S Tax 
WCROST AR 11' • !rad""'"' ol M1croPYo INTERN l CORP 

ua.>,SE ,, a l rl>lll.~ o l l>SHION t l>.IE- CORP 

BUYING A COMPUTER 
FOR CHRISTMAS? 

SPENDING SSOO. $1500. $3000? 
FIRST SPE!VD $9.95 AND FlND OUT 
WHAT'S AVAILABLE AND HOW THEY 
COf!ofPAR.E. 

THREE PAGE 17"" 22" CHART SHOWING 
MOST WEU. KNOWN COMPUTERS AND 
MANY OTH E RS . LISTS C PU TYPE. 
OPERATING SYSTEM. DISK SlZE & FOR­
MAT, SOF1WAfl£ AVAll.A9LE, MEMORY 
S12£ , KEYBOARD DESCRIPTION, DlSPLAY 
Sl2E AND RESOLUTION, OPTIONS, PRICE. 
ETC. 

~$9.95~ 

AYEWIPS 
DEPT, 8310 

P.O. BOX 10937 
DENVER. CO 802 10-0937 

High Resolution 
19'' COWR RGB 

Monitor 

$519 
Ready to plug inlo IBM P 

• "'1-0 1m.:. :n.1 
• b JDtlolh \\'iHl'D.tUf lli \.~ila.hlc 

•~<1lbnl aitilnci. 11f!1>IRll 

301-268·9331 
Overlord Monitor 

LI I Chinqllllpin Round Rd. 
Annapoli, Ml!rylnnd 2 1404 

Circle 526 on Inquiry card. 

SAVE BIG ON MEDIA! 
SENTIHAlTM Ccrnple1e W1tll hub nnos a"d 

lltetune warranl'/ 
Single sided/Single dcnsily 51/l' S18.70 b ol 10 
Sln"le sldedlODllblc den5ily ii ~· S21l.70 b 01 1 O 
Double sided/Oouble dens11'/ SY• m .ao b ol 10 
Smgle stdect/Ooubfe density 8" S29. 70 bJl al 10 
Ooubie s1dl!C/Oauble density 8" S38. 70 I>~ al 1 O 

BUY DISKETTES IN BULK & SAVE! 
Call Far P11c1ng-from $179.00ICase Of 100 

SEND FOR OUR ALL NEW 
CATALOG! IT'S FREE!!!!!! 

Hundreds OF BIG Bargains: 
l'eripberats • Software • Games • Accessories 

Sllpplles • F11mltu111s 

- CAil TODAY! -=- 1-800-527-3475 -
Oipt. t>-1. 4111 I. tenlnlJ llJW'I, Rlc:lllll'llloR, TJ 750lll 

~ ACCESS UNLIMITED 
·MICRO SHOPPING CENTER 

Circle 11 on Inquiry card. 

Circle 197 on inqulry card. 

804& IN-CIRCUIT 
EMULATOR 

E232·48 emulates tnlel compallble 0046, 
8049, 8060 mlc1ccompu1c1:; and their 
AOMlesB Olnd CMOS l/!}fSIOM, II features 

• Rea l time emulation up lO 11 t.1tiz. 
• f1ardwa1e breaiHµoin s; 
• RS.232 l n,er1a~r; to hos1 s.y11tem. 
• lo·Une AssemblQr and Dlsasse!1"b1er, 
• Complete debugging laclll lles. 
• Ona nlng lot Multl·Ptocffs.or emulation. 

E232-48(serlalinle1faoe] ... ~1795 
ES96-48{S·100verslon).... . s 995 
Qoss Assamb111rs {8048 .t othersl . , , $ 160 

SIGNUM SYSTEMS 
726 Santa Mo111co Blvd. 

Sanla Monica. CA 00401 (213} 45'1·5382 

Circle 424 on Inquiry card. 

PUBLISHABLE Q ALITY GRAPHS 
oo MOST DOT MATRIX PRINTERS 

Requirts D.!l. CJ ph1cs &:rne11 
Lin Cr phs and &i tl.erplow 

Easy lu Use, Exoell en~ Manual 
CP/M 80, CP/ M 86 
M o~t di3k. form a.~ 

Price' S50 M~nual Alone $JO 

Da.l.aP!otkr from L.lrlt Softwa.ro 
7 c..dars Rd. C. Id w•ll. H.J. 07006 
(:!01) 2Z6- 7551!. VW.. M/ r 

·~ 
II 100 
D 
u ao 
ti 

" "° " D • D 
0 ... 

Circle 265 on fnqulry card. 

US Robotics 
Modems 

300/1200 Baud 
Autodial/Autoanswer 

Password_., .......... --······,.···--.-··-···-·.,5335 
Courlor (for OsborneL.. .............................. S375 
S·lOO ~ la r S·100 Syslems), .............. ........... S3 35 
Autodial 212A .......................... _ ................... s•~9 
hlpao Communloatlon Sollwore ............ . i 69 

Morrow MlcroDeclslon 
(Includes S4K Ram, ZSllA, CPJM, Wotdstar, 
Spelling Checker, Loglcalc , Balk , and 
Mlorosolt Ba5icl 
MD-2 {2·200K Odvc~ w/P~rsonal Pcatl) ... SBll5 
MD·J {2·384K Double Sldoa Drivas w/Personal 

Poarl and Oues t.. ......... ,. •• ,. •. , •• _ ,,.;11 HS 
Doolslo" 1 ................................. -····~·-·····$Celt 

XL Systems 
a Division o' Dali lnlorm1Uon Sys1em1, tno. 
967 East 4800 South Suite 4·C 

Sal( Lake City, Utan 84117 

~1:11r<:•rd 801-266-0454 
SS long dist. credit w/purchase 

Circle 136 on rnqutry card. 



AST~a• C4lld 
PIH (!MK, S, C) 

~s~r64,,,, s P, q J95 1711 
oPC VO P!Ut 11 • C11d 

P 11()10.S) 
• " SIX PACK " 

165 115 

P SP0!14SPC ~ S, P, C) NI 
CO£X &1....wi. •d •o :i9 

Protoiypo Cord &9 15 
HERCULES 

~":y~=Oa.:.. .. laf IE!t.t 
JS9 
Ml 

MICROSOFT 
Mold• ""'" Mui . ool 'Nerd 

ORChlO 
Coll 

PE~~~~t:~K) 395 339 

P SP6'. t&4 • CIH. S. P) Sl9 
PU>NTROMI s COloo rs: .. c .. d -OUAORAM OWld-.i 54·2561Cl 

PIN 06'! !l4K ,., .• t\JncilOI!> 31l!i 279 0..00.,. Apple C rd 6l!O S99 
ou.dbOard 6'!\ 7111 
Mlc<ofazor PM! Bull111 MP-&I 190 

Ou..icl•omo ~Hlro• fl.GB) 4311 
O.S<lllUnk 1•BM lo Appia) S2S 
RIXON PC212A Modem l'O 6!16 u9 
SSM Transmodom H.'00 •19 

~':,u~:=,~'!'~ (1Jip, '4-25610 -~~ ~~ ir~. e>..Y~, m 229 
)119 

• "Mulcord"" (up lo 51fiK) 
PIN V·57&-!>0K 20 
PIN V·57fH7r.K 7:!9 

:::~ ~~l~\·~~PO~ H) I/OJ 
495 329 
Z49 111!1 

•' 'Dtl~llet .. <'99 199 

:-l="~T c~~~tr~:p~y. Coll 
999 

COeJt IOF, 110t9t. 52\19 l 199 

~,l~ ~ro- ~25 

!Olti>liOO 132 CQWrfV\ 
STAR MIORONICS • MEWi 

&Cll 

Ga"""' 10~ ll'Ot:P' 3~g llt 
Gemtrn •S lb 6~ 4&i 

EPE..JN FXtiO 6 549 
F 100 8ll5 7•9 

Bl!OTHEJI 1-ffi , 1,0MC: 11 !15 
·~ DAISYWRll ER 1495 ,~ 

TTX 0.1 ,,.,,_ 549 

~e; ~:i"l>"..~~~lllie 11'75 
lt 

SllQ 54 
10 
10 

[>() .. 
3• 

13 
611 

122 
7~ 

199 
99 

10 40 

Condor 
$389°0 

SuperCalc 
s9900 

SuperCalc 2 
s17900 

Multi plan 
s1 a900 

Wordstar 
s29900 

Lotus 1-2-3 
Call! 

T. K. Solver! 
Call! 

Flight Simulator 
s4500 

Context MBA 
Call! 

Computer 
lnovations 

C86C Compiler 
s35900 

Copy II Plus 
s3200 

Visiword 
s2a900 

Digital Research 
Pascal MT 86 , ..•.••• $295.00 
Concurrent CPIM 86 .... 260.00 
CBASIC es ............. 149.00 

Plus More Great 
Software Values 

In Our 
"1 983 Catalog! 

Send For 
Your Copy NOW_ 

If You' re Thinking IBM pc··, 
READ THIS! 

COEX Combocard II 
* 64K to 256K RAM * ASYNC Serial Port * Clock/Calendar w/NiCad Backup * Parallel Printer Port * RAMDisk Software * Spooler Software 

64K only $229°0 

256K only $399°0 

Zero " K" Version Available Only $199.00 

PLUS! .•. with Purchase of either 
Memory card above 

SUPERCALC •M • ••• •••• only $89.00 (195.00 value) 
Disk Emulator ..... .... .... FREE 
Print Spooler ... ......... .. FREE 

ACP PC "FEATURE OF THE MONTH" 
I. OISKMASTER - . (Mk Con1roller lor ISM PC or XT aelds Qoln 5"o and II" 

JloppY clrw • CompJnt£1 In Soliwaro. Sartlt! eatd can also l\anclle US1 
Illa Amlyn 6.2 Mb Canrldge A d-on Sut>sySIO<ll 5299 

2. VISTA 1200 w1lh DISKMASTEA" 

3. M(IR "SIJP'R E.XTENDER " IBM PC g XT Expansion 0.s:ms wllh (6) Stol5, Power 
Supply Md Fan, YO<Jr prleelH Qflly $439.00. \loo cannoc tiord (o live w11hou1 ana 

PC Compat.ible • Double Sided 

s29900 
QUME 142 'h High 

PC Compatible • Double Sided 

$249°0 

TOll FREE 

800-854-8230 
1WI 

910-59~1565 



Surplus S· lOO Video DIK.ill2ers 
Godbout Sy•tem with RCPI~ Software 
OIQlt&I Grtp~i<cl C,t,T·<IOO 111-tOI •lcloo cllOlllt.or 1<1d 
coJa11 rut.er dl1pt•y boa.rda. f our·b1t ~nrne·igr11ibbe11 3 
color m•po (\IM ·133~ RGB, r;TSC, ACCU ond m<>•I 
ctn.er •11.LLlrea , •••••••. , •..••••••••• •••• , •• 14,250 
DIQU1I Gu•p~leo CAT·200 wU~ mca1 lu1u1u 01 
Cl\T•400 ,., ••.•• ,. •. ., .. ...... ,. ...... ., .. $3,250 
Oiollal Clra o~lca CAT· 100 ,o.aCFMPSl X (NTSC and 
"'GEi Oulpul, coneouflno. rr1111a fil fO-b01r, ClhlilCttt 
01.har-&tor, 11CI,, • • ••• - • , • , •• , ••••••••••••••. 1"1 ,2!0 

CATd oplay RAMSue 12111<;~11,a.nd 32K rlllpocllvo· 
ly. CAT·•OO dl•Pl•Y• 240K 4'bll pl••i• (S12 ~ 480). 
C;A. t ·200 and ~oo h••• 16-mUllon·•olor pol•O• lltlno (3) 
iK color·ITl'lpplng m•morl••. 
Sony T'1nltron 15" TV mOdl lied 1'l acc111>t analog ~GB 
OINTl>C ... , .... ., • , •••••• , ........ . .. '450 

RCA 1005l1'' B/W M·hl• TV 01mtra wlFUll 1.4/llimm 
loAs ..... . .. .. .. . ......... . ........... S75C 
llod1l011l 22.·•lot s .100 irame, Snuoor1 •008 2BMb Win· 
onfftor wllh MOtt0¥1 eonlrOlltr. Dtlal e· Ollm<t Olli·$ 
11.2 Mb ••Clll wllll Godb0u1 Dl•~ l , GodbOul 6 Mhi 
Z.-80, lnWl•nr II (2 •<>rl&I porlst. iMK slellc RAM17, 
Md PMMI 3001<- e~ud mod~m In 19" r•ci< plu• 
TVl·920C CAT, C1'1M 2.2, ~nd cetos oovroo. Ooort· 
110n•l llCl'IM 1oltw&•• "" IGqUHL Dn lin• "°" 11.t (2141 
93Hl274 , , , , , , •. . . ,.,...... . ,, U ,llOO 

~~r ~~f1d1b~':~~1!T1'~~~~edr:~~~:';~:1: n1~t:r! 
contact o. c. Crane, Inc. 

P.O. Box 802614 
Dallas, TX 75380·261 4 t2141 93 1·2669 

Circle 132 on Inquiry carcl. 

Computer Software Associates, an 
eatabllshed softwa:re houae, rap• 
plies software lor COMMODORE, 
APPLE, and IBM home computers. 
CSA la cu.rrenlly looki.no to expand 
ils product ba.se ol serious programs 
in the m&a5 of h ome, educaiion. 
and office. 

Computer Software Aaaociale:s offers 
over 30 yams ofmcnket e.xpeTieoce, 
worldwide dislribution, innovcrtive 
packa:ging, o nerous royalties , and 
prograuun.er support. 
Interested prog'lcmuner.1t should 
contact Mike Mabon, Product 
Development Department, Com· 
puter Softwme Assoclcrtes, SO Teed 
Drive, Randolph. M.ass.achusells 
02368 Tel (6 17) 961 ·5700. 

••coMPUTER 
-~SOFTWARE 
..,....,.. ASSOCIATES 

Circle 114 on Inquiry card. 

HEXRDAISY' 11111 

HEXADAI8Y'U4 ia a. hexe.­
deoimeJ circular sllde t'\Jle wttn 
we.terproof printing, The device 
c&lcuie.tes th.e offset for :relative 
addressing used ln many micro­
processors , adds and subtracts 
h.exadeol.mal 11unibers, calcuia.tes 
2'e complements and converts 
deoime.l to hexadecimal numbers 
and back. HEXADAIBy'l'M with 1n· 
atruot1ons ts available ppd. for 
.4.IHI, (C.A res. add 1 .30) from 

HEXAOAISY™ Pt\OOUCTS 
P.O. loz 1551, l<>9una llHch, CA 91652 

Tai. 114-49~834! 

PERIPHERALS 
APPLE II AND 

F 0 R 
Ile 

ONE YEAA WARRANTY ON m ITEMS 

9/!JlE 
MW. ~ 

mLEm mn Gft ~VE 1s ' l SJRD 
GIH cmmm 1aos u -s.11 H s 21 
1111 COlUM N CARO IS9 l~ 

ll'IJIEX EOUIVAl E#T) 
132 COUIM~ C/IAOIU+ DA Ir~ ~~ll 52 

jllLTllATERM EOU!V,ALENI) 
1G tBLUM~ WllM •41 UM 119 21 

~FOA l l10NL~ 
Rl~TER INT£RF CE Wll)t 16K CALL 29 
10 64K 8UfFEA AffD GRAF~I05 
IAl'Fl.E OUM PUNG EOUIVAL!Nl) 

MUUl·FUNtnoN Clll!D 1iu Ill 
r"RAu.£1.. S<AIAL 9SR. CLOC 
YlAS,I, C~llO EQ !VALENTI 

i\JIPLE 11• BAAf U~RO 175 
) • !1.CPJ"t DmVE ENCLOSU~E ,, 
!ID JOfTUID Ill+ H D II~ ii zg 

li.lri:RDSOFT fOUIVALHll) 

COLORADO COMPUTER PEH~PHERALS 
~ R &. BOX 7·0 GOLDEN. CO 60401 

(3031 278-7172 

Olrcle fIT on inquiry card . 

THE CLONE~ EPROM DUPLICATOR 169.15 

con Sllll\Ul'41111 AWN! •'l'fll-"Kl!! mt ~lifjf'IJ\\tn~1 

rim '::1~:~ 
hll~llUWSlUllQI 

jljj//8 il(SEJIHJfr 

SCI.Ell ~illlli'l' !~ 

tl1Jlllllfil511;~ 
MID! !r.tlt"ol!l.llS 

I 1111 MOR! 
tll .!5H. 

llll!SmE c.i~llllOOl;S 

CARTRIDGE 
PROGRAMMER 
'79. t1 wm1£~'tlli 

~OIUISW11lt"llll('ill) 
&~M[l)t '49.!I! 

7TH FLEET •29.95 

SH !Aiits rJP=1 MIGHTV 5 
nrotllo I fli.J. StJl\lltt fll'Ak91JH !:llill.Tl: IURS 
10\'r 
~ Sllfl~ll!I' Clllllli!ll Ui ill lllJ( CN lDll '5 

l!lll.! ~!Sil i!Qt£S: 111.stt i!t ~ MlliH!l 1 

oGCllO CllNN£tTlll!$l USIS SOl'i!.11 WI(& 1111 rw.I CllU)S Al ONCI 

These and other fjne praducrs a11a17able from.· 

QUEUE PRODUCTS 
(313} 846-8#6 

BOX 1666 / DEARBORN, Ml 411121 
- OEALER INOU/RI' RffJU~S rm - aij 

PROMPT DELIVERY! MID 
TAY TO BEAT T HESE IC PRICES: 

64K 
64K 
6'1K 
161( 

21r2e 
V64 
2732 
2732Mt 
2716 
2532 

62fl4P .. 15 
6t16P·3 
6117P-3 

DVN/lMIC AAM 
2-00 ns 
15()"" 
120"" 
200"' 
E:P'Fl.OM 
300 ... 
~50 ... 
450 ns 
200 ... 
450 ns 
450 ns. 

STATICR,0.M 
150 ns 
15Dns 
15D~s 

ZBOA FAMll~ 
CPU. CTC. or P IO 
01\F!T 
l:>MA or S1o ro 

~27 
5 47 
655 
1 49 

$ 19.2(] 
6 .35 
J .69 
5,67 
319 
lJ,60 

$33,00 
4 79 
·~o 

S294 
79 

12.50 

MalllJl!CUl'd i/JS."i UI UP~ CA$l COO 
FiW>I'/ Now, Prlme Ports 

MICl'IOPAOCESSORS UNL!MJTEO 
:·~:.-:~·A.. !918) 267· 4961 

~Poa 
Jli.X11i~to~ ~lllQ••O.O~•urlCftOl'l...,....GOllDDWCkl 
m0rtclml6i~C6tll{lil~11~~111~~ 
~" ll'llilrMDll•'tt.._ Cw! OlllCOIJf'lll P'. 'IAll 

Ct role 307 on Inquiry card. 

Printer Cables 

Sff!flJ.f 
~ 

- Parallel-
1'\LTOS 

l\TT1\(MI 
AT ARI 

CE TRO ICS 
OlUMBI,\ 
E1\GlE 
IB·"l ·P 

K ' 'PRO 
OSBORNE 

s1s.oo• SA YO $3 
Tf.'J9 s.oo,,, 

- SERIAL -
,-\TI CllF COM 

R 232 ID82"PI 
(9 conduuur 1-ll. 101 .. 

CABLES UNLIMITED 
4030 Wabaska Dr. 

San Diego, CA 92 107 
619-222-3366 

'( \ ~ . .. 1111 '11 .. \d4 I t. .., 111-. 1 ... J}o.' L-.!1 

Circle 514 on inquiry card, 

Clrcte 430 on inqufry card. 

J!.1 
INC. 

ITleeling m iscounts E3veryday 

OCTOBER TREATS 

dBASE 11 

ZORK I. 11. 111 
ca· CP/M) 

[No Tricks] 

THE ARCADE MACHINE 
PAINTERS: 

LIST SALE 

700 399 
40 27 
50 34 
60 40 

1 60 CPS-MT 160L 798 598 
132 COL-MT 1BDL 1098 829 
PflCES GOOO THJ'lCIUGH 10/31 /93 

-.if-clJcloQ\ """~(.........,..1'!.llOJ. a5:o< fir 
awi.-1......,...,,'IOoot hr .... ...,.:1 -.r .. 

1>£0< t- a 0..,.) .... coo I'""' Si! 001 

1-800-527·7127 P.O. BOX 64844 
INTEAAS 1"'114.Sl!S-3230 OALLJIS, TX 75206 

Circle 134 on lnqulry card. 



A.t.0.li 
ApptESOFTCOMPllER 
BASIC COMPILER !APPLE. ISM! 
FLIGHT SIMULATOR (IBMI 
MOUSE \'llTH WORD 
MULTI Pl.AN {ALL FORMATS! 
PREMIUM PAK (APPi.El 
sonCARD l)IPPt.E) 
TYPING TUTOR II f APPL.El 

ALSCP A3.0 
BANK ST. WRITER 
BPl !Gt. AP. AR, INV) ea 
COPY II PLUS 
OB MASTER 
DEADLINE 
FI NGERPRINT 
GRPFORTJ.t 
GRAPPLER 
HAYES MICROMOOEM 
HAYES 1200 BAUD 
MAGICALC 
MAGIC WI NDOW ll 
MINEA2049er 
MTN CLOCK 
MTN CPS 
MTN Mt)SIC SYSTEM 
PAVMAR \JCASE REV 7 
PIE WRITER 
lGJOYSTICI< 
TIMEZONE 
ULTAMA II 
VISICORP 

Circle 107 on inquiry ca.rd. 

APPLE CAT 11 
APPl.E CAT212 (Uf'GRADE Km 
AUTOCAi212 
D-CAi 
EXPANSION MOOULE 
INFO NE (EXECUTIVE! 
J.CAi 
SMART CAT 103 
SMARTCAi103/212 

BAOiHER/DTC RIBBONS 
OYSAN 104110 SS/DD(10) 
OYSAN 104120 DS/0~10) 
FllP FILE (STORES 761 
UElAARYCASE1STORES 1 OI 
MXBORIBBON 

MX 100 RIBBON 
PAPEA{Sl>x1 HOOOSHTS} 
F'OWER STAIF'W/SURGE 
TPI RIBBONS 

VERBAT1M SS/OD ll OI 
VERBATIM SS/DDiHIOj 

ALPHA PLOT 
APPLE MECHANIC 
BEAGLE BAG 
oosaoss 
DOUBLE TAKE' 
FLEX TEXT 
FRAME·UP 
PRONTO DOS 
TIP DISK# 1 
TYPEFACES 
UTILITY CITY 

HOME ACCT [A. AT, TRS BO) 
HOME ACCT (OSB) 

HOME ACCT (IBM) 
FCM (APPl.E) 

FCM (IBM) 

PAOP. MANAGEMENT 

CHARACTER ROMS 
ENHANCER II 
f UNCTlON STRIP 
INVERSE VIDEO 
PSIO 
SOFTSWITCH 
ULTRA TERM 
VIDEOTERM 
\llDEOTERM UTlLITIES 
VIDEO TEAM WISS & INV 
VISIC/\LC MEM EXPAND 
VISICALC PRE BOOT 

APIC (APPLE Il l PARALLEL) 
E·RAM (APPLE) 
512 + (54K) 
IPIC(IBM PARALLEL) 
MICROFAZER 
OUADBOARD 641( 
OU/\DOHROME MONITOR 
OUADCOLORI 
OUAOLINK 

Af'f'LE PAN IC 
COE>C TUTORIALS 
CONCUARENTCP/M 86 
COPV l l PC 
COSMIC NIGHTMARE 
CPM86 
CROSSTALK 
d BASE tj 

EASYWAITEl'l 11 
HAVES SMAATCOM II 
HAVES 12006 MODEM 
INFOSTAR 
LOTUS 1·2'3 
MILLION AIR 
MO TE CARLO 6'11< 
PFS FILE 
PSF REPORT 
PLANTRONICS COLOR-1-
0BASE 
TIOMPl.E OJ' APSHAI 
TKSOL\IER 
\llSIWORO 

BUMBLE GAMES 
Dl.M 
EOUWAFIE 
FACEMAKER ~A. IBM) 
GAME SHOW(MASTE~ 
GERTRUDE'S PUZZLES 
JUGGLES' RAINBOW 
KINOERCOMP\A. IBM) 
MATH BLASTEAUBMJ 
MICRO MOTHER GOOSE 
ROCJ<YS BOOTS 
SN00PERTROOPS(A,IB"IJ 
STORY MACHINE 
WORDATIACl<llBMJ 

5YTE Ociober 19&3 621 



$$ Printers $$ 
$$ WEWIUNOTBEUNDEflSOl0$$ 

Special Sale 
Communications Pak 

Hayes Smartmodem 300/1200 ....... . $499 
Hayes Mlctomodem II . •. ,. . . • . . • . . • . . . . . • 279 
NJr>le Cel II ........... ................... , 282 
J Cal ....... ...... ..... . .. .......... ...... 129 
"'1chor Mar1<1 RS232, . . .............. , .. 89 
Anchor Mark VII out. ... . ...... , ..... .... , 139 

DISK DRIVES 
Rana Elite I ............... ... ....... , .. 289 
Rena Elhn II ...... ..... ............. , • • • . • 435 
Rana Elltu Ill ..................... ,........ 575 
Rana Conlrcller w/ drlv .. . . .. • • .• . .. . . .. . 75 
NJpl Aca Male(1 yt warr.) .............. , 239 
Slim Teac 5V• " (1 yr. wart.l ...... ......... . 269 

THE COMPUTER STORE 
Dept. 345 

3941-B South Bristol SL 
Santa Ana, CA 92704 

714-281 ·1383 
ORDERS 0/1/LY: (8001 824·22.27 

Circle 115 on Inquiry card. 

FAST 
Factory 
Floppy Disc 
Drive 
Repair 
Specialists in the repair of: 

Shugart 
Tandon 
PerSci 
PEASct, INc. 

12624 Oapllne Avenue 
HawthOrne. CA 00250 
(2 3) 777-7:>36 
lWX 910·32 1·4448 

Circle 356 on Inquiry card, 

DEALER INQUIRIES INVITED 

5Y4" 
104 11 
104 / 10 
104 120 
'204110 
204 /20 

8" 

1 SIDE/ SOL OE'NS . 
1 SIOE IO!!l DENS 
2 SIDES/ DBL 0Etl5 
1 SIOE.IOUAO 96 TP1 
2 SlOES/ CU l\D 95 TPI 

PRICE / 10 

$:S 5.00 
$:S7.00 

.$45.90 
$45.90 
$51.50 

374011 1 SIDE/ SCL OENS , , $56.50 
3740110 1 SIDE/ DBL DENS . , $45.20 
3740/ 20 2 SIOESI OBL DENS . , • • • $52. 70 

Checlts·VISA-MC·C.O.D./ Add S2 Shipping 
can or write fOr our discount catalog, 

L YBEN COMPUTER SYSTEMS 
'27204 Harper Alie ., St. Clair Shores, Ml 48081 

Phone: 13131 777·7780 

THE DVSAN DISKETTE STANDARD 
AT AN AFfORDABLE PRICE 

Cirole 277 on Inquiry card. 

Cfrcle 129 on inquiry card. 

SELECT·R·RRM 
STANOARD FEATURES 
• 4!11C .. , ..... t 11&l •to9 i-.. 
• tiiiC>.lllP t- P• '1lf11'1 • nwuam 
• "" t1 t 11,t.~,.IOt'l 
• •-u1 NClff"(ln.i APS·52A • llUUJ'llmlil'i 
• V"'ll'Cl.&iaj1~1 1111~ •-l!lfl •I 
~-(• .... MIQlll~ I '\ 
. ~Hii11l'6~t11.-.,C:Ul ........ t. 
~~•1tat161onD•llNIJt 

52X MEMORY ~OR ~TAAi 
<OOllOO ............ 11111.00 

• "Ii••...-.:••• Gllf..J.Ulll l U 

... U .. C'1 ""-••., 
: ll •~~-111 ::u_ 

- '='"'"' '"• 
~ 

·~ ,, ' ., 
~1244 t•l2'02 PO OOX CXI05 •uHlrt. lX~ 717•5-GOG I 

Circle 19 on Inquiry card . 

Exclusively 

UNIX* 
and C 
Information 

T'1al'• UNtOUE, tho oldesl and 

~ 
-I 

largest monlhly newoleller oovorlng 
the UNIX,• end C mort(etpl ~ce. 

•product rnlewslll•tlngslprlces 

• a pp licatlonsllut aria la/Ind DXGli 

• Industry l.nslde lnlo1111aUon 

Full yeu, 554 (S7o.oo Fotalgn) ·write, c1ll 
or circle reader service numl>u for 1111' 

brochure and FREE sample copy. 

lnfoPro Systems 
Dept. 8 • Box 33 • E. Hanover NJ 07936 

(201) 625-2925 
'UNIX Is a 1rademaf11 ol Bell Laboratories 

Formerly The UNIX SoftWare Us t 

Circle 227 on Inquiry card . 

The Independent UNIX Bookstore pro­
vides the most complete selection of 
UNIX and C materials avai lable 
anywhere. 40 tltles, refe rence cards, 
posters and T·shlrts In stocll! 

NEW NEW NEW 
Responses from UNIX Commands, by 
Henry McGilton and Rachel Morgan, 
eX:p lelnlng crypt ic !JNt)< messages to 
Its users! $25.00 p lus $2.50 shipping 
and handling. 

QUANTITY DISCOUNTS 
AVAILABLE 

No Purcheae Orders under $100. 
Wrice or call 

The ltrdependenl UNIX Bookstore, 
lnlematlonal Technical &mimus, Inc., 

520 Waller St., SF, CA 94117 
(415) 621-641 5 

0 ln18ma1fonal Technical Semtnar~ ls not 
IHOC:l•C•d wllh Bell Laba 
'U NIX Is a Trademartl cf Bell Labora101l11s 

Circle 234 on inquiry card. 

Apple II/lie® 
Industrial Control 

Plug-In Boards 
(SOFTWARE INCLUDED) 

Opto-lsolated 16/ 32 1/0 Board 
• lnd~v 1dually Configurable $295 • Compal1ble w11h SSA Modules 
• 01111Hsota1ed lnlem1pl lnpu l~ 

2 Axis Stepper Motor Interface 
• Pos111omng Con1rol 
• Pulse Cou n11ng/ T1mmg 
• Frequency Measureme" l s $195 

ROGERS LABS (714)751-0442 
2710 S Croddy Way, San1a Ana. CA 92704 

Circle 404 on Inquiry card . 

Verbatim 
flexible disks 
Call Free (800) 235-4137 for 
prices C1n d information. Dealer 
inqulries invited. C.0.0 . and 
charge cards accepted. -VISA" 

PACIFIC 
EXCHANG ES 
100 Foothi ll Blvd 
San Luis Obispo. CA 
9340J In Cal call 
{ 00) 592·5935 or 
(805) 543-1037 

Clrclo 341 on Inquiry card. 



Prices the Competition Can't Touch 
IBN Specials 

AdY•nctld Oper•ttnv Sya1•m• 
The Ptogr•mlHI . . • • - - - - - - - - ... 11211 

Applied Softw•re 
llersa101m , .... , .. • .. , ••.. , S2A9 

Aahlon·Tatt 
d8U6 II {CPIM88J ................. , $119 
dBue II (MS OOSJ .......... , .... $-419 

Contlntnl1I Softwue 
Tt>e Hom1tAcccvni•nt Pluo . . • .s 115 
lot Clue Mall . , . . . • .S 79 

Computer Sotware 
Technology 
'Noni/PC - - -•.. ' .• ' ... s 411 
Davlnon & Auocl11tes 
Sp.sod Reador ... S •ll 

Data moat 
Roal bl•to lr1•ootmon1 Program . . • S 79 
Wrtts.On . _ •. _ ..... , • , $ 85 

Comprehensive Software 
PC Tutot • . S 55 

Eagle Softwue 
Money D~clslon• • • • , .... S129 

Howard Software 
Raal Estate Analyter II ..... , ... S'159 
T•~Prepa.re1 1983 , ......... __ _ $159 

Innovative Software 
T.l.M IU 

IUS 
Essy FHer 
Essy wrtierU .. ___ .. 
Easy PIBflOBf " - - - - - - - - -
Accoun1s Receivable 
Acco1.1n1s Payable .. 
Gnnoral Ledgor 
P'rnanr:a l ManagamBnt Serles .. 

Micro Lab 
The Tai Manage• . , 

Micro P·ro 
Words! ot ;t3 

allmetge3.3 .. 
Speltotar 3.3 ... 
lnlo•ta rJ.J . 
Ae?orlslar J.3 . . . . 

Nor1h American 
Business Systems 
An~wai 

PBL Corporation 
Person&! lriv•stor 

PH ch tree 
General Loogor • . . , .• 
ACCOIJl'>ls A11ce1vable , . 
Ar.counts Paya.bla , , , 
Peach Pi>k (GU AA/AP) •• 

Soltware Publlshlng 
PFSAepott 
PFSFlle .. 

Dlgltal Research 
Concurreni CPIM 
C Baste 86 .. , .. 
Paac.a llM T + ll6 
Speed Progr•mmlng F'acllage 86 
CISCobol 86 . . 

Peter Norton Computing 
Norion Ull lillas , . , . • . . • 

Select 
Sol11e1 Word Processing System 

Softword Systems 
MuUlmata .. 

Sore Im/I SA 
SuJ)llrcalc .• , . 
S1.1p11rwrlt•r •• 
Spellguatd ,., • 

Southeastern 
Data Capiuto 

Vlslcorp 
lll slcalc (256K) 
DHklop Ptan I 
\llsl rre fld/Plot 
\llsllll 11 . ___ , _ 
\llstdex . 
\li slschOidute , , 
Bu•tnes• Forecssthig ~odot 

Circle 112 on lnquiry card. 

, $299 

... $149 
• ,$219 

_. .Sl59 
_ SJjjg 

. S31i9 

. $:369 

. S899 

- - - .$29tl 
.$159 
.S1S9 
.5299 
.S200 

.. $ ~ 

$229 
,$229 
. S229 

. ' •• $229 

.s 115 
.. s 9~ 

. S2I09 
'' .1125 

• ,$23.9 
. $125 
'4119 

s 55 

.1299 

. $289 

• '. ,$\25 
• ..• 5125 

' .• t125 

, $ 75 

- - S165 
$199 

. S\99 
.S199 
. 5165 
. 5199 
.s 69 

IBM Fersonal Computer 

Includes 64K IBM-PC with two 
320 KB floppy disk drives, 
color contro ller graphics card. 
monochrome monitor 

$28J9 

** Specials of the Month ** 
Verbatim Disks (SID w/Llbrery Case) . ...... .. , . . .. . . .. S 24 
Box ol Maxell Disks (O/D) wlcolor coded markers .. . . . . . . $ 40 
Fllp 'n Fiie DlskeUe Box with Lock (Holds 25) .. ..•. - . , •• $18.50 
Elephant Disks Single Side/Double Denslly . ...•..• . . ... S 24 
Quadboard 256K Installed ..•.... . .••.............. , .$ 399 
Ouad512 + (512K Installed) .. . ,,, .. . .. , • . - . ..... . ... $ 599 
Mark VI Modem (wlTermlnal Sollware) ...••. ... .•.•. .. . $ 179 
AST Megaplus 11 (258K Installed) . . .• •... .. ... . .. . .. .. S 538 
Lemon Surge Protector . ....•.•. . . . .. . .. ... .. •.• ... . $ 38 
Orange Surge Protector . .... .... .. .... . ..... . .•.... . $ 95 
Corona Desktop Computer 2/320K Drlvesl128K .. , . . ..... $2595 
Corona Desktop Computer1/320 Floppy·110MG·12.8K . . • . S3995 
Corona Desktop Portable Computer 21320 Drives· 128K •. . $2545 

• Corona Portable Cornputer1/320 DRlves·10MG·128K ... .. $4295 

1095 E. Twain, Park Place-Upper Level 
(702) 796·0296, Las- Vegas, Nevada 89109 

Call Toll Free 

1·800·634·6766 
Order Line Only 

Information & Order Inquiries (702) 369-5523 
Mon. - Fri. 8 A.M~ to 6 P.M., Sat. 9 A.M. to 5 P.M. 

Dealers Inquiries Invited 

Monitors 
Amdek 
Colorll ....... . ..... . ...... . . , S ti79 
Color IU •••. , _ . .• , , ...... , •• , , .. s 31111 
Color 1\1 !RGS AAatog Input). • • . • • • iia:ze 

USI 
Amber Monllor 12" .... _, _ ..•.• , , . f 149 

Leading Edge 
Gorllls HI-Res 12". , •• •• , •••••• , • ; $ 85 

Quad ram 
Quad chrome 

• Hi-Res RGB Monitor 
• Non·Glare Screen 
• 690 x 240 Resolution 

$549 
Peripherals 

Krar1JcysUcl< ,,. ••••• •-----·-"•$ 45 
TGJoystlcll .... ............. . , .• $ 3!1 
TG neckball ............. _ .... .. . s 31! 
Mtcrosoh 64K RPmcatd . . ...... , . .. $239 
M lcrosolt 256K Ramcard ••.•...... , $589 
Hayos Smer\modem 30Q ••• , •. , , , • ,$209 
Hay11s Smarlmodem 1200 • •• .•. . .•• $499 
Hayes SmaMmodom 1200B ••....•• $399 
Haye~ Smar\com II Tormlnal Pk ...... $ 72 
Ar>Cl'!or AotomaOon I-lark Vt Modem , • , S119 
Quadrarn Mlcrof.az&r<NIPOlol11•Suppty . ,S149 
IBM lnlarfs.cu Card ..• " .•..... , .. $ 45 
Vorsawrit a-r Graphics Tablet . . . . . . , $239 

Printers 
NEC 
NECB023A ......... ., •.•. -•,, .S 439 
NEC3630 ............ , ..••. ___ _ ,s1m 
NEC7710 •• , ............. ,, . SW59 
NEC 7730 .. .. ••.•. , .... , . , . $2.059 
NEC3550 .. .. .. .. .. .. ....... .s-1699 

Olablo 
Olablo 620A (25CPS) . , • 
0 lablo &JOA (~QC PS} •• , 
Dlablo DJOKSA (40CPS) .. 

Epson 
FX80 .... ,, ,.. 
FX100FT . , , • 

Smith Corona 
iP·1 Par~llel •. 

Okldata 
Ml 82A 
MLBJA 
Ml84P _ 
MLB4S 
Ml92 
ML93 

IDS 

.s 949 
$1729 
$2429 

--- ~ S{Mi 
, $ 7119 

.s 499 

s 419 
s 649 

.. --- $ 979 
----·- $1089 

s 489 
$ 869 

Mlaroprlsm BO ••••.••• , • , • , • $ 549 
Prism 132 • • • .. • • .. .. _ .... $1399 

(with Sheeitaed &. Graphics) 
Prism 132 ____ ,.. .. ... . ...•... $1589 

twlth Shootleed, Grap niC$ s Co)ol) 
Prtsm 10 1·aM C~ble . , , . s 48 

Cit oh 
6510 P<owtil •• __ . __ 
F tO Starwrlter , 
fl O Print master 

Manneemann Tally 

' $ 3B!i 
- . - .Sll99 

- ...•. $Hi99 

MT 160L .. , .................... , $ 599 
MT 1802 l!'arJilell, - ••••. , • , • , . , , $1~ 
MT l805 (Serlal) ... . .. .. .. , .. .... . , $1559 

Gemini 
Ordering lnlami1Uon ind T•rm•: !'or Fast Del/Very send cashier checks, money orders ot Gemini 10 ...•.• - •.• - •• . •.•• - ••• $ 319 
dlr•c t bank wrru. Personal 11nd company oheo~s al/ow J weeks 10 clear. C-0.D. ordsrs Gemini IOx •• , ••.. , •••••.••.•••• $ 319 
(SJ,00 minimum) and 1% ol all orders over $300. School purctrsse orders welcomed, Prices Gemini I ~ •...••••••••.••• , . , .• s 479 
11J//ecr e oash dlscovnt 1;ntJ ere sub/11c1 ro change. PlllBU enclose your pnone number wllh Q 
sn; ortJllrs, Shipping~ SOf/Were ($2..6(/ mlnfml.llni Shipping /-le(dward (p/eaSB call/. Foreign I.Ima 
o,-dets, APO end FPO 01ders -SIO minimum end 15'\'o of ell order~ over $WO. N&~aiJa OumeSprln11 1 + .. ...•. . . , , ....• $1349 
rss /denls add 5'/.% UIS.$ ta~ . All goads are new end Include /ac rory warranty. Oue to our Tniolcr Feed s 175 
low pries•, all sales • ta 1.lnttl. ,1,1/ rorums mwrt have a rerum autllotlzallon numbrtr. Call '· · · • · • • · •• • '' • • • · ·' 
702-35!1-5523 lo obtain one before returning good• for replac•menl. Printer In terlace . - · • • · • - ... • .• - .• l 79 

BYTE Oct~bt!r 1!/!13 6?3 



LC NETWORK 
LINE FILTER 

Model C-519-Ll EMIIRFl nl1er ptolecls 
agai nst high energy lre n.~ i ~nls .. . vo ris lar 
d amps h igher voltaBaS tu ~ a t 
levels ... MaJ< Rat.in ; 15 A, I is VAC. 
1675 Wolk& continuous duly . .. $ 7,50-

J. W. MILLER 
DIVISION/Bell Industries 

19070 Reyes Ave., Rancho 
Dominguez, CA 90224 

(213) 537-5200 

Cfrcle S12 on Inquiry card. 

SUPER-FAST! 
_zso == 

Relocating Macro 

ASSEMBLEiR 
$169.95 

D11uc11~ go" "'"'"' COM. HE)(, ur AEL tile,. 
F1ruitt11 R l lu.un11r .. 1nows D"lltOH)lil bW ~ rmtJ 
wotd" Wlllt C'Ulll ( ~lt• l {..t "1fl~ rl- OpefiltiO'" Oil 1 ~r 1 1n1 
tM1t,•1so t1 101111.it oph on.1 1 ~ Fc-nh11"i ltlt'1J 
nmen1ui.1c!I w•m t111'!1t-U rn.ocro:;. cot11J1ho1w•l!I 
,,nt.1 l1lllrn1n 111t•r. Un1qut! aoo-i:iass da~IYH 
gtm111,.1ir-..s co1npt1.Cl 11i t rtr rti lfd~11 10 c:odo vm 1 c t ~ i~ 
thatl moc14 $l1d •o tc-M>IW!! 'orw111e1 t l(]!Vf1~. 
v,.ua1110 trt·,,1~riiaous. ti me- 5aumg:s Complnfo 
ll~Hng -symbol II ~o 1lO" Cfi.lU .. •o•un.mc. • fJUtpul 
may bP ~unr I " ,l(IY ''Vic.!' Tht!:· ptrrfecl lool ,O_ 
AM1c rnmy 1nn9~'ng prog ra rnmmg Ltnl.c.-r r1 
cluCl~d Milf1lm1 ll'1~~ - S30 fot lSO CP ·M ttnd 
TRS-a!l 

___s L R...._____S'ystems ___ _ 
1wnioKt l ~ ~·H Ir t •LITI..EJI " "' i&OI~ . , .,~. ~M "'61..• 

H ·I• •'A I" • ~"'' lifl Ai ~l 1 •Hi 
fJ I I I• , ~ ll_O !""' O• 11•1 
ii l'' '4 rn "'' • 4 1• 1 • 11 1 • 1111•;, •. 

Circle 427 on Inquiry nard. 

6809 
Single Board Computer 

Circle 512 on lnqutry card. 

n• II.. II .II • 11 •111 
SEND FOR OUR FREE 

m~ 
~~'~ 
1983 PARTS CATALOG 

THOUSANDS OF SURPLUS 
ELECTRONIC PARTS, 

SUPPLIES AND DEVICES. 

ALL ELICTRORICS CORP. 
905 S. Vermont Ave. 
P.O. Box 20406 
Los Angeles, Cal. 90006 
Ill. II .. II Ill 

Circle 26 on inquiry card. 

• TeleVideo DEALERS 
• fut D181lp/Hes1011 

oY!r 60Dk per disk. ... , , , , , , , t lD 
• TnM! AIJud with Print Ser.en 

64 Ch1r1C1et Typ1 Ahead ll!JlltL - ' . UD 
• 3270 & 278013780 Bisyoc Co"""unlc11foas 

Imm 1'111lne 1 & 811ac!I , •• t700 & UOO 
• TurlioDDS lar TeleVldeo .Sllrt ti UZ5 
• ams & fo m1t11'10 for BD 2H 

use d 2D MB .... _ _ ___ $150 
• 8" Disk DrlYa far 802 Com~ml!I 

DMYe & .Soflw111 . - _ ..• , $1.100 
• RM Cobolllil lor TurboDO,S 

Fall S)$lem • • • . • • . • • • . • • • • • , *5 z 5 
Run Trmo ..... _.. .. .. .. • .. . 1115 

• St&J1ilby Puwrr Su1em 
200VA·400VA-800VA • . _ _ A1 low H UBl 
AM/COBOl i• 1 . re; 11&rttd 1rer:lemer'k ol 

Ry•'1,MctF•rlend Corp . 
Cl'IM • ts le!J151.,e4 trlM!emork 01 Oigilai RC-$eillc~ . tne 
lllrboOOS~ 1 1egtS1ere11 11i1Mtmar• ntS<if1wa10 2000, Inc 

Pt US OlliER GOOD ltLEYIOED STUFF I 

COGITATE, Inc. 
SPECl/IUSJS I~ IOOE IElf VIDEO SOFTWiln 

2~DDO Telt;raph R04d, SoulhB~ld . ~I ~8034 
(313) 352-2345 

V'5NM/IST£A c.i.na At tGDl•d 

Circle 86 on Inquiry card. 

5 y4 " .speclfY son 
10 or 16 sector 

MD1-MH1 1 Side /dbl dens 
MD2·MH2 2 Side /dbl dens ' ' 
MD1·DDM 1 side / Quad 96 tpl ' 
M02-0DM 2 sides/ quad 96 tpl 

prtces/ 10 
. $27.90 
$GO.OO 
$56.50 
$45.50 

8 11 
speclfV soft or 32 seccor 

F01·FH1 1 ol de / sgl or dbl Clens . . $H.90 
F02-FH2 2 sides/ dbl den .$45.50 

Cli ecks"JISA·MC-C.0 ,0. 1/1.dd S2 Sjijpplng 
Call or write for our dtscount carntog_ 

I. YHN COMPUTH SYSTEMS 
2?204 Harper Ave., Ste Clair Shores, Ml 48081 

Phone: 131 3~ 777·7780 

Maxell. The Gold Standard. 

Circle 278 on Inquiry card, 

$$ Printers $$ 
$$ WE WILL NOT BE UNDERSOLD$$ 

EPSON 
AXBO, MUOf"r, Mll 100 FT, Fl( 90 & nO•«•I 

I')( 100 "IOl<IHI prfCH 10 ~··US/\" 
Gtmi ,,i 10~ . ............ , , , ............... 1'32Q 
Osmll'lll t f! •. . ••..•••••..•.•••••••••••••••• c;4 
f tawt1tot85 10( "1 .... ... ___ ...... 38~ 

A.II olher Drint•tt: 1eouni•d 
Ml1o•ll•neou• Hardware 

Mk:totOtl Pr•n'llum P•gk.. ..... ,. , • .. , ,.79 
Mk:<O-.tCh Sol'1c.rd , ,. .. ., •. , • ., • , , , • • • • ?JB 

MiCIOOQll Sol1ea10 Pluo. . - .... -• " " ' - •ao 
ltnclud .. ..id-. 60 OoLI 

Sma.rtH! rm80 CcL."' .................. ,' , .. 5 
Wb.1lfd80CoL. • .-. .................. I. 179 
lllde< ,l!O Co4. Combo ............... , , ; s1 

Ptlnlar Cardi 
P~r1U•t .......................... , , , , .• '69 
wium eu~o1.C e~o .... _... 1 •• 
Gt l ·OP-1• r•., •·•·······~····•·•·•···· l :!'IS 
B"1tt l t<I 0:fll)Plt•+ , ........ ., ,.. , ~· 

THE COMPUTER STORE 
394 1·8 S. Bristol Street 

Dept 345 
Santa Ana, CA 92704 

7'f 4•'2&1 •1383 
OflDERS OIVL Y> 180DJ 824·222 7 

Circle 116 on Inquiry card. 

THE BURNER 1/0 
S100/IEEE696 

tt.1s . 1 torn rt m EPA OM P•oOt ~mrno• •wo s1 ·h~~ pot ts 
one pJ• a-lel I 0 port ...... ~o' h.ilnd:Shilli11o1n9 Jnd memory 
mon.n . n1unt 
Progu1mi111t r ei111u ut~ • Ptogta.nl5- VO-JI ?108 2508 
27SB. ~7 16 , 2'!>1 . TM52116 ~7J2 27l1A im.1 • CP M 
com p~ !Ible aouwar suap•1ec1 m EPAOM t ;t,f c11ri b& 
e..."l:s••y wn11~n on D d1sll1.Hh!: £.PRO StJlt.'CltOn tlJ. donflo 
Wii ii 'lof t~mit Og ~ r•ot use p togrnr11mm9 11iorJulet­
• Progr11.mrnur1!. 101~11yt'l1n•BPOC!'ci • PmgnHUI Mif~ 
.socti 1 ta. ?C'tO m-seruon ore. 1vpr ' Prog1.un1'111t1l0 
1i1cl togt!t. gl! ne1-a\e.d On Doard 

110 F"P•1'u t111"~ • 2 1oUv 1ndaptm dord AS·2':)2 SHO.il~ 

f>Orl 'I- • Ot11.1tl '°' '° Ger· ~10.-,: t1• 1ruJ1.rp p-n(lf'Otl ';' 
proqrn•mn.llbl~~n)fn50 to 192GOtJ.QUd .. •rM.Jt'lf>Crl{jt."1 11 
thl 04••Pul. ll'li J>IJ1afKJ$lilh-&fl,lQS • .:i (l j(CCI ~"S"""'h"~' 

Memory m-an itgem,,,, f.e-Q ture•: • CormoJ~ .1ddr1.."t1i 
11o as: A16· A23 •· Is rh~t'.Joloo Nlltt .4J ndtu tJ AOse · 
"9MI 
OpUon~: • Comp~e~ardwt thpro ramml!r I 0.;;ma 
mtt11K>1 y ,ri.tuingenutn1 SlS.i 95 • Pl og• .·vt~ml~t oo•r 
.$?19 9'S • t Ooot 12s - P1>21995 • P1<>g , nu 1•0 
5l 29 95 • Memory mBMgement onty SUJ9 9> 

Mi!:fTID'Y nHH'l~gement mny ~ coca to pragr Pltn 1 
V' 1'0 lor 525 00 A U comn~nahons 111l! asJiBmt1l1:1d anD 
I >It'd t;loJ'tv t~ S loe Sh111a109 u PS ..,,, , • Sl O(I 
Uf'S•1r!~OO 

EXTENDED PROCESSING 
31161 w ooocr ~ L.1ne. Son J~e. C.1 9511 7 

(•!09J 249·8248 

Circle 181 on inquiry card. 

t,S •· oS 
~l"\C \'11\C~ . 

:.u"t.~ su~t.~ 1.,El~lli 
SAGE 1\1 compute,. u~ tl'+e 65000 CPU. 
come W" h UCSDp· S'/Stem, PASCAi.. Ma era 
As.semb l'<e1. M u h l··u 5a1 $V$11UTI , W ord prnc· 
esSM~ Sprnad$heet, l vear warrn my­

Avadoblo SAGE conftu urb1IOns 1r>elud 
1 640K floppy So 2561< RAM 531 20 
2 640K !lopp1us & 25 6K FIAM S3760 
I Hopp , 256K RAM. 6ml> ft~1 d d<sk $S840 
1 Ho111>y. hnb l'!AM. 1 Bmb ft rd d<1k $ 800() 

A.5 soflworh do•Olopcrs ~nr:I • uUl or110!<I 
SAGE de~lou• w ollur ~ustom ' sut•J>Ort . 

MARITIME SOFTWARE 
ASSOCtATES 
j5 0 31 929 -2552. 

6G60 Reserw•• Roaa CorYi!llO. OR !)7333 

Cfrcte 287 on lnqufry card. 



DISPLAYED VIDEO IS DRIVING DOWN 
PRICES ON DISKS! FREE SHIPPING! 

-

TEC'S NEW HALF-HIGH 40 TRACK DISK DRJVE 
Al/CASE & POWER SUPPLY AT AN INCREDIBLE 

LOW PRICE! $195 .001!!!! 
~EWI TRUE HALF HEIGHT DRIVES! 1 5/8 INCH 

NOT 2 INCH OR 2 7 /16 INCH! DIRECT DRIVE! 
NO DRIVE BELT! 3MS TRACK TO TRACK! 

"EAC's l!W limline 40 Track w/casl! & power supply . _ .. __ . _. $235.00 
·andon 40 Track TM-100-1 w/case.& power SLipply ..... . . • $220.00 

tDOUl3U: SIDED '10 TRACK DRIVES ADD $75 f.XIJ 
1hugart New Slimline Double Sided 40 Track w/r.ase & P.S ... _. $299.00 
Jlugart New Sliml!n Double Slded 80 Track w/case & P.S ....... $379.00 
·andon Single Sided S!imllne s-Disk Drive w/dual case & P.S .•.. 5545.00 
';mdon Doubl.c SJd d Slimline 8" Disk Drive w/dllill case & P.S... 5625.00 
."'° Drive 5 114" Cable WOR MOSi CO/>IPU'l'ERSI ..... . ............. $23. 99 

I WITH GOW PLJ'\ TI.D CO NECTORSI 

ll/s Color Compuli?r l s1 Drive Only __ - ..•... _. _ .. - ...... 5389.00 
Qt.'E YEAR WARRA!flV ONTEAC& SHUGAA'T DRlVES(l80 DA VS ON TEC 1!c. TM'DON 

la.yes Smart Mod m 300 Baud .... ~. S225 .00 1200 Baud.~ .. 5525.00 
loclel I Double Density Board ...... .... .•..... ... .• ... ...... .. . $89.00 
IV's Line FUter W/Swgrt Supre.ss on . . , .. , .. , • ..••. , .. , . , .. , .... $45.00 
>lskette File Box "Holds 70 Diskettl!s" ......• , •....•.• , .. , .. , ... $29.95 

PRINTER PRICES 
IX&l Ff w/Graphtrai< Plus. $459.00 Gemin 10 ... ,. • . .... 5349.00 
!XlOO w/Graph t.raic Plus . $659 .00 Gemini 15 . . ........ 54 79 .OO 
XBO w/Graphtrax Plus ... $389.00 CHoh Prowriter8510 . . . ... 5395.00 
X80 w/Graphtrax PIL.ts .. , 5569.00 Starwriter F10 ..•....... 51169.00 
XIOO w/Graphtrnx Plus .• $779.00 Smith Corona TPl ....... . $595 .00 
tin ter Cable 10' long wlgold plaled connectors starting at. ........ $25 .99 

DV'S EXCLUSIVE uyou CANT LOSE'' 
SIX MONTH WARRANTY! 

"NO YOU'RE NOT SEEJNG THINGS, THA rs FOUR 
INTERNAL DRJVES lN A MODEL 4, WITH UP TO 4 MEG, 

DISK STORAGE AVAILABLE NOW! 

DV IS DRIVING DOWN PRICES ON DISK! 
DISPLA YEO VIDEO s now offering TRS-80' MODEL 4 with TANDON/ 
TECffEAC disk drives, one of the most reliable disk drive systems on 
the mark(lt, for INCREDIBLY low prices. 

MODEL q with 64-K dual 40 track double density dJsk drives, campier 
sys tl!m wi111 TRSDOS 6.0 and 1 BOX OF DISKE1TES 

PLUG IT JN AND GO .. . .. . $1599.00/128K. .. $1679.00 
MODEL 4 with 64K dual 40140 track double density disk chives, complete 
sys tems with TRSDOS 6.0 and 1 BOX OF DISKETrES 
PLUG IT JN AND GO ...... $1899.00/128K. .. $1979 .00 
MODEL 4 with 64K dual 80 •rack dooble d1.'flSity disk drives, complete 
sys tems with TRSDOS 6.0 nd l BOX OF DISKETTES 

PLUG lT IN AND GO ....... $1899.00/128K. .. S1979.00 
MODEL 4 wllh 64K dual 80/80 track double density disk drives, complete 
syst ms with TRSDOS 6.0 and 1 BOX OF DISKETrES 
PLUG lT JN AND GO ... , .. $2199.00/128K. .. $2279.00 
MODEL 4 With 64K four 40 track double density Internal disk drives. 
cornpl te sys tems with TRSDOS 6.0 and 1 BOX OF DISKETfES 

PLUG IT IN AND GO . . .... $2299.00/128K. .. $2379.00 
MODEL 4 with 64K rour Internal dnves of any configuration a11a1lablc to 
achieve up to 4 meg al disk s torag.:. .. .. _ .. _ .. _ . . . . _ .. _ .. _ .. _ .. CALL 
MODEL 11114 Int mal Two Drive Kit : Includes con1roller board , dL.tal driv 
mounling bracke1, dual power supply, all nardwar• cable; and con11ec1ors 
(gold plated) & TEC Drive ................................. $399.00 
4 DRIVE KIT MINUS DRIVE ...• ....•.. •...........•.•...... $349.00 

MODEL lOO K ..... ~ ... 5679.00 :l4K ........ S839.00 
ov·s MOD LI DOUBLE DENSITY BOARDS. . . . . . . . . . . $89.00 

WE. CARRY TRS.80, IBM, LNW, EPSON & FRANK.UN COMPUTERS 
Visit our retaU location at: 

111 Marshall Street 
Litchfield. MI 49252 
(313) 426·5086 
(313) 482-4424 
(517) 542-3280 
(517) 542-3939 
(517) 542-3947 

• OISPLAYE:&J 
4\flDEO 

IMMEDIATE DELIVERY 
DV'S SIX MONTH 

PARTS AND LABOR WARRANTY 

Authorized Oealefshlp at: 
l U MuahaU Stree.t, Lilclhfie.Jd • .Midilgan 49252 Pl 42 

T o Orden Call (313) 426-5086; (313) 4824424, (5 17) 542-3280 
(517) 542-3939, (517) 542·3947 

OR 1..VRITE.. 
Displayed Video, 111 Marshall St., Lltchfield, Ml 49252 

' TRS80 15 • tro<i<Tmrl< ol lh<! 'Fondy Corpor•tlix• 

Circle 157 on inquiry card. 



When II m m u to quollJy $oftwara 
jar mlcro~y•lem•, DVlllACOMP de/luer•: 

STOCK Ml,STEfl !APPLE} : S59.95 
Thi!! Syst~ms ~· ~· 41.1111 ~ ,. Comimod:w 

Comprw1tti CPIM IFll.t! iitlo H/Z.• •oo 
llLMPC Qyal'll Mo.nO* t4£( Mori>l$1u 
OtOolPl• &uo.Dr•ln f 111n,r Tf:IS 10 

The Software ·-
~"""'"' WPtea canoG.a¥B ~•IOot l lrd! ~,_.ij CMll!t. .ff(Wit: "1N.,h'Ct 1"-t..f11f'oll 
VJll(W.IOU $::1Ct'f« F.U..,.L.Ut1\l»rtl l.lltuht..I 

Nam11 bt•nll dl•ll•l1••1 s•e~QS,10~$$, SO wJ~11h 'Ho!IM ~ 
l.nd ud•ll F flE15 ~·~le lljl;OaQ• tlG.IL Ad.ei n .oo ·~IJHll;jl) , 

c;.u_ ORIYmTE l'OR·"' FREE CAtALOG 
DVl'ACOMI>, INC. 

1•::n Monro-• Annt.o, Rooh olit•'· M . 'f~ 141(Ul! 
Te top~OM•: f7 I 6~ 4~2·GUG0 

Circie 163 on Inquiry card. 

wabasH 
When it comes to 

Flexible Disks., no body 
_does it better than 

Wabash. 

MasterCard. Visa Acc1~p1ed 
Call Fre : (800) 235 -4 13 7 

C[role 341 on Inquiry aard. 

I 
01 YOUR NAME HERE 

\o : 0 1 
I -01 .-- PERSONALIZED _, 

-COMPUTER PAPER -
Printed with your name, club, any-
thing . Paper Is white 20# stock and 
fits all printers using 9¥.ix 1 1 continu-
ous paper (811ix11 when detached) . 
500 sheets $14.95, 1000 
sheets 524.95. We pay ship-
ping, Texas orders add 5~ % tax. 
Select ink color: r ed, btue, brown. 
gray, or canary. Specify name(s) up 
to 30 let ters & spaces. Enclose 
check or money order . No COO's 
Allow 3 weeks. Faster delivery with 
MIC, Vsa phone orders. Write or 
phone Personalized Computer 
Paper B, Box 20539/San Antonio, 
Tx. 78220/ (512J 227-0585. 

Circle 375 on lnqu ry card. 

Circle 152 on 1nqwv card, 

~· _. .mnmnnmo 
PC·LINK 

DEC VT1 OOlll TERMINAL 
EMULATOR 

• A lull featured DEC VT100 ' termlnal 
emulator on IBM F'C/XT 

• Transfer le•t Illes between host and IBM 
PC/XT 

• Very eosy to use. Comple1e user 
documenlalton. 

• To u5e PC- LINK prograrn.1he PC needs lo 
oave al lea~t orie disk dove. rnM DOS 
IBM 111onochromeorcolordlsp1ay.a 
RS232 port, telephone modem 0 1 direct 
conneo~ 

• Supporl baud ra te up to 1200 baud. 

• SB0,00 I S5 00 for shipping & "an di Ing 

SCRE.ENWARE CORPORATION 
P.O. BOX 3662 

NASHUA, NH 0306 1·3662 
_ .

1 

Tel. 603-888-4074 • 
VISA _ "' , 

I- ·-:-~·· •-. ....-~.:·-· I 

Circle 414 o~ Inquiry card. 

THI:. ll'IFLATIOtl Fl<lHTERS1 
ie l 1 6~ attt.50 100-+ 1.os, .... .t • Ui 20QM &1110..00 100· tl.O~ a. 
411a. •>0rtt..-r• 11 .so 100• "'..1' ui. 

···~ l2°"' ~"14.W 100· •• • 50 ... 
4116 UOm .attU,,J.O 100• 1o1..wc..a, 
2114~300...0J •IO-'O 
21 14L 200rtt .art ll! ~OO 

•.t1 1M X6K 14&..! u.. 

· 4 1 ~ ''°"' u .iou.. 
•firl fJo l?Mtnr 14,(W) a, 
• fH I & 2'00N ll.4S- u. 
"' 4H 161J> I~ U-,7:5 H~ 
• 111n Dbl! (IJl"inti!ll!r •20;~ 
11n ~Cg111~ 1.17,..10 
l.Do4, 2.aOAt:TC. ZdOA PIO 1),0C) u , 
&2'5' • 4.2..S 
n I 6· i 5V l50na 8JH .2.5 u,,!1.00 u. 
2 7 ~Ii ~y ..C50oi• t.J .00 c,i, 

· ·;,nn -'" '4-~M u..a.5 
· 2"~ 'v- "~~t.4.H~ 
• :t76-4 :5 lOOna 211 f!la ,; g...oo u. 
"' 21fi.4. SY :Z4 p.l,t\ CALL 
· :t~k .!V C'All 

•• 11;017 CALL 
&DOOO CAU. 

Aln- "P tu J "" for ~ t1J«'lo ~ dlP Mt.u. 4'1d,,dll! 
~l!~et. ~Mlt;K't.1Uau.19!•••rltl0utnt1Ut'c- ,~£. 
tilt,.... fer~ Jl.JO. POb ~'f'V.t. WA- hu -41 iJU W11'lfl, 
~~..04 ~-...S.k-tT4' 

CHIPS & DALE I ·2.06·45 I ·9770 
10655 N.E. 41h St •• SuUe 400 
Bellevue, WA 98004 

Circle 82 on inq 1mv card. 

51 / " Scwc•ty Soll :f4 lO or lH Soc•1mg 

t.1052!> , slile.ldbl c1011s 
MOSSO 2 sf(les/dbl aens 
MOS77 , side/quad 96tP< 
t-10557 2 Sicleslqu~ll !lfllpl 

8" Spnc:lly Soll Of 32 ScctOi' 

35.DO 
33.75 
4' .&0 

f 03'1·9000 I s.1ae1sg1 <lens 30 .oo 
F034·8000 1 side/dbl dl!rlS J3.DO 
003"-'1001 I! Sicle$1dbl d@ns '1 .00 

Choci\s·VISMdC·C.O.OJA<lcl $2 Shippjng 
C~ll or wnie 1or our cllscouOI c la log 

L. YBEN COMPUTER SYSTEMS 
27204 Harp!!< Ava., SI. Clalt Sllores. Ml 490lil 

Pl'>Oni!: (31 3) 777·7780 

OATAllFE • THE NAME IS THE PROMISE 
THE WARRANTY IS THE PROOF 

C l'Cle 279 on inquiry card , 

HEXADECIMAL DESK CLOCK 

Solid mahogany timepiece represents Ille 
lime in base six1een. Features Include: 
handrubbed finish, gold lone characters 
and hands. and a quartz movement 
accurate to wflhln to seconds per month. 
Clock measures 41/J In . square, i;an 
be hung ('bracker Included) , and runs lot 
over 1 year on a s1andanl AA b.attery. 
An attractive addllion to the work area of 
any computer prolesstonal or hobbylsL 
Only S10.95 plusS1.50 shipping & bandllng. 
PA resid.enls add 6'11. saln 111.1. 
Plene allow :H weeu lor delMry 
Send check 01 money order 10· 

OIGITI/vlE 
P.O. Box 403, Ambler, PA 19002 

Circle 154 on inq~iry card, 

CP/M CROSS 
SOFT.WARE 

for the NS16000 
INCLUDES: 

* Cross Assembler * 
* Cross Linker * 

*Debugger * 
* Librarian * 

* Pascal Cross Compiler * 
Prices start at 

$500 for Assembler only . 

SOLUTIONWARE 
CORPORATION 

1283 Mt. View-Alviso Rd. 
Suite B 

Sunnyvale, CA 94086 

408/745-7818 

Clrcl& 438 on lnquil)' card. 



IBM PC 256K 
2X 320 KB DS/DD DISK DRIVES 

FLOPPY DISK CONTROLLER 
COLOR CARD 

ALL FOK $2599 

VISICALC $199 
MIJLTIPLAN $199 

LOTUS 1-2-3 $359 
SUPER CALC II $199 

IBM f'C256K COLOR OR.Al"HICS BOARD fLOPPY DRlVE CONTROLLER 
WITH l'ARALLEL PORT 360KB DS/DO DISK DRIVE, PRINTER. CABLE 

DOS 2.0. IOMB HARD DISK SUBSYSTEM INCLUDES CABLE. 
CONTROLLER, POWER SUPPLY, CABINET. SOFTWARE 

ALL fOR $4295. 
WORDSTAR $329 WORD PERFECT $349 
MAILMERGE $179 EASY WRITER $129 

DISK DRIVES FOR IBM PC 
DOUBLE SIDED DOUBLE DENSITY 

320 KB $225 

PGS COLOR MONITOR 
HX-12 S499 

AMDEK, NEC MONITORS AVAILABLE 

DRIVE FOR APPLE JI+ and lie 
ONLY $219 

PRINTERS 
BROTHER HR-1 S7SO BROTHER HR-15 $499 

OKIDATA 82A $499 83A $699 84A S999 
93A S959 

GEMINl-10 $359 GEMINl-15 $529 
NEC 3510 S1399 3550 $1799 

7710 $1975 
EPSON RX80 $379 FX80 $599 
MXSO/FT $449 MX100 $649 

SEND ORDERS AND I QUIRES TO: 
COMPUTER POST INC. 
22 102 CLARE DON ST. STE. #J 
WOODLAND HILLS, CA 91367 
(2 13) 999·1041 

Circle 113 on inquiry card . 

MEMORY BOARDS 
AST COMBO CARD 64K 

MULTIFUNCTION $299 1/0 PLUS $199 
QUADRAM 2S6K MULTIFUNCTION S399 

HERCULES CARD $499 
QCS BIG BLUE CARD $479 

APPLE lie STARTER SYSTEM 
$1599 

HARD DISK POR IBM PC 
5MB $1399 10MB S1599 15MB $2199 

HAYES 
SMARTMODEM 300 S239 

SMARTMODEM 1200 $559 

KAYPRO DEC DIABLO DAVONG 
MAYNARD LNW TAXAN BMC 

C ITOH EPD TEL.EVIDEO TANDON 
MPI SHUGART 

AND MUCH MORE AVAILABLEl 
CA.LL! 

DELIVERI ES TWO TO FOUR WEEKS AVERAGE 
ALL SH IPMENTS ARE CAStll ERS CHECK 0 LY. 
PRICES SUBJECT TO CHAGE WITHOUT OTICE. 
St!IPPING AND HANDLING EXT RA 

B'fl'E Octobe, 1983 627 



COMPUTER RUNS MOTORS 

• fl060"TS 

• PROCESS CONTROl 

• CONYEVORS 

..,. __ ..,, ......... _~_.~ ......... ~~;;~~~~~~~~p 
U.5lt 1100. c;omJJotor ''""' 

the C DFR c:ontro·11e.t lo com­
,nood >pevd ond d1rocoo11 o' IWQ 

•ndoP<tr1de111 m<110 .. lrom ~ ~'°g'e outpLll purl 
For rohol dn"'e motors oi , ny 1wo I U"GUon~ 
f@Qu1r1reg pfopor•KJf'I~• bipo lar Cion trol o l 15Vdc 
up 10 12 Amp• ca.cl1 Normally t~u'J con troller 
tn>lallo b rwoanthecomputer. a 12V<lcbbUt!'Y· 
'1nd cwo DC PM motors mo~ntcd rll),!1 and 
left on a rubo1 Sm1 p1a soflwa•e comm MS $el 
!.peM and 1w.;11crn latches 10 trio CDf R l ~u• 
Ire ing your compulct for o thc• taoks iwo 
CDF A's control lour mote"' wi th a single por1 
The CDFR s coo con1ro1 u•e• C OS_ opto· 
f~OliUO'S & ro1oylit!ssPWM po wer c:•r l;ut1ry Onl! 

r.~~·,,~:I~~' "'::;~~~. ~~•Y .~~~ i~~n ~;~•s•gg' 
01 ~e1 'obo11cs compon nl• av"ilnt1le MC 
VISA MO or check 

VANTEC 
1 5~45 llENT'URA 6l.VO . SUITE U>-261 
~ SHEAMP,N OAKS. CA 91 4 1~ • 
- ll!13) 99;],.11)7~ 

Circle 493 on inquiry card. 

AUTHORS 

CompuSo l'ubl1Shl119 IS flO>/V COOSld­
m9 mar14lscnpts ro.- the l98'1 ~' If 

you !lil\le w11ue11 °' ~re WOrl<lng on a bocl:· 
length PfOjecl OI the: caliber o f Leam1119 IBM 
llASIC, or Lf:Cifll'fl!J TIMEX/Sincldfr BASIC by 
06vid A lien, and you would Ii '1 U5 10 
C01"61der n lor p~bl~catKlf'I, send t le~ thra 
sarn~e c.h<1pters, a 1able ot contents and ii 
lett~r describi113 toe boolc arid your creden­
l1als, along wllh a ~It-addressed, stamped 
1eturn a~rope 
W~ <X~ lntelll!Stro In Wi!ll <lfSi!111ted, easy 

10 undet51atid how-co bool:s wilti wide 
popotor ap~~I 

Writer 
Ed1ton;,I DlrectOr 
CompuSoft• Publ1'>h1og 
53S llroadway, El Capi_ CA 92021 

COMPUSOFT. 
PUBL ISH ING 

~I tjl. .._, 44 

NEW! NEWt NEWI 
SPOOL· Z· Q 100 

256K S-100 
PRINTER BUFFER 

It IU~ "'~ •n · ICllhompld.,t, rh .. n SP(JUI ·l·tl 100 
f An \oh ~1 ~uu rim~ 1thf' time 't'OiA W.d\lr'w.ul +nt: ftu ~11u1 

f.••n1~r 1u 11,. ;~ h l lrt J bi~ W.ty , bt!r..uu~St'OOl-l· lJ 100 
• - w tt tr . l.iuUN ' 

~POOL • f·Q IOQl11•t~11 ... , '-'41t'J ll(llh ~C"t l JI t R >1-ll~ ,1J 1d 
FJ,. t .i~ l 1• I /Ct•Jlfrnnll' 11. l j1mJ,ird) p1 in.lc •1 ..\II ~•IC'\- ..:uc 
'' "'11 .. n•lii 1lt• 1u !S6K S••ndJr dsc1T41•41m10~-uh.1>.:0NIX­
Off rnn.c ~ - INQt c '. •r>Ci 00'11 1iu1.,11k-. ur fit,.,.,.,,,. c.·h, 11111• ·1~ •H4" " Ullpor~1-d'111 b .. u i.t ru1~·' (J 1-'11 lli0 
H) W.~)() t1tn1 m ri, ml;'r<.-- ttt•U11rt· C..111 m wriw h:H 
""'-1.C •-'•orrtut~on 

PRI CES: \Including Jhlpping) 
llK - S319 f;.lK - 5349 

1lllK • 41J<J 1!121C - S<-169 
2561( - S52~ 

1_5 PA,Y TRIA,l PtM.100! 
r .11tl t Mn~ '\d44 r~ • ..,. \\, 11 M'trp• "-'C \11~ 1\1'.l l \ 1 .. mt 
l OfJ 11111 f' •••.t1 'h-tl q~Pt u1iJ1•1t 

JV8 f . ECTRONICS 
11;n l fu rro ro Av ·.. ull 1 OA 
SaF,fillm~n 1· 11. CA '}S,815 

Plrnnei (91 6) Ul-0709 

0£/\l[RS W/\NT[OI 

Circle 251 on Inquiry carcl. 

MEMOREX 
rLlllBU DISCS 

WE Will NOT BE UNDER· 
SOLDn Call Free (800)2354137 
for pnc.es and information Dealer 
lnqufries Tnvlted and C O.D.'s 
accep1ed 

n Lu k> Obt•po. CA 
93'101 In Cal call 
( 00)59:!-5935 or 

05)543·10 7 

Cfrole 341 on Inquiry oard. 

11 

Poor Person Software 
Quality Software at Low Prices 
Poor Per$on's Spread Sheet $29 .95 

A P'OQrammobl• CllloUl01orls comblne<J1"1tn • ~ 
Octa~ Sys1ern Ill yie'd a powerttJI 5Pf"Cllld ~hill I 
..m.lllll"'- SuWllfl(I App1ic311om 111C1~d• Roal i:.ut•e 
1tW1 """''- Cncc1. Book B•I•"""· •n<I more 

Poor Person'.s Spooler $39.95 
Sltt~ly pnnts fil'as lmm Gi!ih a.nu wn1ua ptlnror 

~:c~·~ :~,CJ~!ru;r;;\1,i~ 4~1:~ ,r:1~~~ 
Poor Person's S'pelllng Checker $29.95 

l•ICJu ;i.'.1,000 woto dlclloimty cmnpiJCiccllo 7•~tJl81< 
•PflO!-

oMAZElng GQme $29.95 
ARCl\IJE 0011<111 Im Cl'/¥ Col""'l l,,,.1Su<l!S and """Id 
9obl.rul 

Window System $19,95 
0tv1om oooso&o tcrecn into pt:k."llioo oonholled 
~ridows. 

SPI ""!lhool a1!d oMMfflng fl'nrllO ,.,.,, ... S(io CP'M 
a1>0 ft} ,( 24 vroOoWf!mftilt' wit.ti ~1'5Qt"/,undanru v,QJJow 
5~ (11 t.f!IQUl'IC'$ dmtd cutmr ndrhns.IDfJ and m1rtwm:W 

=:i:.~:: ~~~~n~i:i,":;9.ti!'~':,~,.,fO """ 
PoQc Pet"!OO So"w•~~. ;J~=lf "'!I Oitde. l>\lli:> Allo 

CA9'1300 
cP/ M ~ .1 tR100m51'1rW; l(]I ~!]I~ Rt:1111!11<Cft C.Q(p 

Circle 370 on inquiry card. 

HAVE THE BEST OF BOTH WORLDS­
DalaSlar's powerful dale Input, sort ing, 
and editing, and your Fortran programs 
lo perlorm sophlslicated data p rocess· 
Ing Wi th DSllflS. simple' subroutine 
calls ere aO tha t are needed io read. 
write, a nd update DataStar data and 
lode~ IUes. 
SUPER DEAL: UTILITY package that 
lnoludes nume.rous string processing, 
term nal contra(, CPIM BOOS and BIOS 
cal ls. character a nd number lfO, elc., 
and lhe osues pac~age, along with 
programming eicamples and thorough 
documentation. al/ !or s99. 

Random Access, Inc. 
- P.O. Box 2094 I• 11+ [ 

"75>1' Bloomlnglon. IN 47402 . 
(812) 33g.sss<1 

OP.1.Stet '" • tr~GnUrk ol ~1ero(l'JQ '"' 
Ql>fM la • ,, .. l;lnmar a• ~~·' flit..b~rt:" 

Circle 396 on inquiry card. 

An .sys tems &1Jnllg11rad1 usflmbled and tested 
flJll sen1k11 do I t 

SYSTEM 816/A .... .. .. $4260. 
1281<, RetaO S5496 

SYSTEM 816/B ..... ... 55150. 
2561<, Relall $6995 

SYSTEM 816/C ••. ••.. . $6660. 
3ll4K MP/ M 8· 16. Retail SB996 

MORROW MICRO DECISION '" 
MD1 $843. MD2Sl1 4tl . M03S1670 

(termtoal SSOO add1tlonot) 

C811 l or de&p discounts on ooards,ldoves. 
Located In Northern V1rgln•a 

===oNETCO 
Ol•CI ~ ~ r'r!Ht • J COlilPO;IS;.,IQl\o 

(703) 690-3312 
Author/zed CompuPro and Morrow Dealer. 

Circle 333 on Inquiry card. 

TOP QUALITY DJSKETTES 
at 

ABSOWTE LOWEST PmCES 

Circle 105 on Inquiry card. 

BACT·186 MULTIBUS* 
SINGLE BOARD COMPUTER 

• 1Al'/(· lA6 High In••~""""" 164111 mk:rofl"'C...., 
• 'l'wlce Otl! P1i!'r~A " '" or t he "''"u:t.ard 8USa p rotHIOI· 
• I !ilt ••)'le u1 O)'tl•Oi~ RAM 
• fioclce t• lgr up Lo .aiK. byle of PR.OM 
• •r.. o btgb •peed D~1A chluulol 
• 'Otta p"'llJ&mmllllh l~·bil llm•n $850DD 

1 .. iJil@ntAI y"gt11f1'd h•L~pb 
• • utttMI vectored int.GmJpL.S 
• HlJb t..,.,d SOLC IQQ! ""'-""" 

lAln fec•. :e ... s.ooo t.1.ul 
111 • ..,.,.,, R$-zs:'l P"'IP'1'i!Jnllble btu~d r.lil ch.ncu:d 
• I ex Moltlmodule ••P•lHkMl<Oone<tor 
• ·h.1ltib~· m;Qplh!ihnidd'l>'rb t u 1er 01 6-M •l JS.-Vtl. 

.. MulUbH. iSllX. ""' ._,aiki ~rb Qf t11t11nttol Corpon1t.kln1 

autocontrol• ---1/dllt+-~llld 
\lm..,.tfl......,.._1'1'....u 

IH•1,.{i 

Clicle 48 on lnqutry card. 



"THE ORIGINAL BIG BOARD" 
OEM - INDUSTRIAL - BUSINESS • SCIENTIFIC 

SINGLE BOARD COMPUTER KIT! 
Z-80 CPU! 64K RAM! 

(00 NOT CONFUSE WITH ANY OF OUR FLATTERING IMITATORS!) 

n~E BIG 80ARD PROJECT: With thousands sold worldwide and over lwo years ol field experience, the Big 
Board may lusl be one ol the most reliable single board comp1.11e1s availab le today. Tfils ls the same design t11at 
was licensed by Xero• Corp. as the basis lor their 820 computer. 

l&•K KIT 
BASIC 1/0) 

The B ig Board glve.s you lhe rig hi mix ol most n11eded computing lealures all on one board. The Big Board was 
designed from si:ralcf\ to run the latest version ol CPI M". Jusl Imagine all lheolHhe-shelf sollware lhal can be 
run on the Big Board without any modllicalfons needed. 

SIZE: 8 V, .< 13~• II\!. 
SAME AS AN B lN. DRIVE. 
REQUIRES: ~sv @ 3 AMPS 
+ • 12V @ .5 AMPS. 

FULLY SOCKETED! FEATURES: (Remember, all this on one board!) 

64K RAM 
u .. 11ndustry •l•ndud 4116 RAM's.. All &4K I• avalloblo to lh• uJol , our VIOEO 
ind EPROM HC!lon1 do not m•~• hole• In system RAM. AJ10, ••ry -'P•~lal c.aro­
wu taken tn ll'lt AAM 1rrav PC layoul lo ,,.llmlnale polenli~I nol•• 011d glllcli• 

Z-80 CPU 
Running at 2..S MMZ. Handles all 4116 RAM rfl•Hh and 1upport1i Mode 2 
INTERUPTS. Fullr bul(ered •·nd runs BDBO aonwar . 

SERIAL 1/0 (OPTIONAL) 
Full 2 ch1nn•I• u1lng IM Z80 SIO and I he SMC 8116 B•ud Rale Clenetator. FULL 
RS2~'2J For :1ynehronou• or .nynohronou1 communh:-.1Uon. In tyf"lldnonou,s. 
modo, the doch can bo lnn>mllled 01 ra<:4'1•4'd by a modom. Both cha Meis een 
b" H I up lor ailher dola·communlc.1tlon or dot ... 1erntlna11. Supportt mode 2 lnl 
P•tco tor 1U parl1 and eonn~tots: '39.95 

BASIC 1/0 
Conol1t1 ol HP••••• perallel port 1z,eo PIO] lor u•" w.llh a~ _.,sen a11oodod 
k•ybaud for npUI . Output would be on the BO • 24 Video Oi1play. 

BLANK PC BOARD - $99.95 
The blank Big Board PC Board comes complete with lull 
documentation (including schematics), the character ROM, 
the PFM 3.3 MONITOR ROM, and a diskette with lhe source 
ol our BIOS, BOOT, and PFM 3.3 MONITOR. 

24 x 80 CHARACTER VIDEO 
With 1 ur1p, lllc:Kor· froe d11p11r 11111 1oou e•1teme1y •~rp even on Jm1n 
monllota Hudwere 1crot1 al'ld Mt cursor conlrot Compo•lle •fdeoor• pHI • ideo 
1nd • vnc. Characl"r "''' I• su pplied on a 2716 sty le FIOM , making cu1lorn1 .. d 
'onb eii115y. Sync pulsipa can be any de!ii red lenglh or po.larUy. V.1deo mily ba 
tniter1ed or true. S 1 1 Mal1h .... Uppe-r & Lower Cai,~ 

FLOPPY DISC CONTROLLER 
Uses W01771 conHoll1tt chop w~ill aiTl 011a Sopmra1or 1oro"h1ncod roi ablllly. 
IBt.1 3740 co mpatible. Suppons up lo four B Inch disc drl .. 1. Ofreclly comp11ible 
wilt> stondard Shugarl dri>"" •uch al lt>e SAllOO or SAll01 . Otl•H can ht! 
conllgur"d lor romole AC oil-on. Run• CP/M' 2.2. 

TWO PORT PARALLEL 110 (OPTIONAL) 
UH• Z-110 PIO. Fut! 16 bil•, lully hutror.,d, bl-directional Uaes selecloble h~nd 
st>1ko pol1rlly. Sel ol all peris 1nd eo)nnector.1 tor P•••llel 110 : .$19.9~ 

REAL TIME CLOCK (OPTIONAL) 
UH• Z·80 CTC. C.n b" conllgured a.1 • Counter on R••l llme CloCll. Sel of all 
patll: S9.9S 

CP/M' 2.2 FOR BIG BOARD 
Tno popular CPIM' 0 .0 .5 . lo run on Big Board is a•oiloble lor 5139.00. 

DOUBLE DENSITY ADAPTER BOARD - $149.95 (A&T) 

~equAres f'O cui~ or M!ODS ID 111n eds.Ung Big Board. Glwe• u:plo 670KshJrage en 

a single •lded 8 In. dlsl<ell•. Wllh 101twere lo patch your CP/M• 2.:1.. 

PFM 3.3 2K SYSTEM MONITOR 
The real powet ol the Big Board llH In Ill PFM 3.J on bo••d monitor. PFM comm~nd1 Include: Dump Meme>ry, Boot CP/M', Cop~ , E•amlne, Fiii Memory, Te•I Memory. Go To, 
Read •Ml Write 110 Po<t1, O·lto Retd (Orhe, Tr•ck, Se.,tor) , ond Seo.rc.h PfM occupl ... on• ol !he lour 2716 EPROM !ocaUono. provided, Z· BO I• 11 Troclem•rk of ZlllJil. 

Digital Research Computers 
{OF TEXAS) 

P.O. BOX 461565 • GARLAND, TEXAS 75046 • (214) 271-3538 

TERMS: Shipments w ill be rnade apprnxlrnately 3 lo 6 weelcs alter we 
receive your order. V~SA. MC. cash accepted We wm accept coo·s (lorthe 
Big Board only) wilh a S75 deposit . Balance UPS COD. Aejd $4 .00 shipping . 

USA AND CANADA ONLY 

•TRADEMARK OF DIGITAL RESEARCH. NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE ORIGINATORS Of CPM SOFTWARE 
••1 TO 4 PIECE DOMESTIC USA PRICE. 



THE DATA SAVER 
POWER SUPPLY 

Wl'Mi 
l!J\l'Tf:ll'I' 

8'\CK-UP 

~'OR W!NOlffiS'l'RRS Al'IDPLOPl"I 
COMP ~llSYSTEM ' 

FntLJrH ~ 4 Oulput Volttifea 
• t 24 \I _ 10"< ~.M Jl•ll'liolod ' IOOl(llZ Swil<l\1•• 

11i1•Lh bau~ry charge_r • IAw pi.fl 1t~ l.c>w RipJ!lc 
• -< 12V"' l~SA. ROj!lliotod • OVP • OCP 
• -t- &'II~ 1-W fiA ft('INl#iitd' • CGll.l nurU;i:.. Bu4*'1')' 
• - l~I' O ClhllirgU'fl 

~~~:."rn::~1~~:r ~4~2~~t;rl.:L11· 
11um Comp1e1t1 Wi th: 

• f'o•·•• Supply wlBollory 
Cb•rJtl!r 

I • • .JI ft' tJl.plJl )1-fiWer \tpplj' 
• '1. Bad1tties 

Si1111 ll' Ou.tpul Sto1ppl!H 
Al~a A ~"U11b l t 

1.:;W • < ,£~11 • ~L 
+&Vot IPA 
+l1V•l IOA 
.. 2<V•lM 

Siri~J.,. IJnf~ "PrfR:. autocontrol• -o.--·•-l1~00 l),m,g1 fld 
S.80" 

IOEM Priri nic 
/\"•~ l !ibl-e~ 

M"'Yl• nd Nol41hl;f, MO 111l()~3 
t·Sl-1·7.!'lg,.f)()&fi, 

Clrcle 49 o n inquiry card, 

~lt©ltf.! : Gemini lOX 
s259 

= 120 CPS . 
9x9 Doi 
Matrix. 
Graphics 

• Amder 12 " onllor 5119 
• Tandon Drive l00·2 320K tor IBM S235 
• C. ltoh Prowriter 8510 120 cps 5339 
• OynaxOX·ISDa1syWheel 13cps S4B5 
• Sml ~Corona TP· 1 Daisy Wlleel S429 
• SU~ r Reed E)(P·550 Daisy Wheel S649 
• BrothE!r HR· ! Daisy Wheel ( 16 i;ps~ S619 
• Da1sywn1er 2000 (48K) S1095 
• Oume Sprint 11Di!1syWtieel40 CpS S1J95 
• Eagte 11 Carnpuler S1S95 
• TeleV1e1eo Tele Tole I Corn~uter Call 
• Sanyo 555 IBM PC Compallble Call 

MICRO MART 
8764 Complex Of • San Diego , CA 92123 
•Z 1619) 2sa-om • 

Chde 296 on inquiry card. 

RIBBONS 
CARTRIDGES AND SPOOLS 

PRICE PRICE 
PER PER 

RIBBON ooirn 
AnadeK 9500 13.50 147.00 

•. Qommodoie Pet 802:l 7. 00 81.00 
1 ,C. l loh Prowriter ... ~ 5.95 lill.40 
~ : llDh Slarwrlter F-lD .... 4.75 $4.-00 
Oa la Snuth DS· IBO , ... .......... 6,50 75,00 
E~son M:l.·70189 , .... . 5,25 60.00 
EpSoOn MX-100 ..................... 9,95 108.00 
Epson MX-100 Re load ..... 6.50 72.00 
Gemini - lO ............ .. .... 2.50 27.00 
IOS Mlcrop1Jsm - 480 .. s.oo 69.00 
IDS Paper Tiger 460/ 560 7.50 87 ,00 
JDS PrJsm ,.................. •• •. 8,0D 93,00 
O~ldata - 80. 82 & 83 ,., 2,50 27.00 
Okldata - 84 , ....... ....... ........ 5,00 57 ,00 

TO ORD ER CALL (3JJ) 569-3218 or 
WA IT£ FOR OU~ GATA LOG 

DWIGHT COMPANY, INC. 
15505 NORTHLAND DRIV E 
WESi TOWE R SUITE 804 

SOUTHF IELD, MICHIGAN 48070 

Clrcle 161 on inquiry card. 

1sn'l part o t your prog ram .• . 

DecOtec n• has 
you covered 

DecOtec decorator covers protects 
your equipment while offering a Wide 
range of designs & colors to reflect 
your own personallly or hobbies. 

Not baggy generi c covers - Tailored 
to lit youre,l'acl dimensions. standard 
or custom. · Company logos 

• Dozens or styles & Colors available 
OEAt.E:R IH Dl,Jllll'l~lj Ylt;l CO'°"l 

Wn1~ u1ca11 D £ C n. fo1 b1oc11ure !Od~y/ 

(513j236-9923 UIEC.. - "¢1 

PO Bo• '14•M9 • O~pl B Davion Ofl~c 4542.i 

Circle i45 on inquiry card. 

DDy§9lJ 
Solw )'IJUt..., ~ buy I~-'-
_.,. oi.-n ............ All_... oNpped 
Imm lllod. wtdm :u ......... c.u .... fflll 
(800) 235-4137 tor ...- and ....._.._.. 

""'"- ..... M.t• c..nt MX>l!pleil 

Olrcle 341 on Inqu iry card. 

$300.00 
8 / 16 Bil Fast Static Ram 

$A·6"''- ~.-..M M.ODOLf . 24 b~ 1 <-ddr" .,,,g ,$ 100/ 
IEEE 6V6 ta"'patlbh , (6.0: . .a. 111 /~ J'2iC t; •6t1 tD 
Ml-41 lila wa.U 1ta 1u. , Phaliliiilltt dj>h~u11 1 \IPPlii' 
161C. b)' lfll dstit1l•t.~i0bl• I" 7k b>"l r blo~-t.. I 
1•or .,v• !' 0'11r . 

lUM~ ; Wt PC'Opt hfllrli..' RI' l'!Cllllll' Gtl!IH. 
A.Ua "" l W1Ul~t. #a1 p111u1inrlll rl<lech 
to d,.,111111 O•l'iil•t)r ~ a tfrtHn 1~oc6'! •o 0. 
w~1111h1 . Add S S,00 ptn a bogrd f.or 

'hi,ppli'l!I. MA. uu~d•t\h udd lY. ""''" 
'•• 

L.EXICOMP DATA SYSTEMS 
I r.o, •OX 227 

lEX.tNGlON . MA 0'217.l 
HL , 16171 801 - J068 

Circle 268 on inquiry card. 

BUSINESS SOFTWARE 
DATA COMMUNICATIONS 

FOR 

1'8M PC, SEATTLE, NEC 
COMPUTERS 

Tnleprocessrng sottware a~al l able lor abc•e 
cornp1Mr.o Ill lime<.:1llarlng hast or between IWQ 
users (send binary tllOs. alsol 

REMOTE DIAL-UP 
SYSTEM FOR ABOVE 

NEW 
SEATTLE 8086 GAZELLE II 

JO Mhz.. - 256k mem. 
Computer system, 

us ROBOTICS mooems, TELEVIDEO 
Wrl1e tor li1era1ureal\d p11eesoo aoove S)'S'llll'ltt. or 
call tor Quoie 

•cscs• 
COMPUTER !IC STATISTICAL 

CONSULTJNO SCRV JCl:S 
PO Bo 5351 

Terre 1iaul11. IN 47WS 
18121 466-4 lll 

Circle 128 on inquiry card. 

The Statistician 
CPM IBM-PC 

TRS-DOS XENIX 

• Mutt1ple Regression ·Survey Research 
Slepwise • Nonparame111cs 
Ridge • Xlf PICIS 
AU Subsets ' ANO/A 
Backward Ellminauon ·Random Samples 

• Time Series Analysis • Data Base 
• Descripltve Statistics • Search & sort 
• 1'anSlorma1iOns • H ypall'leSls tests 

Please call TOLL FREE 
1-800-334-0854 (Ext. 814) 

Q for more 1nlorma11on 
or wnte' 

Quam Systems 
Bo 628 

CnarlesJon. SC 29402 
VISA-MIC Accepted 

Circle 387 on Inquiry card. 

EXCLUSIVE - FREE 
MANUFACTURER'S WARRANTY 
• Pnces are Ille lowest available 

M!>diel qty, 1 QIUl!L 
fDDlllH S22!i S2ll0 
FD0 20!).8 S275 S250 

• AdalUonal quan"W d1sco11n~s avallabll> 
Wllh 1~ F00.200-8. l'C" b•IY twl(le !he $IOJoye 
ceDaciry a' a raom1ni1• cos• ~nema.sa._ 

Shugart­
Co.mpaUbl!! Drives 

FODl(l().B. 
F00200-B 

• orne' company 
can otre• 1110 rnanut 

•~rers OO·day •l(arrilrny a1 nc 
e:xlrn ctt..uge 

• All warrnn(ll l''>rl<,. aocoriipll•tled aJ !he ma"u· 
r~urers fac1ory ainhon:zed ~tVtc:e center 

• we s1'11p rrotn O>«Sllng mvent<><Y 
VJ$31Masli!rci\Af9~ 

~Disk Drive Services 
1189 L Soulh Sla!e College Bl•<I ft.1110'1(>1') , CA 92631 
[7 1a 1 !'126-1002/Call Coll~ Mni1 Orde• ·Alkl S 7 
St~ppmg, C4!Mo1"1a ressdcnis aclrj ~ ~ ~"' 

Circle 201 on nqu ry card. 



1 "'i Handutellcorp 
2 EL CAMI >10 REAL ~Ull : 19 • LOS AL 106 CA . ~02<' 

1·llS1 -62·92 5 • TL~ 1-1!1 7 HANDWElL LTOS • 1- ~800! 821-3628 

7400 
7J ~2.5 
7~1'16 

14116 
i41l2 
7-1 36 
7J 13 
l.J 1!1 
1J 142 
i4 ,.13 
,~, ... 
141A~ 
7.:i 147 

7414S 
/.l15Q 
7~ lbl 
7~•52 

·~ 15J 
1...:i 154 
I •55 
Nl5'6 
i.: ISi 
i4 15.a 
1•1159 
l4 Hl0 
;.1 1&1 
i J 1&2 
r ,~ 
,., ,~ 

·~ 16!; 
l~ lr.6 
7~Hi7 
i4110 
f.j 1i2 
;~ ,,3 
l --1 1: 
i'J l 75 
; .111u 
1.:1 n 
r.:1 ;g 
14 18U 
,. 1111 
i~ I&~ 
f .J' I 1j 
Nt&S ~2!. 
74186 995 
lol1811 l!lO 
74 190 I 15 
N19! 11!) 
;419~ BS 
74193 85 
M 19.t 85 

'"' s U6 7~196 1!S 
1J 197 85 
i'JI~ 139 
1.1 i 1 J 
7J7.lt 1 19 
f42~1 9~ 
74273 I OS 
;~~76 '8'B 

.1~ 1.1~19 15 
·~ 7•1823 I JO 
u9 ro?~ !lO 
f6 1•285 l 90 
fA lo!:.! 125 

i4'-11' 2 90 7.1700 9ti 
1~WO ~·90 1~ 65 
; . .no1 :t2 7-136.fi a.a 
1 J H1J J7 ;~35-;- &a 
Nllu 1< 1~3Ga 6il 

.£\,.~1 

;11,~1 

·.:11.'t) 

'°'l~I 

,.:.1.,.:.1u 
~ olL':!i.01 

J..1.U,(Jg 

".J~.s,uq 

~ -4lS. ~· 
·.i1.';H 

'-"t.StJ 
;11,S.t• 

..;l '.; 
-lLS' 

I..lil5.(/ 
·:1.fi;1 1 
.;:l~ ... 
·~L~;. 

-l L. S:! 
i~LS..,""ll 

·...:iL ... J•) 
·~~J 

,.1L ~· ' 
',1,l").3i 
•cLii'j.\111 

.:1. rt 

-.i1.~ 

;.;1,~ 

NL,>-tii. 
Ml~1 

'1l».i 
4l s.~ ... 

t ..:L !i.1 
NL 7'I 
7.t.L.:oi71 

-11.5-1 
"JL ; 

fJi~I0-1 
~l~J 11 

.ll.Cll..! 

'.Jiil! •• 
i<lL',1 ... 1 

9L ,. 

:1. lr 
74lSt.l 
'4l:).4 I 
"JLSt'!O 
'..:L.5.;!~ 
.. .JLtD.i 

74LSOO 
,i J~ •w 

11 "--'>Uj 
·& 4 •r-J. 

.. .l.i... ~ .... 

... Ill t -1L.>lfl"' 
, r i4l SU•1 

~· ~ ri .14) 

J[I 111..i,, .1 
;u ~ H.~ r') 
i :P -1....:$ "'' 

l . 
IJ 

" v 
JI 

~' 

" 3, 
i5 .Jl~ .. ~. 

4 ~ f~1,.S • .f.I 
l•i ~~l ....... 

7" '-41.-:..·~· 
,•P;J '..11$,>.J. 
... . .Jl.._,,,. 
·;~ ;..-LS .. J.t-
~ti tl .. "11 
._•1 .1L'4), I 
.1 ..?L. 
J•1 ·~l ..... ~ 
J~I ·,al .. ~ i\I 

·.11. 'JI': ,, ... 

" 

;~:~~ ~ ~~:: ; ~ Tel : 1-(800)-821-3628 

74500 
J .•. -,,.0. 
;~sot 
;'".jS11t 
-~sQ4• 

-!31)11 
-.. tSL11J 
'JSIQ 
;.J:.n 
JS. r•, 

-45 I 
1'-1AC 

;"" .l,.~ ~1,(1 
· 1 ... 
-•SJh 
--lS4 I 

J.)1.:1• 

... 
l ~· 

"' I ll 
-!II 
Ii.I 

"· 

... ,, 
•• qf 

' ' 
'I 
lh 
•• 't!J 
IL"11 ., 
;:t1•1 
;'!t" 
., 1U 

"J 

.J~ J u l_h 

7as.; 1!J. 
>•So10 
~JS~TI 
--.i~~-: 

·~"J1\ 
J:SY.ltt 

-.;~ .. ill 
;~su~ 
11&S1hl 

' .a 1fh~ 
·.1s 1 ~1 

r i.1S1tt.9 
74Si?.> 
l4S28:1 
;1s~~ 

9 ' 
·~ 

~ j''J 
~ '"i'rl 

b • .., 

LINEAR 
LM:WllCN 
l,,1)1hlii 
LM:IObH 
LMJOOH 
LM.MJiCN 
LMJOllCN 
LM:I09K 
lMl!OCN 
LMJllOCN 
lM'.l1iH 
t..M 1;'1 
<.Ml lBCN 
LM11. N H 
LMJ20K·1'X 
l~'WT ~X 
lM:l~!lH-XX' 
LM'.!2"lK 
LM,l~•N 
L~ ,llK 
L )38K 
t ,13 N 
L i•oK-~ 
l~'J~OT xi· 
L o'tJJOH·XX 
LM. •·11 1 
lM3·• N 
L f.l!>(JK 
LM358C 
LM~6(JN 

LMJ1'.'N 
LMlll>N 
lM~nN 
LM.JJIOC. N 
LM~~•N 
LM'.lil3t 
LM N 
LMJUN 

IN-LINE 
PRINTER BUFFER 

FOR ANY COMPUiER 
AN \' PAI TEA 

'64K Byte 
·Par11llel to Parallel 
' P<lral lel to Senal 
·s rial 10 Paral lel 
·s enal 10 Serial 

Model BF64S ' 225 ... 
For sing le computer 

single prln I er 

Model BF64M '3115.00 

Fo1 01ul11-compu1er 
s 1ng1 pn n1er 

Allow LIP l o lour 
computers 

Share one printer 

LOGIC PROBE 
WITH MEMORY 

FUNCTION 
s22.9s 

.... 
1
•" 

1
iii _ _.,~._•'"•"00-.•00•---..iVoltage Regulators 

DIP SWITCHES 
II 
i illt ,, 

I< ' I !I 1+ 11 

,,,,, 

SOUND CHIPS 
t·~ ?~~ 
•1.JI-•• 8.9!i 

r.' II 995 
1\Vl 1191 I 12 9~ 
Mr: i·IH t J.~ 

MOS PROMS 

"" 
'" 'Ii·' 

l ~.,~ .. ·~1,, 

ZSO SERIES 

8000 SERIES 

8200 SERIES 

6800 SERIES 

CALL FOR 
PRICE 

HJ• 
,~, 

'" IJLI 

S-RAM 

.... 
1•J .. ~ 

1'h 

illv.>1 ;~ 

c~M01'C ~ 
I iallij,T •s 

rill2J 7• 
IR•~T ... 
78Nl ,~ 

7fitt!i l;i!I 
t~l;iK I J9 
1rl ~!> !'\ ']~ 
fbl-' I :•13 
lfil(b !:!~ 
1HL l!' oG 
7~L 15 &.; 
T~HO~"- 95 
i~H ;.! !':. 'iJ ;; 

IU·l 

DRAM 

'!!U51 
; tlill 
7G1/1 

l~l 
1'!. l 

5v 
ilj 2~- 1 ·~9 

19•>~ 1 49 HPI 
;9;,.1.; 1 J9 111.tx•·•'j 

O> ~o 1;1w 
12 i9 II I I 

;!IL·~ 1'..• ' I 
u.n~JO\ ·~ iloll 
Ul\7i!S'11J '!I!> 1 I 

' Tri •' 
<:: t TLl "'"'~ Ht'' 

I 'LI ~ I ·•· ..... I \hl 
Ill 

~ , -
T EAM S For Shipping lnC:IU<fo Sl IO• UPS G1011!1d or~ 
rm UPS Bh10 LaOOt Au l•em ove• S 1Jo,1t1<ts r•·'llhn 
addt h ('Jo :tl ~ht pplng aha 1g~ S 10 m ,n lmum Gfdl!r. 

' ~. 't:-i:i 7 °' 
IMS~;' 
illl 
.•,· ~ .. J~U 

;:t1-.th1 ,,.,.. 
,•lt.t·:'IU 
10 · -,l)lJ 
T ,+~:r.;;.> 
1.~0;~7~ 
:+f't!'.fi. 

~\ 14l.-J. 
.t1 1-iL ;;; 

~ Handwe11C'OFP"' 
4962 El CAMINO REAL. SUITE 119 • LOS Al TOS. CA 9402 ·----------------· (415) 962-9265 • TLX: l71947 HAN DWELL LTOS ___ _ 

Clrcie 202 on Inquiry card. BYTE O<tobor 1983 631 



............•.. .•.. ...•.. ..... 
APPLE HARDWARE .•...... ...••.....••..••.••• •• 

l•\lhal<wl• 

OCIC 
NUMBrR 

RIITAJl. SAL[ MIN, 
rRICE PRICE ORDER 

10 
10 
10 •• 10 
10 
10 
10 
•• •• •• 10 
10 
~I) l'-"liW 
11>,,.,1i\'I 
10 
10 
l O 
10 
10 
lONEW 
IOMW 
IO!<EW 

UI JON(W 

,,..,:0 MUN lDWU Im !MCll ~!itJIT'f OIWll 
~ U I f1 j~ JOOC....."4.fyfttf04lf to0r.a 

* K 6' R COMl'lm:R CO,. LTD. • 
• l<10 PAClflCCOAST HWY. rl04• 

HAllB~~Jf~~~ 00110 • 

Circle 252 on inquiry card. 

Best Prices On 
TRS-80 Computers 
Our 6th yea r of discounts 

Ed or Joe McManus 
fgt. Pref)aid. Save Tax. 
Toll Free 800-231 -3680 

Muymac Industries, Inc. 
11511 Katy Fwy., Katy 

(Houston) Tx 77450 
1 ·713·392.0747 
Telex 7741l2 

See UI in 1he Will Street 
joumil every Tues .. Wed .. Thu11. 

CJrole 298 on Jnqufry card , 

• • Apple co•1N1tlble pnMlacta • • 

Apple Tl ( + , e)ilim dlslt drl~e • , $210.00 
Apple II ( + , e) controller card • , . $55.00 
Apple keyboard .. . .. . .....•. . $90.00 
(wllh uppier and lowercase) 
Apple replac:emenl po111e.r supply . .$90.00 
(SV / SA, 12.V / 3A, - 5V / 0 .5, - 12.V/0.5) 
Apple replacement plastic c:a1e • . SI0.00 
Appl<! II+ compatlble computer with 64K 
and upper and lo111e.rca"" capablllty 
.. .. ..•• . . . ....... . . . .•... S650.00 

Also pr!(lter, modof1!1 and monitor are ava//sO/e /n 
/Ower pr/cs. Te1m, visa, Masrstcard, COD. 

Tel 609-667-6330 
Roger Eleclronlos, 403 Shelfleld Road 

Cherry Hiii, NJ <Ja034 

Circle 403 on Inquiry card . 

OUR PC100 '• SOFTWARE PACKAGE TURNS 
YOUR IBM 'PC INTO A 

DEC· VT10Dl 102152 COMPATIBLE TERMINAL 

q l!QUltOt ftii.._ I IJ!l tot 2~.tSQ Gi.JQlty _ Jil,)'0¢ Pl dlJI 
t no 1 I.A DOS rn UI'- ... 

PR/CEO FROM $111. 

gms~ 
Hc5 Mile~•tl RO• d , Moll , MN 553•• (t12 ) '37·919" 

Clrcle 192 on lnqulry cerd . 

LOAD CELL 
DIGITIZER 3010 

' " .~ , .r",J " . 
Jt•' I . I' I ft• ~ .:tt"i- "' ~ ·, I ' • ':!1.1 .• ·• --. : • ·~ ... .!..'. 

' ·J- _ ~ .a, I t"i g"1'i! ;.' I i 
r:-. '-~~·..: . ~, . ---.11···~i· 'f;' . .. ' '1 '. ~ I .. .... . L: 1. ;j -~ ... . . .. 

CONVERTS S·100 COMPUTER 
INTO WEIGHING SVSTEM 

t n1 1 it i.i c~,. Yr11t1 10..io •·111'• .,ncJ 11~ • " q"111rM 
\ ft\P1'\tl11cer s 

P'fOll1'f,lot~Ally tli•C.JjJl"lnQ ta• tH'dU);IHM '4~phc.• l10n 

.,, .. ,Hg ., , , nt~llr +1S)ol'11(1r "' ' HO'' '"'C'fl '¢.UI• 
.,~iJY!nltJt.5 

fu14y S- 100 1 EEE-61~0 c.omJ1111hhr1• 
E•t:1 t.111Jo41 lot ~·P lo 8 load ~II~ 
17 btl s1gt'l & overlu.1<.1 .tt .J tonv !tit 

1 tt-11 Sign o~ tlu..liJ .tt ,5 CU'" WC: 
0 Ol ;ltCt;• ll.1~\' 
p,0q,.mmaol•~ dnm11° nQ t1ll1•f 

11'C.li10 5.10...1'°"crn1,.,,;1111111r.a1m 
W1(!" •• ingt' a,,.,,O·t01lLl l'•d 50 (l 1HlfU~1m • ~rl l \ 

ConKtt"V: h¥• ~ ma C.UUl•r11nn1nq CMOS coc;rn l! y 

flrlc:,. S..9S.DO Cu•lOm ' 0 Ef!!. ~"tlOI\ .. • • Ill b4e 

Scalar Eleclronlx (1982) Inc, ~ 
P.O Box OlG3, Cnamplaln , N.Y 12919-0B63 
(5U)8JH02S 

Circle 411 on Inquiry card. 

CHEAP 
LOWEST MAIL ORDER 

Pltl £5 IN TI-!E USA 
OCT05ER SPECIALS 

ITOH f.10 S<uw~lu IP ur SI 1OS9 
ITOH 851DAP l'rownl•" 1r1 359 
TELEVIOEO•zs,.r10ln1l 739 
NEC 3550 5pln.,·ri~<r 17 49 

M~R~~.Jt\Do:~tM~~! Dec,~iun COn1fNL~t W~t~ M~~= 
1erml1"o:1i, Pmwri111:!r pnntl!f.;and,.11 !lli~hw•ft' 1099 
MORROW M f).2 .. m• « « V' Sll••r ·R..d EXP-500 
J1l!lll)"W~ p,,n(tr 1799 

PLEASE mcLE READErl SERVICE 
CARD FOR OUR Df&COUNT MAIL 

ORDER BULLETIN 
AJI ~ lems 1hippod in l1ttt;11v >$Hle6 CDflOnt. W1tn fu ff 
m:anufu.1u1e:t1 w•n•n•\I . W1 do,.· t cuh ._,our cl-i~c. 
until we s.hlp It we c.an'111hlp 1n 5 dnvt. your tbe<k iS 
r11turn.od ynCW$hed. 

Ouoled pince& 11r• m•!I ord"r oNv . .a.nd va~ Ot:1b bi!t 
0,01~ . We Uhf'Ot eocept tted.i c.1d1 1 JNrson111 or -c:arn · 
pan1 chGClt.t., PO.i or COD1. S pcilng ch.e rgn c°''9c.ted 
upon delivery 

CompuCtass, lnc. 
7603 Firestone Bl . 

Oownev. CA 9024-1 
(213 , 566·3566 

Aoll>orlHd 4<>1« · Col•mbi..I . ComN, Di•blo, E.oillt. 
ITOH~ Murr-uw ~EC Nm1h St;tr ();irn ~ Srilu SilvC"r~ 
Rttd. r , i..1c1<o """ ooh« m;1for br"lld1 

Circle 98 on inquiry card. 

S-100 EPROM PROGRAMMER 

EPROl'l-J2 
• Hlfll! 11111111t1 s.100 llOilO •rs or e.ic.etas 1Et£~ 
• P1ogra111S 1 rhl~V~ 32~ li)/te ~ EPROMs . 
• TOJ.toCll mo-lnsel'liOll·force ~' soct.e 
• EPROM jg ~-G llinluQll 1/0 IJQll$ iJ\d ua l>!l •- ,,~ 
lhll)ua~ 1/0 ooM Ol toa11!!1 "1 ir.emcq space tor ve111iu1111t1 

• P1 Mlmflllf '°'1;iue gellt'illeG llll·l:loat~ 
• Pe1$0n;!i1y MOCllll!! 5"'111111) adapmlon •I lloafll ID 01tr61tlll 
~POOM ll'IJH 
~1 -2500, 2751! PM·3-27J2, 21321! l'M'5-ti8164 

2516,Zl\6 PM-4-m>1 ~M-11-2WB 
Pli."2 - 2&32 PM·5-27~ 

• Cl'/ loHllmlHllW Cjln!rOI SllJIV.alt 
IOCluars oom111nm '°' PJOgram. ~nq. $269.95 
erlflcilllM, I~ alld odllJnQ 

"lcr0Dvnamlc1 
Corporation 

536'3 P11QQ1 llfc • Suite Ill:> 
Meiron1s IN 36119 

OAotA OES 
1-llOO·Zll·BoUIG 111440 
le~l lnou11~s 

901 -Oa2· 4-054 

·~Ike lllClldes EPllOM-J2, 11!itllFl!nWIOn all<l twn Peroon~fl 
llodu~ rs.Peel! 1.00111011al l/dllll! ru-Hll~ C;)otro1 sonware 
one· ssso dll oue - S99li.UPS lllOllllil-UOO. UPS aJr-
14 00. coo-$\ 50. IOI~ aoa $1$ 00, IN O!da 5 51leo Ill 
VISA >n~ MASIE.ACllAD "DltfQ!e. 

Circle 419 on fnqulry c11rd. 

of rooking tor reliable 
Source of Supply? 

JRilUJOO~ 
lrom Looking??? 

rulE~~~ 
about 
QUALITY?? 

DISKETTES+ 
llBBONS + 
ACCESSORIES 
Gall Bob Kelly Now . . . 
Kelly Computer Supplies 
1811 Carl Sl. •St. Paul, MN 55113 
Toll Free .. . 800 - 447 - 2929 
MN Res. Call Collect. .. 612/644-9030 

MEMOREX - DISKITTES 
CiraJe 255 on Inquiry card . 

@TDK 
flexible disks 
Call Free (800)235-4137 
for prices and information. 
Dealer inquiries invited. 
C.O.D. and charge cards 
accepted. -

lllS4' 

PACI AC 
EXCHANGES 
I Q(l Foothill Blvd 

n LutsObispo.CA 
3401 l ln C..1 call 

( 05) 543- 1037 ) 

Circle 341 on Inquiry card. 



TOLL-FREE 
ORDERING: 

800-222-8686 
FOR TECHNICAL SUPPORT/ 

SERVICE / IN ARIZONA: 
602-282·6299 

CCT·cuSTOM COMPUTER 
TECHNOLOGY 

1 CRAFTSMAN COURT- BOX 4160 - SEDONA, ARIZONA 86340 
Purchase your Hardware and Software directly from an OEM / Systems Integrator. Take advanlage ol our buying power' We 
stock a full tine or Board Level Componenls. Sollware, and Peripherajs, Call for you r need~ . We'll gi~e you !he Lowesr 
Prices. and the Technical Supporl and l<nC1W-How we are quickly becommg well· known for. SaltsJled Customers Nation· 
widei The Na hons 's Custom Syslems House lot Busjness, Education and Science. Ca11 lor a sysre.m quote. 

• FOREMOST QUALITY • ADVANCED SUPPORT • REASONABLE COST • 
OF PRIME INTEREST 

Our prilTlf! 1n!flresl al CCT is service and 
support We build and sen hundreds of 
systems per year to the serious computer 
marl<et We rigidly adhere to our strict 

. policy ol reliabfe mach nes. and reliable 
people behind them. We !eel lhe Com· 
puPrn product Hne to be the s1a te·0Hhe· 
art ol 1he computer Industry 

i THE CCT EXCLUSIVE WARRANTY 
With any system we tiuild. we provide. 

' in writing , arJ unconditional 12 month 
' di rect warranty on the entire system. in· 
eluding marnframe. boards, drives, power 
supplies. cabling and peripherals! We ol· 
ler guaranteed 24 hour in-houss repair 
and/or ruplacement with just a loll-free 
phone call . Weaanollerthls, slnceweare 
so sure of our level of quality and rellaoili· 
ly. It's great to l<oow that In the event of a 
problem. you ' re nol our or business 
walling on service turnaround . We deliver! 

Our various OEM contracts With all the 
m;;mulacturers of the components we in· 
regrate, allow us lhis unprecedented flex· 
rbillty. No lactol)' O.K.'s necessary- just 
gel II running - NOWI 

Wyse 1001ermlnal $699 
WS Prom OpHon - Installed . . . $50 
Mitsubishi 8" OSOO drlVes, lull or hall 
heigh\. Set·tJp FREEOFCHARGE .. $449 
Okldata 82 $419 / 83 , S679 
84 S1D29 / 92 $559 193 . S'311 
Ashlo1t·Tal11 dBASE llB" orMD ..• S299 
Superca1c86 - lorCP/M86& MPIM .$99 
Visual Terminals jn stock . . Call 
Lear Siegler ADM 20 . $499 
Freedom 50 . $499/ 100·$549 

aysMode111•$259 • Oiablo620·S1V29 
We carry a lull line of software in all 
avallable lorma1s at d1scoun1 pm;es 

TECH TIP CORNER 
tlBASE II USERS • CUSTOM TERMINAL 
KEYS! lmplemenl your arrow keys : 
emulate Wordsrar edit commands • send 
an SASE with $2 00 · (ATTN· TTC) Tell us 
your arrow key codes \i\'e 'll return easy, 
dela!led lns1ruclions to change atmos1 
anytlling. It's beaut11ul - Pat 

(GmpuPro \ 

PROFESSIONAL LEVEL BUSINESS SYSTEMS 
STATE·OF·THE·ART QUALITY, PERFORMANCE, RELIABILITY 

CCT AN. N. OUN.· ' CES· OUR OWN IN-HOUSE ENGINEERED 
• CUSTOM COMPUPRO SYSTEMS .... * * .. 

CCT-1-ENTRY LEVELS-100 BUSINESS SYSTEM 
• Enclosure 2·Des~·~O Slot Mainframe • • CCT 2.4 Ouat 8" Mitsubishi 

• CPU 8085/88 · 6Mhz 808518Mnz aoea • osoo Drive Systern • 2.4 Megabytes • 
• Dis 1 • OMA Floppy Disk Controller • • CPI M 80 • 2.2 LO/ M - CCT Mocl!ned • 
• RAM 16 - 64K Static RAM - 12 Mhz • • All Cabling, Complete CCT Assembly, 
• lnter1acer 4 • 3 Serfal/2 Parallel 110 • Tesllng, and Minimum 20 Hour Burn-in • 

INTRODUCTORY PRICE: 

$3,399 
RUNS ALL STANDARD 8" CPIM SOFTWARE· INCLUDES OUR EXCLUS1VE 12 MONTH DIRECT WARRANTY 

CPI M MP/ M NOTE. Each copy we furnish s CCT modified for lhe target system. M·IJrive/ Hand hard disk drivers are furnished, 
and the BIOS optrm1zeo Tar rhe tasles1 dJS!( step ra e, as well as 1ermlnal and printllf compatlb Jlty, 

* .. * .. * * * CCT-2 - THE FASTEST MICROCOMPUTER IN THE WORLDll * * 
Enclosure 2-Desk • SOK Baud Para11e1Termioal Board • 78 Key Professlooal Ergoriom c Keyboard 

CPU80B6 - 10Mh? • Dis I • 512KM·Drlve/H • HlghResoluUonAmberMoollor. '"sDUCTORYPfllCE: 
128~ - 16 Bit Memory • CPI M 86- CCT Modified • CCT 2.4 Dual DSDD Drive System 6 799 

tnlertacer 3-8 • All Cablin_g, Complete CCT AsSOOJbly, Tesling , & Minimum 20 Hour Bum-in ' 
RUNS ALL CP/M 86 SOFTWARE· UlJRA FAST · INCLUDES 12 Ml™TH DIRECT WARRANTY 

•Ask about CCT-3 (68K Version slmllar l.o above) w/256K RAM - $7,699 

Weare lhe la gesr in lhe custom conllguratlon 01 complete stale-Of-the-art s-100 systems, al package pricing, wtlll integral on , 
nurn·in and prDgramming , We c:uslom build CompuPro systems I hard disk syslems tor business appllcatrons. Cail for Com· 
puPro 111 ralorn. CCI system configuration data and lecllnical information . ~ can save you money~ 

* SUPER PRICES * COMPUPRO COMPONENTS * IN STOCK * 
SYSTEM SPECIALS - ALLCCT A&T, BURHEO IN: 81BA-S4299 816B-$4999 BtGC-$6499 
M-DrlveCP/ M w/RAM Purch-$49 Disk 1w/CP/ M-$449 M-Drive/H-512K-$1149 

CPU 8085/SB-5319 • CPU 8085187-S579/ !0Mhz·S659 • CPU 68K-$519/ lOMhz-$639 • CPU-Z- $249 
CPU286 $1249/10Mlll ·S1359 • Ofsk1·$369 • DisK2·S599 • OfskH599 

RAM 17 (12Mhz)·$329 RAM 16 (12Mhz)-$359 • RAM 21 { 128~<)·$779 • MM 22 (256K}S1399 
lnlertacer 1 - S229 • Interfacer 2·$249 lntertacer 3·5·$399/3·8·$459 • lnlertacer 4· 5349 

SystamSupport 1·S299 • En~lusure2·Desk- $599/Rack·S649 • 20s101 Mo1t1erboard·S210 
CP/M 80·$99 CP/M B6-S150 • MP/M B-16·S699 • CP/M 68K·S279 • FOf'fh68K·$169 

B6 Upgrade Kil. Cons sts of CPI M BB. 641< Ram. System Support I. Cable- S749 
Call lorCSC Boards - New Releaaes - OperaOog SY11em Mods/Updates 

* PRICE BREAKTHROUGH * ? ? HARD DISK DECISIONS 7 7 * NEW DISK 3/51/• " HO SYSTEMS * 
Hard OlskSubsys1ems 

CCf /~uji t su S v. · · subsystem. tntludes Disk 3. custom 
enclo~ure & power supply, a11 cabllng, A&T. lormaled, 
burned·ln. Ready lor any CompuPro ot similar S· 100 
sysh:m CCT-5 (5.5 Meaj·S1599 
CC'\' · 10 (11 M1111)·$1899 I CCJ.20 (22 Meg -$2299 

HanllRoppv Combinations 
An ~ctuswe CGT 1nnova1ion CCT/ Funtsu/Mitsutiish1 
ullra-syslem 511, " hard dtsk next lo a 1.2 Meg, DSDD 
8' ' floppy. Includes Disk 3. custom horizontal enclasura 
and power supply, ail cabling, A&T. lorrnat1ed. burned· 
jn Will sland alone 1n an~ CompuPro system 
CCT •511-S2fl99 CCT • 10/l ·S2399 CCT -20/1.$2799 

2.4 Meg1byle Roppy Systems 
CCT/Milsubish1 2 ~Megabyte oua1DSDO8" sysrem 
Includes cuslom horizontaJ enclosure. all cabling . A&T, 
burned·tn This Is the !aslesl system avallabJe'. $1149 
Wt th slacked IJal!·hetghl drlves $1175 

All Systems Cany OUr Exclusive 12 Month Warranty. 

Prlces & availabili ty sutiJecl to change . All products new. and carry loll manulaclurer 's warranties Call for c:atalog . Free echrncal h~lp lo anyone, \M: can configure boards & sof1-
ware lor your system, Plug·in aod go Mzona Residenls add sales tax CompuPro Trad~mark - W.J. Godbout; CP.IM MP/M Trademarks- Olgital Research 

Circle 130 an Inquiry card llYU Odober 1983 633 



THUNDERWARE 

Statistics & Machematics 
New on the motltetl Ao lndu~cry p1011en 
software pac~age which may well be all 
you' ll ever need In !he way of moth and 
dara anelya1s! Just look at what you getl 

S1•tucic.: Linear AegJessfon, Cottela1ron, 
Curve Flning lpowe1, exponential , 101:11. 
Dis!!lbulion Analysis INormal, Weibull. 
BinomlDI, Poisson . Hypergcomeuicl 

Mothcmatks' Vectora1 Anetvsls. 
Quedratlc Eci' n, Co"lpfex A•ithmet l:!, 
Base b 10 Base 1 0 , Permuu11lons &. Com· 
blna!ions, Factorials, Iterative Sot' n to 
fix) =0, Numerical lntegrntlon, Triangle 
Sol' ns, Hyperbolic Transcendentals , 
Simultaneous Eq'ns 

A v,,i/nblo for rhe IBM PC and •h" TJ.!J9/ 4A et 
IJ/J introducrorypric" (J(only $149,951 

THE THU DER WARE COMPANY 
P.O. Box 12587 

LerinGton, KY 405 3 
(666) l59·0118 

Circle 470 on fnqu/ry card. 

JOO 1200 
BAUO l\lODEAfS SAUO 

SlCNALMA . . , Frt.c hour on 'SOURCE' 
300BAUDdirectconnect $ 69 
300BAUDAtrrOO!ALIANS $99 
300/1200 AUTODIAL/ ANS $319 
US ROBOTICS .•• 300/ 1200 AUTO 

1-iay•~ Compatible' 
'Pa!l!lword' with cables, sprk 
'Auto 212' dl~e . .. . . .. . .. 

DOT 
MATRO( PRINTERS 
GEMINI 10>el20cpsgraphits 
PROWRITER 120 o;i>S hi den~it:y 
I UKJ daisy w nrel 18 cps 
DAISYWRJTER 40 cp• 

$339 
. $419 

LETTI'R 
QUALITY 

$289 
$319 
$565 
$999 

CPM COMPl!l'ERS WM 
Eagt• 
l<aypro 
Ttlt'\l!dco 

SCALl 
HAAODISKS 
PORTAllW 

IMAGE COMP 

ColumbU. P.C. 
Cnrono P,C. 

F..gl<P.C. 

ERS 
P.O. Box 1104. Cardiff, CA 92007 

~ALL H~ .<_:!RDElh. - VISA/ MC Dl9 4J6.7_.-. i'l:U' 
6J9'u.Alt7 • ADDJ'JI. 

C~rcle 220 on lnqurry card. 

f§~~~ 
of looking for reliable 
Source of Supply? 

JR{lUJMf~H 
from Looking??? 

~~~~~ 
about 
QUALITY?? 

DllKETTfS + 
RIBBONS+ 
ACCESSORIES 

, Call Bob Kelly Now . • . 
Kelly Computer Supplies 
1811 Carl St. • St. Paul, MN 551 13 
Toll Free , • • 800 - 447 - 2929 
MN Res. Call Collect. . • 612/644-9030 

3M SCOTCH DISKffiES 
Clrcie 256 on inquiry cam. 

8SANYO 
SWIO llUSMSS~ 

MBC-JJOO COMPUTER •1777 
ln<lud« t'.l'U. K<ybaanl II'~ :M lllJ "'" """ l d"'k 
d1rvt.;. kllh rompli!irt bltWncfl t1J) l\ita~- V~'ORDSTAfl. 
MAD.MERGE. SP£1J.!>'T All. CAL AR, LN!OST AR. 
Cr 1M sy:lJem :and BASIC.. (W(' will i!dd • moJtm, Jnd 
tchW~ff' it'I' onb ~~ 

MBC..SSO PC COMPlfrEll •777 
ThG nt'-111' PC t ha: 1 run~ m0tl IBM sultw.iln:I Th1JJ. .. _. rH' 
~··IO<y unit With ,, ' '""' ' Ind•~ ... Cl'U, hyboaru I 
dklt cf.rin:, M5·00S, ""'°rd r• wf!OJ. •r rt".t1d•h«l iLNI 

ocorona 
IBM C0Ml'A11IILE PC '2092 

lncluilo , l '1ri•C. 11 ·nO Hopl!)I ••d 1-l&ll>: !VIM 
Jn .. J, 15<>K RAM Crttn or Aml"'r J-11-R.. """ ~O 
»O. M 005, Cl\' U.1ir. Ctar•IU/"s, P•t•ll•l 1>0n, "'"'' 
l''"I I 18~ I I VI'< <Jul> W• will ..W SHlO nf «~""'' lo• 
m 

ITX Hl14 D•l<y Wit I Prlnl r t665 
lAdu-dt:ti. fr;idOrf(;._, ;_J ~Tl(ti(tn ~n.J Jtttl.tl n~iflK 
p ar.1.llel ln1i:rl~. rlbl.ua .:i..nJ J.,-1 111~ ~I.al 

Srrid C•l'.,1if"rf.. r/, rk ~ '11 0'i".Y Ol'l l lr 0 1 fHlf:SUPrn ' 
d"•tl. to ANN'S COMl' lITEllS 419 E IV lri1ig1or1 
;\u~ .. u.,,, JI\ Gill<~''· AZ ~w~ ,,, ... 11 (t-0~/ 

, 692·""5Y \I~~ 1111,/ MC odd 4 ., 

Circle 80 on Inquiry card. 

Serial ••11111111t Parallel 

Convert What You Have 
To What You Want I 

Circle 175 on lnqulry catd . 

Maxell Floppy Disks 

Dealer Inquiries 
i n11i1ed, O.D's 

ccepted. Call 
FREE (800) 235·4 I 37 

PACIFIC EXCHANGES 
1 llO Foo1hlll Bllld S,111 Luj, 
- · ~ l..ul• Ol1t$pQ. I A <'13 0 l 
In Cll co1ll(xno1 :.• 12.r. 15 0 1 
( "51:l•l:l ll1,l7 

Circle 341 on Inquiry card . 

~ FACTQRYAUTHORIZED 
~ SALES & SERVICE 

Wide choice ol lease & lease/purchase plans 

{impuP!.~ 
.S;t A, I CJ~mo .Sfl:B H231mD . S)IC-i~l!l:Jlmo • .SywO.sz!i,,ne> 

MCRRDW DESIGNS 

DECISION 1 
0':2C$ 1 ~OllY'Q 0ZOO'J" , 7'rno . ~~D.$fXllmfi3 0'$1ct$61""°' 

~ 
~mtmtJ ~'!ni'l)'SJ ()l.'"1'1Q. R~tfnlfg ...,..-ti;r.fl 'TIEI 

i>ay"""'IS are t"""'IM As>. a!Jool o]her !i)'!ilem5, ll0i1rll5, ell:. 
Atllt•bou.t bonlm aon¥it1t•. ~91mea. ..-11111 
P~lt:r eR.S, lERMl>lAl.S,$0FIW.\RE- CALl 
~Cl ... lll'.l•\PBJWl(:lld~ oi:r'• ~lftOCCV'P °"""~ 

~.t:'i&;::r .. CostPlus C:,tq,rS=PO . J fllpf 

;rilSUMotON COMPUTERS 
205 8'19-5976 P.O. llal il t~·~ Al. 152961 io 
205 879-4735 ........ ... llDNl .. .._ .... ~m. .. ,. 

Circle 126 on inquiry card. 

512K BYTE RA.M for 
IBM PC- XT 

$225 IMT1-I 64K BYTES INST AU.ED 
$595 \NTTH 5121< BYTES INST Al.LED 
$5.00 FOR 4164 CHIP [20'.JNS ACCESS) 

' 1 YEAR WARRANTEE ON INSTALLED 
SYSTEM 

'PAAJTY 0:1ECK LOGC 
'Ail re LOCATIONS SOCKETED 
'MEMORY MAY BE LOCATED ON ANY 
64K BOUNDARY 

•SOME SR.IT ADDRESSING CAPAa\JTY 
"TOTAL SPLIT ADDRESSING ON 641( 

El'.JUNDARY ON RE.GUEST 

APPLIED LOGIC, INC. 
PO BOX328 

JAMAICA. NEW YORK I 1415 
\2 12) 459.4.064 

""""" IOJljOCt m thrge wm:u rcme. 

Circte 43 on lnq)Jiry card. 

DISK DRIVES 
(For PC, Mod J, Ill & IV) 

Tandon TM55·2 239 
Tandon TMI00-1 189 
TandonTM I 00-2 S239 
Ta noon TM1 OO...i SJ39 
CDC 9409 call 
Case and PS S 4S 

PC EXPANSIONS 
MAYNARD 
OISIC CONTROLLER "15::> 
PP ad d 550 SP ;ido S70 

OUAORAM 
Qyan rid or Ou11a 11164 1 

AST 
C U~•bt> F'lu i. 84 & SPC 

~8~.~~~g1 K & SC 

ln<I S 0 1 P111 Cam .. 

64KCHtPS 
Sel OI OU• 

EPSON 
1>11n1 1< 

1269 

$26 
S26B 
$II 
s J.5 

VLM Computer Electronics 
10 Paik Place • Mor11~1own J U79 0 

~20 1 J 267-3268 \11sa. MC. Ctil!c~ or COD. 

Circia 499 on Inquiry card. 



-
-

P£RT£C 2000 Original Manufacturers Price$11,995 
MUL Tl-USER SYSTEM California Dig11al has recently part1c1pa1ed 1n the purchase ol several 

hundred Pertee 2000 m1crocompu1ers. These unils are brand new 1983 
production. shipped In factory sealed con1a1ners. California D1g11a1 1s 
offering lhese mul11-user systems al a fraction of its orlgmal price. 
This m1crocompuler 1s the perfect low oosl system for any business 
appl1cat1on requiring high reliability and mulll-user llex1bil11y 
The Pertee 2000 1s an BOBS small business computer featuring dual 8 
disk drives. 12" green phosphor screen and CPU 1ntegra1ec1 Into a single 
comoact unir with detachable keyboard. The keyboard features a numeric 
pad as well as a cursor control cluster. The Pertee 2000 1s supplied w11h 
64K/ Byte ol memory expandable to 256K. This system comes s1andard 
w1tn both an RS-232 serial porl as well as a Cenlrorncs parallel printer 
por1, The computer will support two users and can b upgraded to a live 
user system. 
The Pertee 2000 is supplied wllh Pertee BASIC. multi·tasking MTX 
operahng system and CP/ M 2.2 This computer 1s stm m current produc-
11on. Se Mee as well as service contracts are a11ailable from Periec. 

I - GODBOUT -
The CompuPro Corpora11on ha.s 1ecently retocaled lheir lacil1ty 

to Hayward California. In the move. several logistic problems occured 
(BSi.llUng ~n Cahlorn1a Digital being double and even triple shipped pending orders. Wilham J, 
Godboul. lhe president of CompuPro, has asked us lo lfqu1date the excess inventory rather 
than send lhe produc1 bac to Hayward 

COM PU PRO 
In order lo clear our warehouse. we are ollering these boards al a substantial savings. We are, 
however, as ing tor prepayment. on these orde1s because ol the IOYI' profit involved A 
surcharge may be added 10 credll card or open account purchases SALE 
CPU 68K 111emoS1•~•ar>Cl!<ltili0001Joo>rd 
.... 11 1L.l U 11L uJC\, ~i..uts tor ao OplJOl'\a! 
',;f~~~o tt: rtl9Cill~I unit i\J1d up to t tiff. t)'(I~~ 

GBT·68K A ~bluO :. ~99 
GBT-6BKC CSC S:.0 619 

CPU 86/ 87 Nll~ y()U I U ddVo11ll09C OI 111'' 
8086., 1r;ugu MJ r ~ry ul u111~• u01ct0m I 6 l.J11 s<>l t 
•'•Lt'C lntlLJtltl. . nls lo• R087 mr11 co ~10· 
-.;1~~ {Jnd 801JO t11mwart.J c~.ips 
GBT·li687 11.•»efrllJlotl /(,0 !;45 
GBT·8687C CSC 860 619 

CPU 8085/ 8088 1 111 "''\!""'' rnm.J1 •II· 
~~ :~~~~~ ~~~~~~?, nWl1~7, b~rt~~·:' 
poc '':tC:.O' iJOJJhC.:..luo 11 l! Co.npuoro t.iuiif ,:uo 
t;Uit~' boa.rd dJ•ltVUr!;i 1cs.ull!. 
GBT·8.S88 A !dl<lill'OO J ;;. JS9 
GBT8588C CSC " ; 42!1 

CPU Z '"' 111L r>•""1rum a b1I CPU ff•nl ini;Ju<le.o 
.. r 1>ldridart1 Z&OA 1oa1uro• .110flg \\1lh all I~" 
11t.""l...~sa1y OCJt ons 10 nsw~ b.i wau1 comp.ill · 
11111.,. o\1lh ~ot<k!· s -10Qm411"tromie.s 
GBT·Z80 /\~~<!11illled 5 23!1 
GBT·ZBOC CSC J2~ :3 19 

CPU 16032 1~.11u1t~, rllu N.1r10MI NSC 
1t OJ..!. lh,U l ~:i- ltt.J\• 1.2 b1l 11l lf'm{ll mdi••t.~•~ 
.,._, ,11,J. fc~em111u:.. Ol~t ut d n~1rnr:.01~w1or 
OBT· l6032 l\~•errnik'11 per'<llnq 
GBT· lr.oJ2C CSC puil(l<flg 

CPU 286 rh v.1set1 ""u"'' hm.~ .iA 26o 
I ICj1ll l t,.oilnb1 l m1~Qp10C S50t Uf)WAr(JOll11piU· 
I hutr1 Jh ConlfiUp10 808:0 8086 
GBT-286 As mblM 159; 1147 
GBT·206C CSC li50 1259 

MEMORY BOARDS 

RAM 16 rs 64 K By1 1:>1!191sp<!e<l110 MHll 
10\v pui..•.et s.lu l1t. mflmory l'11!i bOiltC'J PttdO<ms 
lJolh B b•I <ind 16 D<l OlllJ tr.vis!~•• 1Ni"'109 
LOfllpl<' IC COfl•p,; •bl~ly 1'!4h il I 69 $-100 
rn1crQ<.011111we1 s Mm 
GBT·R 16 A •mnblOO ~ 399 
G·BT· R1 6C CSC f.SO 4 fi9 

RAM 17 l"""'cw.. u.1 '< · Bv1 01 a a11 ,,1a11L 
mrimor OMA <Win llllr>>lm ufl'J :>~ ti.I e•­
•~ndad .:tddl ~~1ng m"~"'" rn•i RA , - lit t1ei.·. 

COflOll,bC,;JISltt1ldr11d 
OBT·Rl7 /\ k.'<l J 9 289 
GBT·R17C CSC ~ 9 J59 

RAM 21 1.,mur~ 125 6y ol "µ;iv. 
1;mc m ""'°'Y Th ~ uomtt 1~ caµ&lle ol "'9 

bolhl3b>I and 01 11>1•1 DMArldt,;lr"r>Sl1!1. 
GBT· R2 1 ""'"" l>led 1 5 789 
GBT·R2 1C CSC 1245 899 

RAM 22 ,, i!&Glo. •Byl •• I tl.!1' .pc{)O 
1JOWor 51auc 111crn1,.y fh1s boa"'l oo..,; bo1ti I! 
..tnd "' '6 ll4li1"~~ !ft f\!lfeJ!. JI \l MHz 

GB T· A22 l\s•1!1rM>loo 1;50 1250 
GBT· A22 CSC 1BEl5 1350 

M·DRIVEJH "°'ulal 51~ KIByl s al 
lk>pu) d1 >ltltO!JU 1n "°h<l Slll!C noonoery 
s Slalll ~0 .. 11 IOiltl~ cld lil 'r0rt1rmgr1<>11c lOMg!> 
;tlld :i.IOI' 1t11s fnlo1marion 1n Oynam RAr 
111(rcu.s:1n tJttrl rtndrtC:t! by tJS ~cl1 as J500" 
GBT·MD Assombl"d 1895 1365 
GBT·MDHC CSC 2095 1495 

DISK CONTROLLERS 

DISK 2 1111erlm;as 10 1110!!1 !! dnd t-1 w n­
r.n(!S1u1 l'lc I. <lnvcs o., cnv acci:= upto 16 
M Bvt~ Th~ 0 1 2 <1l lovr.; your l\il1d W111clms 
1er s1s1ern 10 l)flOtala al 11~ peal. p0lcnlii1I tJy 
mov•~lrl\J h1gl1 spced OMA 1rnnsrcrs "''~111ed IJV 

~oG~'.~~~~00~~=1~11 r s\'5 1 7~ 575 
GBT·DSK2C CSC 895 649 

DISK 3 cOrllrol~ up10111u1S<!~g;ite506corn· 
pal1~I" 5' Wlncl ICf 015~ Or!YCS On llOa1d 
p11:io,,.i;01 relieves li<J$1 C PU a J dl!;k OV(trhe d 
t.."Ohl1ncm pcrlo11•mnca ~ 0100 ~ toot 
GOT-OS 3 A~m<.'lllfl(l 795 575 
GBT·DSK3C CSG 005 645 

INTERFACER 1 lealY•es 1v.o 1r>11e 
PMCl nlly <Kie!> ssable AS·232110 J>O<IS Edd> 
por1 rs oaud ra10 scll'Cl.il>lc lrorn W 10 19200 
alkJ1w1g f r 0<mt1l1ancous <Jri"CVJ9 ot 1a~l MCI 
~ \'• dev<. 
GBT· IJJA il!IS<!rnbled 295 219 
GBT-133AC CSC: 370 269 

INTERFACER 2 pio•icos tr.me 1u11y du 
plo~e<I parnll~ pons eactl OJ<11a1111r19 to 
I ICtlc<J <JU I l lr'lfrS alOng W•lllSlrOl>e. Qr\ilblo ""'' 
aue~L1011 Orie AS-232 fXJf1 ., .,eluded •s 111 
unique Mllorl..ce 
GBT- LSOA A s~ 325 235 
GBT· ISOAC CSC 399 289 

INTERFACER 3 1s.mo.g111enannolmu11• 
o61l• "al I Ob0ai<1ttesignea 1or1"g~pcfl01m 

ntL' 1ndUS~1JCll !Ind $C1taoni.f1C jjphCSlJc;Jf"tS The 
1n1 rtacer 3 t$ capoble ol h<gh ~ synctiror 
ouscomrnun• l1onsw~h baud iates11p lo250K 
GBT- 138A Assembled 599 419 
G0T- 138AC CSC 1;99 499 

INTERFACER 4 .,. rcatJy lhe 0<1lv 1nlll1 
1ac !lQaro most sysiems ,.,11 " "'o"e the ,,,_ 
lerlilcer 4 con5>51s 01 1wo async-1 sy.,.; und""" 
~sy!Tc AS·232 po'I !Y1 h j harostia~ong 1.,,os 
T!10 t>oord illSO 15 CQUlpOO Wllf'I 8 C~~ l1()11 1ts 
p 1dllal punier pail 
OBT·l87A As5'm ll111<t 450 325 
GB T· l 8?AC CSC :;.io ~89 

SYSTEM SUPPORT 11-.:0fPOmles 11111 
rnos1 PoPu'~' and most ncoaoo ~y•ll}(TI l>Uflf)()ll 
lunct-"Jns on10 one Si"!}ie bomd 4K ' Bylll15 ol 
l:l'ROM ba1101y lmcl< uµ, ~ c:Jl<'ild I .J.nd 
Vi• 6 hll m1 <11i1I 1miers am ii"'°"ll some of 
lh l l!alUlc~ ol I"/$ speoal t:•Jfl)OY! t>oo. 1d 
GBT·S YSl l\ssemblllc:I 450 325 
GST·SYS1C CSC 550 l95 

CAlifoRNiA DiGiTAl 
Post Office Box 3097 B e Torl"ance, Califol"nia 90503 

TOLL FREE ORDER LINE 
(800)421-5041 

TECHNICAL & CALIFORNIA 
(213,679-9001 

J 



FREE* 
Plastic library case supplied wHh all 

diskettes purchased lrom CalHornla Digital 

SCOTCH 
VERBATIM 
MAXELL 
DY SAN 

DYSAN 96 

SI/•" DISKETTES 
WfTH llBRARY CASE 

~.-~26.50 
Your Cholce 

SCOTCH 
MEMOREX 
VERBATIM 

Sl~gte Side Double Oenslly 
Soll Seclor 1 O Sector H Seclar 

7440·0 7440·10 7440·16 26.50 

3481 3483 3485 26.50 

525·01 525·10 NA 26.50 

M01 MH1 ·1 0 MH1 ·16 26.50 

104/10 107/10 NA 45.00 

Double Side Double Densily 

745 .. 0 745·10 745-16 39.00 

550·01 550-10 NA 42.50 

MD2·D MH2-10D MH2·16D 45.00 

104/20 107/ 20 NA 49.50 

204 /20 NA NA 59.50 
EIGHT INCH DISKETTES 

SCOTCH 140·0 29.SD SCOTCH 741·0 39.00 

29.SO MEMOREX 3090 JS.OD 
DYSAH 3740 /0 57.!iO 

SCOTCH 743·0 47.50 
~---'----'----ii MEMOREX 3114 39.50 

DYSAH 3740120 65.00 

SPEC/Al 
Shugart4J.O ,,,, 

MEMORY, _ 
YNAMIC 2732 EPROM . ~ ~ ~J-l , 

~,~ ,Q~ ~~!~ ~(~4 I, I , 

64K DYNAMIC 16K STATIC 

5.95 4.95 
4164 150ns. 6116 200ns. 

2764 EPROM' 
SALE 11.91 

DYNAMIC MEMORY 

.. 
llj 11 

~::'I ., ' 

STA TIC MEMORV 
"'u ., ' 
11 '1 II 

"' 
" U I .... 

I~ .U ~ ti 
9''1•'J I 
M H n• I 

EPAOMS .. 
•I 

I 

' " 

" " 

BLOWOUT 

SALE 
1169 

Eight Inch Single Sided Orives 

SHUGART 801R 
SHUGART 810 Hall Height 
SIEMENS FOO 100·8 
TANDON 848E· l Hall Height 

One Two Ten 
385 375 365 
385 375 365 
169 169 159 
369 359 349 

Elghl Inch Oouble Sided Drfves 
SHUGART SA851R 495 485 475 
SHUGART 860 Hall Heigh! 495 485 475 
QUME 842 " DUME TRACK 8' ' 459 459 449 
TANDON 848E·2 Hatt Height 485 475 465 
REMEX RF0-4000 219 219 2119 
MITSUBISHI .M2894-63 379 375 369 
MITSUBISHI M2896·63 Hall Ht. 459 449 409 

Five Inch Single Sided Ori11es 
SHUGART SA400L 235 229 225 
SHUGART SA410 96TPl/80 Trk. 129 119 call 
SHUGART SA2DO 2h Height 169 159 149 
TANDON TM100-1 189 179 175 
TANDON TM50-1 Hall Height 465 450 439 
TEAC FD·55A Hall Height 465 459 445 

Five Inch Double Sfded Drives 
SHUGART SA450 319 309 299 
SHUGART SA455 Half Heigh! 259 249 239 
SHUGART SA465 Hall HI. 96TPI 289 279 269 
TANDON TM5D·2 Hall Height 215 209 199 
TANOON TM55·4 hall HI. 96TPI 329 319 309 
TANDON 100·2 279 269 259 
TANOON 101-4 96TPI 80 Track 31l9 355 350 
MlTSUBISHI 4851 Hall Hei ght 259 249 245 
MITSUBISHI 4853 'h HI. 96TPI 339 329 319 
MITSUBISHI 4854 Yz Hl. . 8'' elec. 465 449 439 
OUME 142 Half Height 2a9 229 219 
TEAC FD-558 Half Height 329 319 299 

Flve Inch Winohester Hard Disks Drives 
SHUGART 612 13 M/Bytes 895 865 825 
SHUGART706 6 MfByte, Hall HI 795 775 755 
SHUGART 712 13 M/Byte , V. HI. 895 865 825 
SEAGATE 506 6 M/Bylc 555 495 475 
TANOON 503 12 M/Byte 895 875 855 

Upon request, all drives are supplied 
with power connectors and manual 



~ sen OU TP Ul 

OCR '' I\ " ABOVE. 

PRINTERS 
1199 

$111 lhmlnl 
MATRIX PRINTERS 

WORO PROCESSING PRINTERS 
• . c..-

, e- · "10 .. ,,.,,,,, 
iilO [..-P.L'o 

"' ' I • -"'l\A Xtaa C' ::·,;;:c:-::::=:·.:.:::..: '1'i 4t0) 
3.0i HR J~ 

nr111 tm :ill 
r HC>t ,~~ ""',,. 

EPSONMXBO 
RIBBONS $6.95 

MONITORS 

MODEMS 
DIRECT CONNECT 

575.00 

Sanyo E!ee1ron1cs h•s Jus1 r sod lhl! IOng ilWilll!!<I IBM/PC 
IOok·a·l1ke. the MBC.SSS Th IS a comp1e1e '1l'CTtX:ompuler thal 
includes a S•. 160 l(/Byl dtS~ dnvl!. J281(JByle ol memory. 
color Qtl'lp/ilcs 1n1n1laco, 10w p.ofi e ~eyboiml, arod parallel printer 
PQ<t _ At.a lncludM O•lemwe so~ware5ucl1 llS s ... yo Basic. d>llll 
u 1.t(}s, wo;dP1ocesslng, andS4)•eooshe l111og1am MS.DOS,. 
s'4)plred Wllh lhe S;inyo oorn?!Jt•r llowrng PID{)lllms wn ren fOf 
the IBMIPC lo opernte on I 8C·5SS 
Along w"ll all lhd C...~lomlo ~l)<lal ollers FREE' Y<IU< c:ho•ce ol 
Dilller a second disk drive or a high •£>50~'""'' green p~ 
maml0t. AN al •he s<Jpar low pooe ol only S!l9S oo 
We eli'.pe<:t tosee a lnmal S11onng or lh,. ltom MBC.555" ... 11 bo 
shlppoo on a first ottlOl'<ld biisl~ Ptea£o piaC<l your order earty 

Ol"'"'l-::2'91nn_ 9/l6C:PUC>b ... .,. ·-'-P"""'""'Y"""'""' ' Li£U1 LI~ ... ,,. boold "°"" c:ani•ri• Ml 8 ~sou .. MH: ZJllO ... 
MttLll por1.I- 'fl! pt C0'1trollimi v4 OUi ~ ·~¥ O..S.• 

tontmll111 C:P M~ CP/ MB StOOS. PC/ COS. weMlltUN~•!:illfi.iilab'O 

rt't! son ill QW'ts il'u fvlt1 &01lv. nt piugr.i~.,.. 111 bnlJd ~up to I g 200 ~ 8M8 CPU c 11 
bnjumporcdb ~11hOI' &o.r 5 MHtGt>tl'al1Dft.A'9iilCM!ttS,P'tJV«-ri IOI' the8C81 mttthprDmSK11 i;hi 
1nt4' l.'2'72 dltk ccritro11et • ancorwaim. i;w0n1~oUl1c;I tJCm ~ vt(l 51 ~ r.oppy ac. Mt'n.JA.lfl~~ 
Th11 ln!Ofupl ~' il- ~ln ~ •tuu r.an GQlt..1(lif 1fllorup11 ~DfTI oo it>:M•li u ¥!-14 .- -wm wit 
VIO~\t l 7hl'lC'son1hobuss S7H.DO 

Oc:ln on HDrd Obii! C:orJ.l1oi.or Bo.a•d taatUIOI llCI ,..., \Vnl'Qtln O.O'ltnl Erro Qwu.;hf'9 
Win tr~rCOl'lrDllefciWl~-t n. op11m.1et1cnci~anandnt11"1aPoV.1l0t ~!'111!:11 o.clyri11:~ 
'"' Ocin.p1.. ... b.51.Jfe!t Voll llllUl!!mt'fr fW)h IM~ tllil"gtliV 

}~~Til}!o~~~~~'::~~·1r:..:==~~ut~·~~~~~:::,1.~~ 
~tll • ~.tKI ftt1 10 19 200 Stl7!i.OO 

S•IOO BOARDS 
16 BJT M1CROPROCE~ORS 

SINGLE BOARD COMPUTERS 
.:., 
It ~t I ,, , ' 

B BIT MICROPROCESSORS 

FLOPPY DISK CONTROLLERS 

CPM OPERATING SYSTEM 

HARO DISK CONTROLLERS 

~ I j ' • r__.:, 

EPROM BOARDS 

STATICldEMOR'( BOARDS 

I I • I I ., 

DVNAfl'UC MEM01;lY BOARDS 

INTERFACE BOARDS 

CP/M SOFTWARE 
AdaSollCPI 
O·Basell 
Wordsta1 

1lm rtJ<l 
Spel!star 
MulUplan 
Mocro!IO 

AOA-4 4 SC 39100 
ASH--D 1 SC 429 00 
MPR-187C JO!I 00 
MPR'392C 169 00 
MPR·429C 169.00 
MSF-•83C 189 00 
MSF-187C 139 00 

Supl!r~ll 
AC 

CP/¥30 
Oe5pOOI 
Pascal Pl..s 
CP/f\l66 
MPI Mll 

MPR•309C I 9 00 
DGR-401 C 85 00 
DGR-.lllOC :1•900 
OGR-J67C 4S 00 
DGR.()()4C ~29 00 
DGR·186C ?3900 
OGR-208C -379 00 



VIDEO DISPLAYS 

look for low cost­
high •nality video 
displays 

VIDEO TERMINAL 
BOARD. This Is a com· 
plele stand alone Video 
Terminal board . All that 
Is needed besldes thi s 
bOard Is a paral lel ASCII 
keyboard, standard 
NTSC monitor, and a 
power supply. II dlsplays 
BO columns by 25 lines 
of UPPER and lower 
case characters. Oat a Is 
translered by RS232 at 
rates ol 110 lo 9600 baud 

- switch selectable. Complete source llst1ng Is Included In t'1e 
documentation. Both the CRT program and lhe character 
generator are fn 2716 EPAOMS to allow easy modification to your 
needs. This board uses a 6502 microprocessor and a 6645 crt 
controller. The serial Input port Is Interrupt driven. Assembled and 
tested part number 82-018A S199.95. The bare board w~ lh the 
c,.Ystal arid EPROMS, part number 82-0186 $89.95 

MIN I VIDEO. This board can be used lo add a video d1splay to 
your aim or other computer. It can also, with lhe addition of a 
parallel keyboard, 5V power supply, and video monilor, run Tom 
Pittman's Tiny Basic. The display format is 40 cohm1ns by 24 
lines. Thls board has lwo paral lel ports (6522). a 6502 MPU <IK 
RAM. 2 or 4K EPROM. The assernblet1 video board without 
EPROMS, par1 number 82-140A $149.95. The T iny Basic EPROM 
539.95. The character generator EPROM $19.95. The parallel input 
EPROM 519.95. 

To 01der: Send check or money order. Add 6.5% tax In Calllornia. 
Add 5% shipping for orders less than $100 or 3% lor orders over 
S100or10% outside U.S.A .. Phone orders; We accept Visa or MC. 
Add 52.00 for C.0.0 . Wiii Call Hours 9am to 4pm. 

638 BYTE October 1983 Circle 59 on Inquiry card . 

PERIPHERALS FOR THE IBM PC 

look lor low cost­
high •nality inter­
laces tor the IBM PC 

UNIVERSAL 1/0. The Universal 110 board has 16 eight 
bit analog Inputs with a vo ltage range of O to 5 volts. It 
also has 9 eight bit parallel llO ports. It has in terrupt cir­
cuitry, Timer clock 32768 Hz. to 512 sec., prototyping 
area, and LED for power. Part number 83·064A S299.95 

120 VAC CONTROL This board has eight optically 
Isolated lriac switches. Each switch can control 200 
wat ts. It connects via a 16 pin <.lbbon cable to a parallel 
output port . Screw terminals are provided for 120 vac 
connection. Part number 82·332. $1 19.95. 

INPUT PROTECTOR. This board protects the inputs ol 
the ANALOG input or PARALLEL input ports. There are 
4.7K pu llups, d iodes and caps for each line. II connects 
via a 16 pin ribbon cable. Screw termrnals are provided 
tor connection . Part number 82-334. S89.95. 

To order. Send check or money order. Add 6.5% tax in CaHfoml a. 
Add 5% shipping for orders less than $100 or 3% lor orders over 
$100or10% outside U.S.A. Phone orders: We accepl Visa or MC. 
Add $2.00 for C.0 .0. Will Call Hours 9am to 4pm. 

JOHN BELL 
ENGINEERING, l:sc. 
~~ 

-
1014 CENTER ST . 
SAN CARLOS, CA. 94070 
(415) 592·8411 

Circle 60 on inquiry card. 



PERIPHERALS FOR THE APPLE 11 

look for low cost­
bigh quality inter­
faces for the APPLE II 

1 6522 APPLE II 
INTE.RFACE. This Interlace 
plugs directly Into slot 1 
lhtough 7 in the APPLE II or 
the APPLE lie. It provides lour 
8 bit bl-directional liO porls, 
four 16 bit timer/counters, and 
handshaking. Four 16 pin dip 
sockets provlde easy 

connecllons to peripherat devices. This board Is also used to run 
lhe J BE EPROM Programmer. Order part N 79 295A assm. $69.95 or 
# 79-2958 bare board 529.96 

EPROM PROGRAMMER. 
Prog1ams 5 voll 2716"s, 2516's, and 
2532's. It Interlaces to the 6522 
interlace with 4 ribbon cables. A 
Texlool zaro insertion toroe socket 
Is used for ttie EPROM. Complete 
documentation for rnad ing and 
wrll lng. Cables available 
separately. Order part ii 80-244A assm. $49.96 or II 80·2~4B bare 
boa rd 29.95 and sel of 4 cables 2 It. long S17.00 

A·D CONVERTER. 16 
Channel A·D plugs into your 
APPLE II or APPLE lie. The 16 
lriputs are high impedance, 0 to 
5vol1 rang~. 8blt resol utlon. , 
Convers ion Hme fs less \him 100 
us per channel. Two 16 pin dip 
sockets are used for Input . 
Order part ~ Bl-132A assm. 

$89.95 or # 81-1328 bare board 5'29.95 

SPEECH SYNTHESIZER. 
This board uses the VOTRAX 
SC-01 Phoneme Synthesizer 
ch ip. TM on board audlo amp 
connects directly to an 8 ohm 
spealler. A disk with a text to 
speec ~ program Is Included . 
Order par( #61.0M S129.95 

To order: Send cnecll or money order. Adel 6.5% tax in California. 
Add 5% shipping lor orders less than S100 or 3% for orders over 
$100or10% outside U.S.A. Phone orders: We accept Visa or MC. 
Add $2,00 lor 0 .0 .D. Wi lt Ca ll Hours earn to 4pm. 

JOHN BELL 
ENGINEERING, INC. 

~~ 

-Circle 61 on Inquiry card. 

1014 CENTER ST. 
SAN CARLOS, CA. 94070 
(415) 592-8411 

INDUSTRIAL CONTROL PRODUCTS 

look for low cost­
high quality indus 
trial computers 

SLIM MICROCOMPUTER. This 
6502 based 4.5 ' x 6.S• computer 
has tM same 44 pin bus as the AIM 
computer. H has 2K RAM , 2K 01 4K 
EPROM, arid tour 8 bil paralle l llO 
ports (\wo B522's). The clock Isl 
MHz crystal cont rol1ed and has 
power on reset . This board was 

designed for contro l and is Ideal for personal and OE M use. Thls 
computer cari be expanded with the periphera ls Usted below. Order 
part II 61·260A assm. 5199.95 or #81·260B bare board $39.95 

SIX SLOT MOTHER 
BOARD. This board has 6 44 
pin edge connectors 
connected tn paralle l. The card 
spacing is .750". It will m ount 
in VECTOR card cages. Order 
part II 81-320A assm. S99.95 or 
H 81-3208 bare board 549.95. 

RAM EPROM MEMORY (32K). 
Th is board has 16 24 pin sockets 
that wlll accept 2716 EPROM 's or 
6116 AAM's to total 32K bytes . The 
m emory i:; mapped rrom O 10 7FFF. 
Ttia lirs1 2K (0-7FF) aan be 
disabied with a jumper lo allow for 
the 2K or RAM on the SLIM 
computer. Order part # 81-330A 

12 PORT PARALLEL 110. 
This board has six 6522 VIA's. 
This is a total of 96 110 lines. 
Each ol the 12 8 bft ports also 
has 2 handshake l ines. Order 
part II B2·036A assm. 5169.95 or 
II 62-0368 bare board $49.95 

aasm. w/o memory 599.95 or II 81·330B bare board $49.95 

ANALOG 1/0 INTERFACE. This 
' board has 16 analog Inputs and 2 
analog output s. The Inputs are 8 bfl 
(256 steps), 0·5 volt , high impedance 
with a coriverslon tlme of 200us per 
channel. The outputs are A·2R 
ladders (A"' 15K) driven between 0 
and 5 volts arid are 6 bll (256 steps) 
also. Order part # 81-292A assm. 

5199.95 or #81-2928 bare board S49.95 

To order: Send c heck or money order. Add 6.5% tax in CaUlornla. 
Add 5% shipping for orders less lhan $100 or 3% for orders over 
$100 or 10% outside U.S.A. Phone orders: We accept Visa or MC. 
Add S2.00 lor C.O.D. Will Call Hou rs 9am to 4pm. 

JOHN BELL 
ENGINEERING, INC. 

~r 

-
Circle 62 on inquiry card. 

1014 CENTER ST. 
SAN CARLOS, CA. 94070 
(415) 592·8411 

BYTE Gclober 19llJ 639 



'I it ft MICRO 
• • SALES 

* MADE IN USA * BUY FACTORY DIRECT * 

DISK DRIVE SPECIALS 
We've Lowered Our Prices 

CSl#c~;~r:1~ 
CCS SYSTEM 2410 . . $1 995.00 
* Includes CP/M • 2.2 t 2-Serlal/l-Paiallel Porl 
* OMA Disk Cont~lter * HaidWare Vectored ln1errup1s 
* 2·Real Time Ctoc s * Suppor s CP/M .MPIM' OASIS 

CCS 2300 System, A & T . $1695.00 

* Includes CP/W 2.2 
* 2300 Mainframe 10 Slot 1.1/E 
* 2810 Z.SOA CPU @ 4MHz 

* New 206& 54 K Memory 
* 2422 Oisk Conlroller 
* Complele A T 

FANTASTIC SAVINGS! 

~'" HELD OVER 

ON THE ORIGINAL &100 MOD 
Fol~· hobblos1s. aoo a~yutl!WllD w~n1s 10 Sl'le a buflj]!f, e Sl·MO[)o 
Is IM answe' F~A regulated power I~ mn up 1a lo~r fklpll)' ll1s s tllujllett w11n 
a 111amolh S· 100 f!O'We• su~y aaa 1i s.lol bus. ma~.ts l'M Sl-l.100 an ti.C!JI· 
U011al tllmp~ler bm. Slngle ba<1d desig~ 11Wans ro 11·n1rog tm111 lil! ~n·~ 
SllPW~ to Ille l!iDlherillall:I Th!s ~imll\lles all grruid bop plOlllems a~ 
wllil other bran11S ot m;;l~rames 11ho- e lorccil tG tM lerl1'M!13 The SI ·1.100 
tS belog ollered lllls l1k)I) I! wit a rnale~mg S· 100· 12 ca~1fld . Fan ooo:eiJ lur.¢ 
wllh 1eset and keylOC 1he ~bi~et <s aJso l;[l;wnel 1><inted end sll su~ed 
Foo• A.t acillets are pro\lfded kir per~jlll~ral l\OOkup a~d pleMy ol culqu\s * 271() 4 Port Serial ~- 232 · S245.00 a1ailable lor RS·Zl2 , ~roni('.$ .. otkers Our r!gtllar S225 00 grlte 'ort!IE * 2719 2 Seffal - 2 Para lel ~lroolcs . 245 .00 Mmo and 2JO.OO ll'IC~ IM ~1 12 !let c.itinel rs 0<111g SlJiS~HI' 

* 2810 CPU l-80 a1 4 MHz In $10!;~ Only-255 .DO SPECIFICATIONS: 
ni. c II "" CP " 2 0 ty a DO Reg~!aled Ulll~l)lilaiea Offering A Complete Selection And ... .. 2422 "13 owo er mlh Im 2 n - J3 · t51'@SA BV@SOA 

THE LOWEST PRICES IN BYTE! * 2000 &IK flyoamc Memory . OnJy-360.00 ~24V@3A +16V 41 B~ 
SS 3 5 00 * 2300A Malnflame Asseni. + Test~ Only-455.00 -sv @ IA - 16V ii 6A . 

a· SJiugan ao R 100 - f i';f lmMlry St.JAll.lrd s 5 • Don l selllti for lflll~ Chill~ 6 slol lmml i!.!lllllS yD'J°l'i! Sein elmvlielf I~ 11 
B' Sh11gart 851A Double Sided 12 Meg - The~ ~el~~le 457.00 * CCS Apple Boards . ~I I Toll Free filr Pri1:41s mag, OWN me BEST' XOR S·l MOO and S·IDO· 2 Cabi~el ~.m.oo 
8' Obme Datalfa ·8 DS IOO "THE 8!Sr al lhe ftoppis ~79.00 ·--------------...... -.,;;...;........;.;;..;;.;.;_;...;.__..;.;;.;._.;...;.;...;...;..-----"-
8" MllS11Dishl fll~~eiglll()i)u~!Sil!eil I YmPalls + tabnf ~~5 .00 DUAL DRIVE SUBSYSTEMS 
e• Mlt;ijblshl T nff11t1 OS/DO 1 Year PtL llireC1 Or~1·e 46UO ' 
'8' T;ndnn &18·1 Sh111lfne SSIDD 600~ BVJ'ES D,C. M~lllf 355.00 
a• Tandon 34H St.nllne llollble Sided .2 Meg. O.C. Mll:or 476 .00 
8" Sie.mens 100·6 SS/DD ON SALE ~OW!ll 6ut Ha~ Long! 169.0G 
) • Mllsublshl F~ ~ I 96T.P.1 IJSIDO 7~ M~S52 295.00 
~ • Mlsiublshl Sillll[!lla 96l.Jl.I OS/DD 750 M4853 . 315.00 1 

5Y.. T;noon Tt.l·l()IH ~/Oll 48 PJ liiU Apjll~ Alljl/il . m.oo I 

!ill'' landoo Tlil-100-2 l.B.M PC MIHJn' OSIOO 48 lP.1. 2$9.00 1 

S°"" TandrJll TM ll0-4 OS/00 9&T.P.I. 150K 369,00 I 

* WINCHESTER HARD DISKS * 

8 11 POWER 
For Two B • Floppys 

+5VDC @ i Amps 
+ 24~0C @ 3 Amps 
-5VOC@ I Amp 

ONLY 59.95 

S-100 POWER 
For 6 lo 22 Slots 

.. avac G:> 311 Ame1; 
t 16VOC@ ii Am~s 
-161/0C@o An1j15 

ONLY 89.50 

HORIZONT AL OR VERTICAL 
Fully Assembled and Tested Units 

ONE YEAR P + l WARRANTY 

S~." Mlllfscrllle S Meg" Hard Ois - Aflctd.!111& , $695,00 
5 'I• • Millrstribe 10 Mer ~aiil (A.$~ - Twilie Ille S~aoe _ m. oo 
5 • M111iscmie 16 M<g" Hard Oi5.l. - Best 81.iy 995.00 

*UNIVERSAL POWER SUPPLY ... . 69.95 

HAYES SMARTMODEM 1200 

On Shugart and Mitsubishi Subsystems 

w/IMl ~ lsub1shl OS/OD Assem .. ies ed l 4 Meg S1170.0C 
wll'l>'O Sh~~at1 &01R SS/00 Asm - Tes~ed 2 ~.•eg 915 ao 

5V• • Mlnisc1ibt ID fil~9' ThlnHBe onlf l'h lnciwl$ Vlide! , 195.DO 
a• Ouanlum ~o · ;a~'l1e Wlnc~es1~i - wo Platlils 1B95 ,00 
a• Dlliln tl!m 40' Meg Foot Pla~er - IAosl f'o)lllJ.ilr 2395.00 

THE LEAD ER OF THE HAYES MODEM FAMILY 
• 1200 Baud - Sell 212A Cooip.itable 

,11111'0 sn~ga11 a~1~ (IS/00 Aslml + 1ested 2 4 Meg ms.oo 
'1111\\'0 SJemans ·20·8 SS/00 AssEm. - lested 1 2 Meg m.OO 
Wll~O Oume Oi-8 OS/00 As.sem + ie~I~ 2 4 ~!~ 1250.0D 

8 • O~MIUm 85' Meg,!bJle - Spec ·1 Order on 1his onster' 2895.0D tabllliil /!$$em. & Tes1w w/Pu~~r S~p~ll <NO AQ!} 235.0~ • 300 Baud - Bait 103 C<1111!11:table 
• Au10lll!ht Dia ng - Tnucn,ona or Ptl ~Sll 

8" IO'.IEGA IO· Meg' R!maY~obli! Ul1 Dn\jl w~ll SCSI Controiled lnWr· • ~utlllllallC S~d Ret!IYe and Dtscoonerl 
Cablnal To~ a~d SoHom wil M~mtrng Ha1twa11i Ollly 6Ull 
Ali t11blnOl5 A & l dnO i.ubsystems lnGl~oo J!I ~C/llC ~11m9 iil!d Ii> pin ~•I• 
~ble !.«OP! t~e tior11~ul mOlle! wnlC11 •11Gtu~ t In emai 50 p1" ca111e ill<ll 
1i;~u1re1 .all il.11 ~ ~o !)In cable llafl llC·6000· o I S 2.s,oa 

lat? llAlard R\Jns up io 1cur dtl\le.s 1895.110 • 8u11J·1~ Si;eaker ur Mo llorlng Ca~ LI"~ 
a• !OMEGA I~ eg' Cartlll!l~ Orl'lll - ND G~lr~ IBtaf:iu . !9?.DD 
8" 0 Meg" ~"1\ll'aDI~ Cmnnge Meoo IM·2000S1 SO.DO 

TtieSt a~ JUS! a ll!ri' le1ll1es lht S!il!itlllO!lem ll'OO. me~ Flllt!Bll 111u r..ri INI 
Ill llCI ~ r.r1orm~ 111~ iOG\11 .llll !llfi"'!Ullltill!Dll fl!nc~ !fJb can 1maq ~- aild wi 
~! poogtam cnrilt -d u11o; i!l'll llo;iMg• Ou· S11SJJI p~ 554! .0C 

S 1h • Subsyslems - Ca bl~e l - Power Sopp j - Cr es - Cab!ei 
w/lwc 48TPI SS/[11) tnau~ all cables Assem - T~le/l 495.00 HAST MINUTE SPECIAL'" Buy illy Wl~BI hatd il!Sk n111~ l!IM ino ~el a 

\\'Eilv~ ~lt1l llil1d l!;Sk lnlell!il boor~ Ai CilS ' /JN[V 2'.15,llOI • l.llke hmgs e !or l'l"l~rlt r.et 1he H.l)es Smar111'1ttlern 1200 1\'lh CRGSSrAl "' W/l'f«J 48f Pl OS/00 ia~11de.s all cab1es li5.;ern + lesreo m .oo 
"T !I siorage spm 11111 ·111 ll•g. sc!!Wlll S695.00 WllWO 9ti Pl DS/00 •RC!Ude> all caol~ Assem 4 T!iled ~S. 00 

CUSTOMER .SERVICE HOTLINE 1 • (714) 898·552! 
DRIVE CABINET DEALS PERIPHERAL SPECIALS 

STILL 0 'N SALE! 
On <issembled and tested cablnels. 

One ~ear pans and laDor on these dlJal dlive catllne1s. complete Wl\n j)O'Mlf S1JpplJll$. A C and 
D.C cables. 50 pin oola cables tval11cal onlvl an~ cmipte e rnou11Un1.J lli!rdwara 
8" tiortzD11lal cabinet assembled and lesled NS-1000·05 SALE S199 .00 
50 pin dala callle lor holi?llnlal cablnel ;'C·oClOO·Ol S 25 .00 
B" vertical cablnel complete w/ 50 pln data cable #5· 1000· 13 SALE $199.00 
S'A • Vllrtical cabln!il campre1e with 34 pin llata Cilble ,i'S-1000-20 SALf SH9 .DO 

BARE CABINETS! *The tttty- rive dollar* 
8" Power S upply Is Back! Horizon1al or vert ical types , we'll 

even supply mounting hardware. 
Cabinets are enamel painted a beau­
tffu f Ian texture and have rnounling 
holes available for fa n, drives , A.C. 
cable. power supply, etc. 
Horri:onlal El" Empty w/ Haraware _ S59.95 
Verlica I s • Em p IV I/I /Hardware SS 5. 00 

l~tclt!Utio<!S'. 
""'l»"fl'li!>I• 
+~voe ~Meil 
+M!IOt 4 3.Am:r:i 

; QC "' • Am~ 

Pa1tect r~ !IO It you1sell ~ppt~l !OOS W•ll iun ~I 
201'/SO Hz DI 230V/50 H.1 M f)tl'tltl< illPPllD5 lnt.IU!ltl 

, O.C cable' and "t~emat lo 
a• Pill'~! Supptv I U· 1001Hl2 
SS/00 A,C flB1111!Ss IC·6000•37 
OS/00 A C flam~$• ~ ·600CI· JB 

$55,00 
s 7.60 
s 7 ,50 

X.OR 500 
TERMINAL 

S.ALE! 
5 49522 

XO~ SOD· A ne.w video cllsplay lermlnal lealvr­
l"g • Sc1e!l!1 lilt * Detached keyboard * 9 
cur5or control ~eys * 5 IUfiCllon keys * 7 
screen attributes * 25th s t~us lloe • 
50· 19.2K baud * Column+ flied tab * ancl 
more * Ali lhese reatu111s w~h a 1u11 6 month 
warran1y make this lermln~I !he be>I buy on 
1tie market RS-232 c-able not Included, 
XOR 500 IT-1000·15 $495 .00 

5 1/4 .. MITSUBISHI 
5V• " jj;llf llL~gM 

FloDnts 48 11• 96 
r Pl Thn<e ~oo · 
~le s~lld doub~ 

ens11v ~rim will 
l•Dlcl S anu 1 

lat I 

mev1b)1•• unli1rmalled - tul• cna Y""' r,•~1 aml l•bor 
l'r.iirranty llM! 48 IP I OrfVM ar~ per ool l11t I BM 
Pc add~s' 
~D- Hl00-34 DSt lla 48 T p I Tl nllnt $295.HO 
HD-1000-32 OS/llO 96 J Pl fhlnllno S315.DO 

Circle 488 on Inquiry card. 

-
-

OKIDATA ML92 
~~~f l ~~ ~:~~d :.:-:'i~~"'i.1~::·:~rrm1':"~·~~1 
pnn:e1\'ifll1!5""1helr cnt~rk!5 . Bo1n prln~ers cmM~ mwei• 
5:ieed 01o111 ~. 111-01~bn;i1n10• ueitrnodil wlll! shett 

~:;_:~o ~~·~1'1~=.:.:,:' ~~';%-= 
~~11e:1!~.::ra1~';~g~'"!~'Ti.":.~ :~n; 
prlctt l11ciu-tt t IUiill 1ri1'-IO' i1HIMI l>tf ;i, ~ exu,.1 ctt!UG' 
,i'M·2000· 10 parallel w/tractor S599 .00 
#M-2000-83 senal wllr~clor $699.DO 

PMMI S·100 MODE.MS 
2 rnodefs ~re now available. Jhe hlg~ly poptJlar 
MM103 Whlth Is Bell I03A@ 300 baud. alsD 
runs al 600 baud. and 1he new mo~em tr om 
PMMI which Is Be ll 1034 and 212 COtllllillble 
al 300 and 1200 baud. auto •nswe1 auto dial 
IEEE &95 standara, JI soltware ls a prolllem. 
we've 9011t1 Deosigned speeillcally lorthe P lMI 
! M·2000·45 300-500 baud S349.DQ 
,;'M~2000·44 300·1200 baud S595 .0D 

B-1001-16 Ciosslal~ Sottwarn S"15o .on 



lJW;fJ@ !1@i@ffi~O®Uil@ iliID ®®u ® W®oo 
ORDER TOLL FREE 'II JI ft MICRO * EAST -k --k WEST * SALES 1 (800) 435..g357 1 (800) 854-817 4 • • 

In UL (815) 485-4002 jn Calif. 1 (714) 898-1492 * MADE IN USA * BUY FACTORY DIRECT * 
* EAST * 11 Edison Drive, New Lenox, 11/lnofs 60451 
* WEST * 15392 Assembly Lane, Huntington Beach, CA 92649 

CUSTOM COMPUTER SYSTEMS by XOR 
\'~hy do companies li e l.B.M. Corp Atari Corp., Manet Elec .• Kenneoy Space Center. Ed1varcls A F 8., Motoro la CO{p • Raytheon. and Paclllc Tecnno1ogy ouy prCK1uc1 fly man lrom us? Mi:ytle 
II • our Ml 1 year pans nd labor warranty co all XOR O.E.M ll!'Oducls. It could be our stale of the ar1 lechnology or even lha laatory direct sales and service We ollnk Ws ou1 custom 
computer systems With over 1000 possible conhguratfons. II you aon'I see It ~dverlls~d . call IJs !Delay chances are we CAN custom tluilCI tM sys1em VOU need . 

* MICRO MANAGERS: POWERFUL, PORTABLE, AND AFFORDABLE * 
- -- Oon'I Ile lll<lled by lhe sy51llm 's lne•pen5ive Dul powerlul. ~ma.JI Our most popul"' cornp~l!r === - -small porl~b 'esuo AtuH&IKoi __ _ -- ~11Gughlorpor1abr11 1y lhl!Sem1nl tearureH451GlS-IDOlllrundB" = = = memory wi1h i!n ilduil!}' ~tanoarn = =' ; hard <115 syst...,• ha•e •special lnclUS11)' !1~nCl.!rO 101111.11. !~ds 

S· 00 OU! lntllJ~e$ C'P/M 2.2 XOR IO l~ace 10 l~e S·lOO ous ~nd wmes l~e IBM 3740 lorJNI 
ind 11Uny u h1ia on two ll••l<s lhiil !eavu an S- 00 slot open for ".,, "•ny by\• site $1!CIOr E>· 
Aod on~ na•d di$1.: w11en )'Ol:I need c~p~fldi!~IMY Choose lfClll 5, IO -,;inoatlle' Vcs "1ll4I ii hard Ol~k °' 

a 
mo1e storage. " The sol\war• aild ~nd 16 mogabyt• •ll•• (6.5. 12, i:arlrldge subSys1cm wMn 'fOU! 
hardwaie Iha! comes wi1n ea~h +- 20 megaoyre uolormo ell. lln- Cl.!tn ~ gtows YOll\~ prot:.ill4V 
5y.•sys1om, l<ll!»/10tlln~pir eludes CP/111 o;iemllno sy~11m1 . seen sollMl .. 100 -a·li~e s-100 
.ii e• single or double sided llop- On~ ~r !l1nund lilllOr wartaJllY 4•sliJI sysiems li!tery, out lh•~Ju>t 
Qli!.! . Nst plt!J,l In •he )0 Pin Oilla l111:tu~s sollware ano c:onlroU!t do<J"I ll!l'A3U•e up 1he XOR B" 
cabl.e to lht sysiem - many ol er !or s- llaopys M i~o Milllag11 
t"U11rgur•llo11> are •valla111e 

5 114 " Hard Disk with 1h Height Floppys 
• 5 l!!l ifird ors w/375 Floppy ~S·IOOl).a1 $?195.00 
* 5 Ml!!! tl~ro ~ w/7:.0M FIOPP'I ,S-1000·90 $2345 .00 
.. 10 Me~ Hi<O D1slr w/2 1 5M flDDPV IS -1000·92 S't79S.00 * 16 Meg lhra Olsk W/2 , ~, FN>PPV •S·\000-93 $?895.00 

51/4" Z·80A 64K CP/M System 
• DIJ41flopµt175K SS/Oil 40 Tr.it' tS· OOO·Bo $14~5 . DO 
• Dul Floppy 150K DS/Dll 40 ffi!Ck IS·1000·S7 _ SIMS .OD 
• Dir.II rloppy I ) Meg OS/0111IO Trotk 'S·IOO'HB SJG45.00 * Sy5l1!111 CM.ms IND Dllaf05 dllllilS CPI I IS· 100(Hl4 s- 425 . OD 

2.4 Meg_ OS/DD 8 " CP/M System 
.. Sy~~em W/Dual ~S/00 I 2 Meg '5·1000·~0 51795 00 
• Sy!lem w/Dual DS/00 2 4 Meg iS·IOOtl-19 srng5 00 
* sysl!m w/NO D'ivl!3 llf!CJuo~ C:P/t.11 '5·1000·71 s11 gs ,oa 
• SJ~•e111C~aHl>1~0 bnaros an~es . CP/MI •S-1000·70 5 3gs.oa 

*THE BASIC PROFESSIONAL FLOPPY, HARD DISK AND TAPE BACKUP* 

~ 2.4 Me DSIDD 64K Z·BOA CP/M System ' °".....,,.,. 2'-•12 ... ...,,..,....:in...,,.,...qllliy 
!,...1'5Llll!l'11 µd'll"'1RGl'IM!ldl""" !1otict11 .... _ 
<c. • • "'ll• " •! IA ll.:i:tn"i"tP/P ~~I• .. '1~ t 

c Ol'I ~ "*3. t 0t OOtJOe Dl!l5. 'i lf'ID ri, bf.el.!ill! !IKD' h mm 
..., Im.. - "'- ~llllXl-ll $2 45 .00 

20 Meg Winchester w/2.4 Meg Floppys 20M H.D. with 17M Tape and 1.2M Floppy 
~w·i- •IJl• ~::--.,::,~"'~.,~~''t'M~,,:O,:.-:~~"'~= 

Ill'"' 'Gr·~ lllri!I< - ...., "'*',.,., ll•~ rD!!l!JI "' [»:.! >anwroJ 
IS·lllW'9'J 56390.00 • 

$5275.00 !ll)o< 'l"!m '11._ r..m ~ .&·UJO.;o m~O,flll 

CP/M 3.0 U.S. MICRO SALES SOFTWARE GIVEAWAY! CP/M 3.0 

FREE 
Order any system below and get all cl the following soft ware and manuals absolutely FREE! CP/M Operating System , FREE 
Perfect Writer, Parlee! Speller , Perfect Maller , Perlect Cale , AND an eight module business accounting package by 
BUSJNESSMASTER INCLUDING: A/R order entry, A/P purchase orders, G/ l , Payroll, Mail ing List, Fixed Asset Ac-

. counting , Inventory (RAW). and invenlof"\' regular goods. AND multi-user systems also include Digital Research's MP/M 
and Link-BO soflware. • . . . , _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . ..•.. Sl685.DO va lue. 

* THE OFFICE MASTERS! REMOVABLE CARTRIDGE DISK SYSTEMS * 

Multi-User Cartridge Disk System 
h.1~ ™' 1l~1i!:ntr.GOlf~lb-O· m.qi!li~tll'.twf);t.1 11 
~ IU!IJl'JllWCldiflrel.5_~Villlll!1!wb~~p.1· r.111'~ .. 

l'l'tAtUW~tl'l'W~iill''lll\Ct-tUfril:JIQirlDl!IUO~l\).J~._.1t°"t1fto-;!I 
...,.. , ·"'I' """""ll.., .,., ...,, ""' "'°"'" OS.'1'ffiHl \Si~.oo 

*THE BUSINESS PROFESSIONALS: HARD DISK MULTl·USER SYSTEMS *" 

• 
•• 

2 User Hard Disk Svstem 
A 1wtn1y !<l!.'Q rwa (I!; 12 ~ ti W1~ ~ OISIOO 11! Aeg lloppy Ohil. ma~es 
!his i pe.jecl system !or ~~II DwrleS$ Two llSl!t !tilY/s d!1al ~ 10 
tr.i system n 111 h oac11 m11on uo to 100 led -1' lrQOOes aoove ~­
WM• Fu!f ~I"" p.11\s na l.!llc1 ,.S..100tHi1 SS4'l5,00 

40 Meg Hard Disk 4 User System 
A ""'11 rtr a ;r~ "O Dui""5S' ;1;a 05/llO ~~ !1 • \leg~ IOI <1;1ra llo!CI u 
illlG OllJY"'"ll~~ < pl.\1t!l 40 !t\gMlltM~ bit_ <!Ir- i1y I• ;111~ltli' 
~ioe lmrt trtfi;n. You can ,..., cl!5ignal• " o MoO Plll!ll ro 11¥11 ""-~' SIWne 
"81"'1 <alhlfp<OOtx:ll-1 'iQ11''11lltf1°'"21of1;,'ef'llS-IO!J0.60 $7~ 

C!rcle 488 on inquiry card . 

7 User 85 Meg wl17 Meg Backu 
rl"" rt's ...ilaoli! I"°...._"-""' S)'\111'1 IO •uo _, lh050 pe '1111> 
~· 1 51!Pifill~ ,,,....., U!l;I 1110 n JIWJ~ llml ~ II U~ /hg li.o'I 
Mnugn ~cal' nut ll:IQClr¥'1 u nun ai L'VOI nl!fli)'tl\! Jro 1Gl1I' ~1 M 
11 "'8J ""8 ta:!llp - atNYil "lt:tq 01 ,_ <lll>IS-1000-!18 S9!i!l5 Oil 



1·800-545-2633 ·Continental U.S. 
DISK DRIVES DISK DRIVE CABINETS DISK SUB ASSEMBLY 

SHUGART 
5v. ' SA400(35-TR) 160K. _ 
5''" ' SA400ll40 TR) 190 K .. _ .. 
5 1•' " 6A455l (40 TAJ 32D K '4 HGT 
8"' SA801R(SSIDDl 1.2 MG 
B" SAB51AADS/DO) 2.4 MG 

QUME 
b 1•< 14H«lTRl 320 K ·~ HG1 
e·· ora (842) 

MITSUBISHI 

' ' 1511.00 
' 175.-00 

235.00 
359.00 
479.00 

2.40.00 
. - - "90.00 

5<. , " M ·~ •I, sile . . 410.00 
00 /Pl ~01110 /J.S TM 1()()4 
~. " M•4ti54 11, ~a!! . 439Jlll 

J.6 MG w/IJ " e/e<:lt1>nles /01mats 
same ai; IBM r "20 a·· sld 

8'' M-2894-63 (110V) , , ..• 399.00 
STD B" DSIDD 1.2 MG 

ADVAN CE ACCESS 
AA·5 • (Holds 82 Olsksl , . 
AA·8 1Holds 82 Ol•h) , 
Smo ~d PIQdgla.ss Di.!Ok Tubs 

LIBRARY CASES 
CAS.!)V, " , . 
CAS.B" , 
co101 Buist (Pack qi 5) , 

17,00 
26.00 

2.50 
.. 3.00 

12.00 
Co/01s Ava llabl~; color burst asst., 
Dolgll, Dl~cH, blue, rod, g1ay 

8''0SO Bll-2SKHor 2·B" drYs 
Wisk I, conn, 

5 l/• " OSC55·2S~T · Jor I ·5 \I," 
dv" W/skt. oonn. _ . _ _ . _ 

RS2.:l2MM-5' 1m .. 1t to m11te1 
tBM IOl"AF[ 
O~borne lo PAA 
Kaypro to PAR • 
Ol<l·0111a Serial 

CUV·l81f (!lobby) . __ ...•.. 49.95 
OU\r·T8i2 llnous1na1 ve1s1on1 • .. • . • 68,96 
OUV-1812 1 llimer A sal!!l'f SlllH~fl) 97,5'0 

REMEX 
5'1•" RFD 411Q.OS/OO(f Or IBM·PC) . . 235.00 

TA.NOON 
S11<" TMI00-1 S$i00160K . . . . . .. 150.00 
5 ' '•" TM 100.2A FOR IBM·PC 239.00 

DSIOD (m Ki 
8" TMB48-2 (OS/DO) 1.2 MG , , 450.00 

PERTEC 
5 'I•" f0200 5 160 I<, - 139.00 

SSIDD 40TFI 
5 I/, " F0250 5 3'20 K 195.00 

DSJDD 40TFI 
SIEMAN1S 

8" FOIOO-S(SS/00111011 801 R 179.00 
8" FD100.S (SSIDO) 22011 Comna llble I 99.00 

MPI 

2.50 
3.00 
1,00 

10 lor 25,00 
2.0(I 

FLAT RIBBON TYPE 
IDC'.l5P 6.25 
IOC25S 6,60 
•OCZb Hood 1.60 

SOCKE'i 
O!y. 100 

IOC..10$1<11.!10 1.00 IOC26SKT3.50 i.60 
IOC16SKT2.50 1.20 IDC34SKT4.SO 2.20 
IOC20Sl<i2.75 1.30 IDC50SKT6,50 3,.20 

Anchor 

CARO EDGE 
Qty 100 

S.00 2.70 CECSO 
B.00 3.SD 

H n ye~ Sm ~r1 300 
l1 yes Smarl 1200 
Mulll·Tocll MT212 AO !l200/3001 
Nova lion J-Cal 300 
NO•~llOrl Apple c~• 
SSM AMC ·JOO (Fel' Apple! 
Awo Dial 259,00 

U.S. Robollo11212A Aulo Dl ol . •llB.llO 

OUR BEST BUY'S 8" CABIN ETS 
8" 00t:a8V28 w/PS verHcal 

rnr 2·B" drives JOO.DD 

8" SUB ASSEMBLY 

00$ + 0 2EA SS/DD Slemen5 FDlOO·B 
01lves wlCablne \ 595.DO 

ODS • 2 2EA OSIOD Mlls~bl,,,t> I 
811 D0088T 1 wlPS YeillCal·IOr 2 
or 4·8" lhinliru! drilles .•.... 300.0D 

M2894-63 wle<1blnel 1,075.00 
ODS + ~ 2EA DSIDD 6" Thinllne e" DOcallT-2 WIPS YWllCJ!I ro1 2 

9" lhinl nltdrlve~ . . . . . '225.00 Orlve1;W/~Oifllll. ' 1,150,0D 
8" ODCBH wlPS hOrl~onlal jor Spe~!l~-Vml/cal or Homanla l Cabjner 

) ea. 8" dnve 24!1.00 5 • " SUB ASSEMBLY 
8" ODC8V w/PS ve1Hcal lo' I DDS • 5 'EA SS/OD Dlsi< Otive - - '200.00 

II" drhe 249,00 ODS • 6 2EA SSIOO Olsk Ori• 369.00 ' 
B" OOCBBH wlPS horllcolai 
lor 2-11" drive5 300.00 

- -

PARTS 

5 '/~" CABINETS 
5 1 ~ " ODC~H wlPS '1orlzon1ar-lor 

1·5''< .. drl•e 59.00 
511, •' DDC5V WIPS llc!llcal ·fOI 

TR1602B . 2.50 ea. 
2114 L2 . $1.50 ea. 
TMS2532 , SS.95 ea. 
2716 ~5Vl . S3.95 ea . 

TMS271$ (5+ 
12V) $3.95 ea. 

TMS2732 $4.95 ea. 
TMS4 164 

(200NS) $5.95 ea. 
, e a , 5 11. ' drl• es.oo TMS116·4 

(200NS) . $4.75 ea. 
MANY OTHERS IN STOCK 

5•1, " DDC55V wlPS •01 1lca l·lor 
2·5'{• 1101185 89.00 

VIDEO DISPLAY MONITORS 
GREEN 

BMC 12AU115 MHZ)80Coil12'" . B0.00 
Oyna GM 120120 Mti2) Hl-Resleo 
Colll2 " , I 29 .00 

Sanyo OM 211~ (Iii MHZI 6A 
Co111:r ' BO.DO 

Saltala SC· 1000 118 MHZ) ao 
Coi/12" . 

lJSI Pl · 1 (20 MHZ} Hl· ResJ9" 
USI Pl ·2 (20 MHZ! Hl ·Resl12" 

COLOR CODE YOUR FILES 
DlskeUe • by :JM wllh Hretima w•rronl y, 
S colors. PrlcH aro lor p•ck•cll• ol 10. 
5•1, " SQI su:letdbl d<111 2i ,OOllO 
5•1•· Obi 51deldbl den . 211.00110 
5 •., • 10 seclor 22.00110 
5 v, " 1!1 •~01111 . _ _ 22..00l 10 
B" Sgl slde/db1 dllfl 29.00110 
a·· Dbl sl!feld bl den 39.00flO 

Ze~llh ZM121 '18 MHZ) Hi·A ,1so 
Col/12" 94.0Q 

AMBER 
ovn11~ AM121 120 M ZJ Hl ·Al!!\180 

Co11 12" 139.00 
LISI Pl·4 (20 MHZ) Hl·Re~J80 

col/9" 13 .oo 
USJ Pl-3 12'0 MHZl HhRe!l/80 

Ccl/12" 149.0D 

COLOR 
Amdeh I· 12" Comoo511e !For 

Apple) . . 260,00 
Amd~ U 12" f!G8 (For IBM·PCI 

wla u lo ~69 .O\l 
Amclnk I • Oompos1!1> w1au1110 289.DO 
BMC 919 1-12' CompoSIJ!! jl'lll 

ADP le) 255.DD 
i><iroelon HX· 12·1'1GB JFo• 
lBM·PCl C89.0D 

Sakata SC· 1()0.13· (.Jornpo~lle 
(Fur All1 260.00 

Sakalo SC·200·RGB 1Fo1 All ) 489.00 

5·100 PRODUCTS 
CARD CAGES/MOTHER BOARDS MAINFRAMES CPU/MEM/1/0 COMPUPRO 

' IEEE:.ti96·No 1erm/nal/on 1eqr;lred 
wlca rd bare c:erd 

Slol3 Bue Bd A • ,.. CIQI cage 
4 15.0D 40.DO !10,00 20.CO 
6 l!D.00 48.DO 70.00 22.00 
B 25.00 89.00 100,00 31.00 

12 \\0.00 99,DO 14D.OO 41,00 
1B 45.00 150.00 200.00 50.00 
22 60.00 ; ai; .oo 1s.oo 

AJI card cagos WIU aceomm0da l11 a ~ " fan 
Md S20 00 for 1 fan·Add iJ0.00 for 2 la"~ ' 

CLOCK/CALENDAR 
S· 00 Clocl\ICalendaf by OTI 

CompuHme CCS·BB Bare Bil, ~s.oo 

OCS·A Assembled and 
Te111ed $95.00 

FOf 2 St• r.d•rd &" Dr!Yes 
MF + 000 (6 5lol MIBi 
MF+ DOS (8 slot MIB) ..• 
MF+ DD12P2 olot MIBI _ . ... . 

F0< .2 TI'ltnlfne 8" 0'1• ~ 
IMF+ 0060(C dlUac ~ersl0<1) . 
IMF 006F (Ford Vl!rslon) ...... _ 

For 2·5 ., ... Di•k OtlvH 
MF• M0 12(12slot MIB/ 

S111ld1re Pl1ln Front 
MF 121i 2 slol M/B) . 
MF' 22 (2'2 slOr MIB; 

S30.00 
S9S.OO 
6115.00 

500.DO 
350.00 

560,00 

409.00 
530,.00 

All m l•Hrlln1e5 el(cepl IMF+ ODSF ha11e EMt fil l.er, 2 AC ou llets. 
15 ea. 0625, 2 ea 50 pin, 2 aa. 34 pin, l ea. Ceol•01'1lc W IDUls, 
power QOpply tor 8" MF 
! - 51/ lAI• 5V6AJ •8V11W~l6VJA/.I 24V6AI 

OTC·SBC 214BB 1 sor 1 par 
CPU - • . . • • . • UD.00 

OTC·Sl!C 2/4 A A -t T .. , $:265.00 
OTC-l + eo ea 1 se,iel U0.00 
OTC-EXP + Ill Bare B<l . 
(dynam GI . _ _ _ _ _ _ _ _ ses,oo 

OTC· EXP 1 Ill 641\ A ~ T 
(64 200 or 1 M EGJ S-450.00 

110 Tee J/O + 2 Se 3 Par Bate 
Bd. , . . • , 75.00 

110 Tee~ lrO + 2. Ser 3 Par 
A&T . , 300.00 

110 Tecil ADA Convct lOI 
Bd • . . . • . • • • . . 400.00 

110 Tecl'I OuuJ GP B tn to1fac:c 
Bd . _ _ . __ , _ 57 S,DD 

UO Tecto S·Ram 128 S tallc 
16blL ____ . . , . 195,00 

~MOO·all °"Mmbll!d and lt15111d 

Syslem Bl6A 4.000.00 
20 Sic! MB 210.CO 
CPU 8085188 389.00 
Dis J wlC PM 399.00 
015 II 610.00 
Ram 17·1i4K 41 0,00 
Ram 21 ·128K 900.00 
Rarn 11; 400.00 
Syslern Support I 3!;0.00 
lri•erlace.r4R MSP 'JS0.00 
CPU BOll61B087 599.00 
Act Ne formlnalor 50.00 
Enclo•~ rn 2 (dnllk) 675.00 

CA LL FOR OTHERS 
SEE AD IN BYTE 

~!l'!t"!·~""""' 



I YEARS(1976)EXPERIENCE IN COMPUTER MAIL ORDER BUSINESS 
PRINTERS IBM ACCESSORIES APPLE/FRANKLIN ACCESSORIES 

BROTHER 
HA· IA Pat• 17CPS Oalsy Wnee! 
HA·1A Serlal·17CPS Daisy wneel 

OAISYWRITER 
O;i1syw11let 200(H6K Butlerl40CPS LTP,/Pat 
Oalsywrl l t 2QOl}.!8K Bullerl/4()CPS LTFVPai 
[)alsywnler Cable 

&20 (25C PSISerm!J 
630 (40CPSI ~111 IHF) 

DIAB LO 

DYNAX 
Oynax·15 PaHJCPS D~1sy Wheel 

.. coror PT~~ bull 
Dyan• 1 S Serlil~ \lCPS 0;11.sy Whoo I 

C, ITOH 
GQrlll~ !P IM PSI , , 
P•owrll"' I (851011\ Par IZOCF'S _ 
Prowrllor I (8510Al Se1111I 120 CPS 
Pro-w<llet II Parallol· 16" 
8600 t 1 BOC PSI Pat ot Ser.al I 8 Pl N CPS LT A 
F-10 40CPSIOrablolPar or Seflal 
F-10 55CPS/lllablOIPar or Sellal 

EPSON - CALL 
JUKI 

MANNESMAN·TALL Y 
t60Lp00CPC<l(JCPS L 1 Ft 10' , 
IOOl p00Cf'S"'10CPS LTR 15"1 

MPI 
M Pl 99G 19"J P'lr 
MPI l!iO Bl 115'1 Par 2'11. Bull 

w1Graph1cs 
MPI 150 Al OS"l P<ir 4K Bull 

wlG•iifltllr.s , 
MP! 150 Al )15"1 Par 16K a~ll 

w1Gr ol•IC$ 

NEC 
£l.7715CWtDlablo Emuta\loo) 

NECl!OZIA I IOOCPS-Par.G t aphlcs) 
Ser1n1Cd,d 

OKI· OAT A 
M~rol1ne 112A !SER & PAA· 120CPS 10' ·1 
MlcrolllMl 83A IS~A & PAfl.12CCPS l~i'"I 
Mloro11ru192jPllR·160CPs.L Tfl- IO'j 
,_,,lcror1ne 9'.J !PAR· IOOCPS-LTR· 15'; 
ldjcrotJne 8rtP(PAA·200Cf>S.LTA· 15'') 
M 1~,-ohne 54S(SE~·200CPSLT~151 

STAR MICRONICS 
G m1n1 10 NEW VERS!O 

rPA.A-120CF'S- ro l 
Gcmonl 15 jPAR· l20CPS-15"1 
Gemm1l~PAA100Cl'S· l5"') 

SILVER REED 
e: p !6QP-17CPS 0 /syWheel- PAA 
E P550S 17CPSDargyWneeJ-5erl~I 

TOSHIBA 
P 135C ll 92CPs.120CPSL TR 

PAR or SCtlaQ 

COMPLEiE LINE Of PRINTERS. 

Grizzly 120ow1 un 1 n! ~tr up 11 ble 
pow@• r.y•lem t fiUfQI! proleGt1on 

Grizzly (~I urllnterwptlbl!! 
power sy1'1em ' su•gn prole<:llon 
Haw~ AC power mon11or Wlsurgu protection 
Lemon (6AC oulle l$-3 prong) 
Lime r5· :l prr;in9 ~wr cord wlon-oll ~wllch 
Orangc·AC 5urQG + EMI Hiier (6 ou11ets) 
Pl"m , EMl·flf fill or 
Peae~ C3 oultntoJ 

VECTREX 

695.00 
7BS.OO 

995 .. 00 
1,oso.00 

''' 45,00 

, 9-40,DO 
' 1,899.00 

475.00 
525.00 

209.DO 
365.00 
529.00 
669.00 

1,099.00 
1,149.00 

' 1,• 25.00 

:;39 .00 

569.00 
785.00 

499.00 

671i.OO 

799.00 

89!1.00 

2,025.00 
39100 
139.00 

389.00 
629.00 

- 529.00 
899JXI 
969.00 

1.0:S9.00 

• 299.DD 
425.0D 

• 399.00 

- 670.00 
690.00 

1,475.00 

Complole wtB" monitor and 12BK M mory $109.00 

UOHTPEN AVAJLABLE O CTOBER - C,l\LL 

Combo PtustSPC 64Kl 
Moga PIUS (SC, 64K) 
110 Plu$ SerfallPar Por1 

AST 

D.C. HAYES 
SrnarlmO<lem !2008 .. 

MAYNARD 
floppy Con\IOI ter 
Floppy Coritroller (Setlal) 
Floppy Control ler (PAR) 

MOCULAR 
ADD·ONS FOR 

SANCSTAR 
MOC ·FCC 

Si>11ds~Qr MOO.FOG 
(Im 5•1. ' or 8" d11Yes) 

PararmlMO D 
Serial-MOD , 
Cleek Calendar MOD 
Garno Adap tor MOD 

Sandslar MolO·FuncOon BO IHOICU Up lo 
6 modular add·cns . 

QUAD RAM 

285.00 
305.00 
149,00 

~69.00 

160.00 
235.DO 
215.00 

200.00 
'' 60.00 

'' 79.00 
69.00 

' 49.00 

82.DO 

Ouadboard 641(/0'!'>f>K . _ _ 289.00/459,00 
Ouadbo:ird II 64Kl256K 2'89.00/459.00 
Ouad link /Allows IBM PC lo use Aocte It 

Solrwarel , 58.9.00 
Mlcrolaze r(BK) 119.0D 

KEYTRONICS 
Enl'I""® vour PC-with a sup<:irtor eyboard . 

64K UPGRADE KIT - SS0.00 
Includes 9 ea. 41 64 (200NS) 

RANA 

1es.oo 

Add·on 320K Drive .. . _ _ . _ .... .. 269.00 
IBM Add-On Drive 

• Direct Drive • • 320 K/48 TPI 
• 5ms Track to Track • 

REMEX RFD 480 . . . . . . . __ . . . ... 225.00 

Apple II E Slarl r -
Columbla PC 
COl'l'IPl.IP<D Syscom8•6A ts·100l 
Eagre PC-211sarn 2 e 320 

FOJ641(. RAM 
Eagle1620 
EaglePC L 
F• n~ lln 1000 
FmnkUn 1200 Sla•ler 
t<,aypto II (WIS2400 sol! war el 
PC-8BIJIA Wl&OhWar 
NEC pC-118:llA (5'~ 'I drives 
r-J EC PC-11881 A (!l''J dri ves 
Pied f'1J1C< - 1 <>. 266 KF0'64K 
$aily0 M EiC 1000 p e.a. 72'1JK FDl64 ~) 12" Moo 

WIS2000 !IQl1wmn , 
Si>QYO MBC 10()0A 12 ca. 320K · ~ H~f F'0164K\ 

12 •Mon wJS2000 sollwaru 
Telcvldeo TS.OOJ. . 
Tate•Kl~O TS. 1003 
TetetOle I (n WIWl~ohwarc 

TRV US FOR OTHERS 

2,650.00 
3,400.00 
3.500-00 

895.00 
1,62&.00 
1,495.00 
. 949.00 

1199,00 
l,!i2li.OO 
1, 1139.00 

1.4!!~.oo 

1,750.00 
1,900.00 
2,475.00 
1,&95.00 

OUR SALTIEST DEALS 

ALS 
CPM3-0Card 

AF Modulolo1 
AST AR 

GENERIC 
Dlsl<ControtlerlorllE . ______ _ 
80 Colr,1mn Vlaeo (Vldex Compaili>lel 

KENSINGTON 
Sysiem Sa~er/Fan & Serge Pro . 

KRAFT 
Joysctc for II E 

MICRO-MAX 
View Ma~ 80 (80 Col l0t II • ) 
View Ma SOE 180 Col w~ K 
M~moiy e~p 10 n&KJ 

MICROTEK 
Dumpling 64Kllnlertocu aNj Graphics 

6<1K Bulter , 
Dumpling Gll·PIPa1 lnter1see CiJrd 

a'1(1(Jable . 
ParaUel ln1ertace Board {RV61 1C) , , 
Mom0~128K , 
EV 16 ( t 6K Add-on Memory I 

ORANGE MICRO 
Grn1l()te1 & GtaphJes In Unlace 
Buller Bd w/16K Buller Ellp 
Grappler + H>K Buller Exp. 

TG PRODUCTS 
Joy Slkk-For Apple II _. 
Paddles 
Sel&cra Potl 

VISTA 

ALL DRIVES 1 YR. WARRANTY 

lo lerfaca Corp_ (AOTR) .• 
Micro-Sci A ·2(3!>TAJ . 
Mic ro-Sci A·40 (40TA\ . --
Micro-Sci A·70(0uaa) , 
Micro-Sci Con toiler .. 
Aana Ell, e I . 
Rana Elllell , 
Anna Elite Ill 
Rana Controller 

"Tl-ll~IU N E" 1/r Sil!! 163K 4CffR , , 

CLONE II SYSTEM 

• Fully App le Compatible , , . . , . , . 

TERMINALS 

Vrewpolnl·A 1 (Whtie) 
Vfcwpolnl·A2 tGmen) 
Vlewpoln l ·JA tGreen1 

ADOS 

Vrewpoinl OO·Sarne u Tele•1deo 92fr 
Viewpoint 90·Same as Tete•ldeo 9!i0 
f 132Col) 

Vlcwpo1nC Color 

OUME 
OVf.102 BO Col. Green 
OVT-10280CoJ Ambe1 
OVT· IOJ .fl!l/132 Col. Green 

TV9 1D 
TV910 • 
rv925 
TV950 

TELEVIOEO 

fV970 - - . 
f\G1000fTV60 Grapnrcs Uograde tor 9251900 

WYSE 

3 19,00 

19.00 

ll0.00 
99.00 

69.00 

"2.00 

139,J)Q 

149.00 

23500 

9!1,00 
61,Dll 

299JIO 
45.00 

121, 00 
13!1,00 
179.00 

- 41.00 
2!LOO 
39.00 

209,QO 
2.25.00 
269.00 
3 29.0D 

70.0D 

2•9.0D 
3119.DO 
SOS.OD 
85..0D 

2CHl.OO 

5575.00 

509.00 
539,00 
S09.00 
n s.ao 

925.00 
995.00 

550.00 
580.0D 
765.00 

529.00 
54:iS.OO 
71 5.00 
92!..00 

1,095.0D 
1,100.00 



64K Static Ram 8-Jnch Sub-system Siemens 8-Jnch 

, Ulu 

A & T with 
2 Siemens drives 

.s~!?~ PRICE 
ConlP"" 

L-~:~;.---:8-~i:nc:h~, :Disk Drives 

8-inch Slimline 
Sub-systems 
Dual Slimllne Sub-sys1ems - JADE 
Handsome verl 1cs l cam net with $t!ri=i ll; .h re5tS1an~ b ali;ed 
oM mol li nosh , propo, 11on lly l>a lJtnCj!a a l• flow syslom, 
qu1e1 coolin g Ian, l'lJ gged dual drlvo power sup~ly, power 
c11bios_ power swllch . l ln cc1d _ fuse holder_ cooling Ian 
all necessafy hardware lo mou nl lwo a Inch sl1mt1no 
di5 dr,.es Does nol mclude signal Cil~e 

Dual 8 Inch Sllmllne Coblnel 

END-CID0820 Bare "obmel ----- - -- S59.95 
END -000822 A & T WIO Oll•OS S164.95 

Ou•l 8 /nch Sllmllno Sub-sys lam~ 

END -000843 IC ll w 12 SS DD rJ1ivas S~9.00 
EN0 -000844 A & r W•Z SS DD drives --- $879.0D 
EN0-000845 K11 w12 OS DO dn~"5 Slll60.00 
Ef\10· 000846 A & I w '2 DS DD tlri\'IJS --- S1009.00 

Dual Disk Sub-systems 
Disk Sub-systems - JADE 
Han som1t metal oab11>el wuh o•cPOrl10<1ally b~ l a11c:ed air 
ll o\11 sys1cm , ru gged d ua l d r ive power cubte 
kll , po\\let 5Wllcl> li ne corr:I. iuse holde• , cooU"!J l~n . 
nevermar rubber loel all nacossary ha•dwa' !! lo rnoun1 
1wn Q Inch Olsk d<l\/65 POWOr SUpply, and ta~. d es ~01 
lnch•de ••9na l cabl 

Dual I!" Sub-Assembly Cabins/ 

END·00-0420 BBre Cflblriol -------- $49 .95 
EN0-000421 Can ino• 1111 S-199.95 
END-000431 A & T 5249.95 

Ir' Sub-Syslom1- S/ngle Sld1Jd, Doublo Dttn<lly 

EN0-000423 1<1r w.-2 Siemens FD 100·8Ds _ 557 9.00 
EN0-000423 A & rw.2 Siemens FD100-BDs _ S595.00 
END-000433 XU w/2 Sh11gRrl SA-801R• __ $939 .00 
END-000434 A & r W/2 Shugart SA-801 R.• - 5969-00 

8" Sub· Sy•lum•-Ooubla Sided, Double Den$11y 

END-000426 ~ti \II;/ Oumo OT·!ls -- - $1229.()0 
END·CI00427 A a. T IV 2 0llfll0 D-8.s: -- $1249.00 
EN D· ll0!1436" !(11 w '2 Sllug:J•I S A·85 1 lls -- S1199.00 
EN0-000434 A a r ,. 2 Sh11gort SA-851 ns S1219.00 

Disk Drive Power Supply 
SuU1menl crn tefll In pcwc.t up'" It) ce8-i•}Cl1 U•5 dOl(C'~ 

PART NO DESCRIPTION 1-9 10-24 24-99 

PS0 -206A R~ po• N supply 6~ .95 79.95 69.95 

Siemens FOO 100..S Smgln !i:td d doubt!! deHs~I)' 
MSF-201I2CI 5179.00 ea 2 la1 S175.00 Qa 

Sh119arl -SA 801FI S1n9lo s.dcd clo~t>lo do"'"V 
MSF· 1DMl 1A U!iS.00 va 2 lor SJ49.00 ea 

Shugarl SA·10 851 ~ Doubta so<Jocl doubl<• do11s1 y 
MSF- 10851R 5459 .00 n 2 lor S<ISS.00 "a 
Oume OT ...a DcublC" Sidt!d UDobl • d£?n5•Tv 
MS F-"150080 5479.00 l!a 2 ! Or S-<159,00 "a 
T andon TM B48· 1 S1ng10 .. 111>11 lluulJle • l~n ~l1y 1111,,.tule 
MSF-Slill481 5369 .00 M Z lo' S359,0D ea 

Tandon TM 848-2 Do11bl<e ,;1<1e<I <IOllbl !1er>511 ll11n-l1nc 
MSf'-SSIJJ182 5439,00 ea 2 lo• 5435.00 e 
NEC F01165 Doulile Slclt'<J clo11hl cl rtSO\l 111 111 llue 
MSF-851165 5450.0D " " 2 IDI $440,00 oa 
NEC F01164 Si11(1Pn ~·II II <IQlllllJ• <lrfl 11y Ul•" lw~ 
MSF-851164 S36ll.OO 2 l ni S~SO ea 

5%-inch Disk Drives 
Tanclon T M 100·1 S 111g10 ,1<100 oouD•~ ~ rµ;oy •8 TP1 
MSM·551001 _ _ S225 ,00 ea 2 lor $19'5.00 H 

Shugarl SA 400L Smg le s 1d d <lollhle <I n•nv 40 llllC~ 
MSM-104000 __ S209.00 oa 2. lo.- 5199.95 ~• 

T andon T M 100· 2 Double "dc<.l. double u n•Hy 4B 1PI 
MSM-551 [)02 $220,00 ea 2 IQI $425.00 ea 
MPI B52 Doublo !ldl!d rloubl~ 1lens1l y •18 TPI c o IJ<t 
f>ll llWIU lfrcl lor CDC 
MSM-155200 SUS.OD ea 2 101 $270.00 ~• 

MF'I 851 S1ng1 s1doo _ <Jcu 1Dlc do ••••IY 48 TPI 
MSM·15S100 5209.00 ea 2 lo• 5 199.00 ca 
MPI 091 Single> s1tleti 011orl ~cll1ill\' 96 lPI 
MSM -1 55300 -- S2P5.00 ea 2 f0< 5275.00 na 
MPI 692 Ooublu Sttllitf Ot1ad dc11suy 96 ff' I 
MSM -155400 .$400 ... 2 101 S590.0D ca 

51/4 Inch Cabinets with Power Supply 
END-0002 16 S•9n11I ab wl pOwor supp/1 --- $69.95 
SN0· 0002:26 01181 C-il t:I WIPO>Vel • upp/y --- 585.00 

Disk Tubs 
DISKETTE STORAGE BOXES 
Clvar Pl~x1gl ss slo •nQP IJ•»O> ru 1 up 10 i!> d1s!\-011es 

MMA ·505 Holtts- 75 5 1/,'' lllSl<CtllO& S19.95 
MMA -5011 Nolrl~ 50 6'' lfisi.ette~ ---- $2-9.95 

S-100 Memory Boards 
64 Static Ram - JADE 
Us(!S new 2K ~ B~laiJcRAMs , lu ll \' suppor15 IEEE69624 b11 
exlentled (lllt:lress1ng , ZOOns R.AM s. iowcr 321< or en11re 
board phimtomab le 27 15 EPROMS may D!I ~ub b<ld f0< 
RAM!ii any 2K segment a l u pe~ BK maiJ be d'~sab•ed . low 
power 1Yp1ca11y loss ll'l~ ll 500m3 

MEM ·99152B Bara ooatd S49.95 
- S1J9.95 MEM·9~152K IM loss RAM -----­

MEM -3 2152K 32K kit 
ME M·S6152K ~G~ ~II 
M E M-6~152K 64~ ~ti 
111'..,mbl d & Tesled 

-------- $169.00 
$:1.25.00 

------ - $265.0() 
------- ad<I SJ0.00 

EXPANDDRAM Ill 

---------- $398.SS 
---------- S464.95 
_________ $52~ .9!1 

w, 11lln l)' 

MEM-66256 E>pamtoRAM IV w1par11y ___ ~975.95 
MEM-67256 OpandonAM IV w lEDC ___ 51875.95 

Surge Protection 
ISOBAR 
1 h ISOBAR lea s like a S1ao tl:iro mu•'• .. Oultel powe• 
s1 11p t1u 1 oont~.ns~u• oc suppros-s1on c1rcu11ry nd bnllHn 
nn15e hltcrs 1>l lr!ii ,1 15 .imp ctrcutl bre:lker 

EPvlE-115105 ~ ftJOept~c•o ---- ---- 549.95 
EP,IE-1 151(10 IJ 1q'ifilJmclo 569.95 

We accept cash. cheoks, credit cards , or purchase orders from qualif.led firms and l nstl lUtions. 
Minimum prepaid order $15.00 California residents add 6Wt\l tax. Export customers outslde the US or Canada please 
add 10% lo all prices. Prices and availibility subject lo change without notice. Shipp ing and hand ling ch arges 
~ia UPS Grou nd 50¢/lb. UPS Alr $1 .00/lb. minimum charge $3.00 

Satisfying Your Personal And Professional Computer Needs Since 1975 
644 BYTE Otlober 1983 



The Big Z Versalloppy II 

The Bus Probe 

BREAKTHROUGH! 
S-100 1/0 Boards 
The Bus Probe 
ln<e penslYI' S-100 citagnoshc a!lalyze1 

TSX-2000 8;<re board S59.95 
TSX -20DK 1(11 $179.95 
TSX-20DA A '5 T ----------- Sl99.95 

1/0-4 - SSM MICROCOMPUTE.R 
Two~ •••I 110 porl plus two parallel 110 ports 

IOl-1010A A & T __________ $245.00 

t/ 0-5 - SSM MICROCOMPUTER 
Two ~enBI & lh1 e pnrnllcl 11ort5 I I0· 19 ?K ba"<I 

IOl-101 SA A & T S289.00 

Interfacer 4 - COMPUPRO 
rh1ee s rntl on p.-4al1el. one c: n~1n,,H!5 :rrnral leJ 

IOl -1840A A & T S389.95 

IOl-1830C CSC . . JI S<l9S.OO 

110-s - so systems t; \§\'I'_ 
full compr111ncc wtOt IEEE 696 'tan<imds Dl>Crn les at o 
Sus Slave Av••lable W•lh 6 A•ync p.111t1 01 4 /\•vnc ""d d 
A•V"" pon, up to 1 Megabtll• 111 •ynctlronou~ mode 
!1eill hme Gloe with balle1y bat ·up One year l~c101y 
wmranty 
101·151DA B Asy11c pom ___ _ ___ 5589.95 
IOM520A -1 Sync • Asym; 5669.95 

Eprom Erasers 
Ultra-vlolel Eprom Erasers 
l11e.icoens1vv ernser.t •or lrnJus lry or home 

XME· 31DO Sp.oc/rofllcc 1 o time• 509.50 
XME-3100 Spocuonics ""itn timer ---- S94.9S 
XME- 32.00 Logical Dewees S~9.95 

S-100 Eprom Boards 
PB-1 - SSM MICROCOMPUTER 
270! 2716 EPFIOM boa•O w1l'1 on-bo"'d p10gmnu11or 
MEM-99S10K /(r/ w1n1an11nl .515<1.95 
MEM·9951CA A & r W'mariual ----- 5219.DO 

Prom-100 - SD Sysl.ems 
UQfi 27 16 27:!2 EPROM •Og•omme• w1tti ohwmo 
MEM·99S24A A ~- T w11n ~ol1war 5219.95 

S-100 CPU Boards 
The BIG Z - Jade 

2 or MHt ~w1tacll~bl Z~ CPU bo~td wllll $Onal 110 
accomnl<>dM s 27011 2716 or ir32 EPROM l)Jlod r;1fe5 
1rom 75 H> 9600 

CP\.l-302D~B 13a<e llO'HC/ w 'lnfllli11 --­
CPU -l0201K l(u w m11r111a/ 
CiPU·302D1A /\ & 1 

SBC-200 - SD Syslems 

$JS,00 
5179.00 
S199"DO 

4 MHr Z-80A CPU Wllh Sl?llO I & paralle~ 110 , IK RAM. eK 
RO opacc mon1101 PROM lnaluded 

C!'C -l0200A ~ & T --- S2~B.9S 

CPU-Z - COMPUPRO 
2 or• MHt l.!IOA cpu 2•1 bil addrcosing 

CPU-30SOOA 2 4 MHt A T 
CPU-30500C 6 MHt CSC ------

S279,9S 
S314.95 

8085/8088 - COMPUPRO 
Bol 8 & 16 b•! CPU ~ !Mdard e b•I S-100 U$, VP to a 
MHl. ac;:cot.~e..& Hi M~gilByle.s 1J4 memory 

C f>U· 205 10A G Mliz A & T $389.95 
CPU-20510C G B MH• CSC $491 JlS 

l~\:\11111 SBC 300 - SO Syslems •u..ii.;;;_..,.,..,.. 
Sel!-c;on1a1n d .&·JOO zec rn1~1ocomputer. 416 MHt , 64K 
RAM wnr.pa111y 210 1tlKot PAOM.24 b11ador u1ng, tully 
complies w11ti IEEE 1!96 standardll 11 cen !unction so 
flDHnanon• Bu• Ma~ r e< or at Slave Two lutly 
f]rogrammabl se11~I channels w1lh handsM~lng; lu ll 
SASI p0<1 Ono ve r l~clorf wamrn ly 

CPC·J0304A SBC 300, 4 MHt, A T --- 5619.95 
CPC· J0306A SBC 300 G MHl, A & T --- $689.95 

S-100 Motherboards 
ISO Bus - JADE 
S11~111 su111 re nnll on s"le-a. bel11.>1 mo1~er boatc! 

5 Slol (5'/,'' • BW'i 
MEIS· D61B Bnrn IJoarrJ ___ ----- $"22.95 
MB S·D61K K•I -- 539.95 
MBS ·D61 A A t T 549.95 

12 Slol (9~;· ~ ~~-/ 
MBS-1210 Sd•~ tJ0.11d 

MBS·121K Iii/ --
MBS·121A /l iS T -

18 Slal (14V," • 8'>") 
MBS -1 81b BMe bO~rd 
MBS· 181K Iii/ -­
M9S-1B1 A A & T 

534.95 
569.95 
$89,95 

_ S54.95 
599.95 

$139.95 

Place Orders Toll Free! 
Continental U.S.A. Inside California 

(800) 421-5500 (800) 262-1710 
BYTE Ombor 19113 

S-100 Disk Controllers 
VERSAFLOPPY II - SD Systems 
Dcublu den~ly dosk cor>lro ller lor any co mb• ~•ttoo of 51 i' 
;t~~ 5"' "ngfc or daublll S•ded, ilnOIOQ phose-loo~ed loop 
da1a wp11r 101. v~c1or d tmerrup rs CP/ M 2 2 !. Oas•• 
compflllb ll! conl rOl•dlng'1oSlrc $01lwDr l? PROM .ncluaeo 

100-116DA 4 & iwllh Prom ~-:l'l~.95 
SFC -55009Cl47F CP M J 0 w1lh VF-II ---- SB0.00 

2422 Disk Controller - CCS 
S•t< or B" aoubl dcruilly d•s controrle< with 01>-boi11d 
~00 1 IOD<:I r f!OM. FREE! CP•M 2.2 a m1111uat ~el 

100-1JOOA A I!. T with CP 'M 2 2 $3311.00 

Double D ~ JADE 

Fully COm tMtlbl~ With IE EE 696~1 Bndard5. phase-tocked 
loop da ta st>paralOI , CRC error checking ReRdsl Wr11"5 
IBM J7~0 and sy!llcm 3•1 lorrn a15. r.oncurrent supporl ol 
any combinal!on ol 4 5 •;· or 8" drnms Single 
or double sided drove. supPorleiJ; smgle or<io11bte dens11y 
011 yenr r~c:l ory wnrranly 

100·1170A VorsalJoppy 111696 A & T ---5349.95 
SFC-5SDD9157F 8" bartkeii CP• J.o· -- "575.00 
SFC-55009157M .5 1/,'' bnrt~M CP M 3 o· _ "575.00 
SFC·SS009159f 8" 11111:Janotaa Cf' M 3.o · _ "'$75,00 
SFc-ssooo1s9M 5't."' unb 111<&a CPIM Jo· _ ··srs,oo 
• GanUgLlr~d far Venallrlppy II/fill& & SBC 300 
• "Pt'lau S75.00 ll ordered Wllh Veroefloppy H. 
pr ec II ord&red &eparnlctv fJ S19D.llli 

.~,f~il 
Versafloppy Ill - SD Systems• 
W1nches1or an rl rtoppy cont1olle• 1n a Sln91e oald' Full 
crmrplrance wl!h IEEE fi!lt.> •••ndv•i;l!i COnlro1$ uJ> la 1hr o 
llappv dnves and three S 1/1; '4 WmctiestEU ¢.o..,es Oa·p 
rn<l~ be t rM• l~red undur OMA orprogra mmed l/OcO'lhl1I 
O ne 'ti:!ar 13C1ory warran.1y 

tOD-11BOA v.,,..,,,opp~ lti A & T S1M.9S 
SFC.S$009251F 8" 0011•ad CP M 3 0" -- ""$129.00 
SFC.SS009257M 5'1, • bon,ud CPIM Jo· _.. • "$"129.00 
SFC-55009259F 8" vnoaokad CP !M 3,0 ' _ ·· s12.9.00 
SFC-55009259M 5 '.;" unbanl<ed CP M 3 o· _ .. $12.9.00 
•conligured for Versalloppy Ill & SBC JOO 
.. pdce 5129.00 If 01dered with Ve nu1 floppy ltt , 
prlco II ordered separa1 t 1y 5199.95 

Circle 241 on lnqutry card. 

Los Angeles Area 

(213) 973-7707 
645 



D.isk Drive For Apple Signalman Modem Lowest Prices on EPROMs & RAMs 

PRICE 
Apple II Accessories 

Disk Drive For Apple" ' 
TQI ily/\pplecom~11llble 143 , 360byl1'5Pnfdll•U O~ DOS 
3 3 hill orw vc~r lac•ory warraruy ha.H- 1.-.1clil c-ap11t,..i11 
rend!! DH Apple sollwmu. p lug• 11gti1 m 10 Appl coollo1IO• 
as icona dri•~. DOS 3 \! , 3:i1 Pascal. & CP1M 
compe hblll 

MSM-431010 _ Sl99.00 
MSM-431030 Con,,oller only $60.00 

Super Diskette SPECIAL! 
w~ bougnl ouL a rna1or ma:no!ac11.1rer'-s o...im ~1ock n(1d 
wu arc pa1111mg lh • · 111ng• on lo you! Stngte ~•ded . _,blc 
den~••v pil&kdgo o t 10 

MM D-5120103 Appia drsko/ IOS - - -- $18,95 

HALF-HEIGHT DRIVE For Apple'" 
lo1~1ty llpril &Ompal tblc Wo1h vAlh all AjJplc sollwnre 
11.0'3 .con~1 o~lb r s F. '!t •rand qwo•ar 111art mos1 Olher t1r11J1,,~ .,t!. oniv h td l m !illei 

MSM· SB1010 hall-no19m 51!19.95. 

CP/ M 3.0 Card For Apple'• - A.LS, 
The mew powerful catd a~nllitble for your Apple! 

M 11 I !lt'll~ .1rtd111011,1I 64 R/\M CP M :l 0 pll" 1(1(]• 
er M ! ,1 1.ompu11h1ll1y C bas•c; CPIM ~rr1 tHt:s l0011• 

tni.t lfl• C l •1 11 1,•n~ rn r'"' P·Mtor Apot On1iytt~~ 't\; 1111 n11 tv 

CPX· 62H1 DA A l S CP ~1 ou1d S:i99,00 

Z Card For Apple 11 '" - ALS 
Two cornpule1s •nonl! Z· BO & 550:2. ma<elhnn doubles the 
po.-.0< ana f'OIOnhal ol your Ap~tc 1nclodes. Z-80 cpu 
cnuJ CP M 2 2 no compr 1e man11nl set Pa 5cnl 
CJJm~Hbf.e td•~• t1m are rru~nu-d,11tnn. on~ 'tfOlH waunrWt 

CP K· 62BGOA A d T »lllh CP M 2.2 S 139.00 

GRAPPLER PLUS - Orang·e Mfcrn 
The- u1'1n1fl to IJ iltitHcl t>1101e.- Grnph1C$ mtlJflDe • cartl w1lti 
omny now fr1th.Hfl_t; nr.Jw a l a new Jow poce' 

10 P·2300A Grapptt11 Plutt _ _ Si19.95 

FAN/POWER CENTER For Apple '" 
Coot111~ IJm io1 VQur oveirrealed Apple tr , II 1 O• I I , at sl"J 
1nclutlP.S POWBI sw ll ch a nd IWO SWtt~h d ouU9ln Wlll't 
YOILaq~ fW'OteC.t1on C•rculry 

SVA- 1520A illll"•l l1t1r S59.9S 

80 CO LUMN Apple Card 
-SO m 11rm1 1i 2·~ tHH 1o•1WJf1 ' 11r11 !Qr Af111i~ 11 
whir•• 1·~rttilr• 25.ih 1 ~1\t1s IMw oa11 11 a:~ l""'' l'iP c:i t f119h law 
v11h 1u ·12.A ASCII t:hiHaC: ll"5 upp1Jt 1111d IOWt!I Gm,,• 7 .- 9 
''"~ H 1dlH> ........ lll llUL'. (jif!i fic.••mJ n. CP M P11~a• r m 1rall 
1 u1 H~1 .rnti •,.. 5'U 00 Ht ~O Go colrnrm . el cuc10 horn 
"'"'"'''"'111 a 611' t .ao rolrnnn r:1•d~ 

IOV ·2450 A V"'"'""' ' 811 :0145.00 
IOV- 2455A f'u.rl11ml rl~~J.. /'1t o'J1n••1 S24 .. 95 

16K RAM Card For Apple II '" 
Expnnd vo•" llprle 111o6·1K, 11 <t0 l" "O••nlJccn111 11111 one 
yca1 w1111anly Why spend S•75 007 

MEX·16700A S~•ll oyor SI 15 00 

Modems 
Smarl Buy in Modems - SIGNALMAN 
1200.ondtor 300btJ.11ct cluec~connect 11u1omat1.r;:an5weror 
Qt 1 9111~1eo :5oel otton. auto-answartaulo-d~al oo de.lu> e 
mod is 9• bnllerv •llows lo l•I polinll1111y. lu ll one year 
wnminty 

IOr.l-5600A 
IOM·5610A 
IOM-5620A 
IOM·5f.SOA 
IOM·5630A 

301) IJi111d dtrOCI OOnflllCI 

300 baud DaltiKll --
120!/IJOO O.wd Du't1•C 
JOO baud 101 Oooomo 
300 ba11d ""'"I lor ,BM 

Smartmodem - HAYES 

-- S89.95 
-- Sl49.95 
-- $369,95 
-- $119.95 
--- 519'9.95 

Sophu~1 1 c-mrtd d-1rnc1 ... cr.Hu·u,.c1 1.i110- nsw rlmJlo-dl al 
r'lodcm, louch-lo"e Of pulse dialing RS-232C 1n~o1face 
11rogri'mmao1c 

IOM·5500 A S111nrl111octur11 12ll(l 
IOM ·5400A S11mrlnr0<1em JOO 
IOK· l500A ltnyos CrcrorJpti'p/1 
40M··nooA M1crom0<111m 100 
IO M·2010A M1crm O<lem II 

$47$,00 
S199.00 
5199.00 
S349.00 
S259.00 

1200 Baud Smart Ca l - NOVATION 
103 212 Srn" rl C<t l & t03Smorl Cal. 1200&300 b, uo, bur II-
'n dti'tldt, uuto re-dtal •• tt11'y avto .1n.s;Y..er1d1scon ner;t , 
dtroal oonnec• . LED rl!. dou• d1sp1ny:!i modennnlogfdlgt tat 
I OOPl!n,~ 5<!11 1es1• . U!ii'lll . w1ll1 nh•llHone pMOll~ 
10M-5241A JOO ti JQJ SmM C111 ---- $2:29.95 
IOM ·5251A IMO fl 212 IOl Smarl Cur -- SS49.5S 

J-Cal Modem - NOVATION 
1 . Sthosi1.eofurd1 narv,~,udams. B n 100 n1iilnL J:l lo1 nut~ 

ttn'iWlll , autonL l 'r: JJlS.'"'e' 'ong.,rn~P . e11roc1 cono ct, b1 •1tt­
•n U-rest fwo LEDs and mJdto beupl!i pravldl! li1alos 
•nlo•mahon 
IOM-5261 A No••/IOll J 1· ~ r S1 19.0D 

Wire Wrap Sockets 
PART NO NO OF PINS 1·9 10-24 25-99 100·249 

SKW-063~ Ii ,5.<I .49 . 44 ,40 
SKW-1 432 ,. .64 .54 .49 .46 
SKW-1632 16 .74 ,64 .51 ,50 
SKW-18:12 re .69 . 78 _74 ,69 
SKW-2032 20 1.09 .94 .90 ,8:6 
SKW-2232 22 1.24 1 . 14 1 .0~ .9l 
SKW-2432 2• 1.24 1.14 1.04 .95 
SKW -2832 :?8 1.,29 1.44 1.34 1.24 
SKW·4032 40 1 .9!1 1.75 1.59 1 .39 

Low Prome Sockets 
PART NO NO OF PINS 1· 9 10-24 25-9!1 ·ioG-249 

SKLA·OSG1 8 .24 . 17' JJ!j .07 
SKL-1401 14 .24 .17 .14 . 13 
SKL·1G01 16 .24 .1.s .11 .ts 
SKL· 18D1 18 .29 .211 .21 ,17 
S KL-2001 20 .2!1 . 24 .22 ,19 
SKL·2201 22 .34 .24 .24 .21 
SKL -2401 24 .39 .29 ,29 ,23 
S KL-2801 }8 .44 .34 .34 .27 
SKL-4001 40 ,49 ,3g ,41 ,39 

. 44 

IOC Card Edge Type Connectors 

PART NO DESCRIPTION 1.9 10--24 25 .99 !OG-249 

CNE·5102020 20 pin 2.70 2 .45 325 2 .45 
CNE-5102620 26 p111 3.45 3.15 3.4 5 2,65 
CNE-51 034~0 34 Oln 4.45 4 .15 3A5 3.45 
CN E-51 04020 40 ""' 5.35 4 .!lS 4.45 4 .15 
CNE-5105020 50 ptn G.45 5.95 s,as 4.85 

IOC- Pin-Type Connectors 
PART NO OESCRll' TION 1-9 10· 24 25· 951 !OO-U9 

CNF-62200 ro '"'' 2 .70 2.45 1.80 1.55 
CNF-62260 26 ptfl ::J.45 3.15 2.35 L9S 
CNF-62340 J<I f?t'I 4.45 4.15 3.0S 2.55 
CNF-62400 •1011/n 5.35 4.95 3.J!O 2..95 
C"IF.fiZS OO 5011/11 5_45 S.95 u;s l.7~ 

Right Angle PC Mounl SO Pin Header 

PA RT NO DESCRIPTION 1-!I 10·24 25 ·99 100·249 

CNM-22)501 50 µm 4.2!; 3.55 2.95 2.40 

We accept cash, checks , credit cards , or purchase orders lrom Q1J11Ulled firms and insti tut ions. 
Minimum prepaid order S15.00 Cal ifornia residenls add 6 ''2% tax . E port customers outside lhe US or Canada please 
add 10% 10 all prices. Prices and availibllily subjecl lo change without notice. Shipping and handhng charges 
via UPS Grourld SOa:/ lb . UPS Air S1 .00/lb. minimum charge $3.00 

Satisfying Your Personal And Professional Computer Needs Since 1975 
646 B.YfE October 1911l 



Zero Insertion Pressure Socket Printer Connector RS 232 Serial Connectors 

.... ~ .. .. . .. ,.. ... ... .. ~ .... -

BREAKTHROUGH! 
SPECIAL PACKAGE 

DB 2SP, DB 25S , DB 2SC 
CN0·12SO RS-232 connoctot SOI 57.!>0 

P malel piug s female/$'OC'kel c co~et1hood 

PART NO DESCRIPTION 1·9 10·24 25-99 100· 249 
CN0·1091 DE9P 1.95 1.55 1.40 1.30 
CND·1092 0£9$ 2.70 2.35 2.00 1.80 
CND·1094 Of9C 1.45 1.20 1.05 _9,5 
CND·1151 DA ISP 2.55 2.2S 1.95 1.75 
CND ·1154 DA ISS 3.35 2..95 2.65 2'45 
CND·1152 DA 1SC l .45 1.20 l .OS .95 
CND ·1251 OB 25P 2.45 2.35 2.20 1.90 
CN0-1252 0825S 3.20 3.05 3.00 2.95 
CN0· 12S3 2pc CO"l'Cf 1.45 1.20 1.05 .95 
CN0· 12S4 1pc co~er 1.60 1.35 1.20 1.10 
CND·2251 DB 25P PC MT 3.75 J.25 3.15 2.gs 
CND·2252 DB 255 PC MT 4.35 3.95 J.75 3.40 
CND·900'1 scruw lac~ .!IS .75 .65 .55 
CND·1371 DE31P 4.45 3.9.5 J .55 3.25 
CND-1372 DE 37S 5.95 S.JS 4.75 4.25 
CN0-1374 DE37C 1.70 1.45 1.30 1.15 
CN0- 1501 DD50P 5.90 S.30 4.70 4.20 
CN0·1SD2 DD 605 7.9q 7.15 ·6.45 5.95 
CND·1504 DD tiOC 1.95 1.70 1A5 1.25 

Zero Insertion Force Sockets 
PART NO DESCRIPTION 1·9 10-24 25·99 100-249 

CNZ· 1116 16 pin 5,95 
CNZ· 1124 :24 prn 7,45 
CN2·114D 40 pin 9.!15 

Memory Chips 
On Sale! 

5 .45 4.95 4 .4.S 
6 .95 5 .95 5.45 
6 .95 7 ,95 6.45 

Prime Manu facturers at bargain prices 
Call us for a quo te on la rge quan tities 

PART NO DESCRIPTION PRICE 

ICP·27S4 64KEPROM S.90 
ICP-27l2 32K EPROIJ 4.75 
ICP-2716 161( EPROM 3.95 
ICP-2716· 1 16K Eprom 350m 5.95 
ICP-2758 BK rlptom 4,9 .5 

ICP-2708 BK Epro'11 3.95 
ICR-4164/ZO 64K Dvtt.HtllC 200NS 5,75 
ICR-<1164 / 15 IH K Dvnn m•~ I SCNS 6.25 
ICR-4116120 IGK Dynamic Ram 200,,s 1.95 
ICR-4116115 r61\ Dynd1 ;c Ram t50ns 2-25 
ICR-6116120 2 ~ B sr~llC ZCJONS 4 .90 

Insulation Displacement 
Connectors 

PART NO DESCRIPTION 1-9 fQ-24 25-99 100-249 

CNO·S251 DB ?5S 6,55 5.95 5.15' 4.45 
CND-5252 IJB 25P 5,95 5,35 05 3.95 

Centronics Type Plugs 

PART NO DESCRIPTION 1. 9 I0-24 

CNX -236 male IDC 9.90 B.95 
CN)(-336 fem~fe- IDC 9.45 B.75 
CNX-136 ma1e soldo1 8.95 7.45 

Disk Drive 
Signal Cables 

DI -
18' 

DumJ iJ;t\tO 

25-99 10°'249 

7.9S 6.95 
7.75 6.75 
5,9.5 5 .20 

Signal cables 101 use w111l d1.<k con11 olle'5 rcqu111rig ~•d· 
edl)e COf'lr>l'CIOIS 

WCA·5030A Dual 8' d""" cable ----- S32.50 
WCA ·3431.A Omli S',. dmo c~ble 529.95 
WCA ·5050.A Q11ad H ' drr•o ca/Jlo 539.95 

Sign.at r;;l\blrui:; tor u!tl? with d ts i:OnlrnHe•s H!QLwr 1'1g pn­
lyl)t! connec101 s; 

WCA -3430.A Dr•al 5 1," rlrlve cable 
WCA-5036A D"al 8" """'cable 
WC.A-5052A Quad 8' d11ve ~~Ille 

- $29.95 
- S32.SO 

____ SJ9.95 

Place Orders Toll Free! 
Continental U.S.A. 

(800) 421-5500 
IWfE Ooober 1981 

Inside California 

(800) 262-1710 

RS232 Cables 
St;,ndaro RS 232 ColJI"• 

All cable5 are 9 concl\1clor w11h pin• I lh1 ough a ana 
pin 20 connecle<l 10 0825- lypo conncc1c1s f11lly 
assembleo -oncJ les t d •nc1ua1ng covers Sn1pp1ng 
wo1ghl 1 II> 
WCA-1020A Mq/e lo ma/<;, tO' 1on9 $24,95 
WCA·1021A Male to male. 20· long $29.95 
WCA· 1022A M•ta to female. 1a· /on9 _ __ 529.95 

Ribbon Cable 

28 gauge. 7 •1rol'ld Calor Coooa 

PART NO CONOIJCTORS 

WCR · iOl C010 10 
WCR-141C01 0 14 
WCR-161C010 16 
WCR-201 CQ10 20 
WCR.241C010 24 
WCR-261C010 ?6 
WCR-J~1 C010 34 
WCR-401 C010 40 
WCR ..S01C010 50 

28 gauge, 7 strand Gr y 
CONOUCTOllS 

WCR · 101N010 
WCR-14 1N010 
WCR -161N010 
WCR ·201N010 
WCR-241N010 
WCR·261N010 
WCR-J.41ND10 
WCR-4D1NCl"10 
WCR ·S01 N010 

10 
r~ 

16 
20 
24 
26 
34 
q() 

SD 

Circle 242 on lnqufry card. 

Los Angeles Area 

(213) 973-7707 

PRICE 

l.SD 
3 .80 
4.00 
5.00 
6.15 
6.~5 
8.30 

10.0D 
13.00 

PRICE 

•.oo 
5.20 
5.75 
7,00 
8.50 
9.00 

11 ,75 
16.00 
17.50 

647 



Diskettes For Apple 

Smartmodem 12008 - HAYES 
Tl!~ IBM PC ve,.,on ol Hayes' romous Srnanmotlam 1200 
Tt>e ''0" rn 12000 slanoo lo r bo~110-U11$ 1$ oot •bulky llO 
thp l .$11.$ 0U1S1(,fe your Cicmpuler~ bul ra lher a bOEH(i 
opecil1c~11v designed l o pl\lg tnl <> a PC expa11s100 slot 
Fearw~ trtch.u:le direct oonn t a,u'o d'lSil. at.Uo ii!ASWt:!r 
flUl5e C< !OIJCl>·tone d111lln9 anel aU!OmillC baVd 1alo 
,s.eleGt •on 
Tho 12008 1scomplol1twlth lhe pQWertul Smo.rlcomll ttala 
commumcotlon~ 50Hware pack~ge.. wh 1Ch manag es rna 
t rans fers and la ~e.s the !lard W<>r~ O~I Of 
1mec.ommun~cAt1on$ 

IOM· 555QA Sm.t•lmoelom 12008 $399.00 

Monte Carlo Card - MBI 
ExpnndaD1 ho111 6411 to 512K. one IBM compellbl 
cenlJDf!1cs paralle) pa'11 c;lac calenda,- w.rn alium and 
lli'.llU!•y bilCklll'> dual OOrl fOysi]C lnloJlace. A a1rocl 
oonnoct moa m .. n•ch plugs o" to 1no Mon10 Carlo CllHI os 
..:nooulod 10 oo lntroduc;od soon by MBI 

MEX-5S064A 64K Monro Carlo catd ---- $195.00 

320K Disk Drives for IBM PC 
Double ••d <!. double de115' lV 320K ••pa"•ton dnves tor 
your IBM PC 

MSM·9910D2 S l~nc!ord IBM Sil& $225.00 
M SM-991004 Hs/1-holglll IBM $/lD $219.00 

64K RAM Upgrades For IBM PC 
High <paed RAM upg ,a<ia KJI with porlly I~""' dnlccl•<>n) 
arid one year warranty 

MEX-64100I< 64/( k11 tor IBM PC S49.9S 

FOR APPLE 
S111gke·s•ded. daub( ·deris lly FREE1 p l tic stora9e box. 
Warranteo ror 6 rnonths 

MM0·512100J 80< o/ 10 $18..95 

FOR IBM PC 
320K. doubl<Mldecl. doubte-don:;ity. AIOl> "''Y be U$<!(1 
lo< KAVPRO. MORROW, OSBORNE. COMPAQ, e10 
FREE! p1a.i:11e • torage box 1nc11.1dad 

MM0-5220104 Box ()I :o $24.!lS 

Circle 243 on inquiry card. 

Vista Mullicard For IBM 
M:ort1oryarn:l l lO card loryour !BM PC. 64K,oxp "dable 
to ~56K paffly checke>d memory, !il!rial port (com1 or 

com<.>) , parall@I pnrller port ( lPT 1 or LPT2 ~. ctockJ 
c~lendM Wilh bat1ery backup seriii l m1erla~e caDle 
•nfl lYded FRl;E 110t1vrnrc 1ncludecl 101 clock/cal ndai, 
disk drive -emulator and ,moler spooler 

M EJC -sa01>4A 641( mto/lronrd .5:328.95 

Vista PC Clock/ IQ 
Se{IOI por t. par.111e1 1>0<1 , CIOC /eJl ll!O<lat Wolh ballery 
tiac~up. pnr~lla! •~cl s01 1a1 cabl s included Co111e~ 
com pl 19 With FREE Oy"aeloe and Oynn•pool su111io11 
50fiwo.ro Compallbl with f'C m1<1 ICT .,.111 Ill In XTs 
~hort slol 

IOK-5710A PC Clack S149.00 

Vista PC Extender 
One SC!(t ·1 µorl one PfH"allel pct•·t, nJoclt: cetenitliH w~'h 
botle•y llac.kup l"t:ludes ttables and wllware Ft!:jct 
opgradable •o i3d(I fo1row-1ng D.pl101ls sec:..and ~e,-1a1 po1l 
~ovsOcJc adapter , speecJ1 S)lll1h es11En. iJi'1d SCSI ruud dts~ 
ho$! ad:ip1er 

IOl-653DA PC H1011rJot Sl95.DD 

Vista Muicard For IBM 
Ttie ulhma1e m memory expa"~HJn for yotff IBM PC, tt11s 
board lo~ pan<lable m G4K 1ncremefll5 from 54K up lo 
576K 'nclu<le5 FREE' 01.s emulaltoo one t1fln lc1 ~poolm 
..SO llWl\r-0-

MEX·S70&4A Mo 1c~rd G4X S218.95 
MEk· S7256A Ma. 1c rd 2561'1 S~88.9S 
MEX· 51S76A Ma 1card 5761< ------- 848~5 

VERBATIM Datallfe 
Cn11enl ANSI ccri1llcaHon diskcltes Worrnnland tor S 
years, hub rings standard on 1mnid1.:ke1tes All tracks 
c rrllled on 8 Inch d1ske11es. f1.~ r surface certlhed on 5'/, 
rnch dos Cites 

5 '/i' (.POCkB9ed w/ p/JJSllc $IOr~ge oox 5 hub rl"gj 
MM0-51,20101 SS OD soil secror $35 .oo 
MM0 -5220101 OS OD $011 sec1or $47.00 
MM0-5140101 SS OD •air >ecto1 $4.6.50 
MMD-5240101 OS 00 so/I Srelor $59.95 

8" !Sol• bo~. no 11vb rl~g) 

MM0-8110101 SS SD &Oii &ocror ----- $39.95 
MM0· 8120101 SS DD •air sccro1 S46.00 
MM0-8220101 DS DD soil soclor 557,00 
A a/laoro Ollly 111 boxa• o l /0 

VERBATIM Verex 
H1gn r11mll1y ...,n•fbly pr>c.ao. 1 vear wnrrnntv. a~i:oods all 
ANS1 sp cl111:at1ono All tracks cer1<t1cd 

S'// ' 
MM0-511DIOO SS, SD, mfl socror --- -- $:?:.ll,95 
MMD·S11Dl10 pp/o oompalrOI $27.SO 

ACCESSORIES 
FOR YOUR IBM PC 

Quadboard I - QUADRAM 
Tl1e Ouae10001d ,. a s1x- rune11011 mou•orv onll 110 
to11eM PC and Xi 11 1noHtdM o"e para1ta1 port oM 
asyrnotirooou" sonot par\ . ~ cloc /calendar RAMct~•- ood 
pnnuir spoo1e1 Available "'''ti B~K or 256K memory 
MEX-410 64 A 134 !( Oul1tlboatd I S279.9 5 
MEX-41256A 256K Quadboard r $JB9.95 

Quadboard II - OUAORAM 
Sarne 'e•H~res PS 01md1>oord I .•lloVI!. bul bolt! 110 JJ0'15 
at~ psynch rano1JS serial 
MEX-40064A S~K Ouadboard /j .$279 .95 
M EX-402S~A :?56K 01JfJdboarcJ II 5399.95 

Quadchrome - QUADAAM Corp 
i Ou•dchrom~ rnon11or IS a 12-1n( h S\1p<!1-h1gh 
rosotuloun RGB color v1d o momlor d1»1gned spec•llcany 
rur IJ!le Wiit! lhe t0M PC and XT ll u1tlltas a ~pet:11ll :l 1 mm 
do1·p11cn 1<1P<1 to detl•er 690 hor1io~ 1 d01sby46Dvet11ca1 
lrn rei:oh•Uun lor a e.11&1> St~I 01 the ~'' ""' !J In 16 
brrll1an1 colms Tile only cofor monolor PC wil l e•"' needl 

VOC- 241301 OuacJc/Jrama L1>I Price 795.00 _ $.<199.DCI 

Ouadram Quad 512+ 
Ma~1mum memory p1u5 110 T ' Ouao 512• r.ome><ne$ 
memory P-XpaM1oro al 512K a selfnl 11or1 . RA d•Sk. and 
pr ~ ntcr spooler A mu51 rar ma1mn um memory! 

Mn-42064A &oil< LJSI 325.00 ------ $2<19.95 
MEX ·4~2S6A 251JK L1~1 5$0.0Q $429.95 
ME1t·42512A 5121( LIO/ 89S.OO ------ 5799.95 

Quadllnk • OUAOAAM Corp 
Th mlSl!on!J on• bl!lwccn your IBM PC an~ IM wo•ld ol 
Appl sollwn•e' Wnen 1..siallf>d '"an emply~•onn your PC 
Inc 0U31l0n~ allows you to run Ar>r>ll!sollwar11 1n '"" PC 
Ac1ually gt"-'DPi you rwo conipulOH• in one, a11a ... vmg vo1..1 10 
11 hlll ea .. ly DDIWCM PC DDS ond ApplnOOS "" "" 'h'" lhO 
5'lm IBM PC< 

CPX· SOSDDA Ouad/mh" S~95 .0Q 

If' 

f.IM0·8110 100 SS SD 50N nclor - ---- S33.50 
MMD-82201 00 DS DD so/I !if!CJor S4S .. 00 
AvaJ/able only 111 l>axes of Hl 

V~RB.ATI~ Optima 
Warranted lor 17 y~ars Over 70 mW1011 "'volu11on1> 
o• 1. ge Ill All Opl1111a tl•skl'l l nre l11il·se1.oce d1s~~Hoo , 
o•lla heavy-duly t11cket f1'llltcna1 P•ll•'de5 Sl•IJ<>rtPt 
pro~oci.Jon and longer llre 

s•;,· · Sall S.oclor 
MM0-51201 02 SS DD $67.SD 
MMD· S220102 DS DO .588.SD 

8" - So '! Seclor 

MM0- 8120102 SS DD --------- S70.0D 
MMD·822D102 OS DD ~8!!.50 
A 111111~ btn only '" llOxos ol 10 

Satisfying Your Personal And Professional Computer Needs Since 1975 



JADE IS AN 
AUTHORIZED DEALER 
FOR EVERY MAJOR 
PRINTER 
MANUFACTURER 
CALL FOR BEST PRICE! 

Okidata 82A 

PRINTERS ON SALE! 
380Z by D.T.C. 
6aseo 0<1 lhe 5ame Qu~llly mecmanism ns tho Comre>< 
prmtcr, 1tie :JOOZ contains electronic erihan~ments 111111 

!low 11 lo p1.nt ai ~ti•vds up 10 32 cp$. Other le~1ures 
rndude a 4oK buffor. p1opor1lonal spacing, and Drabto 
1 40116501630 compa1 ible prolocal. Come• wHh 
o"n1w11 I. ribbon 411d t .. ers manual Se<iol. pa<allei. und 
IEEE •1!8 intcrtac~ stanclmd On oar lactol)I waH•n tv 

PRD-11300 3SOZ prm1e1 S1195.00 
PRA-11000 Tr~c1or option 5169.95 
PllA-11~0 Cur ~lleel feeder .5699.95 
C3ble Pie, e Spec;/y 549..95 

NEW! Siar Della 10 
H1gt1 'llC!'!!<I low p11ce1 160 cps 8K b<lfler (e~peMabl~ 
to ISl<l sen~I aliU ri•1allet u11c1 races, lul f grooh•C!l, fuel Ion 
Mlfi,, <:tor leea. E'p~n X-80 cof11pol1bie 

PRP•H6120 S4d9.95 

Star Mlcronics Gemini 10X &r 15 
Up ~D 120 ~ps lu11 grnph1ts. •rlcllor> and !Ja~lor I ed 
Epoon F · 80 compa11bln 

PRM-66010 Gemini IOX 
PRM·66015 Gt:rrllfll 15 
PRA·66200 S ll<ll bo'1cl. C>· IO. G · l5 __ _ 
PRA.~6<02 Serml b<.aut. G-1011 -----

"Laser-Perl" Printer Paper 

CALL 
CALL 
5as.oo 
599.00 

Co.111n1>ous 101111 la11 lold papE1 W•lh clean-per! ed9es on 
all ••de• Fmish " le B' • 11 bo ol 1000 snoels. 20 lb 
~10<.k 

PRA -~ 1921 il , I l WOO ~hoer. S14 .95 

Regular Fan-Fold Paper 
PRA·9191' 9 1 • II IOOO sn11ers S11 .95 
PRA ·90S11 14 • 11 green ba1 JIJOO ---- $14.95 

Okidata - Mlcroline 82,83, & 84 
la<l c~ (82 8.31 200 cpg 184 1 1ndu.iry •l~ndatd prln•ero, 
serlal .and para11e1 nlcdaCCfi. hue IO'Wer CJtSe desc:enct rli, 

llandle mgla·•heel as well a1Ian1old paper 

CALL PRM-43082 Oki 9, ---------­
PRM· 43C83 Ok• 92 CALL 
PRM-43084 Olo 84 pma/lul ------- CALL 
PRM·4308S 0 1 84 scr111/ -------- CALL 
PRA-43081 2K Jori al ~o;Jrd $159..95 
PRA-~3080 Ema riblJ0(1' 111 $9..96 

Okidata - Mlcrollne 92 & 93 
160 cps l•LJI! co"c~pon<Jcnce qua111y ormtlng. lvll 
q1;iph•cs. if3M PC compal1bla 1opt1ana11, hanlltus •-nglo 
sM111 B~ w I Mi fon-101<1 poper prcfealonal destg" , 
( 0n511 UCUOI' . & qu Illy 

PRM-43C92 Oliidnl8 92 P•mll11/ ----- - CALL 
PRM-43000 Oktdora 93 parallel CA.LL 
PRA-43181 2K $.llt1•• IJontd S129.95 
PRA-43066 ISM PC ROMS /or 9~ $59.95 
PRA-43087 113M PC ROMS for 93 $59.95 
PRA-43oao Ema ribbO(l 121 S9.!15 

Starwrlter F1 O 
HI 11 •Pl?i!d hmer qua111y pttnW 40 C~$ tJa1syw11ee1. 

~100 ·1ow-prol1lad lgn (0·1nch hign) E~1cns1vobulll ·1n 

WOid processing runchon51 up 10 1S .. 1nch pap W•dtt-1 
Us •I ndMd Drablo s tyle prlntwh s. low no••e lor 
omc: en'VtronmenLs. Cen1romcs or serhi.I mterf t:e 
~ersrons a1;.1ru~a bte 
PR0-22010 F IO pnrMnl _______ $1195,00 

NEW! TTX - Compact Dalsywheel 
low-p10111e. corilemporary Cle5!9~. & requires 20'lv lo 
SO"o less desk •P•<e lhan moor olnur datsywheel 
prinlei5 O\t1er le.11ures '"ahJCle llYal 1n1ert ce (AS2J2 & 
cen1ron1cs p«rall II, bull I-In ~d)usl~b le plnleed lorms 
9u•de & oompalib1i1ty with WordSIAr p•<nl oonlrOI 
COn'mratu::I& mc:ludlng undo1hne, Do•d print i B:upat & 
Wb-SO•IPI ate 

PR0-~4010 TT ION - $599.95 

Sliver Reed EXP-550 
Ecoocnue:ef Oa15ywhee l pnoler niuh 200 yo,on;1s per 
m1nu1e~ 1B 1;p$I lull 15·1n1;ti11lal&11 01ablo63Qp1010Cl!I, 
10. 12. 15 pllch orproport1onal prtnlong Vw y quint vary 
rehable, ~ b~rga1n In me u~a r $ 1000 00 lo11er quo!lly 
pr1tUr!1 mirfke1 

PRD·S200T Parullol Lisi 895 00 $1l69.00 
PRD- 5;!002 Sefldl, ll!l 995.00 ----- $775.00 
PRA-52000 rracror. Uri 159.!15 $12!1.00 

Comrex CA-II 
B I t>uy In I rtor qLoDIHy prln le'5 NEWI lro"1 Comre I 
lul l fea111rw I lier qual~I printer. FREEi 5K butler Lo91r. 

seck1n9 ~<-d1recuonat pnn!lng , botdf~ce properuooal 
•pac.ng, doubki-slr1 e. b•c space "nderling, 1rne 
S<1per~r1p 1 anas.ubscnpl d<Clll m da1~ywheel canridge 

PRD·11101 CR·ll parallel $499.00 
PRD- 11102 CR- 11 so,.ar $S89.9S 
PRA· l11DO T•ac:1or opliori S119.9S 
PRA-99700 Cur s1tae1 /eodsr _____ '199.95 

Printer Pals - FMJ 
Dest.c lop punle1 ·s.land and p~pe( raclt: Fi ls II prin l ers 

PRA-99080 ID" pr1nUJt ,,.,, ------- $29.95 
PRA-9$ 100 15' prinlnr pol SS9.95 
PRA-99700 /or l oller q11a/l1y $49.95 

PRINTER CABLES 

S•am1ard cat>res lor Epson Olo.t<l• t• r any Cen tron1c.s 
IVP~ p1111 er 

WCA·J636A Cc111ronic.t ro Ce/lllOtllC~ --- 529.95 
WC,.·Ui36A IBM 10 Cenrromcs S39.9S 

Place Orders Toll Free! 
Continental U.S.A. 

(800) 421-5500 
Inside California 

(800) 262-1710 

Universal Printer Stand 
F1ee •la"<11n9 cleluxe prtnlel sl•nd w11h chrome plaled 

p3per ca tch Untver$al mt1Untln9 lor •rl 1S-111cl1 c<rmag 
dot m11111 and leller quntlly Prtnlers Lisi P11oe SW9 g:; 
31 lt>s 

FRN·9000 Dfllu•e prlntor $/Dnd $69 .95 

Video Monitors 
Taxan Monitors 
18 MHL 800 llM;>.5 per •nc , 1de~I IOr 80 Go1umn operMIOll 

v o M ·82 l21 o r l/'' A mbor s 1as,oo 
VOM-821220 12" G1co11 S139.00 

Taxan RGB Vision 
Apple and I BM compntlbl RGB color Now you c n h ~• 
lllequ•llly cl •n AGB ca101 monl1orto1 you; Apple I i i, IBM , 
or Ap~e II ~n your cho•o<l or mod~um or S\IPD' high 
reso1ullon Both 01 me:s units leatu1e an 1 SMHz 
ban(Jwl•:lln II Mar vld oo amp II 1101 tor hml ucss co tor va•r et v 
ano be$I ptc Luro <iullll!y 1n ta 1 an<I graphics. 
T~o RGB· Vl•lon 11 with 280 lines horlzontal resoluUon Is 
suitable lor most demano1ng appllcat•ons. your cholco 
$hOtlid be lhe S~pei-"1\jh r1!$olu1lon RGB·V15•on Ill 
w11t1 630 fine f1'$0lul1on 

\I DC - 8'21210 RGB·lllS•Pn I $369.00 
VDC · 82123D RGB· ll1S•01t I/I .S649.00 
VDA-8212.00 Applt.> 11 RG8 card $129.00 
VOA-821210 IBM PC c~blO 19.0Q 
VOA·8212.20 AppltJ Ill cablo S19.00 
\I D ,.·821200 App/11 JI card & ~bis S129.00 
\IDA-821230 App/I> lie & BO Column Ci!rrl __ $179.DO 

Taxan Color Monitor 
Cort1posl1e oolor monitor w1 n ucr10, 1.J·rncn/400 l111c 
sc:rcc11 

VDC-821205 Co/ol morittor ---- - -- $1199.00 

12 inch Green Screen - ZENITH 
Hi MHt, 40 or 80 column 

VOM-201201 12" 9rean -------- S9US 

NEW! SMART TERMI NAL · TTX 
The new TT;X 3000 •s an 11\lellrgenl. econom1c;1I , tvll· 
tcawro terminal aostgnO<I 10 be c•panded into a lull 
compu ter. I t ho• more lea1ure5 nod 15 pnceo loWe< than 
srmHar 1lrt1ls trom AODS, LSI. H•leltlr>e. and Telo"1doo 
In .odcJ-tlon to aO 1he butt!-tn leatures 1he1e 1s.a•sospae-e 
•nS1 ch! lhD unl1lo1a6 '/. 12 1m1rt smg le b0arcjt.ampu1er, and 
proY<• •OM for mounting lwo hall h.,ghl 5 1/ , inch d3 
drr111ts (and sutl1clen1 pow r ~opply currcnl to rnn Lne 

dd-1ns) The delachl'd keyboaod tea1ures 95 keys. wl1h 
nurtlc!frC keypad !nd 10 1uncllon keys.Screl!tl 15 d!!51g11f1<j 
10 1111 aod $WIVCI Im comronabla ~lewong EmulAI TV 925 

YOT-4fi1201 TTX-3000 $469.00 

Circle 243 on inquiry eard. 

Los Angeles Area 

(213) 973-7707 



21111 
511n 
21112-1 
Z1112L" 
Z1C12H 
Z111 
Z11Z 
2114 
Z11C·2li 
Z1t4L-4 
Z114L-3 
2114L,z 

L ... 
TM5-I04A·3 
TMs.iOC4·2 
1!1(4111 
lMMZll1&-2llO 
TM2111&-1!i0 
TMM2111&-1llO 
HM6I11-4 
HM6111-l 
HMl111-1 
HMl116ll'-4 
HM&l16Ll'.3 
HMS11ilP·2 
l-1132 

STATIC RAMS 

LP - lll111F'a111or 

1702 
111111 
nsa 
m& 
1111-1 
TMS2li1& 
TMS111& 
TMSZ532 
mz 
273Z-:25D 
ZJ32400 
tJl4 
27fi4.Z50 
2754-200 
TMSUM 
MC68764 
mza 

74LSOO 
74LSD1 
74LS02 
74LS03 
74LS04 
74LSO!i 
74LSOB 
74LS09 
74LS10 
74LSH 
74LS12 
74LS13 
74LS14 
7RS15 
74LS2D 
74LS21 
74l.S22 
741.5211 
74LS27 
74LS28 
74LS:!.O 
74LS3.2 
7ALS:IJ 
74LS37 
74LS38 
74LS40 
74LS42 
74LS47 
74LS48 
74LS4 9 
74LS51 
74LS54 
74LSS5 
74LS83 
74LS73 
74LS74 
74LS75 
74LS76 
74LS78 
74LS83 
74LS85 
74LSl5 
74LS9D 
74LS91 

DYNAMIC RAMS 

EPROMS 

1111 • Slo;le 5111111 Sup,ol~ 

74LSOO 
. 23 
.24 
.24 
"24 
.23 
.24 
.27 
.28 
.24 
.34 
.34 
.44 
.58 
.34 
.24 
.28 
.24 
.28 
.28 
.34 
.24 
.28 
.5-4 
.J4 
.J4 
. 24 
.48 
.74 
.74 
.74 
.24 
.28 
.28 

1.20 
.ae 
.l4 
.38 
.38 
.48 
.69 
.68 
.38 
.$4 
.8.8 

74LS173 
7nS174 
74LS175 
14LS181 
74LS189 
7nS190 
74LS191 
74LS192 
74LS183 
74LS194 
74 LS195 
74LS196 
74LS197 
74Ul221 
74LS240 
74LS241 
74LS242 
74LS243 
74LS244 
74LS245 
74LS 2<17 
74LS2.48 
74LS24B 
74LS251 
74LS'253 
74LS257 
74LS'U8 
74LS:ZS9 
74L$260 
74LS266 
74LS273 
74LS27S 
74LS279 
74LS2BO 
74LS263 
74LS2110 
7•LS293 
74LS~S 
74LS29B 
74LS2H 
74LS323 
T4LS324 
74LS352 
74LS353 

1,IG 
3.ICI ... 
.H 
us 
2.45 
2.15 

111.90 
1/1.116 

8111.95 
IN2.45 
1112.ff 

4.90 
3A$ 
3.95 us 
UCI 
4.10 
4.110 
1.10 
4.70 
4.10 
uo 
5.10 
1.1111 
1.115 

33.ll!i 

Us 
2.95 
2.95 
uo 
1.80 

8110.75 
811o.95 
1111.15 
w .r.i 
llZUS 

u o 
uo 
6,111 

.us 
:uc 
5.10 
3.90 
S.10 
S.45 
7.911 
5,90 
uo 
Ull 

10.n 
I.ill 

13.IS 
2U5 
1U5 
;JU5 

Call 

.61 

.54 

.54 
2.10 
8.90 
.u 
.u 
.78 
.78 
.&a 
.68 
.78 
.78 
.88 
.94 
.98 
.98 
.98 

1.25 
1.45 
.74 
.91 
.118 
.SB 
.118 
.SI 
.51 

Z.70 
.68 
.64 

1.45 
11.30 

.41 
1,115 

.88 
,ea 
. 811 
.911 ... 

1.70 
3,45 
1.70 
1,25 
1.25 

74LS'2 .54 74LS363 1.110 
74LS'3 .54 741.S364 uo 
74lS95 .74 74LSJ65 .41 
74lS96 .81 74LS386 .4& 
74LS107 .31 74LS387 .44 
74LS109 .31 74LS368 .44 
74LS112 .38 74LS37J 1.35 
74LS1l3 .31 74LS374 1.35 
74LS1l4 .38 74LSln 1.35 
74Ul122 .44 741.5378 1.1.3 
74LS123 .78 74LS379 1.30 
741.5124 2.15 74LS385 1.15 
74l.S125 .48 74lS386 .44 
74LS126 ••• 74LS39D 1.15 
74lS132 .se 7<1LS393 1.15 
74LS133 .58 74LS395 1.15 
74LS13& .aa 74LS399 us 
74LS137 .H 74LS424 1.90 
74LS138 .54 74lS•47 .36 
74LS139 . 5<1 74LS490 1.90 
74LS145 1.15 74LS624 3.95 
74LS147 2. 45 7'LS640 2.15 
74L6141 1.30 74LSA545 2.15 
74LS151 .$4 74LS668 1.11.s 
74LS153 ,$4 7.tLS669 1.85 
74LSl54 us 74LS670 u~s 
7'LS155 .611 74LS874 U-0 
74LS156 .611 74LS882 3.15 
74LS157 .64 74LSH3 3.15 
74LS1H .58 74lS684 3.15 
74L.S1GD ,68 74LS685 3.15 
74LS161 .114 74lS688 2.35 
74LS162 .61 74lS689 3.15 
74LS163 .64 74LS783 23.95 
74LS164 .611 11LS95 T.45 
74LS165 .94 81LS115 1.•s 
74LS166 uo 11LS97 1.45 
74LS1H 1. 70 81LS98 1.45 
74LS1&9 1.70 2SLS2521 2.75 
74lSt70 1.45 2aLS2569 4.20 

6500 
1MHZ 

5502 ......... . ....... . .. .. "' .. ....... 4,90 
8504 .•.. •.• . . • •••••••••• ' ..... . ...... 6.90 
6505 ......... . ....................... 8.90 
6507 •• • ••.• • ••••••••••••••••• . ••••••• 9 •. 90 
8520 ............................... , . 4 .JO 
8522 ••••• • ••••••••••••••••••••••••••• 7.90 
8532 ..... .. ............... .. ... . ... .. 9 .90 
8545 ...................... . ......... 21 .50 
8551 .......................... . ..... 10 ,85 

2MHZ 
U02A ................................ 6.90 
e52:!A ........ . ...... ... .... ... ... .. .. i .90 
e532A ....... .... ... . ......... ....... 10. 95 
e545A . ............... . ........ . ... . .. 26.9.S 
85SIA . ..... . ................... ..... 10.95 

3MttZ 
850211 ....... .. . .......... ., - ...••• , • 13.H 

6800 
18000 .. ' ...... ... . ... ............... 58.95 
68DO ., ..... . , , .......... .. ........... 3 ,to 
8802 .. . ....... . .... ... ..... ..... ..... 7.90 
68Cl8 ................................ 12.90 
9809E ..• , , ....................... , .. 18.95 
6809 ........ . ..................... .. 10.115 
6810 .............. . ................ .. 2.110 
6820 •• ' ..... . . ... . .. ... ..... .... ... . . 4.3!) 
61121 ....................... . ......... 3.110 
6&28 • • ••..•••••••••.• •••• •.•. •••••• • 13.95 
6840 .............. ........... ....... 11.95 
6843 •••••••••.•••••••. . •••.••••..••• 33.95 
684• .. . ....... ....... ............... 24.95 
684S ••• . ••••••••..•.••••..•••••. . •• • 13.95 
6847 ••••••••.••.• , •.•••• , .•.•••..••• 10.H 
6850 ................................. 3.20 
681>2 .............. . .................. 15.70 
6860 ••••.••••••••.•••••••••••••.••••• 9.110 
6882 .•••••.•••••..••••••••.••• • ••••• 10.95 
6875 .•. . .•.•••.•.••..•• . •. . ...•...••• 8,90 
6880 ..... . ' .......................... 2,110 
6883 .• ••• , .......... . ............... 21.95 
111047 ........ . ...................... 23.95 
6808 .... . ..... . ........... . ....... . 18.95 

&800 1M.HZ 
68800 .... ..... ..... . .... . ............ 9.95 
&8802 ....... •' .•. ' •••.•••••••..•.•.• 21.115 
U809E ........ , ......... , • , •••••.••• 21,115 
6880!1 ••.••••.•••.•••..••....•.••••••• 211.115 
&8010 ••••••••• ••• •••••••••• •.••• .•• • •• 6.90 
68021 ................................ 6.90 
611845 ........................ ... .... 18.95 
e&BSO •• ..••• , ................. . ...... 5 .10 

8000 
8035 ......... . .. .. ................... 5,90 
8039 ................................. 15.90 
INS-8Dt0 ••• , ........... . . ............ 16.95 
INS-8073 .. , , • .• • , •••..• • .••• ••• . •••• 23 ,U 
8Cl80 .. . ...................... ..... ... 3.90 
8085 •••••••••••• ' . ................ . .. 5.90 
8D85A-2 , , • , ... . . ... .......... .. ... .. 10,fS 
8086 ...................... . ......... 18,95 
8Cl87 ......................... . . . ... , CALL 
8018 ..... . . .... .................... .. 38 ,15 
8089 ............. . ........... . ...... 111.15 
8155 .. . .............................. 6.90 
8155-2 . ........ ................. . ..... 7.90 
8156 ...... . .......................... 6,90 
110.s ................................ 28 .95 
8185-2 ...... ' •••.•••••••••••••••••.•• 38 .95 
8741 ....................... ..... . .. . 38.95 
1741 ' .. . ............................ 23.95 
B7!i5 , ••••• , • · •••• , .................. 23 .95 

Circle 158 on Inquiry card. 
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8200 
8202 ..................... . ....... .. . 23.95 
8203 ................. . ............ . . 38.95 
8205 ••••••••••• • •••••• •••••••••• •• ••• 3.45 
8212 ...... . ............... .. ..... . ... 1.75 
8214 ............................ . . ... 3.10 
8216 .... . ................... . ........ 1.70 
8224 •••••••••••••••• • • . •••••••••••• •• 2.20 
8226 •••••• . •••••••••••• .. ••••••.••• • • 1.75 
8228 •••.••.•••••••.•••••••••. • ••••• . • 3.45 
82.37 .... .. ........ . .... ... .. . ...... . i !.llS 
8237-5 ......... . .......... . .. .. ... ... 20.95 
8238 .................. . .... . ....... .. 4.45 
U43 . ................... .. ..... . ..... 4.40 
8250 ........... . .. .... . ... . ......... . 9,95 
8251 ............ . . .. . .. . .... . .. . ... . . 4.45 
8253 .. . ........ . ........ .. ' ....... . .. 6.90 
8253-5 .... . ........ . ...... ... .. .. . . ... 7.90 
11255 •• • •••• ' ......... . ... " . . .... . ... 4.45 
825!1'5 .......... . ............ - ....... 5.20 
8257 .. .. ....... . .................. .. . 7.90 
8257·5 •••• " ...... . ................... 8.90 
1259 ...•. • •....• •••.....••..•••••... . 6 .85 
1259-5 •..•.••••..•.• .. .....•••••.••..• 7.45 
8271 • • ••••••• • ••••••••••••••••• • • ••• 38".95 
8272 •••••••••••••••• .• •• . ••••••.• • • • 38 .• 95 
8275 ••••••••• • •••••••••• • •••••••••• • 211:.95 
8279 ••.•• • ••• • • • . ••• • •••.• • •• • •.••••• 8 .90 
8279-5 .•••••••••..•••••• .• •. . ••.• • .• • 9.00 
11272 ........ . ...... . ..... ... . . . . . .. . . 6.45 
8283 . . ...... . ............. . ... . . . .... fl.45 
8284 . . ... . . .. .... ' ............ . .... .. 5,45 
8288 . . .................... ... . . ..... . 6.45 
8287 ...... . .. . . .. ............. . ...... 6 .45 
8288 ........ . . ... .......... ... .... . . 24.00 
8289 ..... . ............... . . ... .... . . •1.95 

Z-80 
2.5Mhz 

2'.110.CPO • , ..... .. .................... . 3-.90 
281).CTC ..... , ............ . . . ......... 4."5 
Z80.0AllT ................... . ........ . 9 .0:5 
Z80.DMA ......... . .. . ...... . ........ 13.95 
Z80.PIO . .......................... . .. 4 ,45 
280.SIOIO ........ . .. . ..... . ...... ... . 15 ,95 
280-SI0/1 ....... . ... . .. .. . . .. . .... ... 15.U 
ZSO.SI0./2 .. . . ..... . . . . ... ......... . . , 15.95 
ZIO,SI0/9 . . . ..... . .. , . ., .. . ....... ... 15.95 

4.0Mhz 
Z80~PU . .. . ....... . .. . ... . ... . .... . . 4.IO 
Z80~C •••••••••••••••• • ••• • •••••••• 4 .. 90 
Z80A-DA'RT •••••• • , •••••••••••••••• • • • 10 .95 
Z80.A-OMA . . ...... . .. .. ........ . . ... . 15 .115 
Z80A-Pt0 •••••• • •••••••••• •• ••• . • •• ••• 4.90 
Z80A-St0/0 .......... .. ............ . . . 15.95 
Z80A--St0/1 ••••••••••• • •••••••. • •.• • • • 15,95 
Z80A-St012 ••• • •••••••••••••• • • ••. • • • • 15,95 
Z80A-St019 • , ••..•... .. . . • . . . . •.. . .•.. 15,95 

6.0 MhcZ 
Z8Dll-CPU . ....... .. ....... . , , .... , , , 12,95 
Z8D8·CTC . . . . . ............. . ... , •• , • , 12,95 
2808-PIO ............. . , , , • . , •• , , • , .. 12.95 
Z808·0AAT ........ . ..... , • .. , • • , , .... 18.95 

ZILOG 
26132 • ••• . . •••••. • •••••••••••.•• • • • . 33.9S 
28671 '. ' . .. ......................... 38.115 

DISC CONTROLLERS 
1771 .............. ' •••••••••••••.••• 15.95 
179'1 ........... ' .... . ....... . ..... . . 23 .115 
1793 . .. . .. . ....... . ..... . .. . ........ 25 .95 
1795 ........... . ......... . .. . . .. .. . . 41.95 
1797 . .................... . . . . .... . .. Q.115 
21111 ... .. .................... . ...... 5J,&s 
2793 . . . . ....... . .. . ......... . . . . . .. . 53.95 
2795 ... . .. . ............ " ..... . ..... 58 ;95 
2797 ... ........ . .. . . - ••• '" •. • ••.•••• S8.95 
6843 •.••••.•.•• • ••••••••.••• • ••.• • •• 33 .95 
8272 ................ . ... ........... . . 38.95 
UP0766 • •••••• • •••••••••••• . ••••• • •• 38.95 
M8H75 •••••••••••••••• • •••••••• •• •• 28.95 
MBH77 .. ..................... . .. . .. 33.115 
1691 ...... . ...................... .. . 18.95 
21•3 ... . ........ . .. . ..... . .. .. ..... .. 17.H 

UARTS 
AY3·101• , .. . . , ., . ..... . ........... . ... 6,90 
AY5·1013 , . ... .. .. . .. ... .... . ...... .. .. 3.90 
AV3·1015 .. . .. . .. .. .... . ............ . .. 6.90 
PT-1472 .. . ........... . .. ... ...... .... . 9.90 
TR,1802 . .. ........ ... ........... . . . . .. 3.90 
2350 ••• • . .• • ., ........ .. ..... . ....... 9 .110 
2651 ... . ..... . ... . ... .. . . .... . . . .... . ·a,ao 
TMS6011 , . .. ......... ... .. . ..... . .... . 5.90 
IM6402 .. . . ... . .. . , • •• •••••• • ••••• •• •• 7,!Hl 
IM6403 • , ..... .. ....... ,. • • ••••• • ••• •• 8.90 
tNS8250 , ........... . . .. . . ... . ........ 9;95 

INTERFACE 
8726 •. , . . ....... . ....... . ...... .. .... 1.s• 
8T211 ........ , •• , ............... .. . . . . 1;84 
8T95 .............. . ...... " ........... 88 
8T96 ............... . .. . ........... . ... 81 
8T97 . ..... . ..... .. .. . ...... . ..... . .. ' ,88 
an1 .. ........ .. ............. . , .. .. ... ae 
OM8131 .... . .......... . ............... 2.90 
OPU04 ... . ...................... . .... 2.24 
OS8835 . ...... . ..... . ................ . 1.94 
0661136 . ............ . .................. 98 

Cltale 1sa 011 lnqulry card. 

VOLTAGE REGULATORS 
7805T .7• 1!105T .84 
78M05C .34 79D8T .14 
78011T .1• 7912T .84 
7812T .74 7!115T .14 
7815T .74 7924T .14 
7824T .74 79DSK 1.44 
7805K 1.34 7912K ,_,. 
7812~ l.34 79JSK 1.4' 
7815'K 1.34 7924K 1,44 
7824K 1.34 78Ul5 .78 
78L05 .68 79L12 ,78 
78U2 .88 79l15 .71 
78L15 .68 LM3231C 4.90 
78H05K 9.90 UA78S•O 1.90 
71H12K 9.90 

C,T • T0·22D i( - T0-3 L . 10·9·2 

DIP SWITCHES 
• POSITION • , •• • , • • , .•••. , • •• •• . •• , . • • • .84 
5 'POSITION , .... . .... . ... , . ...... . .. ... . 89 
6 .POSJTION . .. .. . ......... . ..... .. ... . .. 8ll 
?POSITION ......... . ................ . . . 9ot 
8 POSITION • . • • • • • • • • • • • .. • • • • • • • • • • • • . ,94 

IC SOCKETS 
Hl9 100 

8 ptn ST .12 .10 
14ptn ST .1 4 .11 
18plnST .16 ;12 
18plnST .19 .17 
2Dptn ST .28 .28 
ZZptnST .211 . 211 
24plnST .29 ..2.11 
21plnST .. 39 .31 
4DplflST .. Q .31 
64 pin ST 4.20 call 

ST • SOLDERTAIL 
I pin WW . SB .41 

14 plnWW .88 .51 
1sptn WW .ea . 51 
18ptnWW .98 .1.9 
20plnWW 1.04 .97 
nplnWW u• 1.23 
24plnWW l.44 1.30 
28plnWW 1.64 1.44 
•OplriWW 1,94 l.75 

WW • WIFIEWFIAP 
ii pin ZIF 6.70 CIO 
24 plri Zl F ll.90 Cllt 
2lpl11ZIF ll.95 c1U 

ZIF • TE:XTOOL (Zif<> ln .. rtlon For .. ) 

CRYSTALS 
32.7&8khl .............. . . ... . ..... . ... 1.90 

1.0 mhz .... . .... .. ... . ............. . . 4 .1'~ 
1.84U .. ... .. .. ....... . . . . . .. .. ...... 4.90 
2.0 .... .. . . .... . ............. . ...... 3.90 
2:.091152 ... . .... . ............ . ....... 3.90 
2.4516 .... . . .. .... . .. . ...... ... ..... 3.80 
3.2768 ..... . ......... . ... . .. . ....... 3.80 
3.579535 .. . . ... . .. . ..... .. .. . .... . .. ~ -10 
4.0 .... . .......... . . . . . ...... . ... . .. 3,90 
5,D ............ . ., . .. . . . .. . . ........ 3.90 
5 .0IS88 ..... . ...... . ... . . .. ..... .. ... 3 ,90 
S.185 ............ " .... . ,. ........ .,. 3.90 
5.7,.J • • •., • • • " • • •"' .. , "• • • • • • o • H • 3.90 
6.D ....... . ....... . ... ... ....... · • •. 3,90 
6 .144 ..... ' • . ... • " .................. Zl.90 
ll .5538 ... . . . .......... ' . ..... . ...... 3.90 
.e .o ··•t.-••···· · ~~··· · ··· .. ···· ······· ' ···90 

10.0 . .•• • • ' . ..... . .. .. ......... . .. . ... 3 .90 
10.738635 ... . ................... . ..... 3.90 
14.31818 .... . . . .. . .... . ......... . ... . . 3.90 
15.0 ........ . . . .... . ... . ...... . . . . .. . . 3 ,90 
11.0 •• • ••.••••.••.••• . .••. • .• . .•. . ..• . 3 .iO 
17.430 ... ....... .. . . ...... . ........... 3 .90 
19.0 .. . .... . . . .. . ' ..... . .. . ...... . .... 3 .iO 
11.•U2 • , , • • •••••• , • • •••••• • ••. • •• • . •• • 3 .90 
20.0 •• • . • ••• • ••••• •• ••••• • •• • •.•••••• 3.90 
22.1114 • • ••••••••••• •••••• • •• • •••••••• 3.110 
32.0 •• • ••• • •••• . ••• • .••••••••••• • ••• • 3.10 

RESISTORS 
~ WATT 5• CARBON FILM AU S TANDARO llAl.UES 

FROM! OHM TO 10f'fG OHM 
50PCS .. .... . . .. ........... .. ......... 1.25 
100 PCS. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 2.00 
1000 PCS ....... . . . .... . .... . ......... 15.00 

APPLE ACCESSORIES 
80 Co.1~mnC"1tl ........ . ...... ... ..... 129.95 
16 K Oa rd . .. . . .. . . . . • . . • . • • • .. • . • • . • . • • 42.50 
F~n ... . .. . ., . ..... . . .. . ..... .. , ... , , •. 38.95 
Powe1 S11pply •• •• .• , •• , • • • .. . • • • .. • • • • • 114 .SS 
AF Mod . .. . . . .... ..... ... . ... ... .. . . . . 2- .95 
Jay sue~ (AP!'•• UJ ... .. ., . ., ....... . .... . 29..95 
Paddles Apple . ... . . ...... . , . ...• . • • , •• . • ll.95 
Z80 Cart! .. . ... . . . .. . .... . .. . . .. . . . . . . 129.95 
SCRG Switch-A-Slot , • .. • .. . .. • .. .. .... Hl..95 
Paddle Adopple ... .. .. ... .. ............ 24 .95 
Exto11d-A Slot... . ... .. . • • . . • • . .. • .. . 19.95 
o rs 0 11•e . . .. . ... .. .. ................ 22'4.95 
C011lralle1 Card . .... .. , • . • . ... ...... , , • Ml,95 

51/4 " DISKETTES 
ATHANA OR NASHUA 

SSSD ... . ....... . ...... .. ...... . . . ... 18.95 
SSDO .. • ~ .• . ~ ~ • · ~ · · · · • · · · · -· ~ ~ •.. . ~t• H tl5 
OSOD •• • • • , • • , .. .. . . ... . . . .. .. ... , .. 27.95 

PERISOFT 
ACCESSORIES FOR APPLE U & lie 
ALL WITH 1 YEAR WARRANTY BY 

PR INTERLINK 
CENTRONICS 

PARALLEL INTERFACE 
• Slmple lo use - No config11rfri9 required 

• Use wllh any centronics prinler - EPSON, 
OKIDATA, etc. 

• Includes Cable II Manual 

$5800 

MESSENGER 
SERIAL INTERFACE 

• Con"ects io any RS·232 serial deVice 
• B switch selectable drivers Tor printers , 

terminals and modems 
• Includes Cable & Manual 

$9800 

TIMELINK 
REAL TIME CLOCK 

• Applrcallons 111 me management, word 
processing, communications, etc. 

• Ex:clusive Alarm Clock feature 
• Battery reohargos automatfcalty 

$8300 

NEW BUFFERLINK 
ADD.ON PRINTER BUFFER 

• No morewaltlng for printed ou1put 
• Connects e.aslly to any parallel interlace 

• Ex:pandable from 16K to 64K 

$13800 (16K) 

The Flip Sort1"' 

The new Flip Sort™ has all the fine queUtles ol 
the origlnaj Fl1p Sort TM, with some added bene­
fits. Along with a new desfgn, capacity has frl· 
creased 50%, lo hold 75 diskettes and the 
price is more reasonable than ever. S19.9S ea. 

The Flip Sort Plus™ 
The Flip Sort Plus"l'M adds new dimensions 10 
storage. Designed wllh slmnar elegant llnes as 
the ori glnal Fllp Sorir1.1, i n a transparent 
smoked ecrylfc. Ttie Flip Sort Plus™ h~ a sior· 
age capaci ty or over 100 dlskettes end has aO 
the outstanding features you have come to eic· 
peel from ttie llip sort Family. 24.95 each 

2100 De La Cruz Blvd. 
Santa Clara, CA 95050 





PERSONAL/PORTABLE SYSTEMS 

Franklin 
Ace 1ooow1co1or 
Ace 1200w /Ortve 

Apple 
llE 
11 EStarrersvnem 

IBM 
IBMPC64K Kevboard.1 Drive 
IBMPCXT 
au for an Configur.itlons 

Kay pro 
1Cavpro11 
Kaypro4 
1eavpro1a 

Columbia 
1600-12 3 2011 0 rive.~ 

Eagle 
Eagle II 

Corona 
POrtallle 1 onve 
oesl<Top computer 

APPLE, FRAl':!IKLIN 
Accessories 

calf 
C!l1 

s 990 
1395 

S199S 
4595 

.511150 
1850 
2595 

S239S 

51895 

S1~5 
2295 

Advanced Logic Systems 
Cpm 3.0C!rd s 299 
ZCirClCPMCartJ 139 

RFMOdU ator 
A star 

Ciibson 
s 18 

light 01!11 for Apple II & II E s 249 

Kensington 
S\l51ems.wer1Fan11surge S 69 

Micro Max 
\l jewmax80Ew l 64K orl?ani EXP. to1281( S 1119 

Micro soft Products 
~g~~~~w 1 cpm s 2~ 
Premium Polek 469 

MicroTek 
Ram1616XcarCl S 49 
call for Other Mlcrotek pricing 

Kraft 
JO\IStlck S 42 
J 0115tfCllllB Ml 45 

v1aeotern1 

seri~flnt.Erf<Jce 

JO\IUICk 
P3ddle5 
se1ecra Pore 

Videx 

ccs 

TC Products 

LOW PRICED 

s 209 

s 119 

s .$9 
28 
38 

Hi Quality DISKETTES 
SV4# Disks 

5!JIS1de/ Olll Densley 
Dbl Slde / Dtll DensH:v 

8" Disks 
S<ll Side/ Obi Densitv 
Obi ~Ide I DD I oen5itv 
All 01~s come w 11?einf0rced Hub. 
s vr warrancv anel no t tJ.ulk padle<t. 

Advanced Access 
smo~ea Plexr91assolSl(ettElub Hormao 
a · vernon 

Sil<Jbox 
27abox 

S28ilbOX 
34ilbox 

s 19 
26 

IBM PC ACCESSORIES 

Ast Research 
10 .. serial port & clock calender 
comoo + 54K serial, Parra1e1 & c / c 
Mega 54K serlalc/c 
Mega Pal( 
E~P<il"1<1SMega to512K 

Maynard 
roe Disk controller 
FDC IPPOlsl<con ro11erw/par Port 
FDC ISPOlsk controller w iser port 

011adllnk 
Quadram 

Tandon 

s 119 
269 
269 
256 
289 

s 155 
205 
225 

s 495 

TM 100-2i320KDrl\leJ S 225 
1/J Disk Drive 

s11m1lneol51<orlve s 205 

EXpansio" Ram 
11164. 200NS 6 ea. 9 tor S SO 

USI 
MUiti 0 ISPlaV card 

Hayes M c-ro computer 
300 saua Smart MOClem 
1200 Baud smart Modem 
Micro Modem 11 
Micro Modem 11 w1Term1na1 Package 

J.C..t300BalJd 
Aoo1ecac11 

Novatlon 

s 199 
ll99 
259 
279 

s 119 
269 

-- -

5 %" & 8 " DISK DRIVES 

siemans 
F00100-SO 8 ' Sgl I 01)1 Oen 

Mitsubishi 
2ll91Hi3001/0bl01!R 

Shugart 
SA801 R Sgl I Dbl Oen , 
SA851 R Obi/ Dbl Oen 

TM 100-11601< 
TM 100·2 320K 

Tandon 

TM ia1.11quadoenslry 
TM 8118-1 Sgl/ Olli Oen 
TM 848·2 Dbl /Dill Den 

DISK DRIVES 
FOR APPLE & FRANKLIN 

Sup-S 
controller 

!illtel 
Efl[e!I 
Elite Ill 

supers 

Rana systems 

• Ac!d 579 for concrouer 
Micro sci 

A·2 
•AOd 570 for Concroller 

Quentin Research 
ADJJ leM~te 
controller 

DISK DRIVE CABINETS 
5114 • Cabfnets 

5gl C<llllnetw / pwr supply 
Dual Cltllnel.5 w I owr SLIPPIV 

s ·· Cabinets 
Sgl Cl bl necs w I fan & Pl'lf. 5ll PPIV 
DLtal Cllllnecsw / fan & owr. suJJPIV 

s 169 

s 389 

5 lSS 
469 

s 160 
225 
339 
359 
435 

s 209 
69 

s 2119 
399 
499 

s 219 

s n9 
60 

s 55 
BS 

209 
259 

VIDEO DISPLAY MONITORS 

USI 
Pl 1 19 • Amber HIResJ 
Pl 2 t!l " Gree11HIRE!Sl 
Pl 3 112 • AmlleoifRest 
Pl ll n:i· Green HIResl 

BMC 
·12AU 112• Green! 
9191 co1orcon1ooslre 
EUN!20MHZI 

zenith 
ZVM123 (12" Gre nl tNeWl 

300A 
310A 
color 1 conipos1te 
COlorll RGB 

Amdek 

Princton c:raphics 
PGSHlC12W/IBMQlble 

Tax an 
12 "Amber 

PRINTERS 

C. ITOH 
Gortlla-Banan'!t SO cps 
ProwdterB51v, 120 Cl)S 
Prowriter 111550t15'1 
Prnwnter1 serial 
Prawn ter11 serial 
srarwmerF-10, 110 pu 
SSOOOP. 1 ea cps 
PrlntmasterF-10-ss 

R>C.BO c120 cpsl 
MX·SOFT 180 CP9 
FX·80i160Cp~ 
F>MO(H15'" carriage! 

Epson 

NEC 
PC802!A 1100 cpst 
PC0025 rw· carriage! 

Okidata 
Mlcrollne92Pt 160 cpg 
Mlcro1ine 925 1160 cps1 
Mlcroline93Pn60cps, 1s ·1 
Mlcrol i ne 9351160 c:ps. 1 S" l 
Mlcrollne82AIPar. &Seriall 
MlcrolmeBlA 11s•· camagel 
MicrolinesaPrnJOCDSI 
MlCrolineSllS i200 COS! 

Star Micronics 
Gemjn' 1ox 1120 t:DSI 
Gem nl 15!100CPSI 
Gemnt15X 
Oelta10 

s no 
120 
139 
uo 

s 79 
2419 
13a 

s 105 

s 1119 
169 
299 
4?9 

!> 47S 

s 139 

ca11 
C;ll 
Call cao 

s 199 
699 

5 489 
599 
799 
699 
379 
629 
929 
999 

s 2911 
389 
1189 
llAl9 

PRINTER ACCESSORIES 
Orange Micro 

Grappler 
GraPDler 1BKBuller Exp. to64~ • • 
Bu Her Boar!I, wor~s •IGrapplOl + 

Fourth Dimension 
Parallel card & cable In terf3ce ror Apple 

Microtek 
oumpllrig GX Graptltc Prlmerlnterface 
oump11n9GX16lncerracew 1 16~ orour 
Ac! e111:Jona1 Bu ffer1ng 16K 

IBM ro Printer 
Kavpro co Prin ter 
OSllOrne co Prlnrer 

Cables 

s 119 
179 
i19 

s 49 

5 99 
149 

15 

29 
29 
29 

No surcharge for credit cards 

t, 11·· VISA I 
I -- :....J 

Circle 91 on inquiry card . --1!1 
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MICROPROCESSOR COMPONENTS ~ Digitalker 

" ..• r•n 
• .. lt II .. 

" " , .. . LI ,, .. ,. J' 1l pn11 lP " II .11 .. ,. ,.. LJ .. .. .. ., 
"' • " JO " ., .. 
H• l f! JI ,, .. .. ,, - ~~ n ,. 
1• fi•LJ .. ... 
U. ptalll " 1111 •lJ .. " 

SO LOERfAll IGOLO) , . 1i>lt• 100 .. 

SfANDARD ... WJI •• .. " •• , ... ...... .,,"" .. .. 
Uw'fllJ .. .. " ..... .. 1'I . ....... .. .. .. 

1:t•l4 ., 
"' •••n .. .. " ''""" •l Q lt~W# Ill ... ... 

lliJIAU ... .. u.-n "' Ill ... ,. ,.. . ' .. 1~ - ~ UI "' '" 11-,.1it ,, 
" u.-v. .. 1H . .. , ,. 

)4 ...... ... ID WW H ... W ... . .. ... .... u 111 ' " u .. ww ... •n "' SW.00 M lnlfl!~m Order - U.S. Fund• Only .Spoc St.HI• - lQc ••ch 
courom"> A<•~ldllnt~ Add 6 Y• ~• Se1u To1 ~1'} 5fs-: ~:'J~%~1~lr°.&"t'.oG ~~~J'~~~.S./.'~~r ~"':r:'J."i~ ~·: i;~~;~ nc. F'!l<:fi Subj11Ct lo Ch•n11 .. 

·.-·ea.l) Ji~&; ~ 
1355 SHOREWAY ROAD, BELMONT, CA 94002 

1111113 PHONE ORDERS WELCOM E - (415) 592·8097 Telex: 176043 

OT1050 - Applk•I one: Teoelll ng 1rd11, 
; ppll.antOl1 clock&, iUlomotl"•~ ta lecommun•c.· 
t lons, l11"gunge tr.ani.l:1llons~ etc. 
flit O~ '' .i .,lahO.tlf:t DIO.ff AUIU'I ~ 
.l»lld .aatul wnrn. :1. ·~ .illd 11 o.1Mit .... 1 ih1tt<1h0ii11 T 
W.rtrd• •• JOflUS fwh! htfM &UllJ"'HI lfUCH" lldQIH.ld, INl~"O II 
,.aulblillto01111r.11rl•l~111wwinl•a•,.11111lJ.UJt1~•~a1 11\411 :.hoAH.'\ 
at rMn NfUn<:U f 'IHI .o;.ur n... tCJlli l Oii IM Df tmD '- • ;hl'li I"' •tJ• rNMimW..C& FM~PD C,. f.drM •'t!n.cBOll'!IDll&)"9'el.2. 
Nl TN-w.c.an~r6c.h-....-litw1 II-~~ ta~, P"D" 
ffilc'l9 •l'dmJr4>•'11 

T ... 01 ttiM '=Mlh.t• <it• ~1 'n:ilirtJ,.ml CNp, M.Wl5'1 I [410 Pini! 
•rtelta.odtl:OHC:t\RIG"'t Mlll.ti !D.&.U"J l!N ,.MSl1'4iS$JlltQ• ·triill 
•I'-' • ltfl 11 Mu.llS 1NatCI tUa ·4""11 • '-<"~..0 ~lk 
dtl,O'Mll • llW 1,.._tlo" .t""1, 

OT1050 Diglta1ker•M . . ....... $34.95 ea. 

l.UJH • ., 
l t.Ul&."4 I 

·~ t\I•·~ " 1Uv1 

'" '" ' '"' " "' It;. I 

'" '" 
... 

Ulli»11 ' 
,., 

IUXI ... 
1 \11.l..4~ " 1 
lt.1)1 .. 
u.n.-~ .. 
\.UJ !1 " Mt,rllll"' 

-~,. 

I lDDD~ 

Circle 244 011 rnqulry card . 



RS2S2. SERIAL SELECTO-SWITCH 
• 5't11 ltlwl IMS ol .. Y"Cllt°"ll!li d.ai<J • ~., O•IJ,lllJIOll Ill 
~nal pOrt• • Com1idOJ'i ili a t~ 0025 Lype 
ru r MO M..HJ#t MIU' 

ClHS212·AB ~-W•Y Swllch . • . t'l l'ol.i& 
(l·RSZ52Jl8C 3-Wey Swilch . $119.9& 

oa2s PARALLEL SELECTO·SWITCH 
• T1IS ~o .O,IJlllf. • .., •BM COl!tl).Ulbll • Sw1tc11M 2~ Ii.OS I""" 
I rs ~ttJUl!d l • C.nne<.1111t 11e l!lnile ll!I?~ l)l!• 
fU I MO tl.UCAll! IO.li! PllC( 

01"24•1\D 2-WaySw ltch $13.9,95 
GP2Jl·ABC l>Wo~ Swl lah $179.ll& 

CENTRONICS·Sn'LE SELECTO·SWITCH 
• SWlt<hti ~ l fi ltnos • Clloo-;, "& li rr\111 CfOlrQ11tA 
"'Ullll(I tiUl1't!Otf ~J 

GCENT-AB 1-W•fSwUch .... - .S199.95 
OCENT·AllC ~-Way s .. itch $'.l29,9!; 

Mioro·Loglc corp. 
Ml CAO-CHARTS 

.. 

- - --

ACCESSORIES FOR APPLE• COMPUTERS 
Nufll~rlc/Au~lllary Kaypad 

(or APPLE lie' 

· ~ 

&l~ndod 80 ColUmr'll 64.K RAM 
Cart! lor APPLE /Ja• 

. ' 

' "' ; •. . ;,; 

Coofl~g fan for APPLE IJ , 
U and II!!' 

PlllH~a ltJ'lp,j11G7 l i1t fll.-11No .A_-flJ' ' .$4.A 
~-~, .. -...,..._ .. _...111'1,._._~ - ........,..__ ................ _.... .... ~ .... 

5'/." HALF·HEIGHT DISK DRIVES 
m ·r.ro DAJt/Ui IJ!f Tlf£$AMll:i ~PllC~ "''°"r CONY HTION .. L 1 . ~ ornVI 

·'' ~.;7 • ..., .. TEAC FOSSA SHUGART SA455 
Niii !110 llUDUliCf l'fll lCI! $$Nal.f elOfZO. 

ML·Z·~ zeo CPU $S.!l5 • .e '" 
ML·BODOA 8080A/808SA , SS.115 • '° """ 
Ml -!iS02 6502 (6SXX) • SS.!IS " ""~ .. 

=t~~= :~~'!°;¥;~Pln-Ou10 ·~; ·= ''"'""' 1-------------------1 • :ti:::.'::'I~ 1 

BOOKS 
llii•• ~ , ., .. IUJ I CMO!i C•hl~ l 'ill ' I tti .ft 

f!lll ..,.1J1111• ;t_.C. COM M iL 0 Orm- '"" 

!KIJOj N.a1~1Ull•U 0AIW l!l oM.jUl12;1 n •lil 
IU" ~fttl L~, lF 4DC 0 AC LH 8tN 

~ •l~l A.t.rn i;ir,ouaBov\UMat ffft 
ltf• D91l- l1~t,U #M] .. 1- llbMs EIPft0"lli im.,I!! 

.*Ot ..,_ ... ,~ lbt.-11!16., I IOJI -rrJ• CA 

:)0010 thl..U1-'\vo-..111114'9 •••ncllbou'o . 1Ma U .. H 

tJ.40 ~au• ""'• ""' lltM """ • ~II M(n . "°"'• M p. 
• 11 u 111>na' L~ur 4ppliQk•ll H.Ninn.i• ctml t,"l..H 

cnli p.tqtsl i1pP11e.111-CJ1"1 •0•1111. LI';•"' 6r111-.. tu:c: 

lOO ! J titlllm• J:P,t)LO.l• ·ilo.ti ll.DZI 'lllS 
111'1 »ltdl -".GGl1c.i11iiS'I HIDfH ~I l;!j ... s tU<. 

:IQO TI l!lot!O.t;ii loo• 11.S)J in .~ 
""" I .i(Jai UllCIUUUKHHQ ...a $.,r,:iporl C!lltn. 

~ ht.1 1i l .W iuniUjc.tt1t*iilntir1 H•mfttmt!6. j'lll~ U +l.H 
• POfl•I Coor\1•111 ;.-! ,-.r.fihr.um" ~QI"' ""'cir. 
!111\D:H'\IS 0.tA '5.ihMI> ""4 !1'ht' dl !I ... i"'..Wtl lflll. 

Ith lflrdll t. l\Aiti'l .!i [P\llQP,b. (lfl~'"'. 8~ "''"""' ... 
1-IOIW !.ttf W iCildfHOG••.:.01 ll ,i*'~•f• l ttandbee& tt tlll• 11 ... ..H 

L.o;INQ!t9~ Conlii111WI DUtil S!lt~t 0... •141 ot 
l"! ti>l .. ll Q!Qil'!OC:~ •ri.Jlil~~,, .... 

< . 

ATARI PADDLES 
JSP (2) . . . ....... . S2.95 pair 

ATARI DRIVER 
JSD(l) ., .....• •.• S:?..95ea. 

TV GAME SWITCH 
U.s.eo on A I IHI. Cos met­

- lcn ll~ 0 1eml1hed. 100' 
lyllC llOriJll, 

TGS-1 ... $1.95ea, 

J;:.?J.'-#,!l Digital Thermometer Kit 
11(#111 '!ll •lt:lf 

JE300 _. ___ . $39.95 

Circle 244 on inquiry card. 

• l.N!WlHN!'it• .--­
- ise... •• 

• l:VDO Vi 
•!'l\ft>C - Sf .. 

• (l••t• ITitr• lifl+ I 
~ ~~Mi' w11r11111tt~ 

I • -- - • f1~"1trJ. 1 th1• 

· ~~~~·,.11r 
• ~yl[IJH ...... tilllilll~ 

• Su•2~""11 I l l • •D 

I 
S"-f.l• rtloAUI 

· s..t~"il!l~~.' " " 11""0 
• W11•1)tlt f 11,1t tt 

FOSSA .• __ _ S249.95 SA455 ' • - • 5259.95 

Keytronlcs 90 -Key Keyboard 
Wit H SEC\ffl"ITT £vtOC:!t swncH 

. 
t I I,' 1, 

• 0 • ' • I t 0 0 "' 

- .. ... "' 
- . . "'. ' - -

L 
,, ..... ~ 'tl5Wl l lMl\Nlrela. ll\t9 •t)OO•ld •1111 t L.11U1 • · llK"Uld~ ..,I llo 411\Cl11Mab t•l!J ..... Id Oii••1llt l !JitlnDl 
II IMIQllO~ u4 1 .t.,.,.~1;_i."''l:llifQ C~1CO!ll.,I' ~1 l01111~filClfl .illlttf!11W-I!~ l.w;::l rCAI-,_. 
11 llfl'11men• ... woe ~ ~ ~ .. ,..,., CQI• f\11~aM• 111 ..... ~ 111· 1111•1~ ~41111 , ~ WfliW •o h ti1u.t1r 
tll:l.if'lttl IM~ta ... i:.itmof. •NI W\t"'-111<&- ~'\l!'IC"ll 7 ltl'I 

' Part No. KB270 , . , • . . • .. . .. .... . . .• •. • •.. , . $79.95 each 

~~ll\i'lfli I MICRO swircH 15·KEY Knuo~~D . ., =-~':P·=::~.:t.~~~ ·-~ --""~=t.:·'IOC W..V,wrl 
tt)dO>, W'1 lo" ;, Plrt~o. B.!15018·1 529-95 UC~ 

lll·TEI( 14.JCEY NUMEJllC U 1', AJJ 
l,..T I 11 ·Gur;-.ut ... , •.,up ,,._ .... ~ ~ c-i11111 W •t 

P•rl~o ~· 14 $9 9hEh 

- -

ELECTRONICS , 
1355 SHOREWAY ROAD, BELMONT, CA 94002 

ioiss PHONE OROEflS WELCOME: - (415) 592·8091Tale)(: 116043 

JE664 EPROM PROGRAMMER 
8K TO 64K EPAOM·S - 24 ANO 28 PIN PAt:KAClES 

II.! n-, 
1u n1• ru~11 
l \IH l f4t11ll 
0,iifA T...st\J• 
l l.l_ j;llo ln2 
lij .,, ?t11" CJ l 'l I 
1111.,..._ VCMQl,11~ 

ft .. ~-~lllN!ltl ._..,,_ ll'lt f lllSOM 

ERS~D08 &u11. AMIQ (IHI . Lf D AH UIRll 

fl ll l!CE 

.$~9.96 

5249.95 

IBM MEMORY EXPANSION KIT 

SAVE HUNDREDS OF SSS BY UPGRADING 
MEMORY BOARDS YOURSELF! 

114fl' Oat tt• DOpul• .,~ ~ --'" f!MI to •did . .. dGJtl""91 
IM",. tHI(, 1:1~.Jl,tlf'lM:iL TtsilMIJlll'.1i.l t 11111Ut pat1urA.t• l~H•bn1tel 1 

M 04k trfl• llleli•ttiUlll Th• ~ t i It .tilnf>h11 01 _. , 111111 - jlii -.1 IRI , .,, !ht 
rw'n9.. ",A.\ill C: llfpl ~n lht IHinl~ f>'QC~ tl• ¥K1 N~ ttw 1¥kl IJlllNllll 
n:t &wltdlH. lNrt.1$00.1 . ,. ~ru::.lu i:r.d.. 

IBM64K INlne 200os 64k MMsl , 559.95 
EXPAND YOUR MEMORY 
TRS-80 to 16K, 321<, or 48K 

""ltl•dli I s Fm• <ll lo 1&11Roqoitu111 D• • K~ 
Madll J • fro,. ~ · II 4i1C Roqu~m 131 rbno Kil> 
C*10r = Fram tr: It l:llK ·fl1i;uh 1 t1 f 01111. ~II 

• ' fH HI • Hl lD,,,._. 'wD hJAf;Mt. bM. if Ill l • I • llftlllrd 
- D•'f"il ........ lei nPI ~•< tl hFl!llW -

IRS· l ~KJ ·10001 lor ColOf ~ MoGel Ill Sl l.95 
rns-1&K• "2Hno fa, Modol I $10.9! 

TRS-80 Color 3 2K or 64K Conmslon Kii 
LI•~ •n 1n•~ll lit ~ Q.Cl!nlltll'- *'1"' e 0-ll o11 •t.11 ~1111 D<I 
lf , ~11c f!~.1 a; con1t""IJM~taontA;IJll)f'I Cl:m•1 1'PS-IOct.llD1 
CGC\fll~h1ni 'f!-11" ( c•~-t blUl'G .t ~ ttf'l'I' cotar n""lMlt•s 'O ~"' 
fJ -'Mo'IPIOl1-l'"l ~.;[1111.JXf!'lt 1~ "''liltl«PwltM .... Of•ll lr.&l oll 
,4.,, 4t~IC "~Ill OO'Vlrl011!19 fOV hi••• fl'.LEJlf 005 "1>!1113'lirr.1 S,ll 

TRS·84K2 . , .• , . ....... . .... , .. $54.95 

~ 
~ Sti11gar1 eu1R 

oomp~ tfbl• 
• Si~l•Sid•cl 
• 17 T1.1cU 
• 400/ llOO~ Byte• 

t:epoclly 
• lndu'!try Sl.oru::l.nrd 

!~:~:!.:;;.!:?::" ~:~ot.;~::..rN. ,,:/ ~~aJJ~:!1._~ 
cwtti•I., T111n1f .. ' 11r u tlt'l"MC- Jllrl~ lillru'•IT;~ , ,......,_ 
Ull!M.11;~ deftl,1r, '""" FOO t.Qa.t 1• ~~ Ii)""°"'" Ml"' tl\11 ••11t1• 
.I~ wit MC18iltd IBM ~II I -qt •1111 PU. e.'1u~ ~ 
l 1 'iA.C a- S>MKL, • "14"ac , 1 Priftt rM. L • ~-voe r .a .. ,..,. •• 
~aii.':'5T~~~{~ .. ~~~-=~~'~:9r..:,~3~ 
ll'Wll"llJ.llll: 

P &Ul4Cl.. l'-llU 

FDD100·8 .. $169.95 ea. 

655 



PRIORITY ONE ELECTRONICS 

SDC300 
1-80 Single Doard Compu1er 

• F11llv ~ompjl~S wllh IEE$ 696 (SIOO) t11s Stilnd~·~ 
• z.80 Cf'IJ. 4 Ill 6 MHi 
• 64 K Sylas. OI RAM wim parfly 
• 2 lo lo I( !ly\er; ol ~ROM 
• Z4 llll adtlt l!S1iUIQ to I & M IMl?S 
• FllM SA.SI P~I YI th 8 bil 110 cli\ta ~~ 
• Fu•v PtograrnmabfQ Com~mcal~ Opt«1RS 
• Du.a1 Programmable S~il full·Dupex Cnaon~I~ 
• SuPIHlfls CP/M Pins, MPIM, and lURBODOS 
• Permalllllll Bus Masier or Slaw 
• Two F uM Duple;: Sl!ltll Porls 
• As\lllcillOl'IO!.ls, SynchrCJOOllS, oi ti a LC 
• So1tware Selectable Baud Rate SCl-57,00C 
• Solrwateseleclable5,6, 7 ors Blts/Chatooler~ : E~~I\ Odd. 1Yllo 

Panly; 1, 1.5,2 Slap Bits 
• CRC Geneta t loNCt•edjng/S~na Mod~ 
• Pcll~d 1/0 w lnlenupl 
• J· Hi 811 Counter Tlme~536 CtO C1~p 
• I Year Warraill v 

8¥SOWDIS ZllOA 4MH1 A&T 574100 
e• 10S31ou zaoe 6MH2. AA t ss2s.oo 
8~ PGG2H24DS 2' lnll!IJlil Sellill 1/0 calJI< 
&V PSC5'DM12S 12" 50 p njnU!fnal dlsllc~bl!! 

U!UG 
IHUD 
~ IU5 
$ 2UD 

VERSAFLOPPY Ill 
Floppy and Hord Dbk Controller 

• S-100 llEEEJ6!161 Comoatlbl 
• StlllllOlls lo.ir 5 W' ll! 8'' floppies 
• Phaseo lock loop crata .separator 
• Supfl(ltls ll1tee 5 't." Wmohes1~r dlMIS 
• Compleio errOI C11cdiinfl 
• 2 ~ byle sectnt bumlf 
• Data lraosler OI ~P lo 5M bytes/sec 

Alt81/•111• ••Pl-ll•r, 11H13 - ORDER TODAY/ 

1uCS:1eon vFW·J o.n ~1101ter (A&1)$ 89500 mua 
1namu1141 • w/5 .. ~ OP/M 3 OSIO&JOO $115.aa 
1naerm11u• w/6" 1mbri!!<I ~IM · J.O $108100 HH.aa 
ll •PDm1311Q' W/'511 " ~ed CP/M ' lD S'IOll:l.00 UH.DD 
n 1raemn 144' wl6" banked CPIM' 10 s-.011100 ~ns.ao 
• CP/M lO ~ contN,plMI rot lite SOS S8C300 ~tll 

VERSAFLOPPY 11/696 
Roppy Disk Controller 

• S· t 00 II EE EJ6961 c:omoa1l~re 
• Concurrenl SUllllOrl or 4 drM!S or 5V. " Of 8" 
• OoUble densi1y lamtals 
• Stlliatat~ C01mecto1s IOI 5't." "..i ij" drive cable~ 
• Single ati(J double sided disk dri\Je ti11><1bll lly 
• CRC error ood~ ci1eC ·ng 
• Ptiased lacl<ed looP data i;epatatOI 
• f\,."'<Xtmmendod ltlr OPC•alion wllh IN! ZBCI CPU 

BUDSllllltl V~ 111696 111&1) .$400.00 "51.11 
Hrl&mUi.J• W.1~ 5\ro" 1~ Cl'IM' ~20()0 $4Zl.OQ 
n PDHR3114Z. W11h 8" lllb:!Aked CPIM $$20 0() M2Ua 
HPtlhl'nlta· Wit~ 5V.'' llante<I CP/M 562000 Mzt.aa 
HPDIYF23t14"1" l'll!tl 8" banh'.ed CPll.4 5610.00 "4!11,GG 

•CP/M' 10 ainfll).lled lo! Ille SDS SBC300 

SOFTWARE .. CP/M PLUS1
"' ~.O 

SYSTtM R.EQUTMMENlS iUID OS INFORMATION: 
CP/M• 3 0 '~'" a n1111irr1.Jm ol 11 2,1( bylesol sySltlll RAM ~itlene<I 
~~a two~ t64M •acll~· lor QfllJllllM Memlirl Sil~ llilllllll!lt•s ~IV 
~teaied to 1111! OS b<; meoo selac.\JOllS In CENCPM TIM! OS I~ 
!lll'ldro inlo ll'otl iroclJles, Ille 1e:11de01 IJ(lfllOll lha1 re5'1!es ri lh• common 
~ .. aoo ri. llanl<.d pon"" tllal -lllh:5 lhe Ulll>ftt "'"° ol BNAN 0 
1"'51 ~ rnm t:11nlll10fl or..-il Thtltanmoo arta mu!\\ bCI 11111114 K lo I 5K 10 
IJI! axnoa14llft w~n Ille IM!rlbilllOM COOfllWl&liM 

IWSDS39144 CP/M 3 n B" banked IOI SDSSOC300 UIMO 
8V SDS39142 CP/M J a 8" untianked !Of SOSS6C30() $31~aa 
BY$0S39143 CP/M 3.0 SI"'' banked tOI SDSSBCJOO $315.00 
anosm 41 CP/M l.O 5W1 unb!ml\1ld !or SOSSBC300 SllUG 

1/0-8 
8 Port S.rtal 1/0 

• S·100 HEW696) -ill\le 
Sl'f'Chlu<JDIJS OI ;isyi'CllOU5 DlEJDCE 
t/O IJll!l5 are ildrassab!a to ;J11y 8 byle baul!Cl~ry In 64 K 
Sollw;ire .sele~lable ba~ r~I ~ 
FuM duplex, up lo 1 MbiVse0 In sy111:bmnow; mode 
fl , 6, 7, Of 8 dola bll5/Char.t(ICI 
Stop bllS - 1, 1 5, 2 
l'anty - odd, BWlfl. °' fllflE 
~Hor dot~clloo • p.iritV, llV~rruo. CRC or rr;imlna 

t'mipU: 
• R~iv11<rt~ 
• All rctelve tllarncters 
RHI l1111e Cl.OU witll Bt!l111 Bac•op 

Plrt Ill, P11crlpllon U1t '"~' Our l'rtu 
II 10531093 a Asytit S«lal IA& n S695,00 SHUO 
llV SDS31094 B Syoc serlal!A& n S795 00 Sl75.00 
~•lll~ E.acbJQI l'alHr.a..,,26 J!lnlleadet O!llor.,,.VOcallle fettx~Jllfl11l!ii!d 
11 P&CHCUOS 26 !WI S10' a>tll!Clollo D825S 2~' ' $ tUS 
Bf PGCUSIBDP 26 pin SKT OOIV\EClor to DB25P 5• s 15.70 
8WPSC25SlllDS. ie pin SKT ~ecl111 I ~ 08255 5' $ 11.55 

PROM 100 
(prom Dumer 

• s 100 OE EE-6961 CoAl1l~llble 
• Pn!Qooi~ lritl Rlilow11111 EPfiOM~ 2708, lnt~l 27511. 2716, 2731. ~1Mf 

fl!J(;&!! ltr;lJIJmDl\lS ~616 
• Dip !I~ S.lr!Cllo11 ol EJ'f\OM IYPf! 
• la VOC: l'rOljlilrlVTlllfll ~ Gettaiated On Brlilrd 
• Maxltl1Um l'mgn1mm1ng Imo 16,JJW Bit.< 111100 Sl!<ond! 
• Pnti!!f R~IJllCmMt HVDC a1 300 ma.+16 V[)C a1 100 ma.-voc 

1 aa ma 
• Tit CXllf4l~UblC 
• SQ~war4 ~lsll".11 F'Joyl()6s: ror ~ OI Olltf't;I Ric lrom SDQS, CPJM 

Ill PM!il ""6 l'looramR"t'IO !Ille PflOM 
• P1119raot1 verlllci•wn 
• Vl!r~lcatl0<1 ol £raS1.11e 
• Z!ro k!Sl!liiOl'l fQl'Ce s · el 
• Orte Vear WiWfilnl 

zao 
STARTER 
SYSTEM 

A COMPLETE MICROCOMPUTER ON A BOARD 
• ISO CPU wltll 156 IMhutllllllS 
• On-board keybo.lt~ 11nd cNso!:ry 
• 01Hioard PROM fl!Ofltamn1111 lil1 s1fl!llevdlaoe PROMs 1271 6, 

27511, H25161 
• Kunsas Cily stand<inl cassette 1nlm1ace 
• Sllnple key r.onlrDlled audio cassalJe IOild and dutnp 
• E~panslon PIO'iislon lor 111011J111 ng (WO S· 100 CIO!lWcillfS (S«;~elS 

001 Jllckrdl!d) 
• Wlte wrap ~rea 10! cU5tMI c rculuy 
• Single S l!lll tlW0111Jh fll\M DI PflOM 
• M~rnory l!X il!ID lllld change 
• Porl O~lll~IC and Cllaf\OD 
• ZBO CPU IC1J1Sll:I and Cllilng' 
• 2~ By1e WUG monitor I~ RO~ 
• I K avtflj ol flA M ~C~p;IOOi!blc lo 2 K Byles} 
• A~ Chilnl'llll hardware l:All.mlet/ lirner (ZllO-CTCf 
• f b·dlr~IO~ I 8·bli llO IJO!tS: \280·PIO) 
• Up to 5 progrn111mabl!! breakpoints 
• sw11o11 5electabla PllO M OI ~ltt • cs1a11 
• Vl!ciOll!d 1n1errupts p1ovlded bV Z'80·CTC and ZBO·PlO 

aunsa1001 zao Starlet ~cm \Mn 5450,00 1:112.00 
lft~~Vl Wt!loN ~ ilS I 

ExpandoRAM IV 
256K Dynamic MM 

1 
• S-100 t!Eff/696) Clllllpol l"'~ 
• 2 56 K Coo11Q1Jrallon 
• DIP SW1tch Selec1ab~ Addressin;i 
• Bo:lrd ma~ reside anywhere kl the 24 Dfl addr~s r;p;IC(l 01 th!; 

I EE.E-696 Bus 
• 8 all<! 1 S Bit Ila til TtunsletS 
• P;11fty Clleck 
• Optlooal Eiror Oetection/Corroclttin 
• lll'lisiblo refresh at and or any 0 P eode l~leh lo mid refresh cycle 

every ltH 6 mltrma:ood$ 
• E!lt>r Oere£tlon <in! C1111ec11on {Kammlng Codej I bil correctlon-

opllonal 
• I Year W~rran y 
P1rl llo. DHG~,tloll Lia! P~a. Dill l'rlDt 

8UllS38018 EJJJ,ln«iRA IV 26S ~ IA&T)Stl45,00 S 110.00 
llUOS31019 ExpatldnRAM IV 256K $1990.00 f!11G.OD 

w/E OC IA&n 

E?<PandoRAM Ill 
A.aridam A«ess Memory Goard 

• POWER: +7V to +1 DV ~ 400 n\6. ffnil:i) 
• I vna1 W<11ra111v 
• Phantom oolput disable 111 mm.ial sw11Qh SGll!ctatlie OU!JllJI 

d15ilble 
• Typlc~I power d1!s1pat100 al :. wai ts 
• 4 MHz operation 
• P011 addressable boa1d !$11!GI IOI mullH1s1u svsteltl 
• POWER: ~2 S 1n111norv c~Clel 

+7v lo +lO V @ 400 mA tmilll) 
• I Year Warrnoty 

BY!OS3I091 256K E>lo;>lll!IJAAMlll /696 S625,00 SMU9 
IA&ll 

ROM DISK 12& 
Progrom Accellerotor 

• !HOO (IEEEJ6!1V) COITIP•~• 
• I 28 K Byti::; cl ~lorag~ pct board 
• Uses 16 US!ll SJllll)flcd 2764 or 2732 ll'IJll EPAOMs 
• Up lo lour boarr:ls persyslem lat a lota1 QI 512 K 
• M~e1S all IEEE li96/S·100 .spec1llcah11M 
• Se1 !al Ptwt provided (using 6251 UAAl) 
• lliP ~1di selcelable addressing 
• LOQ!(s mce ~ disk d•M! 1D lhe system 
• Elinlnates media problems 
• CPIM Plus suppotl poilMed 
• Ideal for envlronrnools where mech~ni~al d1 Ives are not PfdCUcal 
• CPIM' and MP/M 4h51aQ lllO!lfalll5 
• 1 l'Cllr Wa11an1y 

H8Dl381111 RD"4DISC128KwloEPROMS(MT) mono Utl.OG 
IUllSlll03 ROM CllSC Ma111i;11 
II r6CHRCU 2' lntemal SCrial 110 callle 

RAM DISK 256 
Program Acc.llel"Clfor 

• S· 100 jlEEE/6961 comtial~ 
• 2561C llYlilS ol sequcqtrally aceessed rnemo1y 
• OrHio.1rd lr1111'!ipil!enl refresli [only Wilen the M 1 !il(JMI 1s 

Slopped) 
• Faster lbllfl ~ Oo11py dlsll dn11e 
• lnsla I tJCllgl:am liv::lutlort [wllefl QOllllguroo lll!l RAM DIS -2~ 

too~~ llke a ~ino1e deosi1y &" diSll du'/e) 
• Sou1ce COiie l1brat l•'S lnc:Wl!d 
• On·boald dynamic: RAM ooolrctt~r 
• Bank addrosslng all11WO l~e us~ ot IOOC bcJard5 in lht! ~11111 iXlrJ 

11."SS le be acce.ssoo giving yoo up lo 1 MIJ'ylo oi stt1raoe 
• Asy11Chronous bus Of)tltaUon •ncl uses the W/111 bne orily a:; 

I eileC 
• 1 Vear Wam1111y 

Pmll1, 

ntoS31Dl2 
101>5!1102 

Dmr\ptla~ UI! P~Ct 

Rani Disk 2561( !MI} S875'.00 
Manual 

U.1Pllt1 
sm.oa 
s 10,00 

ORDER TOLL FREE (800) 523-5922 - CA.. A~ HI CALL (21:>) 709-5111 UYTE Oc1o«r \'Jf 

Clrcle 374 on Inqu iry card, 
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PRIORITY ONE ELECTRONICS 

CO-PROCBSOR. 80&6/8087 
16 bll B or 10 Ill 8086 CPll \\•Ill sockets ra 81lB1-and80 136 

8' llTllH 
11'1 limHC 
llHT1HU1 
nHTTHCU 

MT 8MHI 8086 only l TSO.DO • 
CSC I DMM1 8086 Cllti S K50.00 SllUI 
.A&ht1ill 8087 OPtlOO SIDS0.00 $131.00 
CSC WI h 8081 Ol) :iolr Sl1 50n(I •1aq_,IJO 
' 6087 U!ll\5 clcJc); speed To 5M'1z 

DUAL PROC.ESSOR 8065-6088 
G"' a Mlil orW!dns lrUO 16 Bit Power Willi• Slilndatd B bn S·IOO bu&;. 

IJllTT91U A&UMHI $495&U 8. 
nrnmu csc 6/ll MH< $S9S.OO •97 .87 

CPUZ • .Z80D CPU NOW 6MH11 
Mi Mill 21100 CPU w-11 24 ail MllU-Slnfl 
FASTEST Z80 CPU AllA.11.A.BLEJ 

nmma J/6 Mfll Mr .s~?s.oo 22.8.95 
rmmot 316 MHt csc $425.00 374.87 

DISK CONTP.OLLERS 
DISK 1 OMA FLOPPY COtm\OLL.El\ 

~;isl DM A. Solt Seiclal, ~trals Up Ill Fru 8" ar 5 " SlilQle or 
Dooblt! llllns.1v Drives' 

8'Pall11A.CPlll A&l w/C:PM 2.Z g ems .S07GOO $489.00 
W1ian p111chased .. 11..., 0" ili!J: <lr~ll'! ...... $450. DO 

aJIOB lll~C l'M csc w/CPIM 2.2 & SiOS $770.00 Uts .. 00 
n611T171A lldk I Cootroltet Ml 1495,00 ~368 . 95 
n UT171 ~ Disk I Car•iloltel tsc .35!15 DO $HO.OD 
nHTCPll!IO t:P/M H' llJr 1.8018085 wlrna I j!. $148.05 

BIOS B" SID disk 
IYSITDPMH CP/M 2 2' lat 804& w/llr.lnuilll a BIO s sm. 95 

S" SID disk 
DISK 2/SRECTOI\ CHANNEL 

HAAD DISK CONlROUEI\ 
F!l$1 DMA ? boaid 5111 cciHrott4 S'-i9i1114Q(IO 211"5 or FOJltSIJ 2:!00 

l'/ll<! dr1V1!$ lnel~d!I! CPIM Z.Z' 

ew emn~ M~mtlll!d & Testeo s1esoo 8. 5 
"nn nc csc 9195 oo $&5o.oo 

M-Dl\IVE/H PP.OGRAM ACCEU.EMTOI\ 
lnl•rllru~ ltllillJUll lwo llllllClfli-. al Mis al 10M~ IEEE696Cllmpalillle. 
R<!qu1ros ar.y C01• P11P1 11CPU and a DISK 1 Ei1ci1IX1arUctllill1ins512Kol 

t~ !ll IOw ~ (l!OOm"J RAM wll~ Pllfily cht:CIOOv 

ITUTlllA M·DRl\1£1llW/SDllW11 MT SUIBSOO 1249.00 
ll'UITIUC M•DRl\/ElllW/!.<lltW.r!,CSC 520~00 1495.00 

STATIC P.AM 
Fl.AM 17 - 64K CMOS STATIC P.AM 

12 MHz, RAM 17, 2 Wat ~ OMA CompaOble 24 RU Addl!SSlnO 

R61Tl751M 64~ A&I t2MHI $4B900 $4.U.00 
-.,m1setM 64~ csc 1w11z 5599 oo $550.00 

l\AM 16 - :32K x 16 DIT CMOS STATIC fl.AM 
8 and/or 16 Btl 12MHz, RAM 16, j2K x 16 or 64K ~a IEEf/695 

16 an 2 Walt 24 1111AddrtSSlnJJ, 12 MH1 

H ;mm IJ.4K MT 12MHz S6SO 00 I . 0 
n nmac 64 csc 12M~I StiSO 00 $51D.OO 

PAM 2t .. 128K STATIC RAM 
816 RAM 21 12MHz, 128!( ~ 6 °' 64~ ~ 16 IEW696 

6 oi 16 B1L 1.2 Al11pS. 24 Bil Addres11lng, 12MHz 

Bl ~amu 128K MT $109.~ 00 $858.95 
n nmac 12a c:sc s1245 oo $1125.aa 

1/0 DOAIU>S 
SYSTEM SUPPOl\T f MUlTIFUNcrlON DOAN> 
Sl!lial pllf1 (Mftware prog ~. 4~ RAM ~IAA!d. 15 levels di 

inlftnJOl 'e~l lome CIOcll. opllonOI nmt11 ~00!!$.IOr 

'"' ... 
HHTIIH 
BUITIIZC 
ltlll1tll 

'"'"m lYHTIIU•I 
1umua•1 
anmu.112 
e~smn:m 

A=mbl"" & Tested 
osc 
M~m cn1p 
Math Clli!J 
MT w/8231 r.taOt Cliljl 
csc 111/8231 M~U1 Cllip 
A! T W/a2J2 "4<!h Chip 
CSC w/8232 Mi1ll1 Chip 

S-15000 $308.95 
SSSOOO MIUO 

'195.DO 
•111.10 

15645.00 $538.95 
l745.00 lUMD 
164$00 $531.115 
$7~5.oo ••1u1 

S-100 MOTHERDOAP..DS 

IUJTI5U 
HllTIHG 
IHITIMA 
llllTIMC 
9HJTIHA 
9'Cmssc 

AcU\ft T<mi••l!llf\ 6-12·20 Slo1 

MT 6 Skll \2111.\) .Sl400C $1!5,00 
CSC: Ii sfoi BIS I S 19D.DO .155.atl 
Aaf 12 .sfj]I (3 l~ I 517500 $155.00 
csc 12 sbt (J Ills.I S240.oo •zzua 
M f 20 tar /4 'lbs.I 5266.00 $235.00 
CSC 20 Sill t4 lbs. I SJ~ 0.00 tJ1 D.01 

128K RAM 21 
• Fully static: design uses less power than dynamics 

( 1.2A 1ypicao 
• 24 bit e tended addressing 
• B or 16 bit data 
• 161< window deselocl 
• Switch selectable PHANTOM disable 
• Fully OMA c:ompatfble 
• Assembled and Tested 

BVllBTRAM21 LIST PRICE: $1296.00 

-VISA -

l.NTINACD. 1 
fwo$5i;il VO 

HllTIW Asstm!Jed&TCStlll S295.00 $111.95 
nlm:UC. CSC Sl70.0D tan.GO 

INYWACDl.2 
llm patatel Ollt ~eriil uo ltoilfll 

'" Hll IO.& A,J5'Jf1WJl1d "t tOd $325.f)O U48,00 
l'fHTISGC CSC $399.00 SUUG 

IHTERFACEJI. 3 

IHITIUH Assembled & fes!eil 569900 $518,95 
n HT! 1'1H csc 200 hr 8 pOl1 $849.00 $l4U9 
l'UIT1145A AsslllJlbll.'ll & Test.ti $599.00 $448.95 
nun1uc csc 200 ~r 5 POn $699 oo CHUI 

INTERFACEP. 4 
Three Seri;al. I P•nil I ~Uonl~ Pa1ii!I~ 

nsmm Assernbl"'1 & Tmstod '450.0o $314.117 
DllT117G CSC S5'1MO '414.17 

MPX CHANNB. OOAl\DS 
1/0 Mul~~er. t1S1ng 6085A-2 CPU on b:ialll w/16K RAM 

11'\ilnlHll Assembit.ij & l~ 5649 OD 51U8 
nlll!llCll CSC $7~9Jl0 1174,19 

12 MHz 
SUPER SALE PRICE: 

$650.00 
EACH, WHEN YOU BUY TWO OR MORE 

$695.00Eacb 

OP.PEP. TOll FR.EE (800) 520-5922 - CA. AK. HI CALL (210) 709-5111 
,., 115 lllSA Mr. a~r. CIW:• Mrnty0llll7llS 1'kt.Dlll\' Ca""5idmb addBl'o Sillos!ilJ. MiNH.tUMP EP~rrtOllOEASl(oo l~ltH10~IMUM SHIP 
Pl tit 4 ~~NO UNG l)f s:J 00 tof tlW tKll l 111$ ~Ill• ~o· !111 ''"'~ ilit11'1 I0111\1 pwic C)1~elS:ll'l!I 50 lbs 601\I rr e'l)I~ "1J/lecl .Ml 111<.Jlllt. fltllldf ¥W' pliloo """-' Ft as 
" ' ~lf4JC1 l~<h•"1uw111-11.11 ""1"" W•\. llooi. t " "'"""1. 111 1•1c .. 111rovpnOcl~ 1g~3 !A 1't1V'l"Ol1H iern~l•nlll!ll St1oy 1111101nclm,>.r<J 1tli.lld$011!;1ci1a111t 
!!$Mg!~""'""'"""" Cr 11C'1d 0t.,.•11111ll. cn111Qf<l '1>J•0011>1• l1oton1 S11C '1lctli llll llffPlllGOlderaor:lij Wo ilftool tesuon5illl! 1..-1\'tlllfll•~1C11l en,.... 

RETAIL STORE PHONE NUMBERS: (Olotsworth:) (213) 709-5464 - (Irvine:) (714) 660-1411 
Circle 374 on ~ nQulry card. 
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~llt: 
• lBDA 4 r.IHJ CPU wil~ 6"' ~ tiyti~ Ill IJtH:;i; 1d AllM • llAM l$ 
p;irflllOOCd Iola two b;loM, On~ 15 ~tw;iys ntl1'1!, 1111d li'Mi ollillr 
OOr..<letl11biP. a1"1wmQ 1111! U!t fl/ MPIM • t'lnYl!IOOS , .. ;ulll El'llOM 
12716, 2132 41! 2764) • lwof\S232 s"'l~ll/OllOlls,~:; t~ 19,200 IJ;llJll 
• Two b bit Jlil t ~lll!f VO polls • OMAJIOpf)\I di~ COllH lllr • Sillgl~ Of 
llOUlllll de:os11y, 5'f1Qte 111 dOlll!le sided • 1:11111 rol5 up IO 4 dtlills cl 5 ti"' 
tt 11" ~nves • Siml/Jtaneou:s <11Jera1lon M fllJr O" lid 5 I'.'' drl'lf! • naal 
lime ciock 

SnllfbUtr' fll DptrlllH Wl1ll ~'1M' 

l'lrl Na. lllnrtpnu u1.l l'l1t1 

"'iLUIOll! C1mflUllred ' I ~~ 250 nS" o«IIB $395.00 
~ !or •Ill 11110~ 5.l!lilll ano 
6 ~3"11tlve!i 

8' T\UI ooi C1X11i9u1eo wrth a u rtS ljjlJW!lt! $695~0 
cnmp IOI ll!P Wll~ OlltM T:tr>don 
Mllsublslt Md MPlll" iltlV!!!; 

Slli••••l•f' f'r ·a,.mlll• •N• nr111a·u­
nnu1an.C1:J11"1\lled w11~ a ZliO oS pre;orite s11g5_00 

W<11P IOI U5l1 wll~ S!luvltl 
illKI S mt."ftS B" 1111\111:1 

lfTU:~10ll4 t:«ll1g11rl!ll w.111 ~U11S 1111!'1'1111. $B'l5.0D 
tll'Tl~ IOI U:sll 1'111h D11mu, Tar1Clan. 
Milsublstu ~•ii Mf'l 8" Oltvn 

SIHPP<'1!l "' !lhl$ WI ~111111• rlems: 7 l~s. e.Ch 

ftATll~U: 

O.r PHU 

1•54.00 

o~o.oa 

flSD.DO 

$na.oa 

• Zl!OA ~ Mlli Ill 2808 5MllJ CPU • 1,a~ (IUll\I poprl.1te(f) onbo;;td 
RAM • Ml!n"" v can be p,·uicioed onlll ~ ~menl:Hlll ilDV~ ~ boliodary 
• P«w!t tll!!;ICll Gil! 27 16, 2~QI 275-4 EPROM • HwrRS232 >eoal 
IJ)llS I! ~o 19,2()0 bi>ud • fWo Pilt•~I pJl'I~ 

IWll.UID274M Ht SBG· I w/128 llAM 
lflllAIDH 61.!til SBC-I 1261< llA!ll 

U1l l'ric1 Ow l'l'tu 
$ 9'1500 s uuo 
;11 5,00 sma.1111 

LONG DISTANCE ADAPTOP. DOAN>S 
HTUA12110 PSCl~S2~2J ""'10istil""""'1erfaceu lo Sfj fl 
llTWltot PSC l~Sil22l ll!RJ dlsti~ mWf;!ce oc:>1P 41)1)1) II 
H nn lttO PPD """''"'' rnletlm lut Ull l• l;SO It 

rmuus: 
• zen 4Mfl1 CPU 
• flatlil\' dli~ ~..,llttll!r. Cl!ijlrol!; Slll.!Jle'OOu!Jftl >11100. ~l~leldutAAe 
do~lV, 5 tW' nM B'' M C11rv1:> or both ar 11\C iilme lime (4 ~ 
mn•lnliln\I • ()ntl)ar~a716n1111111111£1'1lOM • 1¥ lcllfll<lll..,.roote 
271 EJ'AOMs • n.~ l\$23Z -Serlill ll0t1$ (4S ID 9ti00 bwitl! • r ~ 
~lalllll llClfts • Relll 11nie i:!Qek • P~OM ]Rt'.l!TranMNr ~ a116"s 
l1eQUlfes an e>lernal llolliJ!JU sw~~) 
Piii l o. D1m1pllH Usl Mee 01r Price 

IHW111tl ~DC· 1 0 !lS prr:wnle atnll ilJI ~'95 OQ $1160.00 
l1Se wlllr DUME. MffSUBISttl, 
rANOON, an:! MPI 

&rTLUllOHUC· I 250 115 p1aw1lt~ ctimp llK Sii95.(f0 fM0.00 
1JSeWl l ~SHUGAnt •• 1f!llSIEME s 

IUTVRES~ 
• Guarani~ toQl)tl(i11~ al 4Mfl11111th nowalUtalO!l • 2561( dylianllC 
RAM U511!i Ille ~la· 4164 IC • PHAllTOM ~lflllal dlsatb Qlll f]UI or 
3111 11~m rlllt -I"/ bollrd • O• 11oa1m rehll"..11 • TimklQ Ui~e:1 are 
ilol11 .\'lltl lliTI!Jl!'5 1o alillWOQl!latlMwlt ~ 8080, lllO, &DR$, O! ~lpna M ltm 
Cf'IJ'i • ht~ OI t6 l)a1>1ts Oii! 1Mdi! lip fl/ ~l( 11\tlU(!QJllllnts • Ellt!I 
se~llf.!!11 may IJe 1ndivldua~ ....nte~ or ~~.!llled 

Pili No. Bmrf•tiM Lhl l'llc• Dir "'" 
eniu I OH Po!XJ{a fr.:I to 641( $.55U 00 
BUTWI Oit l'lt!IUl:l IJld IO 2Sii K S995".0ll 

• A z !Ml~ CPU • S~P!IOll or w.·· lflli!l-di•k drt'lel! (STS06 OI OflUl\'il· 
erll) wrh • Coillrol l~ r "1inm1m1ealrons WiUJ Ille ~1 JllCll.'C""°' ~~ 2 • 
two 28•1Hr1 !otkl!ls allowiuq Ille 1J$e gf up le 1t;~ b~los DI Olt-boaid 
lPftDM ~nd ~p to K by1!!! ol ®'boatd MM • tlt!OrdQ l~pe OI IY~ • 
t ~anslo11 15 1r00!! pos:;ll*i wirh •Ill edurnl!i t;i1~ 

A11;11tabl t'l!tly ~lb tl\lilftl'f DI 196l 

Hnn1 llD Hard Olrt/flljl!l OOOLmllft! 4Mltt $79500 t780.IG 
lHUIAI 111 H.lld D~i!OI! en111rot111r 61.tflz 5&1500 $!ff.IQ 

4 SERIAL AND 2 PAP.AUEL DOARD 
FUTU•f.t1 
• lRS232 $l)m!IPultSW1lhtull 1111C!r.11.lid~ (4S· l9,200) Cl.llAll • E.1Cll 
jlllll ts Sl)<'t!~•W~irlll • Thf!Z80ACTCmaybelmpli!n1e1~eili!ri1Uial 
ll!lril <ioc11 • TWD par•llol pert~ Wllh Ibo lllOA PHI t0 
Pall No. DHMJllH Utf ,nee l~r l'i'lce 

11\'Tllll 17~ PSIO 4 se<lilt 2tlilr.lrel1JOU5 S:ll!i.00 -tH5.DO 

$Z15.0D 
IY l ~~aAMIDG 64 Olllpul B Ill\ S-100 DIA llollfd $315.0D 

REMOTE SENSORS, AIARMS, mm, AND 
CONTRDLURS FOlll USE wmt ABOVE AID D/A 

CONVERTER BOARDS 
RICDITSl rllfl t lemporoMe 5efl!iOI 11 It) s Zl.115 
HfCDllJI rnmo•e lll)ht 5l!nso1 fl int • 21.15 
IW ICHltJ1 rarnclc rnru1ur~ w.w f1 l~I $ 5U5 
•nmsa•1 r !Ill! 111\oMJ ~tlt!l:IOI pl:illll f2 1.1$.) muo 
811COOJIACI ~!1Jil r"flllilc ~•-!Mdrlllinor A he:!•lll!I s •ue 

QJOllQl!llr fl 0•1 
Air Conditioning 6 Heattng Ovct Volves 

H ICOADWl 7 dla•rmlit .at~e 14 r~I $ 74.15 
H ICO.D'iOI B'' dlnml!1a Yi!IYe f4 lllS.I S 75.IS 
H IC0'9'111t II" dl>!nei11Vil11;J15 l115.I s 71.15 
11'1 ICDAHIO I 0" (ll;nrH)lll' vaJl'e 15 lbll $ 71.H 
AVICDUWn t 1" dlil!Tlelr:o vall'lt 16 !till $ 11 .ts 
tW ICll~llt IZ" dlil1nu1"' val•,v 16 l~I $ IU5 
H ICD!lilfl3 IJ'' dlamut ""'"' 16 lb.~I $ 1-4.15 
HICDAHl4 14" ~rain!!~ valw: I~ lb.s I $ 15.15 

64 PIN CABll HIEMBLIES 
lf1CIMl4,CI 04 (lln $Miilie il!led 4' 1onV 12 111!1 $ 5U5 
!Vlr.tlDl4'11:~ 1;.t P1nSh!Qleelldl;ld tll' IO!luta 1~1 s tus 
1¥ M:DtlMl'C. 114 pin 5"!Qle ended W' lofl!) 16 lll!i.1 $UUICI 

"HOW TO" A.PPUCA1)0N NOTES 
II y~ wwkl !I~~ 10 ieatn MIOrt •li011l 1hl! ICD De~ Colllrol Sor es 9' 
penol>QrJ111. CO Offtt{ a Cllfl1lllele c01hK1Ulln or flD'N To 1111p1ie2lior6 
rtOIL~ Sill how YUiii COll~lfl t:aJ1 t:DOtllll 'IOI/! hlVl'IC Of athci!, QI (Ill U•l!d 
, ~I al an ll'di1l.1r1a1 contt11I ~lorn 
AICOAPN Altellll:allol11!111os (1 la) S lUQ 

' hrl 11 .... ., a11c11,.u.1 U1l 1'11" HU l'lllCl 

n 1c•cm1tMtN SllC II>' r ~ $995.0G wua 
II IC•CPl~ .SM~ Sii." lliJWI S99SOO lttUll 
111c•rt111 n1 25~ °Kev1~ ilAM 1995 oo n1u11 
AICICl'M- 4MHtslilWV••'111Clt fJOfl $17500 SQIJIO 
If IClllCl'SO <MHl sl.iVCJ/!l)lncl1 1)!11 $485,00 S445,d0 
If ICICPSIA 6MHt •"<Vt!lasynch pll<I SSS0,00 "'81,llO 
IV ICMCl'Slf 6MHz ~b"U/5'f1t1;h !QI SS60,00 *411,DO 

11 1c•11111 
111c•c111n 
ntc•rDc 
rllCti!&!'OC 
lllCICUCU 

IS1111J1lirQw !<Jill 2 ~eatl!I 
AS2J7 l'ooo!llhtw ciru 
~''"""' l'illilirill ~·~¥ea.a 
~· Aoellr O.slt l'el~IV catd 
~~· Rlwt Olsll """""'ity Cini 

r. ~~· 

OomlJllH Pit•• 
tf/M 011 r.·• ~ncl{il'<" as 1rac d~k~ ius.oa 

Cl'llll' fO" fDC·l 
n flUl031 Cf/I.I'" !WI 6" ~t!il 5'!." J5 had! dis ll3UO 

r1"4011 • hi 111 m.fTH Fiim cn1n111rs 

BY Tllll m v L22 •111ale '""" $300.aa 
·nnumt vt.22.1ng1e11t.• wi~ ino.oo 
11Tll11HO v122-'""" !W1JDl•w,himi1"<!iDlh•ot• $150.00 
hllwm ·~ I ts1I IS INWllll CDMIHllMto llt!alH, 

Cl'/111' for Till lysl••••llr" 

II Tlll1 OU CP/M oo ft" and 5 " JS tlllcl< disks $115.00 
lllll11010 CP/M 0118" IOITANOONTMB48 THlllUtlE $U5.00 

Cr!• hr th RIC·I 
bTUl.11011 CP/M' C!I B" •rMI 5\\1' 35 lr.iclr dlsk5 $13'5.DO 
nllDT040 CPIM' W1 ~· lo' fMVOrl Jl/~49 THl~llNES $1;15.00 

U1I ,,,,. hr Pit•• 
S32Jl,QO SHU$ 

1oe 
8 Pllrl Se11Rl 1/0 s, 1 oo Eloird 

If HllOU M$11mllf@O ~ 11lS~ 5550,00 $450 .. 0D 

I04 
2 Sti~il. 2 Patalfd l/C S-100 lloald 

11 UllOO Assembled & Te£Loo 5200.00 IZ4U11 

2706/2716 f.Ptl.OM Pfl.OGllAMMUC. EPP.OM DOAN> 
Plogrant!i,708n!l716 ePROMs ~olds~ 2708•l~IQOI• m6•(B 

If UlliiH AUe•~ & Te!lled $265.00 ftll.IT 

:>UAL 
NON VOlAlllE CMOS RAM.5 

8, 16, i>r 321i. 8 01 16 Bit Qal:L ~tlM) 8aclr\Jp On Oaard 6Mtit. 
Ba!lli SeleGlalll!! 

llfD~LCllllMI llK MT 
lfDULCIUll l 16 MT 
IUULCIUIU S2~ MT 

~95.00 wo.ao 
5~95 00 1.5511,DO 
$695 oo aua.oo 

256K DYNAMIC MfMOP.Y 
2.'>6 K. ~o 11!1 ;iGC:ess tlllle, 2 ' 1za11: 0111i1nlt.11ion, 2~ ~11 i!lldtl!S!>tlfllL 

pa1lsy errv do1oc1i0f\ 
H Dll.DM£MHIC Am•m~ & reole!l S-1-29_5_0_0 ...,, -tl-ll-,DD-

:l2/64K fPf\OM DOAN> 
B or 16 b,I dala, holdl 2716$ (3211). iir 2732! (64 

ll lblEl'IOIUl For 27 ltis A& l 
If 1111.EPIOlllM f(lr Z732s It& 1 

S295 co snuo 
S295 QO $l15.11D 

AID CONVEP..TEP. 
12 611 R1!5!1111li0n 1 Ill J2 C"""""I IMJJlll 

ll OULAll11 Amtr-.iltil & Tl!Slod S595.0U !HUG 
If 0111.Al•IU WUlinut 111111u AnilJ S!i4S.00 lHUD 

z.ao CPU 2 or 4Mlh 
On bootd RS23'2 Serial port, Oil boam 2 Mon\lij(, ROM, Power OR 
1Uf111l IO any l()Ca!i:Jl'l In SA LED slaltl; hldlcal~ 10! ROM ~ele~f­

hallsl~le ond lnle11upls 

ZBllA AM~z ci;o MT S32!i~~ $258.95 

GCS271901 
8' &&11271101 

CC:S27201 
Bl CCS27tDOI 4 "111 Plllallel, A&l $27500 UtUS 

CCS271001 
ancsmm 4 Port S!!ft;l~ A& T '5325 oo $f7U5 

CCS2800 
llHWtllOll A<'"""~& T8.'lltd S550,00 JUI.IS 

CQ206601 
6~~ Dtm>mie :HOO RAM Cromem«i CR.OM! - Compi!tlllle 

8' CC12111t0! ~00 & Tesltid S45Q!IO "4U,~O 

CC:S242.2.A 
Flollll\' ~ c1111Ullllt!r ICP/~ 2.2' 

OP.DER TOU FREE (800) 52~ .. 5922 - CA.. ~ HI CALL {21:S) 709-5111 
Olrcle 374 on Inquiry card. f!YIBO o!m 19 



PRIORITY ONE ELECTRONICS 
r-~----~~~~~--~~~~~-

.\L\CROTECH lnlernational Corp. r-1 

MACROTECH MAX: 1 SLOT, I MEGABYTE! 
SEE PAGE 477 FOR MORE DETAILS! 

F•llUP' 
• S· IOOllEU· 6!16 IUll cooir;iW'1ly 
• Vado•1StllCllllJ'itJL~- llolel~ll!l'ade>ble.256K - 384Jl-612K • 1111C! 

1 Mega to' 
• lr!QMp!!ill 6MH11nlllMt<flllilD1¥11emsi111118MHt~1• bllllllWiln· 

lrO\nts w.1n no W••t ~1a1ci; 

• Ut>.'ld< c PIM 2.Z·. Cl'/M 3.0'. CPI M 86 Ill MP/M II • all or Pill1 ol 1 Ile 
me"'°')' may be ~id!CI bi!l'v.1!l!ll !)'SIM! mm!Ql\I a!ld Ylrniru d1511 

• MJ Menmrv maoo11111 opb(JI) lcll &· bol ""wonlll!lnt< (Trn11Slatl!d 16·bll 
logil:OJ llldrcu 10 Z4-l1H Pl115'Cil1 addressl Grv.S z.ao. 6080. or 
8065 16 MEG •dlll•S5 'llJ'll:ll 

• OMA luHy !lillf)Olli!O In acalldilllc:e ... ~n IEEE/696 
• · lo~ tl0\'11!1 t«1S1Jtre1tlcn 4 O Amos 11 MEG), 3 O Al!¥1S (2561() 
• it la>'fr llOST llM 4 eye< ·pigg)"bilck" eari1 '°' llOise-lt~ ooer~tloo 
• FtJty .w:ktolBI - Au!lul HOUrrE· zero p1ol e ~ockol$ an ~II ICs a• DUllC tNfOHaTIO The 256~ ond 38~ K l'e''°""' .... l'udt! lhel'ully 

>lltl<eled Host ·card The 512K and l~f1!j!r ~IS'<JrlS •Jso lra:LWI! 1111! fully 
ooci<lll.U "P"lO't'' biMi card lo orocr 1ne MJ emory I.I~ OpllOI\ 
lMkl M3 to • el1d or 1~e pill! .-imber ~d add S.90 00 10 11111 pr!U, 

Pfrt •~ iu Ot1c~Jn11 0111 !'tin 

BY•ACMAIZH 256K Dynamtt llAM (MT) $1U5.llO 
lflllC•A.DU J 84 ~ DV!laml!: AAM IM lJ S 1•51.llO 
!ll!ACIAD1t sm DyfWflle RAM l.AltlJ $1UO.OO 
HIACl!UI 1"'EG D~nlll!'lo RAM j/\&l) fZUUO 
5flrA~·AJTil MAX f[eilobl M•nllill $ 15,llO 
IMlat•muc MAX \llru1al Dis~ Sollware suooneci 4W1 ~ tuo 

e·• SID Olsl< 

MAC"OTECH UPGP.ADE KITS 
tad! MA boltrd is IJllG!deable In 12liK •~ts EatA ~ 
""~ides he RAMs and fhll pioprllllarf PALS f Programmalile.Anoy lDll'C\ 
r"llJlrl!d 10 th.'lllQ~ Ille board ~ddol!$11ng. Cal Ill 'tl'lile tor tlllQfitlle k115 !Jll 
~1$11!11 

H1m1nza 
IQl.AC•ll'ZI!! 
anm111m11 
llllCMlllll 

UP!lfl!OC 1llJm 256 ID 364 S ZIHO 
Uper~llQ l•otn 256~ IQ ! MEGAB\'TE $1141.1111 
Upgrade r1an1:38~K IC I MEGABYT~ Sl~00 .00 
UllQlade riam 512K lu 1 ME!iABYTE SI 005.0ll 

Sierracin/Power Systems § 

S..100 OPEN FRAME 
LINEAR SUPPLIES 

+ av @ BA + av @ 20A 
±16V @ 2A ±16V @ 4A 

ll'li !UDllQ!i 1911.61 l.1$t $11500 nuumoo tt~ '""' ~"' 11•000 
SAlE 
PRICE. $78.00 ~:~~E $129.00 

SWITCHING POWER SUPPLY 
FOR DISK DRIVE APPLICATIONS 

2.00 Won - 5 Output 
5V 20A 12V ~ •IA -5V 7A 

+12V l.j ! A/7 5A flt 2~V !It 3.2Al6A Pl< 
1nm•!llo 11 1115;) lisl P~cc :m~ oo 

SALE PRICE: $249.00 

8SANVCJ MDC-555 
s1,1nd1rd fnlare1 ln~ludr: 

• MS DOS • Cen ronic Prl~ter P!Xi 
• 16 bll 6068 CPU • Dlagnostlcs, u111111es, Speallflr & Jovslick Pon 
• 128K lniernal memory • Sanyo Basic 
• 1 single sided/tlooble dens•ty cllsk drive fl 60 KbyrnS) • Runs over 80% ol tBM-PG" soflware 
• Gotor Graphic Capabilities • Word Processing anti Spll!ad Sheet Sotlware 

BVSYIMBC555 Sariyo IBM-Pr.'· C<lmpatlble ComDCJ!er (Sh Wt 20 ll>S-J $995.00 
ASK ABOUT OUR SPECIAL PACKAGES JNCLUDING SANYO MONITOR Sf 

PRINTERS 
MORROWIJ 
!gRR~J!!G~~~t~v!!...J!,~!JI'! 
lho l~MUIH tl=ii VG1J l\ll\lld 1r.Q1JJre In a le her Qllalll~ pnn!et fi!aturessur.ll 
;is !Ki di;ioatlOf ~et 10/12115 'harac:tll' l!llcfl dncl P!IJllOf110l\al~c.rio. 
1~11 H 2" pnnllng 1wUh. aflll a Cen1111111cs paralll!l ll\lcit.ice 10 1ls1 JU$1 a 
leW, ~re WNl!ma Mjlll! ORROW OESIG~S~OQ \'UUI ~<ll l chootel!l 
a low cos1 letter ~hly !Jh114r 
fUlli~U> 
• 20 CDS IShal\llllll le~U p!lnl speed - Bl-di1cclll)IQI P1111llllfl 
• 10/12JIS Chamclei PllC'll 111;;! PIOPOfllO'l.ll ~paCllig 
• 11" pil~ width ~r c;ip.iolly - 13 ~" p11~t1011 wlelth 
• l'Tlll• UD ID 5 ·lllll1 rom"1 
• Fror1t paool ClllltrOls or PA~S UllE FE£m O~M FEED. lQF SEl 
• POWER. Al EAT. and PAINT 011 llOlll panel 1 1~1 et!Hs 
• \'l!ry q11iet Qil1!1al11011 
• Optilll:1I 11ac10< toeo 

rm 1 .... ., Desc~pu.. u11 •"" 01r Price 

HlllDS•mo MP200 w/RS2.'12 sei1allrtt rt;ice S950.00 $79UD 
(S~IPIJl"!I ~ljj~l 35 1115.I 

fllMOS•l'TSOTJ MP".100 lrai:loo J~ 

am NO' 
81'Al'55Dli 

RIDDON CAATPJDGES 
S1ngl4! !ill kt Ulm r11Jiioil 

llll1St111Utri~n 

HUNT WHEEL 
m1rcou~ 1 1.ua CO!J•oer 10 (llCa 
atswrtDU~ I ElllZ ~111er 11. ellle 
81S"PlllOGENN l'JQlliKU!lll, ll'llCI 
BYSllP$1lftll'T Scr .. 1 01<10 

GEMINI 10X 6 15 

sm.oo 

$ U5 
$I.IS 

$1U5 
$11.H 
$11.95 
$16.QS 

$199 
CIUR LOWEST PRICED PRINTER! 
mac,.oo• Jo cps llO cct do1 ma111:iq11 lbS.J $191.00 

HOllDAllZAT 
HOllOA1ll3Ar 
llOllOA"2AP 
HOllOA112AS 
HDllOl'lll2Af 
no•iu•ma 
IYHIDOV1U 

OKIDATA 
TRACTOR 1NCLU0f0 (25 1115.) 
TRACTOR 1NCLUOfU !35 AIS.l 
OKIDATA 9UI Parall (~5 I~) 
OKIDATA9?./\ Serial j25 lbs) 
OKIOATA92A Troctlll j2 lbs) 
OKIOATA93A p;i-•I (JS lbs.) 
OKIDATA9JA S!!n>I 135 111$.l 

$«9.00 
$7211.00 
sua.oa 
$SH.DD 
$ 1U5 
suo.aa 
sns;oo 

MANNESMANN TALLY 
LETTER QUALITY DOT MATRIX PRINTER 
,. 160 cos 
• 40 co~ (L.ii1111 qua~ll') 

• Trac!DI ;iro llicllOll teed 
• ·~11e1· 1'1oor c•s1 tm111u 

• Seni!l & Pmilllel lnlei1ace 
v.llll "'"'"' Clbirel • OooDlo wilk chamckr.r 

mAum SOL 160 qJS ~o cot (2 1 Ills.) SSH.GO 
mua HTAIJITI8Dl I BO C!JS 132 ool (26 lbs.I 

QUAfE LETTER QUALITY 
8IOlllESt45 45 ~l>S Sprfnt 9 saiill (~9 Ills.I $1118.116 
HQ1Ut5S 55 "1"' Spil•I 9 iorial M9 ~I $Zll5,00 

BHE1!110l 120 CJ'< Pamllcl lnl BO cot (ZO lbs) '319.00 HOIHll40 40 ops S)lfWll 11 (45 Mis) SIHt.oo 
BHll!llS 100 cps ~mil 1 lnl 13Z tal 126 ltffil S4H.DO IYOIHIUSZ112 RS232 MoOolllfOI 51)1111111 (3 lllSI S ff.00 
IHEMUllNT Setild lnli=r!aa: t'ilrO IQ< GEM1511 IDJ $15.00 GWO•ES11CEllT CenUOlllCS patal!fl tor Sl)llnl 1113 tJs.) S OUO 
lfCElilttalll'Q S~llliM!ll!fl.1cel111GEMIOX!l ~· 4 51.00 l!fll!IES11 1HWI ltma&MociJl• lllSlviM llPIO') $ te.oo 
HUllHIN!l4K s.tr1•l ·hll~rlm:" & 4~ bolll!7 lu1 GEMIOX lllUO IYOl!Ulltl• IBM modulo f<ll Sprint 11(31115,J $ 91.1111 

fl 
BYO•fm B•Do!(llO~al liactllt 19 ~l $ Ul.Oll 
IYOIEWll WY~ batillet 12 lt!S) S ~.00 
UOMEC,Sf Cut Slte11t F'~r (20 111$.) $ 141.00 

3: PRIORITY ONE ELECTRONICS -
OR.DER TOLL FP.EE (800) 520-5922 - CA. AK. HI CALL (210) 709-5111 

1G- us Vl!>I\. MC. 6~C. CIJpe MC>lfty o~ us .-.;;.1101'1Y CA re;;;di!fli.Ulld6\0'!l.5"1esTib Ml~IMUM PF\EPAID Otio A SI (oo lncM!e r,lll(IMUM SlllP. 
·~~G b li/INOU ~G •'SJ Oil !cir 1114! , .. , l Ill< !II"' 40( '" i:-><:h illldi!111Jalj1Wr<j 01de•HM:r 50 l!Jl S011l l•,'Olll a>lloelJuat IACllO, l1!0ilidovautll/me ,..~ r Pli­
Stlbjtltl IO Cl~· "'1'10lll <IOl~C ~•WMI do (lJr bes! IC " 111i.'1 piets !hltPJtJh !ktoll«, 19LIJ, M;111yr,u;inl1tes ill• llmllM SOl,Y, fKJr~lf!C!\ec>;S.. no•tlll'ldl CH•cilonll­
es ... Silla otedlam' .... C~11 c .. n Olllerli Wiii Cll¥gllll • ..,,~,. lll?il~ SlllC r•- '°' prepa1~(1(1let5 OfV'I we lHml 16sll<flSl1ll< 1or ll'JlOlll•~lcal l'llCH 

RETAIL STORE PHONE NUMDEM: (Chatsworth:) (21:>) 709 .. 5464 - (Irvine:) (714) 660-1411 
Circle 374 on lnQulry card. 



PRIORITY ONE ELECTRONICS 
SIEMENS FDD100-8 

8 11 FLOPPY DISK DRIVE 
SINGLE SIDED, DOUBLE DENSITY 

SHUGART 801 R COMPATIBLE 

$175.0 
$169.00 ea. 2 - 9 

10+ CALL 
DEM INOUIRIES lllVITED 

lftllJUIDD9 tl'1CIUdeS70CI Pel drNo IQ! 5hlJ11111'1!1) 

OUR FINEST DUAL 8" 
DISK DRIVE CABINET! 

ffB ill l<'fllU/lflllQ( 
/1111r11mn11a1ion 
111cor1wr11111r/ 

·- -=---:-=:.i.. --

DUAL 5%" HARD DISK ENCLOSURE 
The IU"D5002 eni:!Qso11e 4wo­
~!Ues all Ill llie riec:u sary llOW!r 
lat lwo TANDON TMISOO s"ll!s 
"' OQlll'" nl /J.Jrd dis~ Oqves 
11'11 Xe~ t;on!fQI foic a11 
adllQ •s guwidetl II\' a 3 cfln 
lilf\ nnd o:o liler..i lO eep voo1 
~nl mnnlng ~t "s tl!!sll 

DISK DRIVES 
TANDON SV•" HARD DISK 

n 110'111501 I platttr 6 Mbylo (Sh Wl 9 l>s.J 
lfTllDTl5D! i pla1te1 12 11Yte (Sil Wl 9 Ills) 
81 TllOTUD3 3 pi.Her 9 M!Jyto [Sil Wl 9 1115.1 

sm.ao 
an5.oo 

$1049.DO 

DUAL HARD DISK ENCLOSURE 
auUJNDSoot For\>bcrvedrll<!s SHUD 

TANDON 51/•" 
ITTlllTllUIDI I S<lled~G lPl $225.00 2 FORSl85.00 flcll 
11 TllDllllOOt ~Sidl!d~ e lPj $Hll,OO 2FOIS235.00 .. ,. 
HTllDlll lCMJI I Sidl!cl961PI '275.DO Z FOR SH0.0011cli 
IYOIOUllCICM 2Sided95TPI 8390.00 2f01$385,00eat• 

I &~NI .. W•IJllll •• IHH llt•a: 5 lh. ••dil 

MPI 51/4 II FULL HEIGHT 
IYMPl51 1 I Slded 4fl TPI 1200.00 
snmz• 2 Sliled 4BT~1 1270.00 
... ,..,. I S\dOO 9STPI 127/S.OO 
n llPllZ' 2 Sided 96 Tl'I 1400.00 
·~u Wllhwi r r"" 111'! M1'1•1vtt b<ll!l,crn<lhon •r 41v"Sllugar1 ,ty1e 
leHJ fS!tli)plrijj WilQ!ll 5 lb!IJ 

MPI 5y, II HALF HEIGHT 
illllll"t50 I I Slfl-0 0 TPI (Sit WI 4 lbs I 
BtlllflHZ l Sided ~8 TI'I [&It WI 4 lbs) 
8'11"tH I I Sided !i6 lPl(Sll WI 4 lbs) 
llr.ll'IH! 2 Sided 90 TJ>I 161\ WI 4 tbs I 

12eo.oo 
$300.00 
1300.00 
1355.00 

SHUGAAT 8" FULL HEIGHT 
IVIMDIDIR I !Sided (t8 bSl 8381>.00 

QUME 8" FUU HEIGHT 
AV•Em ~ ~doe m~1 s..ao.oo 

2 FOR 6480.00 each 

MrTSUDISHI 8" FULL HEIGHT 

MPI 8 11 FULl HEIGHT 
8fllll'l·llS I sil100111 lbsl 
8111'14?! l -.i jl I Ills~ 

1380.00 

$380.00 
S"'80.00 

MPI 8" DUAL HALF HEIGHT 
IS/\ME SIZE 1\$ ONE FUtl fJEjGl!TI 

BHl'MID 1 sided (22 ~I 
BfMl'MfD 2 ~ided (22 RISI 

$700.00 
$810.00 

TANDON &" HALF HEIGHT 
lllTJlll~I I 1ld!!! 19 Ills.I 5385.00 

a FOR $375.00 each 
QTIIOIJIMlt 2 5irl!'<l 19 ltl$.I $485.00 

2' FOR S4 75.00 each 

MPI &" HALF HEIGHT 
llVMIU IM I .s~ Ill 111$1 
IUIUZI! i .sidCCI ,11 b5 

1380.00 
Sife0.00 

51/•'' Dl\.IVE CADINllS 
MlMl\1 C$ Single 61~" ta! iellS IJ~l 
BYJlllRtCS Dual sv.· Cilbllii!l I~ llJsJ 
l'iJIRltSC JMR2C5 w/Mtlorllill dat~ cable 19 Ill~) 

DUAL 8" HALF HEIGHT 
FLOPPY CABINET 

• 24V lit ~A 5Y ~ JA ffB ' 
-5V @ aoon1" 

• f•n r:or1llid 

soa.oo 
888.00 
$ff.OO 

• Sochtll\I p!Jlffl l;l)nr.rr:.1~ 
• /\II ~~ •~!llJtl\W U.1 !'lie• 111 .Prlo 
ew1110TIJMlt Dll~IThlnurieCallin!q121bs.1 sz2s.oo $185,00 

DUY THE CABINET 6 DNVES AND $AVEI 
WIUI 2 T1ndan Thlnllnes 

IVlfDllllTJIDI Cablnelwl2 rnDTME4B1 -t 5lded(30 lllsl 1 •u.ao 
HlfDllOTllOI Cablnn11t..'H DTMS4B2 • 2 ~ldl!Cl(JO lbs 1115.Dtl 

Witt! 2 MPI Sllmllnes ·-"''l"'n Cablnt11 W/2 IAPld IM - 1 ~ (30 lbs,I 1 uu1 
H fllll 1•~12 CatllnJI w{2 MPl4 2M 2 S>dell IJO lbs.\ lllUI 

O lions 
UI 

IU5 

TERMINALS 
VISUAL50 

ISh itil 
~I Ill$\ 

P111t•lll1 Dttcit,l!H 1111 PllH SA.LE PlllCE 

nnuo1• Slil~ & Whito 12" 56115.00 SUS.GO 
lUllSOH G111e11 Saeen12" $710.00 18511'.00 

FEATURE COMPARISDlll CHART 
fHllill! YISW. ....... llGJ lHI t1111W11 

541 ll"1! , .. .,.111 Jl•l/lt ''° u•s 
~&s- VES •a ·~ 

10 lD 
O.iad1<tl Ko)lboolll YES 10 YES ID ID 
H·~ey-1!1 YES ~· YES •• WO 
Audible Key Ciiek YES ¥ES n IO H 
Mi!lJI Se~Uo ~ode YES •• 10 ID u 
Sll!IUS line ~ES ID H ID u 
Mlll 5 Alt•llilllf 

Sol UIVI YES 10 NI 10 YES 
Smooth Scroll VES •• •o Mt .. 
Line 0r;iWif11! 

CNr1t\f>'Sat YES u la la II 
ltld(UOndeot R~VI 

TX llo\cs YES ., ID H H 
~ckUw 

i'rfJrJl~llWrlltJUI YES 0 •• Gl'T •• 
VISUALOOO 

Th• V5l.3JO lemilM!s I nmulall! rhia DEC Vl52. llalll Go"'lflll 0200, 
l.tar Slegl!!I ADM·3A, •rid ~.ttllillll! I sao 01~ l••tllrM fndllde: 12 _, 
pr"llfamrnalrl• hfrw;1111!1 kll'/s. tine ooiwlngdlar¥1et Sl!l. itDNIOl 2 -
SC!Dll ~t ~tl~n. lul! l!jj I~ 'Intl plOO!ilfllllta~e OOll-"111•t.lc OOftltmal 
•~llbl~o 111 l<111d Jabbing IOIWarc! VlCl backward l!JSI 10 raillne i tew 
The flh.IUOO llasallOl lhe5iilllel111'C\I0<1SiS llleJ.;JU.butdoesnOUIM 
rt>uliJ·emlll&IM>n The WllUll'" Is ANSI 64 eorrtp;ilillle. 
•UNOOH ANSI ~l.64 . 1 2~ Gf?jlfl SI095.00 $tlUQ 
•rnuaoo Green I 2· CRT (Sil WL 41 I~) Sl zoo 00 1115.00 
BU$U30148N Gr?en w CRT (Sil wr. 41 iml mo.oo $141.00 

TELEVIDEO 

",.,.llftZS1r W/211(1 P>'llll! '"~~II FA Ee (A s.95_00 \laMle) flH.00 
hl'O~r w/'2~3rtl, & 4tnjt31J111!1etro1Yi11 FAEE ntt,llO 

CA 2115.0D V•ll.Ull (lllJO¥e II/ml$: J? lbS C'al:l\1 

1•m•11 so co:t leminal tl7 lbis.l 
nm1110 14" eOJ1a2 1:11L 1erm1<1a1 (40 lbs.I 

$,551,H 
$\011.00 

UBER.TY ELECTl\.ONICS 
!VUIFM Ffeadam 50 (Sh Wt 30 111~1 

ADDS 
llADOnm Vlt!Wpoilll l A+ (lO lbs.) S69S oo tm,oo 

H0111lla2 
H~IUOUM 
Hf'IEI03 
11101fl01 
HOIEIGIH 

QUME 

-
BO ~mn G'""" [Sit Wl lO lt!sj 
80 eo.Jmn ~mllef· [Sii Wt 30 lbs.) 
80/132 Coli.Inn Groen (Sh. Wt 30 i11s.J 
22 l1111r:tio!l l<my, BO till G~n (lO lllSl 
22 rt.lr.tlnn ki!V. 80 ~ ~ (30 ltlsl 

U$UO 
SSH.DI 
1715.aO 
mua 
$115.DO 

OP.DER TOLL FP.EE (800) 523-5922 • Cl\ AK. HI CALL (213) 709-51.11 Clrde 374 on loquliy c:. 



PRIORITY ONE ELECTRONICS 

HP-7.SC Computer 6 Software 
H ~ ... 7St Pooable Coml<i1"1 (9 Ills.) 
11 Kl'llllOl5- nDU V19lCalc" 
SUl'llOOT&-U DU Tel<! FMniltrer 
8' Ml'llllOl&-U D1 5 Math Pac 

$119500 $749.00 
$19UD 

$85.1111 
SIU.Oii 

n MPOllOU· l&Ott SuM!yJ1111 Pac 
H Nl'OOOl $·15035 OataCa!m'OJl!lcabofl5 POI<: 

~215.00 
$145.011 

HP.41 C/CV HAND HELD COMPUTER SYSTEM 
8l Jll'"4 I C Har*1h~ COll'lftllt!i SI 95,00 81 59, 00 
If ~Nm HalldOOld CllmPUlt!i S275.DO $219.00 

W/5~ th~ llllll'lOI'/ 
n NPft 100 Card r!l!Ofl St95,DO $1511.00 
n NllZ15JA Clpj1cal Wa111,1 S1l5.DO $ 99.00 
11 NPIZlfll C&e11~ O~~ $450.00 $349.00 
Bl Nl'l11U-' Theirlllll Print~ SAS0.00 $349.00 
n H .. 2183A Video l ~les1at.e S22500 $179.00 

ISniOl'i'lll 'A'eOJMs D11 iOOllC 1~ 5 lb! ~athl 

ENHANCEMENT MODULES: 
H Nl'llZllDJ HP•ll modlJ/e 
8' llN1110A O"ail !IA M 1llll<lu1e 
ti MlltllDJ E~terded lu11tl11l!\Sf 

nii:m1lfy nKMM!! 

sm.oo $95.00 
s 15.00 159.00 
n~o ss9.oo 

n ff'Ul l l ~ ht l!llll110ly moou1e s 75.oo $59.00 
If Hlll11ttA r"tJll roodUfe S 75.00 $59.00 

1Sh'*1\I WtJQhts "1 oberwl Items: I 111 ~Ii 

We now c .1.rry Iha complete line c1 series ""O 
Appticatlo.n Pees and Solution Boolrs 

HP.IL PERIPHERALS 
Faf llNl CV l HP.15C 

Pm Na. O•mlpU•• Usl P'rl~ 

If Nl"HllH l!l'-'L 1'1firl11Cl! .ms.oo $ tt.00 
rnrhKied in HP-75C 

8f HN21GIA 091ra1 Cassone Ort'le 
Bf Hl'l217H l>l;J t:il Ca$$!/le~ 110 !':!C'MI 

S45000 

Bf llrt2tOIA Th!rm;i! Pl111 lerlRl-Oller S<l50,00 
II HNZl2:iA ll'erm~r Pl/fi ler PillJet 16 tull51 
n Mlt215H Vklro tn!erl!!Cll' S22500 
H NPHI IU~ RS-232 Senal lnt,,,-t;JCll.' S295.0D 
H Mfl2115A GPI O lnu"1aco S29500 

~uo 
$ 85.00 
$341.00 
S ID.OD 
mt.OD 
$241.DG 
$!49.00 

SERIES ID PROGRAMMABLE CALCUlATORS 
BV tfP.fOC St1eiillll~ S 70,00 $59.00 
Blf HP.1fC NJv lii:'lelllllic $ 90,00 S79.00 
BV .HP.12C M; f1naiicJal S1 2000 S99.00 
BVHP.15C M'; !Cl w/nr.ill S/2000 $99,00 
BV HP.ttJC Di!litlll ~ ComP111et !lQl'nt~ $1 2000 $119.00 

(iihWll''111 We>Q~ts on a~ calwtalOIS J 4ls m~ 

PASSWORD 

1200 BAUD $379 Auto Originate/ · . 
Auto Answer 
PHI N111•1r Dtat~,uan Utt Pritt Dor l'llH 

8'PllBPUSTEU Pii.SSWOfd Mlldem It/Com- 5!128.00 ,379.00 
moocati1111 Soltw111e e·· CPIM' 

BYf'OlfASSTEl.5 Pas~ltO!d MDC! m WICotn- $528.00 $370.00 
JIWlttUllll<I SGllWill! 5'A" Alltli~ 

8'PtlUllAl.TtUAu1a Olal 2t2A odem S67B OD $495.00 
w/Comm~nboon sollwarn B" CP/M' 

8'PD HD IALTI L&Aulo mat 212 II Mild em 567~"00 $415.00 
w1C001Jllllnlc.ationStlltwllrC! 5 ,• APO!e 

1200 
BAUD 
AUTO DIAL 
DIRECT CONNECT MODEMS WITH ID NllMBER MEMORY 
Pall "••Hr D1atdJH10 Ult ·t'l'lce lot ~" 

lllU~RZ12A 1200BnudSlard/\kltll!UM 1495.00 f:7.5.00 
en1ncmA 1200 10 pc- roodM1 (2 lhsl i<195 oo 475.oo 
8'l11•rccaw11 IBM PC'" MOIU:m SollWllfe ,, lb) 89.00 
BYPDH tlt IM I BM Modem & Sollwar~ f ogelher (3 lllS.) 539, 00 

D.C. HAYES 
llfll&N0400P 
9'DCNOZOUP 
BtDCtlOHUP 
BWDCtlO IDCJP 
HHllODOOP 

t 2110 Baud SJllOl1mudi!m 
300 Elllud Smar lllOO"tnl 
CltilflO!lrai>il 
MICIDM!)dern 100 
M"tall odrun II 

$$9500 1514.95 
S279.ao rzu.oo 
S1.~9,QO 119.00 
SJ99.00 349.00 
$37900 i299.00 

MURA 300 BAUD DIRECT CO'NNECT 
• AS232 C 111terlace $ 79 00 • f~• OU1ile~ 
• 9ell 103 (ampatlbl• · • . 

ltWIUUlllllOO 0-300 ~r.oo l!IOdem 12 lb~I 
BYQtl01112321F RS?32 C3bl~ 

ll>l Price DUI 1'11CE 

S'.l955 579.oo 
Sll;t 5 

INTl\ODUCING THE LOW COST ~ 70 SERIES DMM! 
• Analog Bar Graph 
• 3200 Count LCD Dtsplay 
• Fast, Alllorangiog 
• Simple, Single Knob 

Operation 
• Resistance to 

32 M 
• 2000 Hour 

Battery Life 
• D1cxJe Test 
• VOE. UL Listed 

~ Models/~ Dasie Accuracies 

BVFLU73 0.7% Accuracy $85.00 
BVFLU75 0.5% Accuracy $99.00 
BVFLU77 0.3% Accuracy $129.00 

!S/1111111~ welgl111iC 6 lbs e.1Gb) 

BVFLUC70 Vinyl Case $ 9.00 
BVFLUC71 Holster $ 9.00 

(Included with FLU77) 

12" P.Go coLoR VIDEO MONIOll\S 5•/1/' FLOPPY 01s1Ems 

Pa~ Mo. ooscn,llGJ Usl l'rlc1 Dur fnce 
BYTUIHI MedllllJI Re50iullolll310 Ines SJ99,00 $379.00 
IYTAUBB3 Sup HJO RH/630 l'Oes S 9 00 He! GO 
S~Jppl I Wtlghl 30l•L 

INTEP.FACE OOAP.OS AND CABLES 
mWPf't.UUB RGB Interlace ll:rr i\jlple II -51~~00 $139,rD 

40 TRACIS­
DDUBlf OENSITl 

noE~lflli llifDHATIOM 
BTliLT!i/401 Soil ~tftf 
BV~lT!ilC10 10 S.,.;l(ll 
8,Ul T!i1416 16 Sl!(JIDI 

fi11'4~1t 
~~""~" 
• Wrl•~ pru4e(t wit/1 labs 
• Wt!lllDe w~nantvt 

1 BOX 
OF 10: 

2 
BOXES; 

10 
BOXES: 

40.00 

$180.00 
HDLT$Z4U I ~I settClf, 40 J r.I(~ ~ sldecl 
HOLTU41D 10 seclol, 40 Ira 2 ~ 
8'ULT5Z411 16 sec:lllr. 40 lr~rll. 2 Sk~ 

1 BOX OF 10 2 BOXES 10 BOK.ES 
HTAU1Q-IQ RGB 80 'Ill In/ : .. '·P1'11' l ie 519ij.QO $1U ~D 
HTA11111m R!lB t.a111• IC1 IBM re m.oo $35.00 $60.00 $280.00 
moo::_::,:~,:::·:~:!::.., "~c:--J (Sh~ping weights: 1 lb. per bo') 

~ PRIORITY~ELECTRONICS -
111 De 1rr. Ave . .r J "''"·"" ~ 1 t 

ORDER TOLL FP.EE f800"'1 420-5922 - CA. AK. HI CALL (21~) 709-5111 
IOJ1115 US.\llSA.MC, B/\C, ChM MrnJyD';a;r, US ~01l1f Cl\r""'"""l .. llrtfi11r'loS.l .. 1, MIMMUMPRErA100llnrnS1(oo lncllM!e MINt UMSHIP 
PINO& HMOIHIG•IS3C0ior11~1~513 lt.s u\ls ~Ot 1 .. mcl!;!!Jdlt4u11al 1J<U11C! 0.~·150"'50Jb5-$eM r""!JI~ ~I Ji.<$11•e>sl'.D'"""'111CLcl!t1-.i,..nlld 
f'tCH U1ecllo change ... thr>ll rou~ w .... <)I <•rt be>ll• """"'"• i>'tUS llroOQh Col Dile! 1983 tnoi qYnnll11 .. •le Jllritl«I So<•f ••ll>lflCriec!<J ""rollh\0$ Ot 
f.~Hllllllll """~Cr!IJ4~ .. t!HSWIM Cl!a'ljtt!tlJllWIPll•1Jl•~Sao1111tt:sb "'~"""''""' w ............ r•l!<tilt!l" ·~11"10~ 

f\ETAIL STORE PHONE NUMDERS: (Chatsworth:) (213) 709-5464 - (Irvine:) (714) 660-1411 
Circle 314 on Inquiry card. 



FAST PRECISION 
A/D FOR APPLE 11 

• 40,000 SAMPLES I SECOND 
DATA ACQUISITION RATE 

• 12·81T RESOLUTION 

• 0.1 % ACCURACY 
• 8 ANALOG INPUT CHANNELS 

• REMARKABLE PRICE U75 

ALSO: LOW.COST PRECISION AID 

12 SAMPLES / SECOND SI~ 

ACCESSORIES 
2-CHANNEL THERMOCOUPLE THERMOMETER 

1' CENTIGRADE ACCURACY _ S135 

6-CHANNEL THERMOMETER _ _ S155 

16-CHl\NNEL MULT1 PlEXER . S160 

l-4 CHANNEL OUTPUf CONTROLLER CALL 

LAWSON LABS, INC. 
5700 AAIBE ROAD 

COLUMBIA FALLS. MONTANA 59912 

406·387-5355 

Circle 555 on Inquiry card. 

BIG SALE 
CALL • . . - GOODWILL ELECTRONICS CO. 

Li!!ij llA~Dw~.J --.. ... ... .. ~ ........ ~ .. . ....._.. ,..,1" 
,.,. ,tlll ·-.. ...... ~ 
Mf 11'1 0-- ICI......, 

kflt t:r"a.......-. ... ... , 
,. • .,.., 14itarl 

·~-HI 11!1'1 r-t--lft:S.n1'1 

~- '~~--~ 

~'°' •1'1·~ .,.... .. ...... ........ ----~IWJJl#tdt 

QOiOOIMlL ll.ECTRONICS CO 
·-l~!'el'lt!N 10 

l'Uf ..... U(I!.. C& *l»' 

c:t••W-.:• 

Clrcle 1557 on Inquiry card. 

HOOKING IN 

... 
"'' 
... 
,. 

,. 

THE UNDERGROUND 
BULLETIN BOARD WORKBOOK 

FIRST TIME BETWEEN TWO COVERS 
'83·'84 EDITION (Periodic Updalas) 

No mailer what type or compute< you own, this 
book wil l get you on-line TOOAYI 
Complete lnlormallon on computer bulletin 
board syslems lnclud l~g: 

• Wliat they are (and what's happening~ 
• Kfnds ol inlormotlon available. 
• Pub11o ciomafn systems. 
• Free software (and how to get youtS). 
• BU11 course In telecompullng. 
• Buyer's guide to modems. 

Over 400 vertflecl llsttngs. PerlOCllcally Up. 
dated. On· l lne LogbooK. EJeot ronio Mall 
Addrnss BooK. 
$14.95 P.P. Ma~e ciiecks payable to: 

Computer Food Press 
Div. of Coltrane & Beach 

3 1754 Poxfield Dr. 
Wesllake VIiiage, CA 9 1361 
~ j2 13J 462-0888 i.=..i ;:,, Ollr/ /4•1 ICllrl ~fl/lffd 

Circle 559 on inquiry card. 

age &5 
rears worked 40 
renrement benelils o 
Th~ U.S. Depar1ment of labor has a lr&o 
booklet lhiU wlll help you answer the se 
questions and a lot more. Send tor 11 today. 
Wrtle: Pen•lon1, Consumer Information 
c .enler, Pueblo, Colorado 81009 

U.S. D•p•rlmenl of labor 

SOURCE SOFTWARE 
Proless1onal-qual11y , CP/ M compa11b le 
zeo assembler accepts standa rd Zl log 
mne rno 111 cs as wel l as 19 pseudo-ops. 
prn11s a so r ted symtiul !able . and can 
re~d lrorn mulllple 1npul hies Modular 
suur:turl! a l lows easy rev1s1on 11s a 
c1oss·assemb le1 

Comple le souce llsung Wllh de1a1ll!d 
lutor1al on ~heor of assemblers •s con-
1a1ne d in a 200-page manual Proh!S· 
s1onal lechniqucs fully explamed Include 
Radl~ 40 , binary search o prGssion 
processing by recursive dascon l etc 

So111ce code also available on a stsndord 
lormat 8" SSSD dtsk 

M~nual w11l1 t1s11n£) $25 
am•ai and 8" disk sso 

- l ~g So!ti.111r 
PO Bo~ 208 

RO<l Bono. , NJ 0 7701 
(20 IJ 530-n45 

)llJ ,.._~-1.rnru~ pie ,~ itCW 6 !i- 111 1-\ 1it1 

Circle 262 on Inquiry card. 

' l"dcCO.\t,\I"' - Ac..,, •t• v.,.,.,,...,. u.. .. 1rl•nd1y ~ 
r e1ooommunk:ad11y 

ELECTRONIC MAJL 
fur 

r.wvtdft• . CP."A.f' , Mr'lM~¥~ r.ur~S..., o.nd cs:vn~ ... 1 

...... ,_c.-. ... 
• "-"-il ..... ft:Ylllt .... ~ ........ ..,.. , .. ,. ..... 
· r~'~• . ._._. ... ~ . ...... °' tltt ... 
• r.u u. .._ 

li:t •UPtoet Mf;l-

T l}loiWORD,. - WORD PRO ~ OR 
• C.llY~• •W...-•"I,.....,_._ • .......,._,......., Wrtowo4~ 
, ._ _. ~i~IJMO'I~ · ~r ~Ml 
0 '9tt'f'l9• ;;Wffl • I • J~~~~ ' ,.~'Qiu-,._ ' .__ _ Vl fSOC• S.0.-
• c:..n.M~UV '~1 _.....__ 

•~.-..........ilill ~llt · ~-"""" 
• i.wr... .... u..e-. ·~; L"'1 •~«.. ...... .._~.._. 
• lofl blr-4 • • i,a...., a..~ 

Sp.et!W "!NIUO~ ·~ ~I 

T1rrlt11IMl ~" ... J'•••C i.Wi!!'lf'O- Utt~o°"'"'' 
~..i11it.;ur- !4'il l 

Tdtlln!t.-Y
1

""' AIMM'l~~·'-~Wfln~•'•""•"••••"'-• 
~ . .. ,,,., ... ~ l• ~ -?• 

T1c.un""- 1;1~1J.&1Pr091r11 ~"'-... '• "'- "11 

l l'lhttfWl1'°"9' ( :Omouter" &. ·1· ltccimrnuOM;.Gttont . •nt-
9"37 ·~l.l"9!Mto,-d Or,.,o, •6 D, lloc:l.,,.IU.t, MD 20850 

130 11 :u. 1 ·006 2 

Clroie 232 on Inquiry card. 

TOP QUALITY 

51/,. DISKETTES 
SPoClFY SOFT. 10 0< 16 SECTORS 

e \NBl>ash ,.,,.-~~~S=-J!=:O=-~S~l~50,,,,.--:;~~l:--:::o0 
SSOD 1M•3A~ 11 I 23.00 112.00 21aoo 
DSOOIM14M11XI 30.00 •46.00 286.00 

• &~~d=18-=n=-oo=---::1 "'06.o-:oo=--:2=-=1-=-o.""'oo 
0500 (COC12•~ 001 :30.50 147_00 290.00 

e 3Mscotch ___ __,= 
SS0.0 t3M 74·10-0) 22.00 109.00 21iOIJ 
DSDD !3M H5·01 3Ul0 150.00 295.00 

• verbaU.m ssoo rt.1os2s.o 1.'°'1 e"'•°"'58"'1-;;::~,-,.20=---:-, o:'.24:-":_oo=--:2•~5."=oo 
OSOOiM0550-01 ·~81B81 .'!6.50 180.00 lSS,00 

• snaxefl=:-:-:-:-- --:-::-=-----::7.:-=--=:= SSDO (MAX M0.1Mf 28.95 140.00 270.00 
OSOO (M>'.Y·MDZ·O I 39.00 192.00 '.lll0.00 • aysan __________ _ 
SSOO(OYS IO•HO) 36.00 177.00 350.00 
DSDD tDVS ~·20) 41 .00 202.~ ~.00 

CALL TOU.. FREE aoo-a2-.1w 
MSA.toA Q'..COD. OROERSONL'I) ~":~ 

f'ua.#yl.'f1J._ -
• CHECKS M.O .... VISA. -~n.1.unlteJ 
o ~;::T:A~~p S,,~ ~ 

6'1'.SAL"8T.0.X (•01) Ut4210 ~~~ 
• SUIOIA!'IGEOHOROOlS ~ 

SHIPl'£0 OUTSIOE USA t.J"1~ 
Dealer lnqulrlH lnvlied llliilil••I 

Circle 556 on inquiry card. 

Irr ANNIVERSARY 
CHRISTMAS SPECIAL 
*DRAWING FOR A FREE* 

&lttlll 
GAJU)EM or EDEN~ 

. COMPOTERS 
t3J4T ee<;111r s1r .. t-

),YHttn(n:11ter, CA 92683 
MAIL · O~O~l'IS ONLY 

114:..s94.9s2a 
21 tfoiJl~ · 7 Daya. 

Hayes;Sn'tartmodem 
120Cf-6Q.RS 232 ' ,S4.79 ~0Q 

1-1 r __ I \[• J 

1-1 ~IL', ] 
FOROETAILS&OUR FAEEPfVCE LIST 

CALL. WRITE OR USE S"' 

Circle 568 on Inquiry card. 

BG BANK 645 

MPM •COOS• MULTl· USER 
EXTENDEO TRACK BUFFERING $399 
• SltoAULTANEOUS toAEMO'!Y ACCESS FEATIIRES 

• .8110 Brl DATA TJlAHSfERS • 4 INOEPCttDEN116JCX4 
(Of tUC )( 16• BANKS • AOO~ESSABl.E otl , 6K 60Ut~l)­
AAtES • 2~ OESELEClS FOA EACH a.ANK • ~4·91'T EX· 
1E~DEOAQDR!S ING • PIWITOM • l!~!lf O•llOP~ • 6 
Ml!Z • IE!U~ei!l·IOO • C"OMEM"<l CO ... PATIDLt 
to DEALER. OFM c,\LU 5 OOAROS 1 USEAS 

DPTIO~: lllt<lUI~ B/\TIERY 111\Cl\VP ll""'"o f'OW£FI' 
I flt•L·St:.NSEcltC\lit ll'IOUl""'1mbGU~ol~Pl'oostUOfltl 
M1<t fC"QdJ-Ctf onhwmalllCll'l •nO dlADbioO Quril.td bel~• POll\'£R 
f AlLIHlE C11ASl!ES m•"""l/ IS'.l•J.-

BG COMPUTER APl'UCATIONS, ~ P.-....dv 
Btvan. re'4at nao,. 1n1ernt111ona1 Ofd .. f&- Add~ 

(4091·775·5009 

Circle 560 on inqulry card. 



connECTDRS 
IDP- 16 IOC DIP- PLUG 
IDE·J410C EDGE· C•RD 
ICC-H DIP "HE•DEA" 
ICC-16 0111 "HEADER~ 
~4P•ST PC EDGE·CARD 
OB2SPCJP \11:'.RTJC•L 

PC·MOUNT 
D825PC/S VER TtCAL. 

PC· MOUNT 

TRAJISISTORS 
2NJ904 T0-92 
2N3906 T0·92 
PNU.22 T0· 92 

CERAMIC 
rnonDLITHIC CAPS 

AT TffE PRICE 
Of DISC! 

.1UF-MONO 
.O~IUF ·MONO 
.01 UF-MONO 100/1 0.DD 

PRIME LED'S 
JUl,!80 RED 1001 a.oo 
JUMBO YELLOW 100112.00 
JUMBO GREEN 100/1 2.00 
S082-7760 IOI 7 •. 95 

Clrcle 246 on 111quJ1y card . 

MICROPROCESSOR 
COMPATIBLE 

CLOCKf CALENOAR CHIP 
3.95 100/3.25 ••. 

32.768KH Z XTAL 

OTHER CRYSTALS 
3.579545 MHZ 
5.0688MHZ 
18.432MHZ 

VOLiAGE 
REGULATOR 

Tl PART llUA78MOSC 
STA NDARD T0·220 CASE 
5 VOLT AT 500MA CAN BE 
.USED AS 7805T IN M OST 

APPLIC ATIO NS 

JDR DISK DRIVE 
BLOW OUTSI 

SA G10 
s11915 

* 1h Mb Storage 
*SS/ DD 

SAG&O 
s14915 

* 1 Mb Storage 
* DS/ DD 

* 80 Track - 96TPI 
* 6 ms - t rack to track 
* 514" - Standard 

Format 
* 90-DAY GUARANTEE 

SA.LE ENDS SEPT. 30, 1983 

LlftEAR l.C.'S 

HARD TD FIJID BLAC M 
COllDUCTIVE FOAM 

DISK COftTROLLERS 
1771 11.95 
1791 18.95 
1793 18.95 

CRT conTRDLLERS 
OP8350 19.95 
CAT5027 9 .9 5 
CATS037 9.9 5 

D·RAM COftTROLLEllS 
8202 17.9S 
820" 32.9S" 
3Z~2 S.95 

MICROPROCESSOR 
2BOll ·CPU 
ZSOA· CTC 
ZBOA· PIO 
ZBOA-510/ i 
ZBDA · Dl\R T 
80116 16· Elfl" 5"012 
se•oo CPU 1.SMHZ 
68,., 10RAM1.SMHZ 
68A21 Pi A 1.SMHZ 
68ASO .AC IA 1,SMHZ 
6520/6820 PIA 

450 NS· LP 
4SONS- LP 
4SONS 
4SONS 
2SONS 

TM S402 7 2~0N S 

SPECIAL 
TfdS4060/2107 

BYTE Octobecr 1953 6 63 



8035 595 68000 59..95 74lsoo .24 74LS173 . 8~ 

2101 256 • 4 (450n.•l 1,95 Zllll-CPU ll039 6.95 8800 3. 5 74LS111 25 74L S174 ,55 

5101 258 • 4 (4S0n•) (cmo1) 3,95 ZQO· CTC INS-8000 17.95 6802 7.95 14LS02 . is 74L$11S 55 

' 2102·1 1024 • 1 (450 n1) .89 ZllD·OART INS ·8073 ?4 ,95 6808 \3 .90 74LSOJ .25 74lS181 2.1! 

21021..-4 1074 ~ 1 (450n•I !LP! .99 Z80· DMA 6080 3 .95 680SE 19.95 74LS04 ,24 74L.S189 ui 
210R· 2 ·tQ2.4 i 1 (250 ns) ILPl 1.49 ZOO· PIO !!085 >.9~ 660 11 ,95 74LSOS .25 i4LS 'l90 .es 
2111 2S6 • 4 (4S0nt) 2.49 ZllO· SIO/O llOBSA-.2 11.95 68 10 ~gs 74LS08 ~8 7RS191 .89 

2112 256 • 4 (450ns) 2,99 Z8D·Sl011 BOB& 29.95 6820 4.3> 74LS09 .29 7~LSl!i2 ,79 

"2114 102A ' ~ (450n•I 819.95 ZIO·SIOn ll087 CALL 6821 :l.1!S 14L510 ,25 7• lSl9 J .79 

2114·25 1024 ~ 4 (250110) Bli0.95 ZOO·Sl019 -1us 8088 '9.95 6828' 14.95 7<rLSH - 3~ 74lSi94 ,69 

2114L 1024 • 4 (4 $0no) (lPI 0112,95 4.0 Mhz 8089 99.95 61140 12 95 74LS12 . ~5 7~lS195 68 

2114L-3 1024 1 4 (300no) (LP) 8113.45 ~llOA-CPU 
~165 6,95 61143 34.95 74LS1J _45 74LS196 79 

2114L· 2 1024 '• (200n•) (lP) B/13.95 
4_95 D1SS·2 7,95 6&44 25.95 74LS14 .59 74LS197 .79 

2147 4096. 1 (SSn1) 4,95 
Z8DA · CTC us 8156 6".95 684$ 14 .95 74l515 n 74LS221 .99 

TMS4044· 4 4096 • 1 (4SOn .. ) 3.49 
ZODA· OMIT 11.95 8185 29.95 61147 11 .95 74LS21l ,25 7ALS240 95 

TMS4044·3 4096 , 1 13oo ru1) l.99 
ZSOA·DMA 16.95 8185·2 39.95 6850 3.25 HLS21 .29 74L5241 ,99 

TMS4044· 2 4096 • 1 (200 ns) 4,49 
Z8DA· PIO 4.95 8741 39.95 6852 5.75 74LS22 .25 74LS242 .99 

MK411B 1024 • e (25Dn•) 9, 5 
ZOOA-510 10 1US 11748 24.95 6860 9.95 74LS26 ,29 74LS24a 9! 

TMM2016 ·200 "2048 • 8 (200~t) 4.15 
Z~OA · SIO/ I 16.95 6755 24.95 6861 11 ,95 74lS27 -29 74L5244 1,2! 

TMMlOl&-l50 200.; 8 (150n1) us ZBDA"SI0/2 16 .. 95 6875 6.95 74LS2B .35 74L5245 , ., 
Z80A·SI0/9 16,95 

TM M2016· 100 20411 ~ a (l OOn•) G,15 6.0 Mhz 8200 
8880 2.25 74LS30 ,2.S 74L$247 17! 

HM611 6·~ 2048 l B (2001\Sl (Cfl'OO) U5 6883 22,95 74LSJ2 ,2!1 NLS24S .9! 

Hlld5116..J 2048 o B (1S0n& (cmot) 4.95 1 l ,95 8102 2<l9S 68047 :U,95 74LS33 .55 74LS249 .9! 

HM6U6·2 204B • 8 (120n•) (cmo&) a.95 1US 8203 l 9.9S 88488 le.95 74i.S37 ,JS 74LS2S1 .51 

HM6116LP· 4 2048. 8 !200n1) (CmOOl L"l 5.96 IU$ 8205 l.50 6000 1 MH Z 74lS~8 .35 14LS2Sl ,5! 

"1MD116lP · l 2046 • B (ISOnJJ (cmo1J LP 6,96 19 95 8212 1.80 68800 111.Ss 74LS40 .2.5 74LS25/ .S! 

HM6116LP· 2 2048 ~ a (l20n•I (cmoal(LP) 1095 ZILOG *214 3.85 HBO'l 22.25 74 LS42 .49 14LS258 .5! 

Z· 613'l 4096 1 8 l]OOn•) (O •lfl) $4.95 8216 1,75 6A809E 29.95 74LS47 .75 74LS259 2.7! 

LP Low Pow r Ostal QuuJ·SlaUc 
34_95 8224. us 68808 29.95 74LS48 .7S 741.5260 .SI 
39,95 8226 1.60 6811 10 6.95 1~LS49 .75 74LS266 .5! 

am JAD 6&811 6.95 741..551 . 2.5 74l527:1 1.4! 

DYNAMIC RAMS 8'2J7 19,95 68845 '19.95 74LSS4 ..29 741..5275 3.3! 

8237·5 21.95 68850 S,95 74LS5S .29 74LS279 A9 

TMS4D27 4096. 1 (250n.) 32.758 kh• 1,95 8238 4-49 68800 2 MH2. 74LS63 1.25 74LS280 1.98 

UP0411 4096 . 1 (300n11 1.0 mhl • .95 82~3 4.45 74LS13 _39 7•LS283 .69 

MM5280 4096 • 1 (aoona) U'32 4.95 8250 10.95 
74lS74 . lS HLS290 .&"! 

MIC4108 8192. I (l!OOo•I 2.0 ~ .95 8251 4.49 6500 
74LS75 ,39 NLS293 Bl 

r.iM5298 9192 1 (2501\l) 2.097152 3 .9S 8253 6.95 7• LS76 ,l!I 74LS29S .9! 

015·300 1&384 x 1 (JOOn&) U576 3.9, 8253-5 7,95 1 MHZ 74LS78 ,4"9 74LS2'98 ,8! 

4118-2.50 16384 • I (25Dn•I 3,27B8 3.9& 8255 4.49 6502 4,95 74LS83 .60 74LS299 1.7! 

4116· 200 163841 i 1200 ... ) J.li79535 3.95 8255·5 5.25" ti5C4 6.95 74LS85 ,69 74 LSJ23 3.5( 

4116· 150 16384 ~ 1 1150"$) 
~ .o 3.95 8257 1,QS G50S 0,95 74LS6ti .39 14L.S324 1.7! 

4116• 120 16384. t 120"" 
5.0 us 8257·5 BJIS 6507 9 , ~5 74L590 .SS' 74LS352 1.25 

2118 16084. 1 (150ns) (!iY) 5 ,0608 3.95 9259 6.9(1 us20 it .35 74LS'.11 .a.9 7US35J 1.29 

4 164-200 65536 • r l20Q"•/ fS•t 
5,185 3.115 8259·5 7,511 6522 7 ,9S 74LS92 .55 74LSl6l 1.J5 

~164· 150 85538 1 15Cni) (5¥1 S,7149 us 8271 3~,95 6532 9 , ~S 74LS!lil .55 74L.S364 1.95 

sv sJnglc li •oll 111pply 
G.O il ,95 8272 l995 6545 22.50 74lS95 .7$ 74LS36S ~ 

6. 1~4 us 927S ~.9S uss1 1U5 Hl.SSU .89 74LSJ6li .4! 
1Ui536 3Jl5 8279 8 s 2MHZ 74LS101 .39 74LS367 .4 ~ 

EPROMS 
RO ) ,9S 8279-5 1000 6502A 5.95 74LS109 .~9 74LSl6B ,4! 

10.0 3.!15 8282 uo ij522A 9,95 74LS112 .39 74 LS373 1.3! 

1702 256 x B (11.••) 10 ,138635 3,95 8283 6.$0 65J2A 1l.95 74LS1 13 .39 74LS374 1.31 

2708 1024 ~ 8 (450,,.,) 14 .3 181 8 us 8284 5 50 65451\ ~7 , 95 74LS114 .39 74LS377 1.3$ 

2758 1024 "I (450na) (SW) 15.0 3.~s 8286 6.50 6551A 11,95 74lSl22 .45 HLS378 1. 1t 

21 16 ~048 • 0 (450n•) (5•) "16,0 3.95 8297 6.50 l MHZ ' 74l51Zl ,79 74L$379 1.35 

1716-1 2048 • 8 l350n•I (5•1 )7.430 3 .95 8288 25.DO 65020 1U5 74LS1~ 2.90 74 LS385 1,90 

T MS2616 2048 • e 450nt) (5• 18 .0 1115 8289 49.95 74LSl25 .. ~ 74LSJ811 .45 

TMS1716 2048 • 0 (450M) 18 ,432 3,95 74LS126 49 14L5390 l .H 

TMS2532 4096 < B f450n•I IS•) zo.o 3.95 UARTS 74LS!!l2 .59 74LS393 1.11 

273'1. 4096 w & (450n1) (5•) 22.11&4 J ,95 DISC AY.1 · 1014 6.95: 14LS133 .59 HLS395 1. I ~ 

2732·250 4096' B (250n•) (5v) 32.0 3"9S CONTROLLERS AY6·W13 us 7 4LS136 ,Jg 74LS399 1.411 

2732-100 4096 1 6 f200n•) (S•i 1ni 16..95 AYJ- 1015 6-95 74 LS137 .99 74lS424 2.9~ 

2764 8192 • e (4SOntl (Sv CRT 1791 24.95 PTi472 9.95 74LS138 ,.55 74LS447 .37 

2764 ·250 a192, e (2son11 (5•1 1793 llU5 TA1002 3.95 74LS139 . 55 74LS490 1 ,95 

2764-200 8192 ~II !200n•) 15•1 CONTROLLERS 1795 49. 95 2350 SJIS 74LS145 1.20 74LS624 3.99 

TMS2.564 8192 ~ 6 (450n•) (Sit 6645 1US 1197 49.9S 11661 8.85 74LS147 :2.49 74lS640 2.20 

MC68764 8192 • & (450n•) (Sw)(u plnl 68B45 19,95 2791 54 s TMS6011 5.95 74LS141 1.35 74LS64S 2.20 

27128 1638418 Call HD465D5SP l!i.95 2193 54.!15 IM6402 7,95" 74LSIS1 .SS 74LS668 (.69 

5~ Single 5 Voll supply 
6847 11.95 1795 59.95 lr.i6403 us 7US153 .55 74LS669 1.89 
MC1372 6,95 27U7 59.95 INS8250 10.95 74 LS154 1.90 74 LS670 1,49 

68047 2C,B5 6M3 34 ,95 GENERATORS 74LS155 .69 74LS674 9.65 

EPROM ERASERS fi275 29.95 8272 39.95 BIT-RATE 
74lS156 .69 74LS682 J .21) 

7220 H ,95 UPD76S 39 ,95 74l5157 .65 74LS683 3.20 
CRT5027 39. 95 r,198876 

MC14411 11.95 74L.S158 .59 74lS684 3.20 29.95" 8RID41 
CRT5037 49.95 MB88?7 

11.95 74LS 160 .69 14LS685 3.20 
mer "34.95 4702 !2.95 

TMS9918A lUS 1691 17.9S-
74LS 161 .SS 74LS689 2.40 

COM5016 16.95 
DP8350 49,95 :ZJ43 111,95 74LSi62 .69 74LS889 3.20 

COM8116 10.95 , 74LS 163 ,65 74LS7!3 114 ,95 
MM5307 10.95" I 74LS164 ,t;9 llLSU5 1.49 

KEYBOARD CONNECTORS FUNCTION 74LS165 .95 01LS96 1.49 
CHIPS , llS232MALE 2.50 74 LS1 66 1.95 11 1LS97 1.•9 

AV 5·2~76 11.l>s AS2J2 FEMALE l ,25 74LS168 L7S a1,LS!18 1.49 
AVS-36 00 i1 .n AS232HOOD 1.25 74 L.S169 1.75 25LS2521 2.ao 
AV5·3!>00 PAO il.95 S-100 ST 3.,95 7~ L.S170 1 ,49 25lS2569 4.25 

664 BYTE Octoll<\r 19!0 Circle 247 on inqulry card. 



' 400 ,19 741a2 .4S LMlD1 _34 l.Ml4D (ttt 76001 LM566 1.4S lM1BOD 1 .J7 C4 302J Z-75 CA 3082 1,65 4000 .29 4527 1 .95 
' 401 19 74i 36 _so LMa01H .7~ LM34B .99 LM567 .49 LM1812 a.is 0 4 3039 1,z9 CA J083 1.55 •001 ,1S 026 1,1!! 
401 .19 74 141 ,65 LMlO? ,45 LMJSOK 4 ,95 NES70 J .9S LM1B~O 3 .50 CA 30~6 1.25 OA::JOH .80 400 2 .2S 4531 ,9S 

'403 _19 74141 2-95 lMlOB .69 LMJSOT 4.60 NE571 us LM1ll71 5 .49 CA 3059 2.90 CA JOBS Z-99 400& .89 ~531 us 
1404 .19 74143 l.SS LMlOSH 1,15 LM35B .59 NE592 2 .75 LM1B72 5A9 01\ 30£0 2.90 CA 3096 l .49 -4007 -u 4538 l .H 
7405 ,25 74145 ,so Ll',!J09H 1,95 LMJS9 1.79 Lf\11709 .s& LM1B77 3.25 CA30~6 L7$ CA. 3130 1.30 4008 .9S 4539 1.96 
/406 .29 74 147 1.75 LM3091( 1.25 LM976 l.7~ LM710 .75 LM186S 1.95 CA. 30QO I 10 CA 3140 1,15 40~9 l9 4541 2,&4 
HO? .29 74l40 1.20 LMl10 1.n LMQ77 1.95 LM711 .79 l Ml 89~ 1.75 CA 3061 1.65 QA 3146 1,85 4010 45 454:1 1,19 
1406 .24 74150 us LMJll 64 LM378 2.50 LM72J A9 UL N200l 1 .0 CA JUD 1-19 40 1 25 455'.J 5.79 
140i _19 7«151 .55 LMJ 11H .89 LM37g 4,50 LM723H - ~5 LM287T 2.05 4012 2S •555 .85 
1410 19 74152 . 65 LM31lH 1.75 LMJ80 es LM7~~ .9e LMH?e 2 .26" Tl 4013 ,36 4556 .95 
r<11 1 .25 7Q1Sl n LMJ17K J ,95 LMJSOfol-8 1.10 LM741 .3S LM2900 as 40,. .79 4581 1.95 
1412 .30 14154 1 . 2~ lMl17T 1.19 LM38~ 1,50 LM741111 · 14 .35 LM2901 I .DD TL4S4 4.20 75365 1.95 4015 .39 4582 1.9$ 
7413 .l5 74155 .75 LMJla 1.49 LM'382 uo l.M74 1H .40 l Ml900 ,59 Tl4g6 l .~5 75450 .S9 4016 .J9 4584 ,15 
HH .49 74156 ,65 LMJ1Bli 1,59 LM38J J.95 LM747 ,65 l MJ905 L25 TL497 J ,25 15451 .351 4017 ,69 4585 .75 
7415 .25 74157 .SS LMJ19H 1.90 LM384 us LMH! 59 LMJ909 . 98 75107 1'o4g 1S 52 -39 40\R _79 4702 n .95 
1417 .25 74 159 1.65 LMJ19 1,25 LMJ86 .as ~M1014 1, 19 lMl91 • 1 ,25 75110 1.95 75453 .39 4019 .39 HCOO .~ 
7420 .19 74160 .as LMJ20 (sH 7!l00) LMJ87 1.40 LM13Q3 l ,9S LM3914 S.95 15150 1,95 75454 ,J9 •o~o . 75 74C02 ,JS 
142! .35 74161 . 69 LM322 1.65 LM399 I .JS LMl:ll 'O 1.49 LMJ915 3.95 75154 1.95 7501 . 1~ 4021 19 74C04 l5 
7422 .lS 741G2 .ss Lf\113131(. us LM3510 1 ,;.s MC13 l0 Ui l i\1119 15 J .i5 75183 1,H 15492 .79 4022 79 74C08 ,JS 
H2l ,251 7A16Q . 69 LM324 .59 LM392 .59 MCJ-349 1.89 MC4024 3 .95 75189 i .2s. 7S493 ,ao 4023 -29 74C10 .35 
74i& .29 74164 .!S LMJ29 ,65 lMJg4H uo MC1350 1. 151 MC4044 4.50 7 5494 .B9 +1024 6S UC14 .5~ 
7426 ,29 7~165 .BS LMJJ1 3,95 LM399H S.00 MC1J58 1.69 RC4131i 1 ZS 4025 ,29 14C~O ,J~ 
H21 .~s 7~166 1.00 LM334 1,19 NESl1 2.95 MC1372 6.95 RC4151 3 .11-5 Bl FET ~~-6 I ,65 74C30 ,35 
7428 .4.5 74167 2.95 LM3-JS 1.40 NE555 ,30 LM 1414 1.59 LM4250 1.75 4027 ,45 7•0l2 .J~ 
7430 .19 74170 1 .65 LM336 1,75 folE555 .65 LMl45a .S9 LM4500 3 ,U TLOl1 .79 TLOB4 2. n G02,8 ,69 7 4CU 1.29 
7432 .29 74172 us LM3l7K s,gs NES58 1.50 1..Ml488 _69 RC4551 . 69 fl07~ 1 .19 Lfl47 2.19 407'.I ,19 74C48 1,99 
743"3 -45 74173 .75 LM3J7T 1.95 folES&1 20 .95 lMU<li .69 l M190&0 1,29 TLD74 2.19 Lf351 60 •Ol-0 ,Jg 74C7J .66 
7C37 "2!I 741N .89 LM3J&I(. 6.95 NE664 2.95 LMH91i .BS LM!l800 1.49 TLO!l . 79 LF353 I.Oil ~0)4 1,.!IS 74C74 _65 
74J4 .29 "74175 ,89 LMJ39 ,99 LM565 .11-9 LMl55BH l . 10 LM1370D IJl9 TLOB2 1 . 19 LFJSS 1.10 4035 .es 74C75 .&O 
74•0 .19 74176 _gg noaa 1.19 Lfl~8 1.10 4040 .75 74C8l 1 .95 
7~4:Z , 4~ 74 117 ,75 H TO·S CAN T T0-220 K T0 -3 LFU7 1.40 40(1 75 14CSS 1.95 
7H3 • 5 74178 1.15 ~C>•2 _6~ 74C8ti .39 
74~4 .69 74179 l .7S •043 .85 74C89 ~. so 

H4S .69 74\BO ,75 74500 INTERFACE VOLTAG E oD4 .. 19 74C90 1.19 
744!1 .&9 74tS1 us BT2G 1,59 <CMS BS 74C9J 1.75 
7447 ,69 74182 ,75 74SOO 32 14$ 163 1,95 ena ) .89 REGULATORS ~0~7 ,95 7oC9S 99 
7446 69 74164 2.00 NS02 35 745158 3,H BU5 -89 4049 JS 74CI07 . 89 
7450 .19 Nles 2,DO 74S1J3 ,35 74S-159 3 ,95 8196 ,as 7BDST ,75 190ST ,BS 4050 ,JS 74C1SO 5,75 
7ol51 .2l 74190 1.15 74504 .35 74$174 ,-95 8T97 _e.e 78M05C ,35 790BT ,65 4051 79 74C1S1 2.25 
703 .23 7419\ 1. 1$ 74905 .35 7olS1?5 .95 8T9B . 89 7H08T ,75 7912T _es 40Sl H 7oCJS4 l.2S 
7454 .2J 74192 .79 74508 . JS 74S1B1 l ,95 CIMl101 2 ,95 76 12T .75 1915T .BS 4060 .es 74CI S7 1.15 
74 50 .23 74193 ,79 74509 .110 745182 ~ .9s OP$J1)4 2.19 7815T .75 7924T ,65 40&6 ,39 74C•60 1.19 
7•70 JS 74194 ,85 NS10 lS- HS18S 1.95 CIS8BJ!i 1.99 7824T .75 4068 .39 74C161 • • 1 g 
7472 zg 1• 195 ,65 74S11 .l5" 7•S189 G,9S 058835 99 7905K l.4 9 4069 .29 74Cl62 1 .19 
7 ~73 .l~ 7~1!16 ,79 74S15 .35 NSl94 ,,49 780-SK. l ,J9 7912K MS 4070 .JS 74C16l ug 
1014 .JJ 74197 75 74Sto 35 745195 1.49 MISC. 78121< 1 ,3ti 7a1 5 K 1,49 •011 _2.S 74C164 1 .~~ 

7475 .45 74198 1,35 74622 ,JS HS19G 1,4e TM!l'.1'1532 29M 70 15K 1.39 792•1( 1.49 4072 .zg 7•C165 2.00 
7476 .35 74199 1 .lS 74Sl0 .35 74S 197 1.49 ULN2003 2 ,49 79141< 1,39 79LD5 .78 4G7l ."29 74Cl7J _ 79 

1400 ,59 74221 ,35 74532 .40 745201 fi .95 J242 7,95 7eL05 ,sg 79Ll2 ,19 01S _29 HCl74 1,19 
748 1 1.10 74246 1. 35 14Sl7 ,ea 74SZ2S 7.9S l34\ 4.95 7~l 12 -~g 79l15 ,79 4076 .79 HC175 1,19 
HB~ .95 74247 1,25 1•s.:1a .es 7~5240 2.20 MC300 4,95 7BL Ui ,61i •D78 29 74C 192 1.49 
74Bl .50 74248 1.85 74540 .35 745241 2 .20 MCl4BO 11-,0D LM~23K 4.95 4091 c2.9 74C193 1.49 
7485 59 r4249 1,95 745S1 ,.'15 745244 2.20 11C90 i3;95 ?RHOS~ 9 .95 UA78S40 1,9S •OU .l~ 74C l95 t .39 
7486 ,35 74251 75 74$64 .40 74$251 .95 95H90 7 .95 ?9H121< 9.95 ~OBS ,95 74C200 5.75 
7489 2.15 74259 2.:Z5 74S6S .40 74S25l 95 2Sl 3--00I UP 9. 95 I( TO-l 4088 ,95 74C221 1 .lS 
H9D ,35 Hl65 1,l!i 74SH ..50 745257 ,95 2613·002 LOW 9 .95 4093 .49 74CJ7J 2.4> 
7491 .~o 7•273 I.SS 74585 u~ 74S258 .95 4096 2,A9 740374 1.45 
7492 .50 74276 1 .25 74506 .50 745260 .79 4099 1,9S 74C901 ~9 

749J -~5 74279 ,75 745112 ..50 745274 19,95 I 14409 12,9S 74C902 .B5 
749~ .es 74283 2.DG 7451ll _so 745275 19.9S i 14410 1~95 74C903 8$ 
7495 .55 74284 3,75 745114 .ss 74S28D UIS 14~11 11.9S" 7 4C9D5 10.95 
7496 70 74285 l.75 705124 2 ,75 745287 1.!10 ' 14412 12.95 740905 , 95 
7~97 2.75 74290 ,95 14Sll2 1.24 745288 1.90 ' 14419 7,95 74C!ID7 1. DD 
74100 us 74293 ,75 145133 .Q5 7452&9.- &.s; 14433 4.18 74C908 2 .00 
74107 .30 nzse .as 74$134 .so 745301 6.95 4502. .95 NC90~ 2.75 
74109 .45 74351 2 .. 25 74S135 ,89 74Sl73 "2..45 45113 65 74C910 9.95 
74110 .45 74365 . 65 74S13B .85 14SJ74 2-45 4508 1. 95 14C911 8 .95 
14111 .55 14366 ,65 7451311 .85 745341 7.95 451!! .I~ 74C91 2 B,95 
741'6 1.55 7oJ67 ,65 745140 .55 746367 1.95 4511 ,85 74C9H 1,95 

741ij) 1.20 74389 ,55 NS151 .95 745412 2.98 4512 .es 74C91s 1.19 
74121 29 74376 2.20 745153 .9S 745471 4.95 0514 1,25 74C':11B 2.75 
74122 .45 74390 1,75 745157 .95 74S472 4,!15 A515 1,79 740920 17 ,95 
74123 ,49 74393 l ,JS 74S15S- .95 74$474 4 .~s 451 6 1.SS 7•C921 JS,95 
74125 . 45 74425 J ,15 745161 1.95 745462 15,2S 4516 ,99 740922 4,49 
74126 .45 74426 ,!5 74S162 1_8S 745570 us 4$19 -39 74C913 4,95 
14128 _55 74490 2..55 74$51! us 45;0 ,79 74C925 5,95 

4!i22 1.25 74C!ll16 7,95 
45~6 l .2S 74C928 7 ,95 

CLOCK INTER SIL 9000 740929 19.~.5 

CIRCUITS 
SOUND CHIPS 

76H 7 J,!I~ 
76489 8.95 
AVJ-8910 1l.9S 
A.VJ, 8912 12.9S 
MC33~0 M9 
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CAPACITORS 
Order by 

EQUIVALENT PART NUMBERS TANTALUM DISC 
NMlcn I 
E!!!._ ~ __ T_l_~~ Ha,,ls SI/ 10'1 15'1 20'1 25V 35V so\/ 10pl 50\/ ,OS 470 sov ,05 

22 sov .05 560 sov .O!!: 
745188 32rB oc 1BSAOJO 82523 6330· 1 7602 ,22ul .40 

25 50\1 .OS GBO sov .O! 
74$287 256x4 TS 24510 825 129 6301 · 1 7611 .27 .40 27 60\1 .OS 820 50\1 .o~ 

74$288 321"> TC 1850~ 82$123 1>331 · 1 7603 , JJ .40 .45 JJ SO\/ .OS .OOlul 5011 .o~ 

74$387 256~4 oc 245A10 ~2$121> 6300· 1 7610 
,47 .J5 

0 50\/ -OS ,0015 50\1 .O! 

745471 256x8 TS 28L22 6309· 1 
.50 56 50\/ .05 .0022 50\/ .oe 

745472 S12x8 TS 26542 825147 6349· 1 7649 .68 ,45 50 68 5011 .OS .005 sov .OS 

745473 51218 oc 28SA42 825146 8348 7648 .40 ,40 AS .45 82 sov ,05 .01 sov ,01 

745474 512'!8 TS 28$46 82$ 141 6:141 764 1 100 50V .OS ,02 SOii .o• 
745475 512x8 TS 28SA46 825140 6340 7MO 

. ~5 .50 .60 220 sa11 .05 ,05 50V .o; 
745478 1Kx8 TS 28586 .75 330 so .05 I 12V .1G 

745570 512•4 oc 27$12 825130 6305 7620 .JS .40 AS .65 .85 
.1 sov .1: 

7CS571 512r4 TS :ns1s 825131 6-306 -1 7621 .40 .45" .90 
74S5 72 1kr4 OC 2CS A•1 825136 6352-t 7642 .45 .so .55 MONOLITHIC 
745573 1lU4 TS 24541 825137 6353-1 7643 

.60 .65 .90 

8751110 1kx8 OC 285AB6 825180 &380·1 7680 .45 ~1ut·mona 50V .18 A1uf·mono 5DV .2f 

875181 11o8 TS UL86 825181 6381 · 1 7681 .45 .55 ,60 .65 .85 .90 
2kx4 OC 24SA81 82518• 7684 .10 , 75 ELECTROLYTIC 
2k>4 TS 24$81 825185 7685 
2k•4 oc 'eliA166 826190 76 160 1.00 RADIAL AXIAL 

2h8TS -2&S!66 82$191 76161 .55 .65 .80 , 95 .80 1.00 ,47ur SOY .H 1Uf 50\/ ,14 

.65 .85 ,90 1 251/ .14 4.1 16\/ ,14 

WE RESERVE THE RIGHT TO 2.2 35V .15 1·0 16V .H 
.75 .115 .90 4.1 5DV .15 10 50V 16 

SUBSTITUTE MANUFACTURER 1.25 10 50 11 .15 22 16V . 1• 

I.OD 1.JS 47 lSV . 18 47 sov .20 

2-.25 
100 1611 . 18 100 ISV .20 
Z20 as11 .20 100 3.SV .25 

1.50 470 25V .30 150 2511 .25 
1.35 2200 16V ,60 220 25V ,JO 

1.75 COMPUTER 3~0 16V 40 
500 16\/ ,42 

J.25 GRADE 1000 1611 . 60 
J .75 26,000ut 3011 3.95 1500 16V .70 

6000 1611 ,BS 

LED LAMPS 
1-99 1· 99 100·11 

I.OD MCA·7 
,13 

1.10 MCA·255 
,15 .1D ,09 

.69 IL·l ' 17 
t.75 ILA-30 

20 . 18 .15 

1.25 IL0·74 
.29 

1.25 H11C5 
,30 .18 .15 

1.00 TIL-111 
.30 

1.50 TIL·11l 
.40 
A9 

64 pin ST 4.25 call BYPASS CAPS 
ST SOLDER TAIL 

DIODES 2N918 .so MPS3706 . 15 BplnWW .59 .49 .01 UF DISC 100/6.00 
MPS918 .25 2N3772 I .BS u ptnWW .69 .52 .1 UF DISC 100/ 8.00 2N2102 .75 2N3903 .25 1&pin WW .o9 .58 

5.1 voll u ner 2N2218 .so 2N3904 .10 Ii pin WW .99 .90 .1 UF MONOLITHIC 100/15.00 
12.0 voll uoer 2N2218A .so 2NJ906 .10 20 p n WW 1.09 .98 
(1N914) switching 2N2219 ,50 2N4f22 .25 22 pin WW 1.39 1.28 
400PIV recllller 2N22l9A .so 2N4123 .25 24 pln WW l ,49 1.35 
200P IV 1.5amp bridge 2N22.22 .25 2!H249 .25 28 pin WW 1.09 1.49 LED DISPLAYS 
400PIV 1.Samp bridge PN2222 .10 2N4304 .75 40 pin WW 1..99 1 ,80 
Dip-Bridge MP52369 .25 2N4401 .25 WW • WIREWRl>.P 

.. p 5082-7760 .6" cc 1.29 

2N2484 .25 2N4402 .25 !Spin ZIF 6.75 call 
MAN72 .J" CA .99 

2N2905 ,SO .llN4403 .25 24 pin Zif us call MAN74 .3" cc ,99 

MUFFIN FANS 2N2907 .25 2N4857 1 00 28 pin ZJF 10.95 call FND-357 (359) .375" cc us 

NEW UN-USED 
PN29D 7 125 PN4916 .25 ZIF • TE)(TOOL FND-500 (50<J) .s· cc 1.49 
2 N3055 .79 2N5086 .25 (Zero Insertion Forc.e) fND· 507 (510) .s· CA 1.49 

4.68" Square 3055T ,69 PN5129 .25 

3.125" Square 2N3l93 .JO PNS139 ,25 
2N3-'114 .25 2N5209 .. 25 RESISTORS HEAT SINKS 2N3S63 .40 2N6028 ,.;JS 

TO·J slyle 2N3565 .40 2N604J 1.75 'I• WATT 5% CARBON FILM ALL PN3S65 .25 2N6045 1.75 T0-220 sty le MPS3638 ,25 MPS- A05 .25 STANDARD VALUES 

SWITCHES MPS3640 .25 MP$-A06 .. 25 FROM 1 OHM TO 10 MEG OHM 
PN364l , 25 MPS·l\55 ,25 50 PCS. SAME VALUE 
PN3644 .25 TIP~9 ,65 
MPS3704 .15 TIP31 ,75 100 PCS. SAME VALUE 

1IP32 . 79 1000 PCS. SAME VALUE 
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MI C ROC OMPUTER 
HAR DWARE HANDBO OK 
FROM ELCOMP - S14.95 

Over800 pages ol manulac1ur1.1rs dala 
sheets o~ most common ly us d IC's 

'ncludes. 
• TTL - 74/74LS and 74F 
• CMO S 
+ \/0111190 Regula tors: 
• Memoiy - RAM , RO M. EPROM 
• CPU's - li60o, ssoo. zeo. aoao, 

8085. 608616 
• MPU suppotl & 1n1erlac:e -

8600, 6500, 280, 8:?00, elc . 

BEST SELLING 
BOOKS 

OSBORNE/MC GRAW-HILL 
Apple II U10,. GuoOB • • • •• .• • •• 16.95 
~T COnlrOUer .. Hondboo , __ •. ; _ 9.95 
68000 Anomb!y Langu o9 

F'rogrammln!l ••••.• . .. ...•• 16,99 
oe,,s1c Us&r Guide •• .. •.•••• • 1s.oo 

S Y BEX 
'l'ou• Fll't Computer ••.•••••. , • 8.95 
TM C P• M Hondbook • •••• • , , , . 14. 95 
The PASCAL Handboo• • • • • • • • 18.95 
Mlatopr0<:c>&So1 ln terroclng 

Tao-hn1que.s, • ••• , ••• , , • , , •• 17.!15 

TRANSFORMERS 

12.5YAO 
YU\11\C CT 
12.8\IAC CT 
12.5VAC CT 
25.2VAC CT 

12v.-.c 
12v.-.c 
12VAC 
t2YAC 

FR.-.ME STYLE 

:tnmp 
2amp 
4amp 
B•mp 
Zamp 

PLUG CASE STY~E 

250ma 
soom1 
lo mp 
2tmp 

OCl\OAPATEA 

S.95 
7.95 

ID.95 
7.9S 

J .95 
4 ,95 
5,95 
6.95 

6, 9, 12 voe uleclable wU~ unhernl 
ad plet 8.95 

NOTE: Pleue l!!Clud~ 1umo,•nl omounl ror 
stdpp{ogi an a_bo¥1t .Item•. 

DISK DRIVES 
TANDON 

TM100-1 i; •' iFOR!El I SSIOD 229.00 
TM100-2 s,. ~FOR tBMI 0 DD 295.00 

SHUGART 
SA 400L 5 .. 140 1RACK) S&IDD 199.95 
SA 400 5 ' .. 135 TA,\CK SS/DO 189.95 

PEATEC 
FD-200 5 SS/00 

FD-250 5 OS/DD 

MPI 

179.95 
199.95 

295.00 

8'' DRIVE SALE 
FD100-8 S189 

SHUGART 801 EQUIVALENT 
SS/ DD 10 FOR $175 EA. 

FD200-8 $239 
SHUGART 851 EQU IVA LENT 

DS/ DD 10 FOR $220 EA. 

CABINETS FOR 51//' DISK DRIVES 
CABINET #1 529.95 CABINET #2 579.00 

* DIMENSIONS ff"a S'o/is x 31Yw'' * COMPLETE WITH POWER 
* COLOR MATCHES APPLE SUPPLY, SWITCH, LI NE 
* FITSSTANDARD S1 ... DRIVES, CORD. FUSE & STANDARD 

INCL. SHUGART POWER CONNECTOR 
* INCLUDES MOUNTING * DJMENSIONS: 11 1h x5'Y• x3 'Yt6" 

HARDWARE AND FEET * • SV @ i AMP. +12V @ 1.5 AMP 
*FITS STANDARD sw· DRIVES 

NOTE: Pl•••• 1neJudt oulUctl!nl omoUol lor 
Shl.pplng an 11bova Hll!m11 . 

* PLEASE SPECIFY 
GRAY OR TAN 

DIP CONNECTORS 
HIOh Rt;LIAOll..ITY COMPONENT mE\BON 

DESCRIPTION TOOLED ST IC CARR IERS CABLE 
SOCl(ETS 401 1> HEADEASI DIP PLUGS tlDCI 

Ol'!OER BY AUGATu .ST 4CC11 IOPu 

CONTACTS H 9, 5 
1~ 99 15 I ~ 5 
16 9 85 1 65 
1a 169 •DD 
2tl I Sil 125 
'l2 • 89 I ~5 
24 • 35 250 
?8 2 ~9 L5D 
~o 2 9g :~ 10 415 

POWER SUPPLY 
MODEL 2 53995 

MOUNTED ON PC BOARD 
MANUFACTURED BY CONVER 

+5 VOLT 4 AMP 
±12 VOLT 1 AMP 

NDTE1 Plea•~ lm;lud 1uHlcivnl •mounl lo! 
tnlp p ing o~ abo ·~ U •ms, 

CENTRONICS 
IDCEN36 FHbb on C•ble 36 Pin Malo 
CEN36 Solder Cup J6 Pin Mole 

D-SUBMINIATURE 

CONTACTS 
SINGLE COLOR COLOR CODED SOLDER CUP RIGHT ANGLE IDC HOODS 

DESCRIPTIO PC SOLDER RIBBON CABLE ,. 10' 1 ' 10' MALE FEMALE MALE FEMALE MALE FEMALE BL.ACK GREY 
10 50 4.40 .83 7.30 ORDER BY DBxxP OBu S DBOPR OBn SR ID8 n P IDBxxS HOOO-B HOOD 
16 55 4.80 1.00 B.80 CONTACTS 9 2.0EI 266 165 2.18 337 3.69 - l.60 
20 .6f> 5.70 1.25 11 .00 ' 15 269 363 2.20 3.03 4 70 5.13 - 1.00 
25 T5 6.60 1.32 11 .60 25 2.50 325 3,00 d.42 8 23 6.84 125 l 25 
26 75 6.60 1.32 11.60 ';J7 480 7 fl ~ 83 6.19 9 22 10.08 - 2,!}5 
34 ,98 8.00 1.65 M .50 so 606 9 24 - - - - - 3.50 
40 132 1 1,60 192 16.S!l For order mstrud1ons see "IDC Conneclors· below 
50 1 38 12.10 250 22.00 

CALL FOR MOUNTING H_ARDWARE 

IDC CONNECTORS 
DESCRIPTION SOLDER HEADER RIGHT ANGLE WW HEADER AIGHTANGLE RIBBON RIBBON RIBBON 

SOLDER HEADER WW HEADER HEADER SOCKET HEADER EDGE CARD 
ORDER BY IDHxxS IDHxxSR IDHxxW ID HxxWR IDSxx IDMllx IDE>r..rt 

CONTACTS 10 82 Bf> 186 205 115 - 2.25 
20 1.29 1,35 298 328 1.86 S.50 2.36 
26 1.68 176 3 84 4 22 2 43 625 2..65 
3'1 2.20 231 d 50 a 45 3.15 7 DO 3 25 
40 258 'l.72 5,28 4 ,!lO 3.7:3 7,50 3.80 
50 3.24 3,39 663 7 ,30 4 65 8.50 4 74 

ORDERING INSTRUCTIONS: lnsari !he number o f contacts in the P051tlori marked "o " o f the "order by'' par1 number listeel Example: A ·10 pin righ t angle sorder style 
heaeler would be IOH10SR, 
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• Direct Repfacemenl for 
Apple Oisll ll 

* Compatible with Apple 
Controller or other Apple 
compatlble controllers 

• Specially designed electronics 
with low power consumpffon 

* DOS 3,3 and 3,2 compatible 
+ Owner's Manual and Warranty 

Card ncluded 

now 
WITH onE YEAR $22995 

\IJARRAITY 
CONTROLLER CARD 589.95 

VIEWMAX-80 
A Full Function 

80 Colurnn Card for Apple II ' 
• Soft Video Switch * Shift Key Support 

2 YEAR WARRANTY 

NOW ONLY $18995 

51/4" DISKETTES 
VERBATIM DATALIFE 

SS/DD SOFT SECTOR .• '.'.' 29.95 
SS/DD 10 SECTOR HEAD •• ' - 29.95 

nASHUA 
SS/ DD soFr sEcroR s1 g95 

WITH HUB RING •••. 

Ask about OUf lull BEST BUY 
Hne ol Nashua diskette 

JDR 16K RAMCARD 
*Expand your4BK Apple to 64K 
• Fully compatible wlth Apple 

LangLiage System - Use In 
place of Appia Language card 

• Provides eKlra memory for 
Vislcalc'" 

*Run PASCAL, FOATAAN , 
Integer Basic with appropriai e 
software 

* Hlghes1 quali1y card features: 
go1d edge connector, sockets 
for all IC's 

WITH 2 YEAR WARRANTY 
ASSEMBLED & TESTED $4495 
WITH WARRANTY . .. . , , . . 

~~TRTS1~~~~~~~ti1~NS $4095 

~~ ~~¥:~gTI ONS ... . s1495 

APPLE COMPATIBLE 
~s~PEL~ $99.95 

* Compact Switching Desig n 
• All Outputs regulated 
• ShOrt Circuit and Overload 

Protection 
t: Complete with Apple-type 

plug· ln power cord 
• Apple Compa tible - Yethlgher 

oulpLII allows more disk dri ves 
and cards withou t overheating 

* +SV@ 5A. •12V@3A, 
-5V @ .SA, -12V @ .SA 

.,. Shielded enc losure: 1 Of.'' 3W' 
2'1••" 

nEW IMPROVED 
JDR COOLING FAN 

* Easy modification - no 
modification of Apple required 

* Ellm ~ nates overheating 
problems 

* Switch on front controls ran. 
App le, and ex1ra outlet 

* Rotron whisper fan Is the 
quietest, most reliable on the 
market now WITH SUROE 

IUPPRESSIOn 
$89.95 

WITHOUT SURGE 
SUPPRESSION 159.95 

MONITORS 
MONOCHROME 

NEC JB1201M · 20 MHZ GREEN $169 
ZENITH zuM-121- 1s MHZ GREEN sgg 
TAXAN ,a MHZ AMBER s139 

COLOR 
AMDEK coLoR 1- coMPostTE s335 

NO C.O.D. ORDERS PLEASE 

ACCESSORIES FOR APPLE 111 llE ... ::·p~ ERISOFT 
ALL WITH 1 YEAR WARRANTY BY ·::;::1·1 

PRINTERLINK 
CENTRO NI CS 

PARALLEL INTERFACE 
• Simple to use - No 

co nfiguring requ ired 
* Use with any centron1cs 

printer - EPSON , 
OKIDATA, etc. 

• Includes Cable & Manual 

668 BYTE Octob.:t 1983 

MESSENGER 
SERI AL 

INTERFACE 
* Connects to any AS-232 

serial device 
,. 8 switch selectable 

drivers for printers, 
terminals and modems 

* Includes Cable & Manual 

••• • • 
TIMELINK 
REAL TIME 

CLOCK 
+ Appltcat ions In file man­

ageme11 t, word processing, 
c:om municalions. etc 

• E elusive Ala rm Clock 
fea ture 

• Battery recharges 
automatica lly 

NEW BUFFERLINK 
ADD-ON 

PR INTER BU FF ER 
*Saves T ime - No more 

waiting for printed outpu t 
• Connects easily lo any 

pa rallel interfa1;e 
-I< Expandable from 16K 

to 64K 

$139°0 
(l6K) 
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Unclassified Ads 
WANTED: GO! ~ '"' d"®Clkln 1n1teJd ~ • c;uh kl'5 when 
you ll'll )'OUf tGurprnem I c.m put you rn rou< w<tti nonpi04rl 
t.if!Jonrwnani ct1.ll ed oYr uona1c(J t<Qulpment a11d Cdn El'"~ 
cu~ IM fe!Ctpl , Rov l'tlw ~l(lpl:Qll , POa ?31 . Ct>IUITllll<!, Mo 

]l/)<lq j3011 '1'17-'1?'12 
NEEDED; A rinwm 1 rnrrirolte< 1wo "''"""'· lb no•1'1rl 
~tinDrm ' t lfOflltt"llf)Jha~ o:1nr1 rnou~rn to iLJPf'*V~r"lt a T~·BO 

f\ill)jW/ I G1oup or l!l'lm~tor I Pl""S to leath {Otllpute• hl~I olCY Ill 
,, 1cw·WQ111e r orrwrn 11~1y All can11 .t1u11oru ~" rn • Ol'CIJ<WI<! 
Or S.1n Ralll•ll. I In S;;nDury C:rou. NOOOJIC Es.or~'· GA 
?QCl'.J? 1~0<!1 1'<ri·lr•6b 
WANTED: 11Ut rp•olrl g~ncy ll'M( lr•n1e1 mt'fll~ll •ct~r<terl 
!lulu 1 ~~i r~.<-<le!l..rnll"' donauon cl c<lfllpums. morlerm 

~""'~' '· nil t~J111111al> Cemlred r<:<c:Jµr1 w•ll °" lum1it1<'tl 
Winrlr " I aw Ojljl<l/flllll'Y C('nc~< lri• _ I 06 E;nt 5tocond. PO!! 
q3~ ~1.iranota IA 50ilS 1s I SJ %1 SH I call «•lloo, ai~ tor 
A ~111 QI ~n 

WANTEDt N(Ylp!Of•L ~dur~1.o1>al lt)C.,cfl Dl<JanllaUOO 
;I'('~\ Ooo,,t"111 cl t~•-d '1U(t1t-I" PL'flo•1~1 cornputcr IAWfi!J IOI 
r<'Cord ~C'eprnq Greattr MrlWdll•t-•' C11.1p(tHJI llL•l1> ~ c:o1,111. 
h.71• fau W11tnrmo /\.,,., M1Mlau~e~ WI 53211. j4 I ~I 
1?1 ·6'1!10 
WANTED: Ta• ·~xrmpr nonprolrr wh~"""'-"'•lf~/; ci1gM•1t,J­
ll011 l'lu;tJ• flJfl(lrtlfl,~I 11.iil(IWart dMIOI l<ll1W.1rl! UI da1a Jod 
..voro /lf(l(<'>~ng WJrt1 Ml( Po•~• 1<•1 dnd prrn11r11jl•cc0Umol!g 
. • lj)dW!ltll'• Ou• <efert'llC<'> ano 1115 mln1ma11on ~v•~~lll!! ~tr r~ 
q1•t"l1 FJ1•d!·nr• w""'"' oir~c1n• or Ojk•~wu.. Mrn<Ji111 lmrn1 
c~rart•'" ~ody l<>r , l'OB 518. M"rhJ~n CT ::lb4SO 
WANTED: : 1urct1 wci<-1 AWll' If Plu• equipm<:n/ Jor t1!~ •M 
C:h•m1.1n ed1"at1011 J>l()(Jr.irn All ClOr•allOIU a1e taJf <leoo<111l~ 
Rrv J;iy an ~~111r11 ~"" P1nb~w1a1 • 01urt.h, tQ/ So1Jm~a1t 
:St•C"'1<1 Sr fvdlll " IN ~771 l 
\XI ANTED: CM111l0dorr 64· Of VIC JO-cprrip;it•lllo '°'"""'" 
n; I•~· · 11 1 <ornpu rt'I 1111'1 ~cylp1agraf1'11ThO!J <li'li• I "'"' IUIO< ldl 
11udot-• "' p11vat1: C rit•>tran 1.rrtJ!lj i'lll donaur:m d"' t<1 oeoue1 
hi~ A'r.Jdn(y c~rn. Fo1fl I Ac.Jlll.'mV 1100 SO<Jt11 Mmn llocklO<<l 
IL61101 j6 1Sl9M-OIB 
WANTED: A tJonauan ot a ' oonp11wr lor "''' on uur> m • 
an<l 1c~<I~ ot 11or1p1 11 019M'l il~~orr .1no OSI CSP DF w•Ul in 

1••1.>e~ to (t)1111ol >tepp1119111tJwr 3nrm!Koon stand Al>o. rn•oi· 
mJLIOn anro1 lunu '~"'"g ny corrrjl•M• nialli11y 11>1 IOI Ct1111 -
Mm ~r,J Jew>. Di1n C fin Arm Im Olron t.5~ Ci!> offlt't 
,..~ .. l •llO<Tia Pa•~ MD 20'lr) 
FOR 5AL.E: ni• "' hilrDWaf•/"7/lW~'" A.Pjll~ Comn'IOOO<~ 
l I 1 A!w, dr!k pack!. mcxr~n>. <11•pi. 011•1. ( Ii!\, c.•Ole 
""" rrtil!QnS arll.I \0 ui1 Moc'11i Ptana new 51•11n~ at "W 

llurr St" rJ !A.Sf(()( (dr~IOq W1~ rnnlf<J~I <IOM~lil'l<j a ~ or p.111 !O 
WLlllllWf\11~ lll!;·APPr•WL'<I Cl>.;nfj' El.M•n f' Strta~H~r . l Wall!l l 
[tlg'' P ICI', lt!ln•jl'fl'\, ~y 40S02 16Dill 2/ib-Jl& I 
FREE; Cum1µL•r-t~•WIM<Jt'. 'Mltlym r;;.• I•~ a<lvrc~ arKJ 
1erl'f'!1Ci'l rnti1rm~t 1"'1 ooo.JI ""' AllJUl"'""en ia1l(!Uaa~ If()( th< 
IBM re l<""lh z-1 oo. nrq drlJ o er pro1Jrnmrn1nq 
lo11<;!13!JI'> MSIC l'(JI, FOllTI! flt li•r'IU SASE 0 D~cr f>Oll 
Ol O f ""1r1g1JVle NY 11 735 151bl1>94-5672 

WANTED: . l•1•ma1<1, espec1~ro- JM•u r.111 ShlMl•r1ti 11 ~ 1c 
""'""""tor UI<' Re.ldWOll f!J.urrQugh>I Con~ Thi> I>~ t'Wt> 
(A"'' ''" d••V~ar>l mrn1~<11 to arr IBM St!lffl<JC IP p11mt>< ~u><!<f ~• 
~ wom prr1C~1>1>'1 Wrl r 1mnms• Odrr rl'jt POl! 'IOMB, 
N• .,.,.,. NJ 07 la<I 
FOR SALE: fr•ll>\o1lJt'<I '11/C rt•mtnal 1~SO Two SMOO 
cJ11vt• w '4M ~ t11nt•t !.100 two I 'i·m n c:olo1 RGB 11"MJtJ1•or? 
; 15tl N rh W••r rr•l"tlt•r i'f"/ r~.i!il11.tlllt otlro Ricn Pi>!l"'ll\aC 
H!l Stt~ 'l."f- E/fl/''llrit IL 60111>. ll l lJ 941-07J9 
FOR SALE! Th" • rorrnr. '""fll6)/"r!• QJ DllJl!al Gmup ar !!<:11· 
rnQ lll••t >y1rem1 5eno St\Sf ror e Jr~t oJ }y!tr;'.m<O, b<la rm ana 
""~s sco Soolrrld. I 183 L.lmar 5.t ,a. t, <'Wtx>ll. co 80214 
WANTED: Oocurnt/n!atlon for IM5AI VDPBO. ~sp<'<r.'111~ DIO 
dllk tonc~r or corwlj)OndeMC• with •riycn"r mlfl;)r w1trr tne 
ixw~ 11 mNe ao IM>AI orphan• dub Ot/I !heft' !>Omewl'C11t7 

M o '"' 1e !lea '" •Pir patts OI lllea• on how co upcfat~ th • 
VDPBO G1~n1 HM9rJve. 8265 av~ de Ga1pe. Mon"""'· 
OutCJec HlP lJ'I, CMoada. 
FOR SALE: Te~tn:ino• 7002 piog<ammable loglt/ua1c 
aI\illy~r. Ml)' 1mplememww11h t1ni1n9 opoon lo• 48 channl!!s 
'1lc1'Jtle• 7603 rn•rr1trar e. 7002 1>1Uq-<n. geotral purpo~tc per· 
son;i.llJ}I mOOIJfc. c abhoq ~ nd te'>I < llP<. JIJl!W wncwon "•~"'Y 
17000, ow w oll nego11;1C• , Mk:hat'I B.:llamurh. JOO E<m M~1n St., 
C:.,n1Nport. NV I 11ll , ~516t ~27-7224 
FOR SALE: e>:t't'llMt COllC!iOOl'I Nonh Stil• Hor®" w~h 64 
mM'lory and two qu.)d (lllJ< drrv"'. rncenut:e II ~y. N• 
r~""g-poltlt llo•<d and Godt>out $pectrum ~Q;J•O '5oltwar~ 
1nr1Uae< N' 005 CPIM·l ,2, fO~TRAN, 5'i!PSl!Ci I Progr,im, 
.>n<I g.imer 12000 or oet1 accepi;itile O/fr11 rn11111 ~ 1-jopk ~. 
706 S01Jt11 lynnS1,, Champaign. fl 61820, ~2171352-~182 
FOR SALE: Eight MJCrovlslOl'I c.:mndQ!'S IB•.eb.lll. Pl'lq.!i!!t· 
111*~ ,\htn ~dlilM. ~~ Duel. Co;mic Hunn~< Sowllnq. Con­
rtf!(I Fow and Mind 8'J)1rrj. All In 900d cOl1dit1on Ong1n.~y 
s IB r.>OI, """'~•lo• 1100OIwilt11a~ lot lRS-80 Colof Corn­
P"ter ;o/tWare and/or hMdwa1e Rduro Wa~rrnan. 17'15 
U51 63 St Brooklyn NV I I 2H 
FOR SAlE: lAJbllAlS DECv,11te1 ll-lnieratrrve Ditta Com­
fllUrK"al!orn 1crm1nat .IJdn<'.la<cJ ASC~ ke}"OOilt!J, if1WllOUIJlUI 
d~"IC' ,\iJ<Jn9 5 I 000 Jonn L Chlaoa. fil" l 1 O Route 4. 
Pilrarnu\ N) 07b57. 1201J 843·7700 

WANTED: Unwanwd or IMO '" PllllWU. <OltrptJWtt arl!I 
oth~r petiplieral> Also. ft'} :IOfiware ror Apple U wmpu~• 1•11 
pay 5nlpD1n9 <llltl h"'1<JhM9 Ch<lrlej D11on J 450 Jet>~)' t,1110, 
Witt• rl<JQ. 11'1 50701 
FOR SALE: taM A'y11tlNor1o•n Corm1un1rnnom adapt r rm 
me IS PC 5rJjlj)Om a ~•rr•ty or RS-l31C •1Lertace1ar1tl11 fu~y 
ccmmuri1ca11on progr;irntnab~ Data r.ite 1eJecr;,~ 5010 'UhJ 
op1 CornJ]lrte i'JOCumt'nlallon ~ 100 J!!M bq M11.~•0lll· 
•Jq)an>l(ln lJOal'cl 1220 IBM Parallel P•1"1rr /\da(ll~r . ton1pre1~ 

aocumen1at'On 5 100 A" uoart11 tes1 "'"' aycaJ Olrl ao<f 111 ex· 
ceren1 cone1r90n fl w LD!eU )' Jb Ora 11,otrtoro Ldnl' W•" 
1-•Moro, 107~80 
WAii/TEO: Amputa10<1 3rm l•OfTl HEll0-1 W"d~ ~r;on 
IJ30J R Pe11.uqu.rru Bl\/d ;Moo, ~n Dll!qO, Cf\ ~1119 
tb I "I 691-7128 days ~nd i 94-1 ~BS ¥ffi'ngs and w,.,...,,.noi. 
FOR SALE.: VIC·20. lb RllM l\Jf)el ~µanded 1nmxfucoon 
109ASIC. rh•~e9amC'$jCiDll. 011~u. MltiOeltOMron ft t re~ 
V1C ooo<s /\~ rn supercandl11<1<l Tl>!lma\ All:l•morr Jr , 3M l 
Sprvct'tl~ie Or , /\nnan<Ja vA l200J POJJ 25b•?21.0 
F·OR SALE: Complete No1ront1;> E~F 11 \ylli.<.m w•ct\ 28Y. 
RAM Ciiarit 110 t>oiluJ, Ep>on prim~' '"~rtac~. l\SCll ''"Yllo.Jn:I 
H-ptn s a<lo'IPt<'r llodJ(I IOJ<I tll>Pl•Y wttll twyM•lOllJCIOfl 
g•apnc:> poWtr nJpp/y ~nd l'f1C/tl1uto Sof!ware 1nrlu 1 
!11\SIC, ~·· eairo•, moo1mr aM dOJ~~$ or game Cumplete 
aocum • .,,1irnon. <!'II hWe mrall •'~ Wonn owt s I 150. 
George Mu5sl>r, .IJO Broatlwa~ lltl \lhHt>n NJ 07060. 12011 
647-1 ~j7 
FOR SALE: C0111moacrc 401b comnult!r w•• 16K IL'IM, • 
b1JrlHn 1 l,•nch g ~·" 1c1e<1 dn<I a rul~ SI{~ keyt.oaftl II tll<l" 
1a•nH now v1mroo ~ .O BASIC ncf rt only OOt' yearQld. In gClC(I 
rcoomon .isllmg 5680 ~t!Ofl F~11 4 7 3S C M.1•1 !1 , Sk()l(re. II 
60076 , (l 12/ 6/9Jj 7 
FOR SALE; I SAi PC~H MIC RAM 9095 proceuor, dual 
5V.-1nchNJlm;it 1< 40 00 71 ll<K~ f360+Keac/lj . JMOOS2 05 
wren 1JP!ilteL, <1rid manvar~. i 1500 Je1ryA11 u. 5233 1t.u1 Ave 
~ M11111..-~IXJlil MN SS~ P . 16121 726-1699 w~N<da.)'•· 
WANTED; Pcoplt or club• lf\teren•d 1n;o...,1n9 OilPOnwrd~ 
harllWartJ,oltwart Comp1J1~r 8uy1rtq Club iltl' w~lcorne 10 

pin Mon!Jlty rrews~n~r cluD (,lta1<i91. tJJ«ial mvrce ~oll 
n•w .. Ualtl upaares M LC'llJll Rrott, S111w 1501. 14 - W om:u-er 
RO ' F ra tn•ngl\itfll MA a I 70 I 
FOR SALE: T~·l!O MO<Jel t 41! MO l 1mel1acc. RS·B1C 
madelT\ R<'nt~r pqr1 fwo T .;noon 40 ua ~ dn\I~ NEWOO~ 
FORTRAN. aoo mor Gooo oondl(ltltl 1I59S Wencl~li Hui' 
clllngs t 031113-2~ q ~~tweenB .iind 5, 
FOR SALE: O•tiorne I s1n9it"-<JmJ1ty dnver. 1.r :iso t RS-ao 
oo~I II 641( Wrlh t;:PIM ] < HIS<J Mooe-I rJ hpallliOll Urwt 

With elf>< a1111e H50 JRHIO L""' Pfllll•I Vt HW CneJ~y 
Hattrnan ao ~ 13 G•1~~ M/111, OH 4~!rl0 1116J 779•200ll. 
FOR SALE: Wl<!d wir~·Wtdp too/5 tnor I !5¥ IO<lli>ti"I gUii. 
u~• uandJrd l2• 10 3~,9auge bit! 160. ft<i! bR O~ li<Jbby­
VJrap qun w•lll 30.g~LJgt' c><r oo NI-Cati 0...111.'fl > 110 16- 10 
28-ga"flt IJll IDI O~ qon !S Vecwr Shr·N·Wrap rnamm~ IOOi 
5 t 7 1pa•e 0.t SB OK Juu·Wr•P 1rnnLJal roo1 · 18 Ed1yn 
De'-1~l' 5okbpulll, anl>~li!~IC mO'Jtl s Is BOD lrllW"1 J2 Ing 
SI.. New Yot~ , NY 10014 . Ii I lt 69 1-1891 
FOR TRADE: Trf>-80 MooeC ln-.com1>.'K'blll ;,,qwdje 10 <Wap 
Wil•tleI. vl(l1d proc~~"r;g, garm'I Send~ ~SL Olik o• c~«t1 1e or 
yow D~Ut• p<ogr.ims arxl I Wiii piorr llllY 1eru1n ;ame 1 nave 
iwo d""t• <!fl(] can accept n1,1nsysit<n di s Casseue1· 1111 •r iwa 
prc9•'1"1I Mll:fll!ti Vernier POB 3()75. farm1" ort Hr Ml 
~so~e. p1JJ 66•·11-0s 
FOR SAt£: 051 6 1ompul1!< •lll•m bA •w~ec Ing 
pow! hUSJPly RS·2 ZC pcm. Centronr(I !<'• I pnr11c1 , 9·rncn 
GBC Dlac ·ancl-whlt• ' 1anr101 All dorumror.11100 mrlutJ d 
HOO Mark Wolln~. 6J COtldrngton lwt! ,, H<ipe-t'lwn, NJ 
OB&lll ~701J 412,5742 eYcrnngs. 
FOR SAL.Et N~C: PCOOO I A comp 'le <yll!lll l60 proceuor, 
61K ~M BASIC 1n ROM J!GB coor mollllor JllllltC'r. du;il 
OSOD d""'. CPIM 'llipt'fCi!lc. dfiASElt ModMrl , SELECT. 
game<. nd m(!(e Jdlwar~ G•eat 0~11tloprlll'n1 5}'11~n1 P<•l!Ctl 
itlaJl", brn olle• Ric~ rd Rt; I, PDB 44 . Apto! CA 9S003 
l~OBI b811·.SMB 
FOR SALE: Four ~tilJ!l;ln S-•rith V.1002 S Nt><·9aoyt.e 
flardaos11on "unu~•cJ· l300eac11 AllO. Wesrern01g11.a1w,,. 
VOii•• 101 P>~ l'lll~t' $ SO ~•~h H~1h M<rrltl. 20 Ral10)' Dr •. 
Ta~lor:i .sc 29697, rem1871 ·944• 

FOR SALE: Unu~•d .\dllw.ir lar Comml)Llll1• VIC-10' wol!I 

t lea5t 6K tlAM " '""" CJI t11e~1t c•= es and un~5 tiov 
~n 511gllUy u;,,<J but are tn ~.ce flf cona1110n !.rroo 51\SE 

•11 Payrtir. ~623 Brockr111 O G1ayson, Gii JOn1 14041 
972·3091 aHe• S pm 
FOR SALE: f-!P-SSA mrcrocomputor wun ll(Jilt-111 ll"JI 
perrorman~ t•Jlt' clrr11e, p11me1, •nd mon~or. I b RAM mo() It' 
fnK IO~Q; B1'1SOA dlf~O COM l!t'.11 Ula il"11 lmxlem HP•l!I 1n· 
fl1 ;•~.ct\ .and ROJiAS "tJVanct'i1 Pf09M·mm1riq, tl01 •OJ\i 
.srura9~ . prlmer/PfQCI•• and matr.._ In ~~'''""e rnr«t• w!ltcJ 

psoces~og progt;tms 1s550 rtw1y, tertc0ff1mwwr:atron1. 9-lrnt' 
d~ral>i11e program, 30 "'""' fl I q m.,o1 e;,rhj. illlCI p.iciclt'd 
carty1n9 tal<' w11h tJun rove1 Cur1em vaiu., 1'1600~ . ~>k111g 
13300 01 be!.I Oii••. Hob Middt'I (301t 38·:!346, 
FOR SALE: New p.lrllli<''prlnl\'• 1n1 tlac" by Mrcro WmkJ 
Eit!WCtfllX, Model MW·301. '°' '~ CornmOU•ll \llC·iO Ill I>~ 
U51' Wlh all Cenrronu l)'Jlt' jlMll.'U ano plOl!l.'i1 s~ ... ~cn 
•e<;,:t:ibre opuon1 "'<'°'11' 7 ,in(! B•b1t 0t1•Ptit. ASCrr ur ITT 
J\.ICIJ, an() Cll!'\lrt• ~ . S. (>, DI 7 ?roft'>jlclf\ill Sdiware ll'Ccrn­

mends MW-302 form~ with 64 ~""IOfl cl Word !'HJ 3 + L111 
prr<e SJ I~ 9$; WI" 1e" lor l!iO. W R F•e)IQg, ~ 141 ,; 1hlY""5L 
B<>allb<J1g, PA 16627 
WANTED: MP •16 (;lwr rer 1t~H01rfc1pood~ lCl.'W<ll'luth•r 
OWl11N$ or U\l.'I' Davi(! C'1!x1cm. liFO B 44'1. Wt>! DdJh. ME 
O'IS lo. 110 71 q q H 588 
WANTED: P~opre 1nwej~ rn sna111'1<} ltlea> illO\JI ,\f'Plt· Jll 
rrie pOS>tJ•ll)' ('•~or rormrn .,.. •nt~rmuon.i1 ule•s 9""''' 
Grorge H Buen. do B.ucti;in. ll<!vrntKllggMle I 9 CDJ)l'n•~H 
2200 N. Denmark. 
FOR SALE: He"th H El WJlh B~ memory allll 11-9 •ld<·o. 
rw"""~ 111operall llleal IOJ orn w1 h gcroo ~k't!IOfllPi 1>ark• 
gtouna °'an elC!cuonra hobbyl1ti W~I c;;lrr 001 oflr<. M11:11.i~I 
~ Sltwad<. 2517 P1neway 01 ~ Moo11te ,\L J.M!Y.. /705J 
,76-0olM 
WANTED: DIX'.umtni;il>On lfl' !ilt /\!<Jr• Vldt!<I Compult• 
Sy1!ern P;imru>.1rly lmrresied "'x:he1natl(S ancl micruwons 10 
rnrweri th• g•me from NTIC co PAL·N •}'11erni W 11 cov<'• 
yaui sh pptniJ •nQ prrnf•tl<J cc>!! l't'rn•ndO Ubma Ltrugu~y 
I 19S /,p11 MOl\n11CJ~. U•uqu~y. >ou1 Ammrca 
FOR SALE: Two 5h11g~11 !;.'.·•00 SSOD (Jll 111111~1 1n 
•ep.ir;;u.• Cill>lnris w•l'I powe1 >uPIJlf.'> ana n>anuilJ A Hlll 
025, Wiii pay pcurage 11nN1 US ~ Ja<kk'.lfl, 2212 Covon• 
Galdtru Coull. Re11on. VA 170'1' 1103J ~ 11>·4761 
WANTED; COll"9<' i~Upiogr.imrrlt'.1 .,,.e or1g com 
<pondence w11h owrrer< Q/ TR>-BO C olol C ampum l all{l 
MonrO<' r 1rnxarnpu1<'rl m ~•d an()" prcqr~rnl atlll • lo11n., 
tloo A~o loalcrog or LISM cl• dllVM at1111ntll.i!'rn• Lawrrnt 
H.\11, 94, J ~ 133 St . R1£.hmcnd H1I\ NY I 14 19 
FOR SALE: HtNV'<'n-P•tJc.!rd 9645'' de;tfop rom!JlJ"'' rom­
plele w11n 64K RAM 162 il•~•!.'lbl~ ror p1ogram1~. !JO.ti'lurn'1 
mcn1tor. fair tllr<miil pr111c~r. "''" loll rape ~""" gr.1Jlllo't 
ROM Ana l')iy!Nt>!Olutron grall/110. modern, l2 u"'f·p1ograr>• 
nldble key;. v•11001 >Ollware. aric.I Ql~t iUPf>1>e> Ma,. Br.111 
doll U20 Fertlb100 lan• M nn<'npOll>. MN SS~~ t 161 l/ 
H?"l361 davs 
FOR SALE: Ht"Wie~·Pa<~dld HP-SS J!1olr"1onwl ml<"tQ<"om­
pote< wnn 2K ttlil•ll !fN'mory lwo lDirwall' p.xks lllClud>' 
VIS!tak: Plui ;mu F111Anu1l lkm1um l~-1) Ui.t11 0110 year old 
A lll9 lZ200 D<'an NOii~ I l~ZS Applt<wooi:I KtK>ll! Or . 
L~k~wooo. co 80115. llOlt )JJ-79'71 
FOR SALE: Telt'ty~ Mooe1 /\SR·35 \\l•U110-m" cur<eiir-toop 
1nw(a(e and compl!!U! rn<>n1J•h !~so. T11T1 Ma111n 1900 
Noncga St . Sarr fliirJOKO. C/\ 9'~ 1 l2 t4 IS) ol>S-¢6~6 
FOR SALE: DEC LA-34 DECwn1e IV prn11erllonnrna1 wrrh 7 
oy? do1-mamx Plffll~t With,~~ ·~rnot~·•1•m110al ('dpdblhfK'L e;.· 
pancl<'<J and compr~lil'd prrnl ? chnrct'> or verural pitch. ? 
for~k]~·Lmgu~ c.-..raC1N ,..~, IJLMIHn Cll.'lgn0<uC1 Air iea1urcts 
a•c 1ortwar~ 01 N~ytio.'lrd J~'('laDI!! Hru. u~ b I- cy ryjX'Wt11e1 
•<')'bca rd Accl.'pll an)' p;!p••• ""' up IO I 4 '"' 11 ! , l11lll(Jj • ()f 
1rr1r.I°' ft:t:(!; u~d ority 1 mo'llf1.\ 1n 119ru flOftc,Oflin-\etC'•~• en 
wcrnnem ) I 000 Sll'\le Olc.'Oll, 13 p r~ St HUcl \()(), Mil 
01149, j617t 5b2-71SO 
WANTEO: C:omacl wll/1 uie1s o1 Morrow 0 irgr >' M~1P 
De<rllOn 1n LOS A<l91'ic.'1 a1~e L•l'• gei 1oge11ler 101 ~t\011119 

fdi°.is and murual ht<lp S.<"1 Y..S• anc ! 'Ii coordJndU' •r­
ra~m•nll E ~ Pa~1n 1(}1 W<'.!.l Wd!~n.l, AlrAd CJ\ 
91006. [2131 ~47-0~q ' 

UNCLASSIFIED POLICY: Readers who have computer equipment 10 buy, sell. or 
trade or who arc reque5tlng or giving advice mo11y send <1 notice to BYTE for inclusion 
in the Unclassified Ads section. To be considered for publication. an advertisement must 
be noncommercial jindivlduals or bon.:1 ride computer clubs onlyl. typed double·spac:ed 
on plain while paper. contain 75 words or fewer. and Include complete name and 
address. This service is free of charge; nocices ilre printed once only as space permits. 
Your c:onfirm<1tlon of placement is appearance In an issue of BYTE as w e engage in no 
correspondence. Please allow at le.:isc three months for your ad to appear . Send your 
norlces to Unclasslfled Ads. BYTE/Mc:Graw·Hill. POB 372 . Hancocl<. NH 03449. 



Unclassified Ads 
FOR SALE: Model ~SR·J5 T~ltlype w1t11 2CHM IDOp. cum· 
plere manual! seL GJOle, and c0<1<i«tor s 200. IM51\1 vld<'O 
b<>arcl wll/l grapruc. ana 1ennona1 nrmware jlul1 noustj : s 100. 
IMSAI S10 ll<>ard'. S 75 . N0tlh si..r d~ <ontroler boa1d ' 185 
fh- Tarucll c.i..ieue llOOra<: sis each or S60 lor all i'IM S· I 00 
boaids w1m manuals. SOfTll! ncv•r u!Nl S H I, 22.59 College 
~ 11 . Jac<sonv1 • fl 3iZCl4. l~~J l89·958l . 
FOR TRADE: I tiave I 00 dl!l<$ or t\l.i!II sotiwan: ava1!.l~te ro1 
Uade Scmd a ~<I or )IOJI 1ortware af]d a 1erephcne numOer In· 
cl.ldt" a Si'l5E lor a (0!1)1 o/ my l1R "1' Mtz.OI. l'O!I 31 . Omngt~ 
burg, lllY 10'162, f9141 35Hl76B 
WANTED: Users ul TRS-SO Moatls J and Ill or S.ncra11 
ZX8 llTSIOOO willing to excllange lnformaoon Ol programs. 
Ca1t LaJSen. I 15 8J<Oy Or . l;llipltai.. Ci'l 95035 
FOR SALE: OT oeltlCAl c-ao1ner and JlOVlit' supply foe s<ngle 
8·1ncti dJS~ <lnve. Lisu for ! 300. like new: I 150 Mll<e Schmodl 
1140O!suo I 18. Mountain Vtt!W. Ct\ 94040, 141 SJ %8-Sb<>I 
FOR SALE: Tel<ovodeo'll2C refminal In exc~nt cond111on. 
Feature! l4 lly 80 <!<splay. lull a11n1XJ1e set rwo p.iges CJ/ 
memQl)I. nurmoric p.id. cursor mcvemrnt "Yl and rooct1 
mote P11me1 pon only 1~1rts connecmr II ~wta. firtt 1500 
Dwtli new 1e1mlndt. <i~ge Sipe. 4873 Scans Mill W•y. 
Oulu11'1, GA l0 13b, f'\04f ~47-4731 weekt>nds 
FOR SALE; T~\l'll~"- r1ome computer. 161<. vi'.leomooot;uor. 
ca11r11• c<1tlle, and the ro1Jow1119 can t.0gt'1: t1maw1g •net 
AClvenllJre lnclidlng Pirart· i 150 takes It all MarrhtwRcilly. 46 
Spj1ng Hill /Ive . NoMalt<. CT Obll50. (203j 847-4945. 

BOMB 

FOR SALE: SSM VB'a video bo.im wllll 64 Dy lo <11sptay 
SSM 811: slallc: 111\M boart.I. N<'W Godt>oUl lnterlacer 2 J/O board 
Wlll'l lntt~e para J and one st"nal pom anld 1nu.-rrupc 1110<'1. i'llso. 
cenuon1a 7 6 r i'ISCll ~eyooa rd· s l IO or bes1 otte< . i'IJJ are 
s-1 OOllEEf 696 comparmle '" gooa wOllcmg ordet Wiii stl 
l1ems "'"'1'a1ely Ml(h~r Conen. ZOI> Ollt~OOI< ~Cl •. 111-aca. NY 
M850. !6071 lS7-034l •M'/\lrl91. 

FOR SALE: IBM Madel 1980110 typewme1. good operaang 
conCl1t1cm, ('001pit!t• wltn Model 19? I oonerea 1.erm1na1 erec­
rrnnoc• ana powr.'I wpPl!ts. and all dvallaOle scnemal>CS. Ca" 
bt! lnlt'dacecl fOI' use as le11cr·Qt.1ah()' prrnter 1250. Also TRS-80 
Moatl I MK syirem Wlfl'I Level II 81'\SIC lnCluO!" .-pansl!ln 1n­
telfac"' k ylloartl with nomenc eypa<I, mon1101 w it.II llui!Hn 
audlO circuits. powcr •uppi,.s. lilpe 1 CQ•Cler. ,,..nuau. g.imi:., 
aricl uuimer Sb50 or Oest Oller. Jack aouun1 318 Buclu>ell 
!Ive .. Tu1tll'rw111e. J oao12. 1609J ns-3385 
FOR SALE: SwTPC 68/i'I computer 40K llAM With seioar and 
pa1alleJ l/O. th"e d1~ dnvl!1, and Pt>rcom Grapnt<s board with 
el<l1<11 1nci..ri1n9 sotrw rt 11000 or D•st ollfr D. Mclt>ard~ 
105 Chrl!!DphN St. Hatkctutawn, NJ 07840, JlO 11852·9389-
FOR SALE: SwTPC 6800 w n 1S 11.i'IM, ~~ E.PROM pro­
grammB/COtrd. one 5e<lil •ncJ tnr...C pari)J., llO •d!. ~I 
SV+-111Cll nappy 015~~ "-OM·ll\ term111a1, NOVa!IOn fTlOOetn. 
a11<1 soJtwar•· 11000 Ken Stdton. P08 1cw10. 5tan1Qtd. CA 
9430S. I~ I SI asb-8 M7 
FOR SALE: i'lppte Ill program! lor sale or trad~ Sencl ""~st 
f . FOleman, Bo• F. Molllte. Al lt.&Ol 

BYTE's Ongoing Mon;tor Box 
Article# Page Artlcle Authortsl 

3b The HP 150 Lemmons. 
Roberrson 

2 sr An lntt"rvrew: The HP I SO's De51gn-1eam Leaders Lem mom, 
Robemon 

3 67 BUiid the Micro D·Cam Solld·State Video Camera. 
Part 2· Computer lnrerfaces and Control Software C1arcla 

4 94 BYTE West Coast Shaping Consumer Software Lemmons, 
Robenson 

5 107 User's Column· New Computers. Boards. 
languages, and Olher Tldbrts Pournelle 

6 132 The Unrx Tutorial, Part 3. Unix In Lh 
Microcomputer Marketplace Fiedler 

7 160 Unix ano the Standardization or 5malf Computer 
Systems Yate~ 

8 170 A Tour Through the Unix Flle System Joyce 
q 187 The Unix Shen Bourne 

10 209 UnlM as an Appl1ca1Jon Environment Krleger. 
Pack 

I I 219 Usener· A Bulletin Board for Untx Users Emerson 
12 241 The Unix Writer's Workbench Software Cherry. 

Macdonald 
13 253 Typesewng on the Uni;< Sysrem Tvthlll 

'" 2bb Moving Unix m New Machines Tilson 
15 280 The NEC Advanced Personal Computel St.lits 
16 292 Radio Shack's TRS·BO Model 4 Archer 
17 306 The Morrow Micro Decision wanrow 
18 316 The Mlqoneye Wieland 
19 324 The MbBOOO Educauonal Compuce1 Board Floyd 
20 3'11 Fancy Font Herrman 
21 350 Pho1ographfc Animation of Microcomputer 

G1<1Phrcs Cann 
22 366 The Fourtll NallonaJ Computer Graphics 

AssoclaUon Con~ renc:e Poumerte. A. 
23 384 Echonet. Part 2· The Compiler Barber 
24 398 Computer Crime· A Growing Threat Giiiard. 

Smith 
25 428 More Unix-style Software Tools lor CP/M Kern 
26 439 Mainframe Graphics on a Microcomputer Kelly 
27 447 T<ilker Wiiiiams 
28 400 Blrmaps Speed Dara-handling Tasks Sohr 
29 499 Sfmpfiried Program Interfacing rrvrne 

670 Odobc!r l9ll3 © OYTE PubliCl!tions Inc. 

FOR SALE: Digit.ii GtQtJp Z-llO syuem w~ti lb memoiy. 
IWO Phldt $. VO bOara, k~}'!lOard. tnOl1nQj. MaJtl!li'ISJC. d~ 
Olg1tal Group games. and dresi·tnn C<l~illt! . lntelfaceti to 
S..nden 3 r 10 prlniet Eveiyt Ing 11 fully operanoml. complete 
dowmentanon rnc.tooeo. C~re S}'ltr:m wllh Pllnt••~ s 750 
S(eve 11ar<1, 18'10 SlladJI L.ine. Columtll.!. SC 29206. 19011 
787-8523 . 
WANTED: Some()n(> lo ,,..kc a p<1nrc1H~CU1! ooara lor a 
mocrocompuu.>1 . M1<e Grall, 1716 D.t~" >'we , G""nen. ti\ 
50112. 
FOR SALE: Ohro SC~nt1r1c CIP with BK l!i'IM Mt<re»olt 
BASIC ptJ! bS01 monotc• In R'OM. lociaJ<k'• all caorn amJ 
m.inwl• TOI caSst"Ue operauon i'I di>Zen piograms lnctJCled' 
$300 Vj(jeo monitor .JVilila.ble: IBS OavlCI E•i •I. IOI Sr>aay 
l"°". Wab.l!h, IN 46992. 
WANTED: l\sstmDly-language prcgiam lor IBM l'C ~i.l~ 
Characn ' 1Ub•~11Jtl()(l on monocnromo cl1spla a<l.1pt"f lo 
~naDle .IUbltituUOn Of IBM PC h"frl MCI c/laratllrfl (I 2B Ill 
255) lor nonnal c/\iracl't> only on duplay. not 1n prograim 
Ille~ a< t0 pnnrer. ~ speciat charaae" .,e sent to SOl'1"' pt0-
gtam1 je g .. wor11s1.1~ mey ;ire M<tn as conrftll cnaracreu 
Bel1rve 1n errupt·Clttima• t I> ana 1ervrce codes ctec.m.11 Io ~na 
1 ~ re key !\tan F , 5107 South 8"1M:~.!! rl<' llpL 505, 
c rue ago. IL b06 t 5 

FOR TRADE: Se•ia a ~.!! Of /\pplt' mltware (ut11~1es, ga~lt') 
word proccss1nq, ~" . I and i will =<t you m111c Seod WE .111 11 
M hr~. 17 Sourn Dr Ea1il SJonsv;ick NJ OBS I b 

Real-Time Builders 
Vote for Clarcla 

The July BOMB tally reveals Steve 
Ciarcia to be first in che winner's cir­
cle with his article. ''Build the RTC4 
Real-Time Controller: · The author of 
the Circuit Cellar tal<es the s 100 
prize. Second place tn the winner's 
circle is Jerry PourneUe's User's Col­
umn entitled "Interstellar Drives, 
Osborne Accessories. DEDICATE/ 
32, and Death Valley." The doctor 
will be awarded S 50. And Mark 
Dahmke's article, "CP/M Plus," takes 
third place in our monthly counr­
down. 

Correspondence 

Acklren all edltOf I correspgndenc 10 !he ec11mr 
t BYTE. POB 372. Hancock, NH 034q9 Unam~ni­
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1he authors are :io< necessanl 1ho.1e or BYTE En-
11 e contents copyright © 1983 by BYTE PubUcJ 
11 ns Inc II rigllls 1eserved. Where neceil.a fll!r 
ITNl.Slon is granted by the copy11g11tawne1 ror liblar· 
l<'S and oth rs registered wi1tt 1'1e Copyngtir 
Clearance Center ICC(/ to photO(opy ;my article 
~rein Im rtre flat ree or s I 50 per ropy or tile artJ· 
ere 01 any part lheu~or Corre1poncl!'nce .arid pay· 
men should be sem direaty IO the CCC, Z l Con 
gresi Sr Salem. MA 01970 S~tfy ISSN 03()()· 
5280/83 s' 50 Copying done lor other 1han per· 
sonal or intern I reference use w11nou1 t11 per tnl'. 
Ston Cl McGraw-Hiii IS prOf'llt)jt~d Requesr:s tor 
special permrss1on or bulk Ofd~rs sl1ould bt' ad­
aressecJ ro the publisher. BYTJ?" is avauabll' 1n 
mcroform lrom Urwersll)' Mlcrorilms rnrernauonal. 
300 Nonti Zeeb Rd . Depr. PR. Ann Aroor Ml 
~81 Ob U5A or I B Bec.1rorcl Row. Dept PR Loncion 
WC IR 'lcJ Engtano 



Reader Service 
Inquiry No. Page No. !nqylry No. Page No. lnQulry No. Page NO. 
l IST NATIONAL COMPl.ltER 21145 83 CHAISUN IND. INC. !Ot 164 DYSAN CORP. 327 
~ 1 SUPER WAREHOUSE 225 Ml CIRCUITS & SYSTEMS 88 1es EAGLE SOFTWARE 412 
4 lR COMPLIT'ERS 5?'1 84 CLE0525 1li6 EAST SIDE SOF"J'WARE •13 
5 1IOO SOFTWARE 911 65 CM,INT'L 182 1ti7 EASTERN EN\ERPRISES 300 
6 A.S.T. RESEARCH 137 ee COGTATE824 . EASTMAN KODAK CO 501 
8 .&,8 COMPUTEAS 815 87 COLOFl!IDO COMP.PERI PH. e20 Ul8 EOOS0Fr550 
9 A8C DATA f'RODUCTS 4511 88 COLUMBIA DATA PROO. 1E14, 1!15 169 EDUCATIONAL MICflOCOMP. 5114 

I ACCESS UN LIMITED 618 89 COMMAND S!;RV1CES CORP. 611i 170 EDUCATIONAL MICROCOMF!. 08 
12 ACL INC. 176 90 COMMUNIG,&.L,INC1 572 171 ELECTRONIC PROTECTION 
13 !ICORN COMP.CORrc- t5a, 16Q COMPAQ COMPUTER CORP. 13 DE,VICES 156 
1• .ACTIVE ELECTRON CS ·~4 94 COMPONENTS E Pf:\ESS 410 533 ELECTRON IC PROTECTION 
!i ADOMASl'EA CORP. 418 9S COMPUAOO 616 DEVICES 4tH 
1~ ADV.COMP.PROO. 619 96 COMPUADD 616 172 ELECTRONIC SPCLISiS 1iBO 

ADV.DIGITAL CORP. 77 97 COMPUADD 616 173 !;:LECTAOSONICS 612 
17 ADV. DIGITAL INFORMATION 61• sa C:OMPUCLASS 632 ELLIS COMPUTING INC. 213 
19 ADV.LOGIC S\'STEMS 4117 9? COMPUPRO 3ll ELLIS COMPUTING INC. ~30 

~ A.OV,Pi<OCESSOR S'l'Sc 622 COMPUPRO 576, sn. 57e 174 E.MERV AIR FRE.IG~T 4~ 
AOV.SYS.OONCi!P"TS 570 526 COMPUSERVE 71 EMPIRICAL AESRCH.OAP. 66 

~ AFTERTHOUGHT ENO. 612 101 COMP\ISHAOK 561 rn; E.NGINEE.RING SPECIALTIES~ 
AGRIPLfill COMPUTERS 418 OOMPUSOFT l'UBl.-B 61-8 178 EPSON AMERICA 521 

23 AlBEIH COMPUTERS 284, 265 10:2 COMPUTER ACCESSORIES :!28 177 EFIOS 143 
2~ !llCOll SYSTEMS 261! IOG COMPUTER APPARATUS 117 178 ESPFltr SYS. INC, 286 
25 ALF Pf\ODUCTS, INC. !WO! 10~ COl,IPUTER CHANNEL 4B3 539 EXCEL 120 
7.6 All ELECTAONICS CORP. 824 9l COMPUTEfl COMPONENTS EXEC1JTIVE SOFTWARE 66 
11:1 Alf'HA BVTE COMPcAAOO, 180 UNLTO. 852, 653 180 EXPOTEK 3J.4 
28 ALPHI>, l'lVTE C0'1!P-P~QD. jQ5 COMPU'TER CONNECTION 628 161 EXTENOEO~ROCE"SSING 824 

396, J97 107 COMMER DISCOIJNT PROO. 1>21 182 E)ti(ON Of CE SYSTEMS ~ea 
2!l ALPt-!A OMEGA COMPUTER 204 108 COMPUTER ENTREPRENEUR 529 183 FACIT INC. M5 
3G /<LTOS COMP. SYS. 73 530 COMPUTER EJCCHANGE 23111 239 18" FALCON SAFETY PROD. 274 
31 AM 84 CONFmENCE & 531 COMPUTER EXC~ANGE ~ 239 542 FIDELITY DEV. COFIP. Be 

EXH IB !TIO N 000 532 COMPUTER EXC ANGE 2 , 2J9 1B5 FIGURE LOGIC BUS.EOUlf'. 812 
AMDAHL 320 WCI 559 QOM PUTER FOOO PRESS 66? 133 FLIP·rT 26D 

32 AMOEK CORP 21 109 COMPUTER HUT OF NE 485 te7 FORMULA INT'l. 610 
l4 AMER 91.J ING & EXPOR'f 424 110 COMPUTER INNOVAT10NS 148 1116 FORMULA INT'I... 1113 
33 AMEA.SOUARE'COMP. 2Sl> 111 OOMPUTE"R MAILOROEA -196. '97 1B9 FO A GELLER INC. !:15 
35 ANADEX 115 112 COMPUTER OUTLET &~J 190 FM!-IKLIN COMP.CORP. 317 
3G ANGELS COMPUTER 507 COMPUTER PLUS 79 191 FWrTSU PAOFESS.MlCROSYs. 335 
~ ANKO ELECTRONIC 90 113 COMPUTER POST INC_ $21 637 G,G.M. INOUSTR!Al 00 
37 AN.TEX 0,ATA s~s. 12.( 114 COMPUTER SOFTWARE 19a G&G ENGIN • .'!93 
:Ill APPAAAT INC. ~61 ASSOC, 620 

i 
!ifl8 GARDEN OF E.OE:N 662 

31l APPlE COMPUTER INC. Cll, 1 115 COMPUTER STORE, THE 022 192 GENERAL MICAO SYSTEMS 632. 
(1 APPLE COUNTRY LTD. 1117 116 COMPUTER STORE, THE 624 l9J GIFFORD COMP. SYS. 93 
~2 APPLEWA'RE INC. 44!9 COMPUTER WAREHOUSE 2fi!l 194 GU.TflONI)( INC. 416 
43 APPLIED LOGIC INC, 113t 117 OOMPiJTERUNE INT'L·A -'IQ4, <105 195 GLOBAL EQUIPMENT U°'C. 814 

S<to APPL.IEO SOFTW.TEOH. 229 118 COMPUTERLlNE INT'L-B 3~6 ~ GLOUC1SST£A COMP.CO.INC. 612 
44 AABA 470 119 COMPUTER-MATE INC. 218 GOODWILL ELECTA. 662 
45 AATIFJCIAL INIL~ES.ACH . 616 120 COMPUTERS ANO MORE •O<l 198 GREAT SALT LAKE COMP. 
~6 ASHTON·TATE 127 121 COMPUTERS ANO M0f!ES1• 642, 643 
47 ASHTOIHATE2~ 565 COM PUTEF\S 11\i H Ol ESAL E 200 GTCO CORP. 301 

AUTOCODE 199 530 CONAOY·LAPOINTE 2-38, 239 1G9 GTEK INC. 19D 
48 AUTOCONTAOL INC. 628 531 CbNROV-LAPOINT~ .238, 2J9 GUl_FSTAEAM 320 WC2 
49 AUTOCONTROL INC, 630 532 CONROY·LAPOINT 238, 231' GULL 320 NE4 
50 AVERY LABEL aso 123 CONSOLINK 166 ti&E COMPIJTAONICS 31 
~1 A VERY LA BEL lSEi CONTROL DATA CORP. 157, 'Jb7 201 H&M OISK ORIVE SEf\VICES G30 
52 AVIS RENT·A.CAR ~71 125 cotfTROL Eu:cTRoNICS JNC. 3J2 202 HANOWELL CORP. 631 

·~ ,woce:r !Jil7 538 CORON~DATA SYS. 30A, 305 203 HAYDEN SOFTWARE 233 
AXEl JOHNSON 199 125 COST Pl S COMP. 63• 204 HAYDEN SO~Re 446 
AYEWll'S61B 556 CREA TIVm' UNl. TD-. 662 205 HAYES MICROC MP.PROD. 8J 

54 BAHR TECHNOLOGY 144 127 CROMEM005 io1 HAVES MICROCOMP.PROO. 
~ BALCONES COMP.CORP. 125 ,,2B cscs 6:JO 16"4 165 
56 g~~l&~~~fCOMP.SY&, 129 CUESTA SYSTEMS !i22 208 HAYES MIOROCOMP.pFIOD. 459 

130 CUSTOM COMP.TECH. OJ ~AYES MICROCOMP.PROD. J20 
58 MY TECHNICAL ASSOC, 30 1.:11 OYBER'TEK CORP. 499 ET 
!19 BELL. JOHN ENGR. &38 l32 O.G. CFIANE INC. 620 209 HEATH COMPANY l!29 
ea 'BELL. JOHN ENGR. 636 l 34 DATA OISTJ:llSUTING ENT. 820 210 HE.WLETT·PAO:b1'RO 216. 217 
&1 BELL, JOHN ENGA. 8'9 135 DATA ELECTRONICS INC. 240 f{EXAO/\ISY PR OUCTS 620 
£12 BELL, ~OHN ENGA. M9 137 OATA·MAJL 562 21\ HOLIDAY INN 321 

560 BG COMPUTER APPL. 652 1S8 DATA·RJTE CORP. 4Be 212 HOLLYWOOO HARDWARE 13B 
fi3 BHRT 34a, 349 139 DATABASE RESEARCH '95 57 ~OOSTON INSTR.ON. OF' 
64 BLUE CHIP SOFTWARE 403 140 OATAMASTER 612 ~&LOMB379 
65 BMC USA,JNC. 51iT 141 DATASOUTK COMP.CORP JIU, 3116 213 HU DESIGNED svmMs ~ell) 
66 BIVIC USf\, NC. 567 1~2 DATASOU'TH COMP.CORP 406 214 HUMAN SOF'T 211 
61 BMC USA.INC. 353 143 DECISION RESQUACES 1 lt 113 215 UO TECHNOLOGY 231 
611 =~*~~a~~. ~~E 261 

145 DECOTEC530 21e IBM CORP. 104 105 
69 146 DENNISON KYBE CORP. :lit 217 IBM SYmMS SUPPt. y DIV. 515 

BRY L.A!Hl14 147 DIAMOND SFlW. SUPPLY llQ 218 IBS COMPUTERTECHNIK 558 
BYTE BOO~ CWBIMCGRAW· 148 DIGISOFT COMPUTER ~00 21g 106A WARE 2l.'13 
HILL545 149 D~GITAL OELI 616 220 IMAGE COMP.PROD. 634 
BYTE PUBl. INC. 466 534 OIGJTAL DIMENSIONS 47!1 221 IMS INTERNATIONAL 100 
BYTE. BACK ISSUES 488 150 DIGITAL !;LECT.SYS. 11! 222 \NCOMM •J2 

70 S:YTEK COMP.SYS.COfU>. 595 151 DIGfTA.l 1.ABORATOR1E.S 200 22~ INCOMM fill2 
71 BYTEWRl'TER 122 162 DIGIT AL MEDIA 826 1NOEF'ENOENT BUS.$\'S.INC. 275 
72 C-SYSTEMS 2:12 153 DIGITAL PRESS 408 225 IN DUS-TOOL 814 
73 C.WARE CORP. 570 DtGrrAl. RESEARCH CQMp_ 629 197 INDUSTRIAL 618 
H C.S.D.INC. 4J.o) 151 DIC\ITIME e2e 226 INFOCOM INC. 290, 291 

5M CABLES tJNL TO. 620 DIRECT SOFTWARE 390 227 INFOPRO SYS. 622 
75 CAOO SYSTEMS 215 155 OISC-OUNT 50FiWARE 269 229 NFOf\UNNl:f! CORf'- S.23 
1& CALIF. DATA CORP. 488 156 DISK WORLD 269 229 INMAC 21<6 

CAL.If. DIGITAi- 6.1Sp 836e 6:!1 157 OISPLA'(EO Vlt>EO 625 545 INNOVA COMPUTE'.R 92 
CALlr.~l~O.CO~ . ~1 OMA SYSTEMS~ 231 (NSilTUTE·SCTl=,AMALYSIS 227 

1~ CANON [J A •89 ise DOKA'f COM?,P .INC. 650. e61 554 INT'L AEROSPACE 414 
COEX 153 59 DOW JONES S0F1WAflE 433 232 1NrL COMP. 6 1'Et.a:xit.UNO. 682 

79 COf! SYSH:MS 612 160 DUPONT COMPANY ~21 233 INT'\.. MICRO SYS. 113 
8D g~rci~l·~A~~r~TEAS,INC. 634 

16) DWIGHT CO. INC. 630 234 INT'L TECH. SEMINARS622 
81 l'63 OYNAOOMP 6211 2J~ INTEGRAND 561 
82 CHIPS t. DALE 626 162 OVNAX INC. 299 INTERACTIVE STRUCT. 175 

To get further information on the products advertised in BYTE. fill out the reader service c<1rd 
with your name ""d <1ddress. Then circle the appropriate numbers for the advertisers you select 
from the list. Add a 20 ·cen1 5lilmp to the card, then drop It In the mall. Not only do you gilin 
information. but our advertisers are encouragt'd to use the marl(t'lplace provided by BYTE . This 
helps us bring you a bjgger BYTE . The inde~ Is provided as <'In <'lddition;il service by the publisher. 
who «ssumes no li.11bility for errors or omission5. ·correspond dlrec!ly with company. 

'"qulry No. Page No. 

23? INTE'.ROATA SYSTEMS INC. 616 
5.50 INTERFACE INC. 312 
.561 INTERFACE INC. 312 

INTERSTATE ELECTRONICS 
320WC1 

236 INTERTEC DATA SY.S. 10. 11 
239 ISE'IMICRO DATA BASE 55i 
1-~0 J.C.SYS1EMS 26 
241 JADE CO~P, f'ROD. 644, 645 
242 JADE CO P,PROO. 6A81 &•7 
243 JADE COMP.PROO. eAe, e•9 
74.1 J·AMECO ELECTR. 654, 655 

JAMES FO)( ASSOC. 812 
24~ JAM~S LW & ASSOC. 416 

JANUSJ2A 
246 JDR MlCROOEVICfS 116:1 
247 JOA MICRODEVICES 684, 665 
248 JOA MICROOEVjCES 1365. 567 
~9 JOA M CAODEVICES 668 
5<!4 JE COMPIJTER 92 
250 JOKI INDUSffiY OF AM 36ll 
251 JVB ELECTRONICS 628 
252 t\&R COMPUTER CO.LTD, 63i 
253 KADAK PRODUCTS 102 
254 KADAK PROOUOTS 410 
540 KAY~RO 5~, 55S 
255 KE.ll V C0f,.\P,SUPPL1ES632 
2511 KELLY COMP.SUPPLIES 63' 
267 KENSINGTON WCROWARE 332 
268 KENSINGTON MICROWARE 37li 
~~g KERN PUQLICAT~ONS 202, 203 
26\ KEY TRONIC CORP. <165 
262 KING SOFTWARE 882 
m LABORATORY MICROSYS. 612 
264 LAREM INC. 414 
261i LAtm SOFTWARE 618 
556 lA ,SON I.ABS 662 
266 LEAOtNG eoor; PROO. Clll 
267 LEHMANN 5 ASSOC. 470 
2!18 LEXICOMP DATA SYS. illO 
269 LIBERTY GROUP INC. 493 
282 UGO RESEAROl'I 067 

LINK 3~ SE3 
270 WfTEK INC. 586 
271 LOCl<HEEO ~ALOG 5Cl!i 
212 LOGICAL DE ICES 20 
273 LOGICAL MICROCOMPUTEF\ 2\'le 
27<1 LOMAS DATA PRODUCTS 547 
275 LOTUS DEVELOPMENT 249 
276 I.SI JAPAN CO. 614 
535 LUNG HWA ELECTRONICS 90-
277 LYSEN COMP.SYS. 622 
1!79 LYSEN COMP.SYS. 62A 
279 LYSEN COM1ifYS. 676 
260 lYOO COMP ER 109 
i e1 MACROTECH INT'L '71 
283 MAGIC COMPUTER CO. 309 
285 MA~NESMANN TALLY •01 
286 MA )(SOFTWARE 136 
287 MAAmME SOF1WA~ ASSOC, 62~ 
289 MA AV MAO IND USTF\IES 6:!2 

MCP .APPLICATIONS 422 

289 
M00='1LL OOOt<SlORIO !ilD 
MEGA INDUSTRIES 012 

290 MET CHEM INl'LCOAP. 1!Dil 
291 MFTASOFT CORP 471 
~93 MICRO AGE COMP.STORES 

INC. 237 
301 MICRO ORAFt 3-4, S6 
294 ~tCRO DATA SUPPLtES326 
29S ICRQ MANA.GEM ENT SYS, SJ3 
561 MICRO M!IRT 388 
ill& MICRO MART 630 
2117 MICRO MINT !.73 
298 MICRO WE.ST 553 
2lll} ~:g~g~~~~~~~2'41 •19 
301! MICROHOUSE 97 
303 MICROMA.IL 610 
304 MICAOMATION 484 
30!1 MICROMAX SYS. 103 
306 MICROMAX SYS. 103 
562 MjgROPERIPH.CORP,THE 338 
30? M ROl'ROCESSORS UNLTO. li20 

MICROSOFT ICPOl t5 
MICROSOFT ~f'O) 475 

30/J MICROTA)( 1 
30!l MICf\OTECH EXPORTS 21• 
310 MICROTYPE 403 
311 MICROWAf\E 196 
JOO MIOROXf'RESS 458 
312 MILLEA,J.W. 62~ 

MINISOR1BE 320 SW2 
315 MINOLTA CORP. 51~51l 

MliRE.CORP. 3.2,0 N 
31• MnsUBA 11e 
31!} MONUMENT COMPUTEfl 

SEAV. 474 
~ MORE 3116 
316 MORROW 16 17 
311 MOUNT~1ew PRESS 24;! 
318 1.1n SVS . S CORP 235 
319 MULTIMICRO CO PUTEfl ~13 
320 MULTIT"ECH ELECT. 89 
321 MUL TrTECH ELCCT. 91 
:122 MULTrTECH HECT. 93 

MUS'l'SH7 
lllAT'l.. SECURITY AGE:NC'!' 
S20 NE 

()aa~t 19!13 ~ DYT'li f'ubUr;11ti""5 Inc. 671 
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• NAVAL AIR OEV.OTR. 020 NES 
NAVAL UNDERWATER SYS. 320 
NE2 

325 NEC HOt,IE El.Ecml.USA ~. 44!i 
383 NEC HOME ElEc'fR,USA 183 

NElWORK CONSULTING INC. 131l 
NETWORK CONSULTING INC. 56.'.l 

'J.27 NE'IWORX INC_ 2~6 
328 NEWTECH CO. I.TO.~ 
329 NORTH STAR COMPUTERS 373 
330 NORTHWEST DIGl'TAL SYS. 1Ml 
331 NOVATION,ltlO. 123 

NRI SCHOOLS ELECTA.DIV. 513 
332 O'HANLON COMP.SYS, 517 
333 OFFICE NE1WORKS CORP. e2a 
334 OLYMPIA U.S • .A. INC. 277 
335 OLYMPIC SALES 557 
336 8MNI RESOURCES 543 
339 RYX SYSTEMS <1781 _<179 
.S39 OSBOR,NE/MCGRAW-HIU 503 
526 OVERLORD MONITORS 618 
~O OXFORD ,NT'L. INC. 54a 

PACfflC COMPUTERS 1811 
341 PACIFIC EXCHANGES 418, 8141 

622, tl29, 628, ~632, 634 
349 PAN AMERICA ELEC.lt-jC, M2 
350 PANASONIC IN tAL DIV. 191 
fl52 PC TECrtNOLOGY 564 
351 PC WARE 32 
352 PC WP.RE :!73 
363 PEACHTREE SOf1WARE 281 29 
JSS PENCEPT INC. :M3 
356 PER SCI INC. 622 
357 PEACOM DATA 9 

PERFECT SOFTWP.AE 69 
359 PE'RFEC'r SOFTWARE 60, B1 
360 PERFECT SOFTWARE 132., 63 
361 PERFECT SOFTWAR!~,_65 
375 PEFISONAUZEO COM t'V 1 t:H 

PAPEA ·&a'I 
383 PETRO.LEWIS 'FUNOS INC, 412 
31i5 PHACT ASSOC, LTD. 5e8 
3611 PHASER 119 
31!7 PHONE l,INC. 417 
388 l>~CKLES ~ TROUT 230 
369 PMI ASSOCIATES 614 
370 POOR PERSON SOFTWARE 6211 
371 PRACTICAL PEfllPH. l47 
372 PRINCETON GRAPHIC SYS. 179 
373 PRINTER STORE, THE 519 
374 PAIOAITY ONE 656, 657, 658, 659, 

000, 001 
378 PROF, SOF1WAAE PBOD. 1Bl 
377 PROGRAMME~ SPTW. EX. '232 

Inquiry No. J'age No, 
527 PROGRAMMING INT'L 43S 
!!2S PROGRAMMING INT'L 436, 437 
529 PROGRA~MING INT'L 4311 

5:g ~n~~Sl~\JGS l~~~~~~E4:~2 
384 OUADRAM CORP. 15 
aes OUADAAM CORP. 75 
386 QUADRAM CORP. 363 
387 QUANT SYSTEMS 630 
3811 QUARK ENGINEERING 314, 315 
389 QUSIE DISTRIBUTING 81 
564 OUBIE DISTRIBUTING 189 
390 QUELO 562 

QUEUE LIMITED 620 
39 1 R.C. ELECTRONICS 473 
392. R,C-ElECTROt-jlCS U3 
393 R.R.SOFTWARE 11 1 
394 RADIO SHAOK CIV 

~~ ~~~M'~SZ~~€s~21N~. e2a 
397 RANDOM HOUSE 47~ 
39!1 RAP EkECTRONICS470 

ROA 320 NE5 
399 ROA 340 
400 REOOING GROUP INC, 149 
401 REVIEW PUBLICATIONS 142 
402 RING KING VISIBLE$ INC. 156 

flOCIW MT.MICRO INC. aa1 
403 ROGERS ELECTRONICS 632 
404 ROGERS LABS 622 
405 RTL PROGRAMMING AIDS 470 
406 SC DIGITAL 480 
407 S-100 0 IV. !!00 CORP. 222 
408 SAFEWARE 537 
409 SAGE COMP.TECH. 87 
<110 SAKATA 451 
411 SCALAR ELECTRONIX (19112) 

INC. 632 
412 SCM ALLIED PAPEf\ B5 
4 3 SCM CORP. '252. 

SCOTTSOAlE" SYSTEMS 389 
414 SCREENWAAE 626 
415 SEeOUA COMP.CORP. 5 
416 SEMI OISK SYSTEM 196 
417 SENTINEL COMP. PAOOUCTS-24 
41ll SEXTANT MAGAZ.INE 333 
420 SGL HOMALITE 2~ 
36:> 'SHA.AP ELECTAONICS A19 
421 SHARP ELECTRONICS 490 

SIEMENS COMM.SYS.INC. 100, 11.'S 
423 SIERRA DATA SCIENCES 67 
424 SIGNUM SYSTEMS 618 

SILICON SPECIALTIES 450 
• SIMPUWAY PROO, 618 

BYTE ADViRTISING SALES STAFF: 

Inquiry No. Page No. 
427 :SLR SYSTEMS 624 
428 SLR SYSTEMS 418 
429 SWDERICOMPETITIVE EDGE 01 
547 SOFTLIN E 4 2li 
430 SOFTAENT 620 
432 SOFTWARE ARTS 128, 129 
433 SOFTWARE BANC aoe, 207 
435 SOFTWARE DEV.CORP, 146 
436 SOFTWARE DIGEST 426, 427 

SOFTWARE GUILD 2781_279 
SOFlWARE OF THE MOrocTH 
CUJB 100 

437 SOFTWARE SERVICES 289 
4311 SOL\JTIONWARE CORP, 626 

SONICRAFT 320 NE7 
439 SPECTRON INSTRUMENT 616 

SPEAAY 320 SEA, SW1 
44() SPRINGER-VELAG 276 
441 SPSS 550 
553 STAR LOGIC 560 
442 STAR MICRONICS 141 
443 STARBUCK DATA CO. 4!>4 

STEMM OS L TO. 199 
444 SUNNY INT'L 8 11 
446 SUNTRONIOS 81 I 
543 SUPERCOM 118 
10 SUPERLETTERIABRAMS 

CREATIVE SEAV. 618 
148 SUPERSOFT 193 
447 SUPERSOFT 195 
446 SUPERSOFT 197 
449 SUPERSOFT 322.J. 323, 
451 SWEET GUM ING, 108 
452 SWI INT'L 569 
4!13 S'r'BE>C 14 7 
454 $YNETIX 223 
457 TALLGAASS TECH. 69 
~58 TATUM lABS 618 
459 TAIJAUS COMP.PROO.INC, 1~ 
460 TAYCO BUSINESS FORMS 488 
472 TDJ 356 
46! TOI< ELECTFIONICS 416 

TECHNICAL SYS.CONSLTNS. 205 
TEKTRONIX INC. ~19 

463 TELEOCN SYSTEMS 336 
464 TELETEK ENTE!FIPRISES 25 
~65 TEL.ETEl( COMM LIN ICA TIO NS 469 
<166 TERMINALS TERR1FIC579 
467 TEXAS COMP.SYS. 221 

TEXAS INSTRUMENTS 338, 339 
469 Tl'iOUGHTWARE INC. 423 
!i48 THREE M COMPANY 271 

3 THREE M TRENOCQM, 359 
470 THUNOERWARE CORP. 634 

Inquiry No, Page No. 

m ri~~w;-:gi~~t~~A~ 57G 
475 TOPA2 INC. '303 
476 TOSHIBA P.MERICA 'NO. 4.oli'. 
4 T7 TOSHIBA AMEAlCA INC. ol43 
478 TRAKCO. THE25S 
479 TRANSACllCN STORAGE 

SYS. 121 
480 TRANSTAR 146 
481 TRANSTAR 539 
4Jl2 TAISTAA DATA SYS. 212 
483 'TSK ElECTR,COAP. 345 
484 TSL 262 
"88 U.S. MICRO SALES e.10. 6<11 
4115 U.S. ROBOTICS 18 
489 UNIFIED SOFTWARE SYS. ~70 
400 UNIPRESS 337 
... 91 UNIVERSAL COMP.PROO. il l 4 
492 UNIVERSAL. DATA SYS, 27 
493 VANTEC 629 
494 VAULTCOMPANY154 
495 VECTOR ELECTR. CO. 3211 
496 VICTORY COMP.SYS. 382. 383 
497 VIDEX 19 
498 VISUAL TECH.INC. 4<19 
499 VLM COMPUTER ELEC, 634 
600 VOTRAX 549 
501 VFt DATA 531 
50:2 W.T.I. COMP .&PE.P.IPH.PROO. 3111 
503 WAOONO~ ELECTRONIC 

P\JllL009 
504 WANG ElECTR.PlJBUt-4C. 224 

WANG LABS INC. !)41 
WAREHOUSE SOFTWARE 15l 

506 WASHINGTON COMP.SERV, 402 
~7 WASHINGTON COMP,SER\/, M4 
608 WESPE.A MICROSYSTEMS 201 
509 WESPER MICROSYSTEMS 201 

WESTJCO INC. 41 l 
510 WHITESMITHS LTD. 462 
511 WILLIAMS, MARI< CO, 53.S 
51 Z WINTEl< CORP. 624 
513 'NOALDWIDE COMP.Sl/PPUES 410 
515 WYSE TECHNOLOGY 409 
518 X COMP 453 
517 .)<EROX.EOUCATION PUSL 457 
-518 XIDEX MAGNETICS 250. 251 
136 XL SYSTEMS 518 
520 YIELD HOUSE 116 
521 ZOBEX 497 

•correspond directly wirlt coni pcmy. 

J . Peter Huertta. Adv•ttld"9 SaJft M•ft•ger. 70 Main St;Ht. Pelerborough, N.H. OJ451 Tel f60~) 924-9281 

NIW ENGi.AND 
Me. NH, VJ, MA, Rf 
l'aul M<Pheuo"' Jr, (6'71 261-1 HO 
MtGi'aw·HIN l'UbJlt.1tlons 
601 Bo,vllto., Siree( 
Boston. MJ', 02 II 6 

ATLANTIC 
NJ llllOllTHt, IVY, lllYC1 CT 
Eull""" O~nCiJfl 1212) '97·20'6 
McGra.,.,.Hl!I l'ul>lf(alf<!fu 
1 UT A~e of the .i\merlc•s • 3'ilh /'loo' 
New York, NY 10020 

O~I< McGurll fJUJ 997·1SN 
Mt<ltaw•HIO PubOc•tfOnr 
1221 A~e or Uw! Amerl••n • atth Floor 
N~ York. NY 10020 

!!AST 
l'A (EASTt. N-.1 ISOUTHI, ,.ip, vi\. IV. V ..... 
Cfi. D,C. 
Datil-' Fortll 1215149 .. JIJJ 
M•Graw-i:illt P!lblfutloou 
Tiirtt l'arkway 
PhllaMtpt.la, l'A 19102 

SOUTHEAST 
NC. St; GI\. Fl, AL,. TN, 
Mlllllll• Mcdell•nd f4C14J zn-0,2.6 
McGraw-Hill Publlcilllans 
4170 Ashrcird Ol.inwolldy Road -Suite ~20 
J\Utn&a, GA 1031 ~ 

MIDWl'IT 
jL, MO, KS, i>., ND, SD, MN, WI. NB 
.lad< AnderM>I) 11121 Ul•UM 
McGraw-Hiii Putlllc"'tfon• 
81.1/r 81111dlng 
MS N. 11uc1119.1., """ 
Oh1-., IL606tl 

GllSAT LAf(l!S. OHIO REGION 
Ml. OH, PA (ALLEGHENY/, KY, IN. 
EJ\STERN C .-..NADA 
00<nnl• Rl!~y j!t J,. 15M76'CI 
M<Graw-Hm Publ ulfonr 
400Q Tciwn Cent~r • Sulie 710 
Southfie ld, Ml 4807!1 

fnterna.tlonal Advertfslng Sales Representatives: 
Mr. H;'"s Csokor 
Pi.lbllm~lil 
Rl!IJl'll!!Utr<lHI!! 61 
A· 1031 Vll!nna, Ausrrla 

Mrs. Gurlt Gepner 
McGraw-HUI Plibllshlng Co. 
11 s Yosepnul St. 
Bat Yam. Israel 
866 5'61 321 39 

Mr. Fritz ICru.Jebec;k'er 
McGraW·lflll Publlsl'lln_g Co. 
Ll&blgstr•U~ 27C 
D-600Q Frankfurt/Main I 
Wen Germany 
72 01 81 

6n. Oclober 19 3 ® llYrE Publkiltlo"" lm;_ 

Mrs. Marla Sarmiento 
Pedro Teixeira 8, Off, 320 
lbll!f"la M\lrt i 
Madrid 4, Spain 
45 52 891 

Mr. Andrew Kam!g 
Andrew Kamlg & AJSO(Jates 
Kungsholmsgatan 10 
t 12 27 Stodthofm, Sweden 
08 51 68 70 

Mr. Mlc:hllel Sale5 
MCGraw·Hlll Pl.lblfshlng Co. 
T7 rue George:s- Bizet 
F 75"1I6 Paris 
F.rance 
120 H 42 

-SOUTHWl!ST. llOC:KY MOUNTAIN 
UT, CO, WY. OK, TX. /1111., MS. LJ\ 
Alan Morrl~t2t414SS.2400 
MoGraW·Hlft l'ublkatlaru 
Pr~tonwoocr Tower < Sul11t ?07 
5151 kllllne 
Oal~i, TX 15240 

NORTH F'ACll'IC 
HI, WA. OR, 10, MT, NORniERN c .... w•, 
NV (l!XCWT I.AS \/EGASJ \ti, CAN....OA 
DavldJem/41Sf J6J-
McG111w-HI I Publltatle>nJ 
425 Bntery St. 
San Frands.:o, CA 94 I 11 

Biii M<Aftt f4 1 SI 9644624 
McGr.,,,....Hlll Publlc• tlom 
1000 Elwell Court · Sult~ 2_25 
P~lo Alto, CA 94303 

WIST COAST .SURPLUS AND RUAIL 
ACCOUNTS 
Tom Harvey flOSJ 9...,.5"77 
J.463- su11e Sc. · Suite ZSli 
SoMt• ea..o.ra, CA 93105 

Mr. /\rt"ur Sc.tieffer 
..,tGraw•Hlll Publbhl,,g Co. 
34 OOVl!!t St, 
london WIX 3RA 
England 
01 493 1451 

Mr. Ello GonzaQil 
McGraw-Hiii Publishing Co. 
Via Bilracchl,,I 1 
2012'3 Miian, Italy 
86 90 617 

Seavex Ltd. 
05 ... 9/50 Tanglln Shoppl11g 
Center 
19 Tanglln Rd. Singapore 1024 
Republlc of Singapore 

SOUT"4 PACl"C 
"-ren Nll6 j2l 'II M0-5241, M1•1 li0 
Mc<ira.....+llll l'Llblkatlon• 
33~3 W ll1t11fe lloulevard ll'f07 
l .OI An~H!s. CA 90010 

SoUdtl!tl"I C ..... At, NM, LAS VEGAS 
l'.llge GOOdrJtti 1714f '57-6192 
McGJ'llW,i.ftll f'UbJlcatJan• 
nor Red Hill Ave 
llullcjfng #1 , Sulfe 12l 
Cbst• Mua, CA 9262.6 

,._ cant M•llln_gs 
Naaron.tl 
BradleY Brow"• (60JI t2•9lll 
BYTE ;;ubllcalle>n• 
7C) Miltn Slree< 
Peterborough. NJi1 01458 

Suvex, Lid . 
Room l02, Yu Yuer Lal 81dg. 
43·5·5 Wyndham St. Central 
Hong Kong 

Aklra Nagata 
Nikkel/McGraw-HUI Publfshlng 
Co. 
l • I ~wamadtl 
Kanda 
Chl,Yoda-Ku 
T~o 101, Japan 



History will record as a profound irony 
that the most powerful word processing package 

ever created for the IBM~ Personal Computer 
wasn't created by IBM. 

Leading Edge Product Inc., Fonune !JOO Division, 21 Highland Circle, N • ..,dhnm Heiidus, Mass. 02 l94 (800) 34 3·3436 (617) 4~9-6762 
Hcadquarrcrs and Remil Dh•is1on, 22 ·Turnpike St rCe\, Canion, fass. 01021 (800) i 3-6833 (617) 28-8150 

•IBM U. :a f~J>B~fnf mKlcm11rL ol 1 n"C"rn: tk 1n11I Bu~I ~,. t\. brhmc UllfJ"'f3[":m. 

Circle 266 on Inquiry card . 
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