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Ifyou'd like to rum the agony 

of small business bookkeeping 
into the ecstasy of total control, 
you've come to the right place. 

Because even if you're starting 
with a shoe box full of invoices 
or a pile ofchecks hiding under a 
pile of deposit slips, we can tell 
you how to centralize, organize 
and monitor all that information, 
and manipulate it in ways that 
will make your business a 

pl asure - all with an Apple'" ill 
PersonaJ Computer. 

Attain instant 
financial status. 

An Apple ill, teamed with the 
BPI General Accounting Package, 
can put every basic accounting 
function right at 
your fingertips. 

Technically, 

that mean 


General Ledger, Accounts 
Payable, Accounts Receivable 
and Payroll- all in one package. 

!vf aningfull~thatmeansyou 
can turn numbers into answers. 

With BPI, your Apple III can 
give you a snapshot of your 
company's financial condition, 

an up -to-the~instant 
balance sheet. It 

can also generate 
instant and 

detailed 
reports 

, ... , .• r. 
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• your ce. 
on your customers and vendors. 

So you know who owes whom, 
how much, and how come. 

And just how well your cash 
flow is flowing. 

And where to give credit where 
credit is due (a customer inquiry 

Your Appk can generate irutant inoorrn: staremenu; 
(with expense ratios) or balance shero, and ler :you 
amipare rhem ro !asr monrh's or :years, rhen print 
them out co suit :your banker. 

feature allows you to make credit 
decisions based on the most 

current information). 
You can also list your 

purchases by discount 
dates. And take advantage of 
them in no uncertain net terms. 
You can even keep payroll records 
without paying more, because it's 
part of the same package. 

Profitfrom history. 
In business as in life, 

experience is the best 
teacher. And the Apple/BPI 
system can provide you with 

instant comparisons of 
this-month-this-year vs. 
this-month-last~year, or 
this-year-to-date vs. 

last-year-to-date. 
So you can quickly 

spot changing expense 
ratios and make decisions with 
2on.o foresight. 

(800) Z&l-7' ~ 

The BPI General Accounting 
Package also lets your income 
statements be coded by location, 
department or product line. So 
you know where your money's 
coming from. 

And where it's not. 

J: • I: J" f 1: . : .: ,: I~ l: .. ,,, l 
~ 	 ; ~. 1'. ·• I, ·, : _, · _ I·, l -, l .1 t, 

ti· I".' •'.,; 

' t. ! ~ , I· . : : ~ t 
[ i tt ,, llJ • ' "' ~ · : t' \ : ' C1!J;J "t! 0: '!1 ! 

!! 1; .~ l ~!. r .. : .: :~ 1•; ~ ~: 
C.1 ~; f ~ .. 

,. I.r~ I! ;: '. r: ~ "· 
i.I~ i' ~ 

:.t 
f j· · ~ t. r .; ~ ~ "'" 

I'. I' . '( ~ ~ . ~ ~: :" .. t: ·' 
" ' •· 

' ,: J 	 ~ ~ 

Ir can also allow :you 10 take full ad(l(lnrage of 
merchandise discouna. So yoit'U know whom w pa,
when ro pay, how much ro pay-and saw a lot of 
clam.i in rite fn'<Xl?SS. 

Make a timely 
statement. 

Add an Apple Dot Matrix or 
Daisywheel printer to your Apple 
ill, and you can print out your 
entire balance sheet inminutes. 

Or any number of reports, from 
cash receipts to payroll ledger to 
income. You can even print 
checks and customer statements. 

The impressively professional 

- • 
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is to visit any one ofover 1500 
authorized Apple dealers. 

So drop in. For a fullaccount. 

Call (800) 538-9696 for the location of the author!Jed Apple dealer nearat you,or &:ir information_rqll~l~~ 
268-7637. Or write Apple Computer lnc., Advenising and Pramotion Dept.. 2057.5 

Circle 29 on lnqulry card. ~rAMl"!I 

results will make an important 
statement to everyone you deal 
with-including your banker. 

More ways Apples pay. 
There are more people in more 

places doing more things with 

To awid fishy transacrions, :you can insrandy 
display CUSWmers f>a:ymenU,charges and CYTTmf 

balance. In this case, a few more ams oftuna 
would put MT. Moser 01ier his $2,000limit. 

Apples than with any other 
personal computer in the world. 

Because for one thing, there's 
more software for Apples than 
for any other personal computer 
in the world. So the same Apple 
that handles all your aecounting 
needs can also handle financial 
spreadsheets, word processing 
and electronic filing. 

You'll also find ~ms that 
are designed specitically for your 
kind ofbusiness. Be it dentistry, 
architecture or swine herding. 

Ofcourse, the best way to learn. 
all the ways Apples can help vou 
make better business decisions 
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Themes 
33 Computing on the Run by Stanley J. Wszo ra I lncofpo1c1ting new design concepts. 1nnovanve 
hardware. and e<isy·to·use software. portable computers are proof th<it you can take 1t with you 
This month's theme anicles and reviews explore me issues that affect the portable marketplace. the 
advances in cechnology. and some or the rarest models. 

34 How to Choose a Portable by Stanley J. Wszola I You 're sure you want one, but which 
one7 With at least SO models to choose from. deciding on a portable is no easy matter. This article 
and the accompanying computer comparison table w1U help you make an informed ctioice 

51 High-IQ Modems by Stephen Durham I The more inre111genr the modem. the more 1t can disap­
pear Into the ba-l'.kground of your computer system and p10Vide unattended communications capability 

66 Developing a Truly Portable Vlslcalc by Wllllam T. Johnson I Hewlen:-Packard 's adapra· 
tlon of Visicorp's popular electronic-spreadsheet program for its HP-75 portable computer doesn' t 

Page 80 sacririce the program's compatibility with other Visicalc products. 

80 The Gavllan-A Full-Function Portable Computer by F. John Zepecki I The machine's 
designer details che evolution or chis complerely self-contained system with integrated software 

94 Inside CMOS Technology by Martin B. Pawlosk i. Tony Moroyan, and Joe Altnether J An 
overview of how complementary mecal-oxide semiconductor memory chips are manufactured and 
a look at three of them- tntel's 80C51. National Semiconductor's NSC800. and CMOS dynamtc RAM 

127 The Challenge of Hard·Dlsk Portablllty by David A. Sunon I How one hard·disk·drlve 
manufacturer worked around the problems of designing a removable hard disk. 

139 The Radio Shack TRS-80 Model 1oo by Mahlon G. Kelly I Thts powerful portable with 
Its bullr-in. welHmegrated software 1s;ust wha1 the author ordered 

166 The New Mlcrofloppy Standards by Thomas Jarren I From the beginning. size has been 
a bone of conrenrion among microfloppy·disk manufacturers. In today's marketplace. the 3Y2 ·1nch 
disk has emerged as the de racro standaro 

Reviews 
178 The HP-75 Portable Computer by Rowland Archer Jr. / Hewlett-Packard 's entry into the 
mrd-prlced portabte computer fray offers powerful reaf·time scheduling capabilities 

188 The Access Portable Computer by Terry Kepner I This portable comes with a host of soft· 
ware and practically all the hardware you'll ever need. 

193 Epson's HX-20 and Texas Instruments ' CC-4-0 by David Ramsey I The HX·20 offers an 
integrated m1croc<1sseue and pnnrer. So far. the CC·40 doesn't fulfill its porenrial; 11 lacks peripherals 
and software 

208 The Pied Piper Portable Computer by Seth P. Bates I Because ir does not Include a monitor. 
this low-cost ZBO computer makes lrghrwe1ghr portability possible. 

212 The Kaypro II by Roger Fager and John Bohr I A complete sysrem that offers dependable 
hardware and extensive software. the Kaypro II is a practical solurion ror many appllcauons 

226 The Corona Portable by Rich Malloy I This reasonably pnced sysrem wrth ilS eye-catching 
display offers stiff competrt1on to other IBM PC-compatible mcichines. 

Features 
20 Bulld the Micro 0 -Cam Solld·State Video Camera, Part 1: The IS32 Optic RAM and 

the Micro 0-Cam Hardware by Steve Cia rcia I A 64K-bil dynamic RAM chip 1s the v isual sensor 
1n rhis digital image camera. 

230 A Report on the Consumer Electronics Show by Phil Lemmons I Coleco·s Adam dominated 
rhe summer CES In Chicago. but that wasn·c all the exhibition offered Our \.Vest Coast Bureau Chier 
surveyed the scene. 
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Page 226 
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233 The Ne11t Five Years Jn Microcomputers by Jerry Pournerle I Our prescrenr user forecasts 

the trends that will rnf/uence the microcomputer industry over the next five years. 


246 The Second BYTE Games Contest Winners by Gregg Williams I This year's compecition 
turned up five outstanding diversions: a rank·versus-rank battle. an arcade-siyle chase tha t takes 
place on a mov;ng barbecue grill. a s1mula ted1ugglfng game. a maze·and·dots game. and a survival· 
strategy chaltenge. 

250 Update on Personal Computing In Japan by Phil Lemmons I A t the Japan Microcom­
pu ter snow '83 rn Tokyo. notebook-size and hand-held computers were the center of arrraction. 

257 The Unix Tutorlal, Part 2: Unix as an Appllcatlons-Programs Base by David Fiedler I 
Make Unix more useful from both a user-interface and an applications perspective. 

283 BYTE West Coast: Just Rewards for Programmers by Barbara Robertson I Some program­
mers have superstar status. while others crank our code ror a weekly paycheck . What's an enter· 
prrsing p ogrammer w do? 

289 AC Language Primer, Part 2: Tool Building In C by James Joyce I Jn this second and 
fin.JI pan. the author explains how code can be packaged into a general-purpose function and 
employed rn solving more rhan one problem. 

307 User's Column: Eagles, Text Editors, New Compliers. and Much More by Jerry 
Pournelle I Jerry rurns his eye to eclecnc subJecrs. 

Page 230
331 The IBM PC and the Intel 8087 Coprocessor, Part 2: Interfacing to IBM Pascal by Tim 
Field I The 8087 Numeric Data Processor can speed up mmc Pascal programs by a factor of three. 

356 Echonet, Part I: A Flexlble Programming System by C Bradford Barber I This interac­

nve system lets you link programs in countless combinations w creare larger. more complex programs. 


376 Data Fiie Management Methods by Robert B. Johnson I A simple data file management 
system will help you organize your flies w ith minimal marmenance. 

385 An Introduction to Layered Protocols by Michael Witt I Once you understand 'ayered 
protocols. you can evaluate network architectures of data-communications products. 

4U Does Your Printer Work with Wordstar7 by Charles Stephenson I How to ger around 
ttie compatrbiltty problems that arise from using the popular word-processing program w ith your 

'BM PC. 

419 In-Circuit Emulatlon for the Apple II Computer by John D. Ferguson I Adding a simple 
circwi converts your Apple Imo a host for testing a rargec sysrem·s hardware and software. 

445 Add Multlple Tasks to Your Communication and Control Program by Jerry Holter I By 
using a compact set o r rounnes caned a multitask kernel. you can handle several tasks concurrently. 

549 An Operations Research Schedullng Program by Walter A. Stark Jr. and Richard A. 
Reid I A scheduling algorithm can help you determine rhe best sequence for processing a set or 
disparate casks. 
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Editorial 


The FAA and Portables 

Lawrence J. Curran, Editor in Chief 

The next tim you use your portable computer on a commercial airliner, 
the flight attendant may eye you with some interest, and it won't be because 
you've switched to an after-shave lotion that has made you suddenly more 
attractive. The attendant's interest will stem from the fact that Federal Avia­
tion Administration regulations prohibit the use of portable compute.rs on 
commercial airl iners, and it's the flight attendant's duty to seek compliance 
with that reguJation. The use of portable computers is also banned on private 
aircraft unless the operator-the pilot-has determined that use of tl1e 
machine will not int rfere with the safe operation of the plane's navigation 
or communications equipment. 

Section 91.19 of Federal Aviation Regulations outlaws the use of all but a 
few portable electronic devices aboard a commercial airliner or other aircraft 
flying under instrument flight rules because there's a risk that electromagnetic 
interference (EMI) from the device could hamper reception of navigation and 
communications signals, jeopardizing the safe operation of the plane. The 
only exceptions allow the use of heart pacemakers, hearing aids, tape 
recorders, and electric shavers in flight. If the regulation were strictly en­
forced, even elech-onic watches and hand-held calcuJators would be outJawed. 

But the regulation isn't strictly enforced; it would be impossible to expect 
flight attendants r private pilots to enforce it. The FAA wants the airlines 
and private pilots to enforce the rule, but the airlines are especially chary 
of enforcing a regulation that may drive passengers away. 

Bill Walters, product line manager for Radio Shack's TRS-80 Models 4 and 
100 (portable), has some thoughts on the issue. He compares the FAA's posi­
tion on EMl from portable electronic devices to that of the Federal Com­
munications Commission on EMI from home computers interfering with 
television signal reception six years ago. Walters, a fo rmer commercial airline 
pilot, believes the .FAA should establish an EMI standard with which all 
makers of portable electronic devices would have to comply, just as the FCC 
did in the case of home computers. We agree. 

In order to gain certification to use electronic devices on aircraft under the 
current regulation, the device manufacturer would be required to demonstrate 
that use of the device does not interfere with the navigation and communica­
tions equipment on every type of aircraft that every airline u es. The cost 
of such testing to the device manufacturer would be prohibitive. 

Walters says it's time for the FAA to establish and enforce an emission stan­
dard and bandwidth guidelines governing portable electronic devices . Cer­
ta inly some reasonable test procedures can be established that would allow 
portable comp uters to be certified for safe operation aboard aircraft that 
wouldn't also bankrupt the FAA to adminjster. 

Or perhaps there's a simpler al ternative that would not require testing of 
any kind . No smoking is permitted aboard aircraft at takeoff and landing 
times to les en the chance of fire in case of an accident. Warning signs and 
flight attendants alert passengers to this short-term smoking ban . Perhaps 
the use of portable computers could be banned for similar periods and in 
a similar manner when their use would be most likely to interfere with air­
craft instrument landing systems. It's worth considering. • 

4 
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How to buy a computer 

by the numbers. 


Introduc ing the Cromemco C-10 Per­
sona l 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 li nes with 
a full 80 characters on each line. Inside 
is a high-speed Z-80A microprocessor 
and 64K bytes ofon -board memory. 
Then there's a detached, easy-to-use 
keyboard and a 5'A " disk drive with an 
exceptiona lly large 390K capacity. 
That's the C·lO, 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, GP/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 already known 
for some of the most reliab le 
business and scientific 
computers in the industry. 
And now for the first 
time, this technology 
is available in a 
personal computer. 

One last number. 
Call 800 538-8157 x929 
for the name of your 
nearest Cromemco 
dealer, or to request 
literature. In Ca lifornia --- - ---­-
call 800 672-3470 x929 . Or write 
Cromemco, Inc. , 280 Bernardo 
Avenue, P.O. Box 7400, Mountain 
View, CA 94039. In Eu rope, write 
Cromemco A/S, Vesterbrogade lC, 
1620 Copenhagen, Denmark. 

CP/MR Is a regfslered trademark of Oi3i tal Research, Inc. 
All Cromemco prod11cts a re service~ by TRW. 

--~ ---~~~ 

Cromemco 

Tomorrow's computers today 

Clrc le 119 on Inquiry card. 



The system builder's best choice 
for color graphics Is a CSSOOO 
color system from SCION. Itsbasic 
component Is MlcroAngelo 1 the 
slngle board graphics display 
computerthat has revolutionized 
monochrome display capablllty 
with low cost 51!lx480 pixel 
graphics resolution and 40 llne 
by 85 character text capacity. 
When MJaoAngelo boards arc combined, they aeate 
high resolution color graphics that have a unique ad­
vantage. The displayed Image is a combination of 
transparencies. So you can add, modify or delete 
Images by transparency rather than as an entire Image. 
SCION's Serles cssooo builds an image with up to 8 bit 
planes, each generated by a MicroAngelo board. You 
select the assignment of those bit planes to transpar­
encies. Each transparency can display 2n -1colors where 
n is thenumberofbitplanes ituses ... 2bltplaneswould 
make a three color transparency, 8 bitplanes would 

Your computer talks to the SCION 
Color System in SCREENWARPM, 
SCION's high level display firm­
ware language. SCREENWARE 
commands are used by the com­
puter in each MicroAngelo b it 
plane to generate graphics and 
text primitives. User interface is 
made simple with prompted sys­
tem set-up using SCION's ColorPak. 

MicroAngelo based color graphics systems are easy to 
use. Just plug the boards into your Multibus or S-100 
host. Or use the freestanding work station configuration 
with its RS-232 interface. In each case, you get high reso­
lution color graphics for such a low price you can't 
afford to design your own. 

Think SCION for your graphics display needs. 
Think MiaoAngelo. can us at (703) 476-6100. 

SySlom s~own ls a MOdel CSS050S. 

·11, troctomark ol Intel Corp 


make a 255 colortransparency. Once each transparency 
has been defined, your host can work with it inde­
pendently, generating and modifying its graphics and 
text without interacting with the others. The indepen­
dent transparencies are combined by the Color Mixer 
board which also assigns one of 16.8 million possible 
colors to each color of each transparency. 

SCICIN 

if the image is important. 

12310 Pinecrest Rd./Reston, VA 22091 
(703) 476-6100 TWX: 710·833-0684 

For S·100 circle 510 on Inquiry card, For Multibus circle 511 on inquiry card. 
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Staff-written highlights of late developments in the microcomputer industry . 

CONVERGENT TECHNOLOGIES INTRODUCES A NOTEBOOK-SIZE COMPUTER 
Convergent Technologies, Santa Clara, CA, has introduced a portab le computer that measures 8 % by 
11 by 1 inches and weighs 3 pounds . The Convergent Works late uses a 6303 processor-the CMOS 
version of the Motorola 6800-and comes equipped with 16K bytes of RAM and 64K bytes of ROM , in· 
cluding a ROM-based spreadsheet and datebook software, A microcassette drive, a speaker phone, a 
300-bps modem, and a 1 5-line by 46-character liquid-crystal display are built-in features. The Workslate 
will be available through American Express in September tor $89 5 . 

DA TA GENERAL UNVEILS A MULTIUSER MICROCOMPUTER 
Data General, Westboro , MA, has announced a 1 6-bit microcomputer that includes both an Intel 8086 
and a Data General Microeclipse processor . The Desktop Generat ion Model 10 can use CP/M -86 , MS­
DOS, or Data Genera l' s ADOS or AOS operating system. It also can run different operating systems 
simultaneously in a multiuser configuration . A single-user system with 128K bytes of memory, a single 
5 Y. -inch floppy-disk drive, and either MS-DOS or CP/M-86 costs $3265 . A four-user version with 
256K. a 1 5-megabyte hard-disk drive , three termina ls, and ROOS and CP/M -86 sells tor $10,960 . 

LEADING EDGE PRODUCTS ANNOUNCES A COLOR WORD PROCESSOR FOR THE IBM PC 
Leading Edge Products, Needham Heights, MA, has announced its first internally developed product, a 
$300 color word processor for the IBM PC. Featuring an extensive help facility, a user-definable 
glossary to store any series of keystrokes, and the ability to restore deleted or overwritten text, the 
word processor wil l be the basis for an integrated package to be released later this year . The package 
will include spreadsheet, graphics, database-management, and spelling-checker capabilities. 

OOCUTEL/Ol/VETTI SHOWS AN INK-JET PRINTER, UPGRADES M20 COMPUTER 
Docutel /Olivetti Corp ., Dallas , TX. has introduced an ink-jet pr inter for $ 549 . The PR2300 uses a single­
jet rep laceable printing head and either a Centronics parallel or an RS-232C serial interface. 
Docute l/Ol ivetti has also added an 8086 processor to its 8001 -based M20 computer. The M20 BP w ith 
two floppy-disk drives and 128K bytes of RAM will sell for $3295 . An 8086 expansion board for the 
standard M20 will cost $ 395 . 

BALCONES, STRATEGIC TECHNOLOGIES, OTRONA PREPARE 16·BIT PORTABL ES 
Balcones Computer Corp ., Austin, TX , is at work on a portable computer based on the Xerox 820 8 /16 
computer . The Xport wlll include an 8-bit Z80 with 64K bytes of RAM and a 16-bit 8086 with a 
separate 1 28K-byte RAM (expandable to 256 or 51 2KJ. The two processors will run concurrently ; the 
Z80 runs CP/M-80, and the 8086 runs MS-DOS 2 .0 . The system, which will probably only be available 
with one 31/2 -inch hard-disk drive and one 5 Y. -inch floppy-disk drive, may cost as little as $ 3000. 

Strategic Technologies, Norcross, GA , is preparing a portable computer with a full -size plasma display . 
The PC Traveler will come in a briefcase measuring 14 by 1 9 by 6 inches and weigh less than 28 
pounds. It w il l include an Amlyn 5-disk cartridge drive, a built-in f ull-size dot-matrix printer , dual 801 86 
processors. 128K bytes of RAM. an SO-character by 25-line gas-plasma display, and a bundled soft­
ware package . The PC Traveler w ill sell for less than $ 5000 starting in November, 

Otrona Advanced Systems Corp ., Boulder, CO. has introduced a dual-processor version of its por· 
table computer. The Attacha 8 : 16 includes an 8-bit Z80A and a 16-bit 8086 processor. the CP/M 2 .2 
and MS-DOS operating systems , two floppy -disk drives, and an IBM-compatible display format for 
$3795 . An upgrade board to convert an Attachl! to an Attachl! 8 : 16 will cost $1495 . 

RADIO SHACK ANO SHARP INTRODUCE NEW POCKET COMPUTERS 
Radio Shack's newest pocket computer , the PC-3, fits into a shirt pocket and can run programs written 
for the PC-1 . Weighing in at 4 ounces, the PC-3 has 1 .4K bytes of memory and a 24-character liquid­
crystal display for $99 .95 . A PC-3 interface and recorder and a PC-3 printer/cassette interface each 
cost $119 .95 . 

Sharp Electronics Corp., Paramus. NJ, has introduced a nearly identical computer, the PC-1250, for 
$ 1 1 0 . The PC-1 2 50 measures 5-5/ 1 6 by 2 % by 3/8 inches. 
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MICROBYTEs-------------------------------------------------­
TEXAS INSTRUMENTS RELEASES DOW JONES NATURAL LANGUAGE INTERFACE, DOT-MA TRIX PRINTER 

Texas Instruments' new Dow Jones Natural Language interface for its Professional computer enables 
users to request information in "plain English, " translating requests into Dow Jones' command format. 
The $1 30 package includes a $ 50 account fee and an hour on the Dow Jones News/Retrieval service. 
Texas Instruments is also expected to announce its Omni 800 Model 855 dot-matrix printer. Using a 
32 by 18 printing head, the printer wilt include graphics capabilities and selectab le fonts for under 
$1000. 

MICROS GAIN MORE ATTENTION AT SIGGRAPH 
Microcomputers received increased attention from vendors showing new products at the Siggraph con­
vention in Detroit. Micro-based products announced at the show included a graphics board for the IBM 
PC from Number Nine Computer Engineering Inc. , Hartford, CT, for less than $1200 . The board, which 
NNCE plans to begin shipping late in the third quarter, is based on an NEC 7220 VLSI graphics display 
controller. The company has been shipping a similar board for the Apple for several 
months ....3Design, Seattle, WA , announced an optional Wordstar interface for its graphics card for 
the IBM PC. The interface lets users mix Wordstar-generated text and graphics. The basic graphics 
card, which costs $ 2 50 and requires 128K bytes of memory in the PC, enables users to create 
designs, then rotate, translate, and sca le them independently or in reconfigurable groups, relative to 
any coordinate in the system .. . . Cubicomp Corp., Berkeley , CA , displayed its CS-5 graphics system 
for three-dimensional solids modeling . The under-$9000 system , which includes an interface adapter 
and a CS-5 graphics module, requires an IBM PC with at least 320K bytes of RAM and a high­
resolution RGB monitor with long-persistence phosphors. The software runs under IBM 
PC-DOS . . . Precision Visuals, Boulder, CO, announced that it will support NAPLPS videotex standards 
in its Dl-3000 graphics software . 

NANOBYTES 
Zilog has announced the 280000, a 3 2-bit microprocessor chip that is compatible with the 1 6-bit 
Z8000. Featuring a 256-byte on-chip cache, instruction pipelining, and memory management, the 
Z80000 can run at 10 to 25 MHz. It should be available in late 1984 for $1 50 in 1000-unit 
lots . . .. Silicon, the basic material in microprocessors and memory chips. may be in short supply later 
this year if semiconductor companies fai l to plan now for future needs, warns Monsanto Electronic 
Materials Co., Palo Alto, CA . The company bases its prediction on trends in the economy and the 
semiconductor industry and on the sustained increase in orders for semiconductor products . Monsanto 
is the leading supplier of single-crystal CZ silicon, the primary ingredient of semiconductor 
devices . . . . Hewlett-Packard, Palo Alto, CA, has introduced a new 6-pen graphics plotter, the HP 
7475A, for $ 1895 . The company has dropped the list price of the HP 7470A 30 percent from $1575 
to $ 109 5 .... Olympia USA Inc. , Somerville, NJ, has introduced the People computer, which includes 
both CP/M -86 and MS-DOS and two floppy-disk drives for $3595 . Concurrent CP/M-86 is also 
available . .. . American Bell has unveiled a videotex terminal to be sold through Bell Phone Center 
Stores . The termina l, which includes a 1 200-bps modem and keyboard, connects to a standard televi ­
sion. As part of a videotex program in southern Florida, the terminals will sell for $600 there; 
elsewhere, they wlll retai l for $900 .. .. Coin-operated computer terminals with attached printers are 
being marketed by Data and Research Technology Corp. (Pittsburgh, PA) in an effort to become " the 
McDonald's of information ." Users with valid accounts can access local nodes of such popular net­
works as Compuserve. t he Source, and Dow Jones for $1 for 3 minutes . The company hopes to have 
termina ls in 50 cities by the end of the year .. . . Tandy, parent of Radio Shack, says its preliminary 
sales figures for the year ending June 30 were $2,472,484,000, up 22 percent from fiscal 
1982 . ... Microsoft's MS-DOS operating system is now being supported on Digita l Equipment Corp.'s 
Rainbow 100 and Fujitsu's Micro 16s . . . . Corvus Systems Inc. has lowered the prices of its Concept 
personal workstations to $3995 for the 256K-byte version and $4695 for the 512K-byte 
model ... . The American Society of Interior Designers. New York, NY. has introduced a hardware­
software package for interior designers, architects , and space planners. Based on a Victor Technologies 
8/16-bit computer, the package includes drafting, accounting, word-processing and mailing-list soft· 
ware. Priced under $10,000, it includes training for end users and a hot-line query service .. . . Apple 
Computer Inc. announced that the one millionth Apple computer was produced in June . . .. The 
British-designed Dragon computer (January 1983 BYTE, p. 46) is being manufactured and sold in the 
U.S. by Tana Corp. (New Orleans, LAI. For $399 , the machine includes 64K bytes of RAM, sound, 
256 by 192 color graphics, and Extended Microsoft BASIC . 
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Clrcle 168 on lnq1Jlry card . 

LLOYD'S 

OF 


LEMON 


Now, arong with a very 
impressive insurance guarantee 
from L.loyds of London, EPD 
can offer you excellent protection 
backed up by excellent protection. 

While the expert technology of 
EPD keeps your equipment safe 
from "surges," ·· spikes," and 
"glitches," you 're also protected 
from these unpredictable hazards 
by amillion dollar blanket cover­
age policy that insures your equip­
ment you 're plugged into ours. 

The Lemon '" , The Lime "' , 
The Orange '" , The Peach •M , The 
Grizzly "' and The Hawr all 
offer this double ability to keep 
our promise to deliver clean, sta­
ble power and effective protec­
tion from powerHne fluctuations. 
So when you plug in with EPD 
you plug in with Lloyds of 
London too . 

DON'T PWG IN WITHOUT US. 

1/#Qe"S I 
P.O. Box 673, Waltham, MA02254 
(617)891-6602 • 1-800-343-1813 

Letters 


Multlp lylng without Zero 

Multiplication by doubling and halving 
("Novel Methods of Integer Multiplica­
tion and Division," June, p. 364) is dis­
cussed by Karl Menninger in his excellent 
book, Number Words and Number Symbols 
(MIT Press, 1969). Menninger credits the 
Egyptians with the invention of the 
algorithm . 

Multiplication and division are difficult 
in any number system that does not have 
a zero, such as Roman numerals. The 
Romans bypassed the problem by 
doubling and halving on a counting 
board . 

Joseph J. Brigham 
1293 Brighton Sq. 
St. Paul, MN 55112 

Bug-Free But M eanlngless 

Those seeking a textbook illustration of 
the dictum "garbage in, garbage out" 
need look no further tha n john Merrill's 
article ("Regression Fitting to Economic 
lndexes," May, p. 474) . The author 
presents a lovely piece of code, perfectly 
logical and internaUy consistent, which 
nonetheless produces completely mean­
ingless output because it is based on the 
fallacy that holds that economic data can 
be treated in the same way as a con­
tinuous function in mathematics-i.e., 
that it can be analyzed by the methods 
of calculus . 

The reasoning that refutes this fallacy 
is quite straightforward and need not be 
rehashed here. Rothbard, among others, 
has argued persuasively against the no­
tion that it is possible to treat market 
phenomena in tei-ms of " infinitely small" 
differences (Man, Economy, and State, Van 
Nostrand, 1962, p. 440n) . Intuitively, it 
should be clear that economic data, by its 
very nature, is discrete because it is 
ultimately resolvable into individual deci­
ions to buy or not to buy, and the buy­

ing population is finite . (It does not help 
to argue that the population is large 
enough to " approximate" infinity 
because the market for any given good 
at any given time cannot be predicted in 
advance and may in fact consist of only 
a handful of people.) 

Even ii we concede that it is sometimes 
permissible, for the sake of simplicity, to 
work with smoothed-out supply and de­

mand curves, it makes no sense at aU to 
maintain tl;at an "underlying rate of in­
flation" can somehow be measured by 
cataloguing the history of prices. Such a 
measurement, if it could be made at all, 
would have to be derived from 
money-supply figures . The econometri­
cians claim to be able to use the methods 
of statistics in order to "fit" Consumer 
Price lndex data to a smooth logarithmic 
curve a.nd then to be able to "see" the 
effects of the Viet Nam war in the result' 
Even ii the CPI were accurate and con­
sistent (and it 's neither), so many 
variables go into determining a market's 
equilibrium price that you might just as 
well claim you can "see" the next presi­
dent's face in a lump of soggy tea leaves. 

The moral for programmers is that our 
work can be logical, consistent, and bug­
free, yet still produce meaningless 
results. U seemingly plausible, these 
results may mislead vast numbers of 
people, particularly when the govern­
ment has involved itself in the matter. I 
have no fear of 10 million machine-read­
able files in private hands, but when the 
state uses its coercive authority to collect 
even one small database, I tremble. The 
issue for society is compulsion, not com­
puterization. 

G. M. Harding 
POB 7556 
Carmel, CA 93921 

Kudos fo.r the Model 100 

The warts to which Rich Malloy al­
luded (''Little Big Computer: The TRS-80 
Model 100 Computer," May, p . 14) are, 
in fact, beauty marks! I'm a 25-year 
veteran of the computer field who cut his 
teeth on tubes a.nd drum memory, but 
the bubble hasn 't bwst even after the first 
two weeks of 22-hour days of reveling in 
the delights of the Model 100. The de­
signers seem to have been blessed with 
a Midas touch that has enabled them to 
tum what initially seem like drawbacks 
into delightful and surprising assets . 

I've yet to see a criticism of the Model 
100 that doesn't wither under close 
scrutiny. Malloy's review is the best in­
depth effort I've seen so far. My only 
query is about the surprise of the 
author regarding the individual who put 
an $800 deposit on one the day he read 
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With all the clamor about personal computers, 

a fundamental fact is often overlooked: 

some simply work better than others. 


Consider the COMPAQ Portable. 


A cornpucer will make you 
more produccive. A 

compucer will make you 
more efficienc. You hear 
it everywhere. Bur you 
don't hear much about 
which computer acrnally 
works besc. 

The COMPAQ Po11able 

fies under a sumda rd airline 


seat for business trips. 


Works in more 

place 


Wirh rhe COMPAQTM 
Portable, you can be a pro­
ductive in your hoed room 
or your lake house as in your 
own office. It's a reliable companion 
on a business trip. Ir's a powerful sales 
aid in your customer's office. 

You can move ir from office to of­
fice to share its resources. You can 
move it into che conference room co 
an wer que tion . 

Whats more productive ch an a 
computer? A computer that works for 
you in more places. 

Works with the greatest 
number of programs 

T he mosr imporranr consideration 
when choosing a computer is "what 
programs will it run ?" 

The COMPAQ Portable runs more 
programs than any other portable. In 
fact, it runs more chan most non­
portables because ic runs all chi;;: pop­
ular pr grams written for che IBM~ 
Personal Computer without any mod­
ification. There are hundreds of 
chem. They arc available at computer 
scores all over the country. 

Imagine the power of a /.>Ort.able 
word processor. There arc dozens of 
word processing programs available 
for the COMPAQ Portable. 

Planning, problem-solving, and 
"what-ifs" are a cinch wich a variery 
of popular elecrronic preadshcec 
programs. The COMPAQ Portable 

runs chem all. 
There arc accounting 
programs for any­
thing from comput­

erizing your family 
budget co full-scale 
prof. ional man­
agement f payable · , 
receivables, inventory, 
and payroll. 

There arc programs 
for making charts and 
programs for om­
municaring with ther 
computer . 

o you gee porcabiliry 
and you don't give up 
problem-solving power. 
The combination adds 

up co the most useful personal 
computer on the marker roday. 

Add-on options make it work 
the way you work 

Inside the COMPAQ Portable are 
rhree open sloes. Mose portables 
don't have any. Electronic devices 
called expansion boards fit those slots 
and give the COMPAQ Portable new 
powers. As with programs, expansion 
boards desig1 ed for rhe IBM will 
work. With them, you can make your 
personal computer more personal. 

Wan to check a stock price? One 
expansion board enables 
the COMPAQ Portable 
co handle those communi ­
cations over ordinary 
phone line. 

Wnnr co use your com· 
pany's ccnrra l omputcr 
file s while you're on n 
tr ip? There arc boards 
that allow the COMPAQ 
Portable t cornmunicare 
wirh a variery of la rge 
computers. 

O cher boards let you hook 
up controllers for ornpucer 
ga mes, in crease mem ry 
capacity, or conne t several 
personal ompuccr in a 
network . 

The added usefulness is free 
The COMPAQ Portable doesn't cost 
any more chan an ordinary desktop 
computer. ln facr, it cosrs hundreds less 
rhan a comparably equipped IBM or 
Apple® Ill. T he COMPAQ Portable 
comes standard with one disk drive 

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

The bottom line 

-
is chis- you 

just can'r 

All the popular 
programs written 

for che IBM PC nm 
as is on che COMPAQ 

Ponable. 
buy a more 

praccical, useful, produccive computer. 

Compare che COMPAQ Porrable. 


For the location of the Authorized 

Dealer nearest you, call 1-800· 

231-9966. 


0 J91U COMrAQ C'cmJplncr Corpouoort 
i PAQ1"M I ~ • 1nwltM•rlt. a( COMPAQ ComP4Jt« Caporsr lan. 


IB."1• it 11 ret;imnJ uxkm•\: oilru.unaUon,;a,1. BuUt.cu. M~lncs 


C:1~poteclc,vl, 


A~ It I realnerf'd 1n&km.u-\:ul "~I[ Compu•u ~""'""'· 

ramPAD™ 

Common sense and uncommon design 
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about it. I went out and bought 12! l now 
do all my correspondence with it, keep 
office records on it, relish the sounds of 
my text-to-voice synthesizer, and enjoy 
threatening the wags and critics with my 
bar-code reader wand. I estimate that I 
will recoup the cost of the machines 
within a few months. 

Radio Shack has caught at least one 
customer hook, line, and sinker. 

R. E. Cassidy 
DC Consultants 
38 Rjddell St. 
Woodstock, Ontario 
Canada 

Eek: Another Mouse? 

I am sorry to see Apple, Visicorp, and 
possibly Microsoft jump onto the Xerox 
bandwagon and introduce a mouse into 
their new integrated computing software. 
The mouse is an inherently bad pointing 
device for at least three reasons; it con­
sumes one to two square feet of flat desk 
space; it requires users to move their 
hands one to two feet from the keyboard 
in order to point at a screen object; and, 
because the mouse is not in a fixed place 
relative to the keyboard, users must look 
away from their work to find the mouse 
whenever it is to be used. 

A much better solution to the problem 
of efficiently pointing at the screen is to 
use a trackball device located just below 
the space bar of the keyboard . This re­
quires only four square inches of space, 
allows users to keep their fingers on the 
home keys of the keyboard during use, 
and does not require users to divert their 
eyes from the work. Trackballs are not 
more expensive than mice when both are 
manufactured in quantity. 

Henry Hoeksma 
112 Minota Hagey Res. 
University of Waterloo 
Canada 

The Price Is Wrong 

I was very excited by the article by 
Larry Sarisky, president of Syquest Tech­
nology, f"'n the company's removable 
media hard-disk drive ("Will Removable 
Hard Disks Replace the Floppy?'' March, 
p. 110). Too bad the prices quoted in the 
article don't come close to the actual 
figures on the price list Syquest sent me. 
(Unless, of course, I buy SO or more units. 

Do your readers often buy 50 or more 
units when purchasing hard-disk drives?) 

The article said ''3.9-inch drives cost 
less than $800, the 3.9-inch (cartridge) 
about $35." Also, "The drive costs only 
slightly more than a floppy-disk drive. 
The cost of a cartridge is comparable to 
the cost of a box of 10 floppy disks." 

The price list that I was sent quotes the 
price of the removable media drive and 
cartridge in quantities less than 10 as $995 
for a drive and $70 for a cartridge. Please 
be more sensitive to such exaggerated 
claims in the future. 

K. S. Scriba 
4602 Alpine 
Enid, OK 73701 

lAn-y Sarisky replies: 
At the time my article was submitted, our 

pricing was $800 for either the SQ306R or 
SQ306F disk drive. The Q-Pak cartridge was 
$35. Recent cost increases in material and 
manpower resulted in a price increase 011 the 
SQ306R and Q-Pak. To quote all of our exist­
ing customers and prospects who have signed 
up to the slightly higher prices, " // is still 
the best deal around." 

I am sorry for any inconvenience this may 
have caused you. 

Make Mine Modula-2 

"Modula-2: A Worthy Successor to 
Pascal" by Joel McCormack and Richard 
Gleaves (April, p . 385) is by far the best 
exposition to date on Modula-2. How­
ever, the subtitle of the article might have 
read "And a Worthy Competitor to 
Ada." Clearly, Modula-2 could give Ada 
a run for the money, if onJy the Modula 
Research Institute had a tenth of the 
funds the Department of Defense (DOD) 
has allocated for Ada promotion . 

In Earl McCoy's "Strongly Typed Lan­
guages," (May, p. 418) he says that Ada 
"is expected to attain wide use in both 
civilian and military applications." Ob­
viously, the many firms and organiza­
tions on the military "gravy train" will 
indeed use Ada because it is being forced 
upon them . Civiban applications, how­
ever, are a different matter. Ada ha.s not 
established its superiority to even extend­
ed Pascal, let alone Modula-2. It is a 
nightmare for compiler writers and is 
dearly top-heavy with complex features, 
whereas Modula-2 is a simpler and much 
more readable systems programming !an­



The VERSABUSINESS
111 Series 

Each VERSABuSINESS module can be purchased and used independently, 

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


VERSAHECEIVABLES.. $99.95 
VERsl\REC!lllAllLES,. la 11 complele menu-driven accounts receivable, invoiCinjj. and 
month11111atnnent'91f1mltirljj svstern. It keeps trtM;k of all lnlormatfon relaled 10 who 
- I/OU or 11our eompony mcmey, and can provide auto~lc billing for past due ac 
CU1111t. VE!t&AREalVAl!l.ES"' prints all ~ 11a1ements, invoice&, and summarv 
rtpart1 llJ1d C1111 be linked with \/ERsAl.Eoo.ER Ir and \/Ellsl\il'IVENTORY'". 

VERSAPAYABLES'M $99.95 
Vetsl\PAYAllLE5"' i1 daigned to keep track of current <1nd <1ged payables, keeping you
in t01Kh with all infonnation regarding how much money your company owes, <1nd 10 
whom. Vl:RsAPAYAllLES"' maintains a c:omplete re<:ord on each vendor, prints checks, 
check registers, vouchers. t~tioo report$, aged payablu repons, vendor .-..por1s, 
llJ1d more. With \IERSAPllVAllt.ES". 5/0U CM even let your computer automatically q,lec:t
which \/Olldwn are to be paid. 

VERSAPAYROLL,. $99.95 
\IERsAPAVllOl,L• it a f'O\l*ful and SQl>histlcaled, bul easy to uw payroll system that 
ketp1 trMlk al all ~ment·requited payrolt lnlotmation. Complct omploveo rvcord.I 
•~ malntalrledJ and all neces1111111 payroll calculatlonure performed au1on13tfuUy, ll/ilh 
tolalt dilplii)l9CI on IC7ftfl fQr operator appro..,.J. A payroB can be run totally, 11Utomati· 
caly, or the oprrator can intervene to prevent • ct.eek from being printed, or to alter 
information on II . II dnired, totals may be posted ID lhe \IERSAl..Ei>GER If' •Y•t m. 

VERSAINVENTORY'• $99.95 
VER!iAMIEMTORY" is a complete inventOlll conlrol 511stem that gives you instant ~ceu 
to data on any Item. VERsAlWEHl'OA'r- keeps tr~ck of all information related to what 
itlfmS are 1n stock, out of alack, on ba<:korder, etc:. , stor" sales and pricing data, air.Ii 
\IOU l'Awn an itam fab below a pceset reorder point, and allo\115 vou to enter arid print 
inlloic:es directly or10 link llli!t1 lhe VERsA RECEIVASLES• system. VERsAINvENToRv- PT1nts 
all needed Inventory li•tings, reporti; of items be.low reorder point, Inventory value rl!· 
-pOrts, period and l/Ur-(J)'date sales reports, price Usts. Inventory ch cklists, etc. 

50 N. PASCACK ROAD,SPRJNG VALLEY, N.Y. 10977 

VERSALEDGER D''" $149.95 
VERSA LEDGER II"' is a complele accounting system that grows as your business 
grows. VEl!SAl.£DGER 1r• can be used as asimple personal checkbook register, 
expanded to a small business bookkeeping system or developed into a large 
corporate general ledger system without any additional software. 

• 	VERSAlEDGER II'" gives you almost unlimited storage capacity 
(300 to 10,000 entries per month, depending on the system), 

• stores all check and general ledger information forever, 
• prints tractor·feed checks, 
• handles multiple checkbooks and general ledgers, 
• prints 17 customiied accounting reports including check registers, 

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

\IERSA l..J:DGER If" comes with a prolessionally·writlen 160 page manual de· 
signed for first.time users. The VERSAl.£ooER.II'" manual will help you become 
quickly famiUar with VER5Al..£ooER tr·, using complete sample data mes 
supplied on diskette and more than 50 pages of sample printouts. 

SATISFACTION GUARANTEED! 
EYt:ry VERSA BUSI ess~- module • guar;sntttd 10001perlorm all othtr com~titive sysrems, 
and at 4 fraction of th"tr<ott If yauare ncM satisfied wilh VERSA.BU INESS.. module,~ 
may return it within JO days b a refund Manuals fm anv R ABOSINESS'· module ~Yb.-
purchn.sed for $2.S ebCh. ~redtted low.a.rd a laltr purchase of tM.1 module. 

To Orde.r: 
Write or call Toll-free (800) 31-2818 
(N .Y. • resident c:11,IJ 914-425-1535) 

• .odd SS 10 CANADA ot MEXICO• add S3 lor "'"''""' in UPS are.. 
• add $4 fot C.O~D. oc oon-UPS airt.ai• • .odd propot - 1•9" ..,._,here 

Circle 200 on Inq uiry card. :Z:, 911 ~ 
DEALER INQUIRIES WELCOME , 
All pnc.. •nd speclllc:atlonl •ub;ecr "' ehange / Del""''Y '"'*°"' to ....n>b;Hry. 

• ~ 11 a trodemerk ol rhe Radio Shock Dil,oisfoa ol Tandv CotJ>. ' APPLE It a tradmlilrk or A4'1* Corp. 'ISM lo a rrooc~mar~ ol IBM Corp, · 'OSBORNE ii 1 tllldtmlll! of o.bomo Carp. 
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The rationale berund the 
c nv ntional 90-day warrant 
i that anythinrr likely to go 
wrong will go wrong in the first 
3 months. 

But it can take 3 months 
just to get c mfortable with a 
new system. Thats the honey­
m n-period, when you treat 
your equipment with the deli­
cacy of a safecracker. 

See-unlike other maker 
we know what w 're standing 
behind. 

W don't lap Inte11ec 
nameplates n other people's 
parts. We build virtually all our 
equipment ourselves. 

And we assemble it ourselves. 
And we test and re-test it 

our elves. 

More Bytes 
ForYour Buck. 

Thats also why 
we can offer you flatly.•\'" " ~ ' .~ . •. ·. ' 

I , •, • uperior d Har-values. 
In single-user 

desk tops, for example, 
our SuperBrain offers 

CompuStar am 11et1vork up to 255 imelligent 
terminals a11d give each oftliem access to 
common or res! ricted date1bases. 

Ah, but now its 5 months 
down the road, the honeymoon 
is o er, your equipment has 
finally begun to ju tify its co t, 
and that's the afternoon your 
proce or's fan succumbs to 
fatigue. 

Or maybe the malfunction 
i more gradual, like a di k­
head drifting increasingly out 
of a1 ignment. 

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

WhenYou BuildThem 

Stronger, You Can Back 


Them Longer. 

And that' 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 y u that you wont. 
•cp.,\ , ~'I i.I '11.'l1'LmJfr-1.1lbP1i,1'rl.. r( /Jr~t t<J/ l?t-:J.f_fJ,f"lr, 
• ,wJ~7rJl'ottt ''™"' lJ iJ 11:.riUtLnYI1rm.lemar#i. fJ/ .\Ji~t Carp<YUlffML 

twin Z80 , tandard; 
64 kbytes of dynamic ram 
standard; up to 1.Smbytes of 
disk storage, standard; 
CP/M 2.2* and MBasic,+ 
standard. 

And compared to conven­
tional multi-user systems our 
C mpuStar sy terns can give 
you many more hours of 
productive labor every day ­
becau e, instead of depending 
on a central processor for data 
manipulation each work ta­
tion in a CompuStar network 
has it own processor and its 
own 64 kbytes of ram. 

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

You Can Up-Grade? 
In fact if you asse your 

expansion altemati es in tenns 
of relative payback potential 

y u re very likely t find that 
up-grading with lntertecequip­
ment from scratch would be 
mor cost-effective than 
burdening your existing instal­
lation with add-on's. 

Dollar for dollar. the Inter­
tec system is apt to be not only 
faster, more powerful and more 
versatile, but more reliable and 
better supported. 

Service On Site? 
Within 4 Hours? 

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

To arrange for that service 

Since we build our 
equipment from 
scratch, 11¥? can 
ajfordtodoit righi 
and still hold down 

just call our Customer Service 
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 B~ ad River 
Road Columbia, SC 29210. 

intertec 
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Apple®II, Ile 
5 megabyte 
Removable 

HARD_DISKTM 
s1,295 

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

107 Euclid Avenue 


Mountain Brook , AL 35213 


UARO_ O ISK. PAC Att 1t1dc-M:U 'of Oi11.n.11I Eltcu·ottl<' 
.S)1-titm1., l 11<" . 

Apple II. U~ ••to 1nd'°m.uL. of A rplro (ompu-1tr, II'(". 
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Letters---------------------­
guage. 

Perhaps it would be useful to foUow the 
example of David Packard, founder of 
Hewlett-Packard. Having witnessed the 
DOD as an insider (he held the title of 
Deputy Secretary of Defense), he later 
ran H-P on the principle that it should 
stay as far away from milHary business 
as possible. Maybe he knew something 
we all should know. 

Luckily, the nonmilitary option is avail­
able, and it happens to embody the best 
elements for successful systems 
implementations. 

Lee Scott Jacobson 
Bebo White 
1440 Catalina St. 
San Leandro, CA 94577 

Wanted: a Conversion Program 

I find myself viewing the advent of 
16-bit personal computers with mixed 
emotions. 

Having purchased an 8-bit personal 
computer some years ago, I have in ­
vested considerable time and money in 
software for the 6502 MPU. A good deal 
of this investment was expensive "un­
copyable" business and business-related 
programs. 

My initial reaction of elation for the 
IBM PC quickly disappeared when I real­
ized the Limited software available at that 
time and the inability to convert my ex­
isting software to the new OS/DOS used 
by that machine . Despite the relatively 
low cost of the IBM PC and its obvious 
advantages, I was discouraged from pur­
chasing it due to the tremendous expense 
in time and money to convert my existing 
software to the new system . 

As other newer MPUs and machines 
are released to the general market with 
expanded capabilities, the companies 
who publi hed their proprietary pro­
grams push their early supporters to 
either repurchase the same software (if 
it exists) to upgrade to a new system or 
simply to make do with a smaller, !es ef­
ficient system. 

The personal computer industry take 
justifiable pride in the tremendous strides 
it has made toward industrial standards, 
while the software industry struggles 
mightily to maintain parity (no pun in ­
tended) . The introduction of new MPUs 
results in new OS/DOS systems-CP/M, 
CP/M-86, Concurrent CPIM, CPI ET, 
Unix, Xenix, and the UCSD p-System, to 

name a few . While some of these are 
cross-translatable and others can be used 
on a variety of MPUs, some tremendous­
ly brilliant software is compatible with 
only one or two systems. o sys­
tem == no software. 

Now, I'm no expert, and it may be that 
an inexpensive conversion program 
exists, but I haven' t seen it advertised at 
any price. On the other hand, if a trans­
lator doesn't exist, someone stands to 
make a fortune on a single program 
series. 

A small business or serious hobbyist 
simply cannot afford to repurchase or 
retype numerous programs after expend­
ing the necessary capital to purchase a 
new machine. Therefore he either 
declines to purchase the machine or 
resorts to writing his own programs­
bugs and al l. Either way, one portion of 
the industry suffers. 

It may be poor form to discuss price, 
but for me at least, cost-effectiveness is 
of paramount importance. If I want to 
purchase $8000 to $10,000 worth of equip­
ment and then be forced to repurchase 
a simjJar dollar value of sofnvare that r 
already own, cost-effectiveness ceases to 
exist. 

John Winney 
8326 228th St. SW 
Edmonds, WA 98020 

Corrected CASE Structure 
for Fig-FORTH 

Your August 1980 issue featured several 
excellent articles on FORTH. Since that 
time, the issue appears to have become 
a reference for individuals and companies 
as more and more attention is paid to 
FORTH. Peopleware Systems specializes 
in FORTH products, and we have re­
ceived inquiries about the Miller and 
Miller article, "Breakforth into FORTH;' 
(p. 50). 

An example on page 180 has a subtle 
bug. The example as it appeared in 
essence is as follows: 

CASE <BUILDS SMUDGE] DOES> 
SWAP 2 * + @EXECUTE ; 
OPET . " AARDVARK " ; : lPET 
• II BEAVER " ; : 2PET 
. " COUGAR " ; 
CASE: ANIMAL OPET lPET 2PET ; 

where 1 ANIMAL will print BEAVER. 

Circle 473 on Inquiry ca'rd. __.. 
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The problem revolves around ter ­
minating the list of cases after CASE: 
(OPET 1PET 2PET) with { ; }. 

The fu nction of the terminator i to 
reset ST ATE to 0, which indicates execu­
tion mode. While { ; } does this, it also 
does some other things in fig systems 
.. . it toggles the SMUDGE bit, and 
hence the need for SMUDGE in the 
<BUILDS clause in the definition of 
CASE: . { ; } also executes ?CSP, and 
here lies the bug. 

Leading Edge Z-80. S100 Dislribuled Processing. 

8475.0'0 


Memory transfer rates of 517Kbytes/second, 
direct memory access, memory mapping and 
host to slave requests via interrupt control make 
the CPS-MX fast And easy lo integrate. Ftl lly 
compatible with TURBOdos'". Intercontinental 
Micro System's slaves are avallallle in lour 
versions:synchronous or asynchronous serial 
port. 4Mhz or 6Mhz. The choice is yours.The 
CPS-MX also allows the bus master to utilize 
slave memory at the user's discretion.The slave 
then acts as a64K RAM card. 

The CPS-MX is also easy to Integrate wilh 
lnterconllnental's full line or 5100 products: 
CPZ-48000SBC We'd lll<e to send you lnlormation 
single board on theS· 100 slave allematlvo . 
computer with 
S4Kon board 
RAM,4110 

1733 Soulh Douglass Road , Sutte E, Anaheim ,California 92806 (714) 978·9758 Telex: 6711401-TAB·IRlN 
1URBCl<l04 ~ a uJ(lemar< or Sonw~e2000.1nc 
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channels, memory management, on board 
floppy controUer. OMA and vectored priority 
interrupts; and 256K bank selectable or 
contlg,uous memory. 
Acomplete nne of personality boards allow 
easy interlace to anything from aHappy to a 
winchester, Including modems and printers , and 
don't lake up any S-100 tius space. 

Best of all ls the price. The CPS-MX starts at 
S475.00.That's rfghl , up to 65%less than what 
youhave been paying lor products that may not 
measure up. 

Cafl Intercontinental Micro Systems today. 

If thl' 1bmw · (.1mplt 1" kL"yL"d '" . 1 

shown, it will work as expected . How­
ever, if the stack is altered after defining 
2PET but before defining ANTMAl by 
putting a number on the stack, the ?CSP 
tes t will fail, giving an error message #14, 
" definition not finished ." 
If { [ } is used to terminate the list of 

cases, no ?CSP test will be performed, 
and the problem wW be eliminated . lf this 
is done, SMUDGE hould be omitted 
from the definition of CASE:. 

Better yet, a synonym for { [ } can be 

defined to tcrminatE' th f' list of rase 

ENDCASE [COMPILE) / ; 
IMMEDlATE 

ote that { I } is IMMEDIATE and, 
therefore, requires the use of [COM­
PfLEJ; note also that ENDCASE must be 
lMMEDJATE. 

This bug can show up if CASE: is made 
part of your FORTH kernel. Thus, if you 
boot your FORTH system after turning 
power on and the first definition uses 
CASE: to define a word, CSP wilJ con­
tain garbage, and the ?CSP error will 
resu lt. Our P-FORTH card automa tical­
ly saves compiled FORTH code in non ­
volatile EEROM, which makes this bug 
more likely to appear. 

The correct example would then be 

: CASE: <BUILDS) DOES> SWAP 2 
* + @ EXECUTE ; 
ENDCASE [COMPILE] [ ; 
IMMEDIATE 
OPET ." AARDVARK "; : 1PET 
. " BEA VER " ; : 2PET . " COUGAR "; 

CASE: ANIMAL OPET lPET 2PET 
ENDCASE 

Note the definition of CASE: is a fairly 
advanced FORTH topic, but the use of 

ASE: is very simple . 

Fred Olson 

Peopleware Systems Inc. 

5190 West 76th St. 

Minneapolis, MN 55435 


Coding between the Lines 

I was considering buying the Apple 
Logo for my children until I read Gary 
Drescher's letter (March, p. 20) . I have no 
intention of paying for the advertising of 
h is favorite cause or anybody else 's. 1 
wonder what he would th ink if, for ex­
ample, his or his friend ' s child received 
a FORTRAN compiler error message 
such as "Evolu tion stinks.' ' Would he 
send the ACLU to the rescue or recognize 
the rights of anti-evolutionists to resist? 
Certainly, in a democratic society there 
are less sneaky ways of exercising one's 
rights to differ from andlor resist prevail ­
ing public opin ions. 

George Jerinic 
7 Robinwood Rd. 
Acton, MA 01720• 

Ci rcle 212 on Inquiry card . ....,. 





20 S.ptomber 1983 © BYrF. l'ublkation Inc. 



I 

A 64K-bit dyna1nic RAM.chip is the visual sensor in this digital 

zmage ca1nera 


f you've followed the activities 
in the Circuit Cellar for any 

period of Hme, you have probably 
realized that my writing a monthJy 
column is just an excuse to investigate 
and experiment with whatever Tfind 
currently fascinating. One of my 
longtime fasci nations has been the 
input of visual data to a computer. 
W11ile T've presented interfaces that 
allow computers to determine direc­
tion and measure distances, receive 
a variety of sensory inputs via touch 
or remote signal, and even speak 
their minds through voice synthesis, 
until now Jhave not presented a pro­
ject that enables a computer to see. 

There was a time when most com­
puters communicated via klunky 
teletypes at 10 characters per second . 
Improving output technology-high­
speed video graphics displays, dot­
matrix printers, and voice synthe­
sis- has vastly improved the com­
puter's ability to communicate 
results and conclusions to its u er. 
Except in specialized applications, 
however, input technology has been 
di courag:ingly static. We still pl d 
along using keyboa.J:ds or mice a the 
primary input device even when the 
input data may be graphical. 

So much of our existence involves 
visual recognition that it only stands 
to reason that the potential applka­
t:ions of computers would be en­
hanced if a versatile sensory-input 
channel were available to the ma­
chines . Then, in tead of spending 
hours entering digital coordinates 
from a picture or map into a com­
puter using a keyboard, you could 
easily use a ''computerized cameran 
to make a visual snapshot of the 
material , instantly p roducing a 
digltized picture. Once you had uch 
a picture in the computer, it could be 
jnterpreted, enhanced, or stored a 
lhe application mi,ght dictate , 

Photo 1: In !his protolype, t/1e Optic RAM 
is mmmle1i luside a light-light box with n C­
mot1r1 I !ens focusing 1ig1if p11to one of ,-Is cell 
armys. The dbbon cabJr leads st mig/11 from 
!he Optic RAM to tile interface cnrd in i/Je 
Appl 

Computers and Vidicon Cameras 
Computerized-image cameras are 

not new, but ·up to now they have 
always been too expensive for wide­
spread practical u e and casual ex­
perimentation . Most of the computer 
image-input devices currently avail­
able use a co nventional black-and­
white televfaion camera as the image 
sensor. The camera' video outpu t 
must be converted to digital logic 
levels for the computer: a difficult 
task, because the output, produced 
u ing a Vic;licon-type pickup tube, is 
a high-frequency analog ignal di­
vided into 30 complete frames of pic­
ture information transmitted and 
scanned each second (or 25 frames 
for most TV systems utsid North 
America) . 

Most high -quality TV-camera inter­
faces convert the ana1og signal f r 
computer proce.sing throt1gh "frame 
grabbing," in which one of the frames 
is sampled, digitized, and tored dur­
ing a 30-second frame-scan interval. 
ln these sophisticated visual sensing 
systems, a high -speed AID (analog­
t -digital) converter digitize the 
analog signal in rea1 time at sampling 
rates exceeding 5 megahertz. (MHz) 
and tores the PCM (pulse-code 
modulated) data in a high-speed bui­
fer made of semkonductor memory. 
Because they operate so fast, such 
units are insensitive I camera mo­
tion and fast scene changes. 

ln le s ophisticated TV-camera jn­

terfaces, the designer ha a sumed 
that the camera and the object in its 
view will remain still long enough for 
the picture to be processed by slower, 
cheaper circuitry. When the TV pic­
ture is stationary, all frames in the 
signal are identical, so a sequential 
line- ampling technique i often em­
ployed. In units of this type, a Jow­
speed AID converter (sampling from 
100,000to1,000,000 times per second) 
operates in burst of activity shorter 
than a frame interval, with each s uc­
cessi e peiiod of activity, or sampling 
window, triggered at a s lightly later 
time during the frame interval by line 
and pixel (picture element) position 

Copyngh! @ 1983 Stev~n A Oarc1a, All ng~1u re:sE:rwd 

counters, ln between the sampling 
windows, the support circuitry has 
time to store the digitized inf_orma­
tion and get ready for the next burst 
of activity. A a result, the interface 
assembles the single image from 
pieces snatched from many frames. 

High-speed frame grabbers gener­
ally cost more than $10,000, while the 
slower unit cost somewhat less, de­
pending upon speed and resolution. 
You can expect a 256 by 256 pi el­
resoJu tion low-speed inte!'face, the 
kjnd used in the computer systems 
often seen at conventions printing 
images on -shirts, to cost between 
$500 and $1000; half of that price i 
for the camera and lens. 

SoHd-State Arrays to the Rescue? 
The problem with the Yid.icon-type 

camera is that it is an analog device, 
which must be adapted to work in 
digital applications. It would be far 
better t have a computer video 
camera that is i.nherently digital and 
djspense with the analog-to-digital 
conversion. Why not use semicon­
ductor devices, the outputs of which 
are digital signa1s that change as a 
function 0£ lig ht level? 

The barrier has been price. A va­
riety of semicondur;tor opticaJ sen­
sors, such a photodiode and 
charged-coupled-device (CCD) ar­
rays, fill the bill nicely. When I first 
started to think about building a 
sobd-state image camera, I thought r 
could ju t order a 256 by 256 pi el 
CCD array and add a few binary­
counter chips for a quick project-. Thl 
idea evaporated quickly when 1 dis­
covered that CCO array cost from 
$800 to $2000, depending upon the 
number of bad pi els you get. 

My succe with photodiode arrays 
wasn't much better. It seems that for 
about $100 you can buy a 128 by 1 or 
256 by 1 array, but arrays more than 
one element wide are hard to find. 
To create a 256 by 128 or 128 by 128 
picture, J wouJd have needed to 
devise an optical, mechanical, or 
electronic way to move the array 
across the image plane, or move the 
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Figure 1: A schematic diagrnm of the timi11g-genemtor circuit, wlli 11 cont11ins 11 CMOS oscill11to,. cfrcuit to generate the fundamental clock 
rate. This signal is divided down lo prod!lce thefrequendes for various possible output dnta mtes a11d co11trolling Ifie 1532. Tf1e dnla-mle-clock 
signals control the sequence of opemtion of tire infarupt gcnemtor and the transmitter circuit. 

image across the array, stopping 
periodically for the values of the pic­
rure elements to be registered and 
stored. After tentatively sketching a 
screw drive and its associated control 
electronics, I gave up in disgust at the 
thought of how hard it would be to 
build. 

If Memory Serves... 
I had almost decided to join the 

bandwagon and use a Vidicon 
camera when I remembered experi­
menting with the optical sensitivity 
of dynamic RAM (random-access 
read fwrite memory) chips back in 
1976. I had even seen a design pub­
lished for a 64 by 64 pixel resolution 
camera that used a type-1103 11<-bit 
dynamic RAM chip as an optical sen­
sor. If the bit-storage cells in those 
early dynamic RAMs were light-sen­
sitive, could the newer ones be also? 
If I popped the top off a 641<-bit 
dynamic RAM chip, wouldn't I find 
a 256 by 256 array? 

Well, yes and no. l took the lids off 
a few brands of 64K-bit dynamk 
RANf chips, and it does appear that 
they are light-sensitive. The problem, 
however, is that they were designed 
only as memory devices and not op­

22 •plemher 1983 © l!Yra Publka~oru Inc. 

tical arrays. To my knowledge, none 
of the 641<-bit dynamic RAMs on the 
market are configured a an ortho­
gonal array laid out 256 elements 
long by 256 wide. In fact, most have 
4 or 8 sections of 16K or SK bits, and 
many include redundant sections 
that can be wired in to replace bad 
sections on the chip. The bit ad­
dresses don't proceed linearly 
through the chip either; one bit may 
be in the upper-left corner and the 
next bit in the JoweMight corner. 

Just as I was about to abandon all 
hope, I found an unconventio.nal 
dynamic-RAM manufocturer that has 
recognized the light-sensing potential 
of its 64K-byte device. Micron Tech­
nology Inc., of Boise1 Idaho (certain­
ly an unconventional place to make 
integrated citcuits), produces a 
dynamic RAM chip that has its mem­
ory cells laid out in only two sections, 
both of which are 256 by 128 cells, as 
shown in figure 7 on page 31. With 
this configuration, U1e chip can easi­
ly be used as an optical sensor. One 
specially tested 64K-bit dynamic 
memory device, called the 1532 Op­
tic RAM, comes in a package with a 
see-through quartz lid (see photo 4 
on p~ge 30). 

Per pixel, the Micron Technology 
1532 Optic RAM costs 1000 times less 
than the earlier generation of image­
sensing chips such as the CCD. The 
Optic RAM's spectral sensitivity is 
generally the same as that of other 
silicon-based light-sensing media, 
but its bit-for-bit uniformity is not as 
good as CCDs. Nevertheless, the Op­
tic RAM can bring capabilities to your 
computer that were previously avail­
able onJy to large industrial users. 

Build the Micro 0-Cam 
This month, using the 1532, 111 

show you how to build a relatively 
low-cost digital image camera I call 
the Micro D-Cam (see photo 1) . Its 
resolution of 256 by 128 pixels is ade­
quate for many applications tn graph­
ics, pattern and character recogni­
tion, robotics, process control, and 
security. (Of course, the output of the 
-Micro D-Cam is a digital signal; it 
cannot be used to directly drjve a 
composite-video monitor.) I've put 
together versions of the Micro 0-Carn 
for use with the Apple Il computer 
(II-Plus and Ile, see photo 3, page 
30) and the IBM Persona] Com­
puter; however, the Micro D-Cam is 
serially interfaced and requires onl 



fiv wires for con nection, 'iO I'm al o 
working on an R5-232 ver ion that 
can be attached to any computer that 
has a serial port. 

The Micro D-Cam project is rather 
complex, so I' IJ present it in two 
parts. This month I'll explain how the 
IS32 Optic RAM and the Micro D­
Cam hardware work. Because appro­
priate software is vital to the success 
of this project, next month I'll include 
a lengthy listing of a typical control 
program for use with the Apple rI­
Plus version of the Micro D-Cam. 
We11 al o look at some of the Mio-o 
0 -Cam's capabilities. 

1532 Optic RAM 
The !532 from Micron Technology 

i an all-digital image-sensing device. 
It pertinent characteristics are 
shown in table 1. 

The 1532 contains 65,536 (64K) 
light-sensitive memory cells laid out 
in two planar, rectangular arrays of 
32,768 elements, each a matrix of 128 
rows and 256 columns. The two 
arrays are separated by an optically 
nonsensitive "dead" zone about 25 
elements wide. To avoid having a gap 
in the image or using complicated op­
tical systems to eliminate it, only one 
of the arrays is usually used as an 
image sensor. Each of the memory 
elements in the matrix can be ac­
cessed randomly when the control 
circuitry s trobes in the appropriate 
row and column address of the ele­
ment being accessed. 

Theory of Operation 
An image ea m ra built around the 

IS32 focuses reflected light from the 
viewed object and passes it through 
a lens onto one of the 32,768-element 
arrays. When an individual element 
is s truck by photons of light, the 
capacitor in the cell , which is initial­
ly precharged to a fixed voltage, 
begins to discharge toward zero volts. 
The capacitor discharges at a rate pro­
portional to the light intensity 
throughout the duration of the 
exposure. 

After the exposure interval has 
elapsed, the circuitry reads the ele­
ment by addressing it as a memory 
cell. During the celJ access, sense 
amplifiers within the 1532 read the 
capacitor's voltage value and compare 
it to a fixed threshold voltage. If the 
potential is above th threshold, the 
picture element is deemed to be 
black; if the potential is too low, the 
picture element is declared white. 
The D""' pin of the Optic RAM is set 
to a logic 1 or 0 during the corre­
sponding bit int rval as a result of 
this decision. The raw "gray scale" of 
the 1532, therefore, has only two 
shades, white and black. (We'll ee 
how to compensate for this shortly.) 

All d ynamic-memory devices re­
quire refreshing for operation; the 
charge representing the data stored 
in ach celJ capacitor will leak away 
if left alone (exposure to light merely 
hastens the leakage) . The charge 
must be sensed and br ught back to 

the nominal voltage for the logic state 
it represe nt This can ha pp n when 
the computer reads a bit vaJue from 
the cell, but more frequently it hap­
pens when circuitry external to the 
memory chip periodically activates 
the cell's address just for the purpose. 
(Many memory chips, including the 
1532 Optic RAM, can refresh their 
cells a whole row at a time.) The IS32 
can be used this way as a regular 
memory device can, but in optical 
service there is a twist in the refresh­
ing. The chip is light-sensitive only 
when it is not being refreshed; the 
key to using it in a camera is to care­
fully control its sensitivity by per­
forming the refresh operation in a 
special way. 

In the beginning of an image-sens­
ing cycle, the Micro D-Cam's circuitry 
addresses all the cells in the active ar­
ray, filJ.ing them with the positive 
voltages that represent logic ls. The 
exposure begins with the receipt of 
a SOAK command , w hich is the 
equivalent of opening the shutter (to 
allow the array to "soak" in light). 
Then, after the appropriate exposure 
interval has elapsed, the control cir­
cuitry issues the refresh command, 
w hich freezes the states of the mem­
ory cells (or pixel cells, if you will) . 
Then the control circuitry activates 
the interrupt state, during whlch the 
value of one cell i fetched and trans­
mitted. Interrupt cycles are continued 
until all the bits in the array have 
been transmitted. (The interrupt 

Photo 2a: The Micro D-Cam can forns 011 UPC bnrs. Both photos Photo 2b: The Apple /l's display represents gray levels as diffe rent 
shown here used the Apple /J 's hig/1 -resol11fion gmpl1ics routines to densities of white dots. Seveml differe11t-le11gth exposures are com­
reproduce the cmnem's 01~ tp11t. bined to form the gmy-scale image. 
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mode is not maintained constantly 
because the 1532 cannot be refreshed 
during the interrupt.) The Micro 0 ­
Cam then causes all the cells to again 
be set to 1, and the image-sensing 
cycle starts over. 

A white pixel (logic 0) in the out­
put indicates that the capacitor was 
ex-posed to a light intensity sufficient 
to discharge it past the threshold 
point. A black pixel Qogic l) indicates 
the light inten ity was not enough to 
discharge the capacitor past the 
threshold point. 

How fast the camera can scan the 
image varies according to the light in­
tensity. The faster the eJements are 

anned, or read, the greater the light 
intensity required . The Micro 0-Cam 
can scan approximately 15 frames per 
second at maximum speed . 

The Optic RAM Resembles Film 
The operation of the digital image 

sensor can be compared to that of a 
black-and-white film emulsion in a 
conventionaJ photographic camera. 
Like the film, the 1532 contains many 
light-sensitive elements lying in a 
ingle plane. The ima,ge is focused 

(optically) on the plane, the user can 
adjust the aperture (measured in f­
stops) and the length of exposure, 
The aperture is an adjustment of fhe 
size of tl\e opening through which 
the light is allowed to pass on its way 
to the light-sen itive medium 
(changed in both cases by mechani­
cally opening or closing an iris) . The 
length of exposure (corresponding to 
photogiaphic shutter speed) is ad­
justed in the Optic RAM by the scan­
ning function of the drive electronics. 
And in the Optic RAM, the film is 
advanced, so to peak, by refreshing 
the voltage on all the memory 
elements. 

Also like film, the Optic RAM's 
elements respond to light in a binary 
fa hion, in dicating only black or 
white, the presence or absence of a 
certain amount of light during the ex­
posure. However, in a photographic 
film, the light-sensitive elements 

1. 	 t28- by 256·element array measuring 
5.504 by 1.0BB millimeters 

2 Element size; 8 microns by 9 microns 
3. 	 Vertlcal center·!a·cenler spacing: 21.5 

microns 
4. 	 Horizontal spadng: 8.5 microns 
5. 	 Spacing between left arld right arrays: 150 

microns 

Thble 1: Spccificntions of the Micron Tech­
Mlogy 1532 Optic RAM, a 64K-bit 
memory cliip flint has the extra talent of 
serving as a digital image defector. 

(grains of silver-halide compounds) 
come in different sensitivities and re­
spond to different intensities of light, 
whereas the IS32's cells all respond 
at about the same intensity for any 
given condition. To circumnavigate 
this limitation with the Optic RAM, 
varying shades of gray can be re­
corded by making multiple sca ns of 
the same optical image, averaging the 
resuJts obtained from either changing 
the sensitivity of the cells, using a dif­
ferent threshold voltage for each 
scan, or varying the scan rate. 

By changing the threshold voltage 
and keeping both the scanned image 
and light intensity constant, areas on 
the Optic RAM where intermediate­
ly bright portions of the image fall 
will give differing output levels. The 
nomina1 thre hold potential, 2.1 volts 
(V), can be adjusted though pin 1 
(Analog Threshold) on the 1532 from 
1.5 V to 3 V, but Micron Technology 
suggests that gray- cale capability be 
achieved by varying the scan rate 
rather than by adjusting the thres­
hold voltage. Changes will be ex­
hibited in the response of the pixels 
where the image is gray (of inter­
mediate brightnes ) so that the 
amount of light striking the ce'Il 
capaci tors is near the threshold volt­
age. Of cow·se1 a darker area of the 
image will generate more logic ls as 
output than logic Os, and a lighter 
area will generate more logic Os. By 
averaging these outputs over a num­
ber of scans, the appropriate shade 

of gray can be produced in a com­
posite image representation. 

The Micro 0-Cam may not contain 
a mechanical shutt r, but its elec­
tronic equivalent is easily controlled 
by sending the appropriate com­
mands to the control circuitry. The 
Optic RAM's sensitivity to light varies 
according to the electrical voltages 
present on it,. allowing for precise 
continuous control of the Micro D­
Cam's exposure values. 

Ease of Use 
Hooking up the Micro D-Cam to a 

computer is easy. The unit's control 
circuitry provides all the requi ite 
tinting signals and circuitry to execute 
commands received from the com­
puter. The Micro D-Cam automati­
cally sequences the Optic RAM o 
that each image-sensing ceU is ac­
cessed and the appropriate video in­
formation transm.itted to the com­
puter for dis play or processing. 

The Micro D-Cam uses a C-mount 
lens (the type commonly used in 
16-millimeter movie camera and 
small television cameras) with vari­
able focus. The lens I chose was de­
signed forviewing objects from a dis­
tance of at least 18 inches (45 cm); 
from this distance, the Micro 0-Cam 
can distinguish characters of the size 
you are now reading. For viewing ob­
jeds under greater magnification, 
you can insert a close-up adapter be­
tween the lens and its mount to ex­
tend the focal length of the lens. (See 
photo 2.) 

The link between the computer 
and the Micro D-Cam is a 11'1.r 
(transistor-transistor logic) level serial 
interface. The extemaJ data-rate dock 
ignal allows the computer to be syn­

chronized to the Micro D-Cam, so 
the camera can operate at a speed of 
its own choosing. 

Five lines run between the camera 
and the computer, carrying the tran ­
mit, receive, ground, and extemal 
clock signals and +5-V power. A gen­
eral-purpose type-6850 ACIA (asyn­
cl1ronous communication interface 

Editor's Note: Stcveofti!11 refers to p1wious Circuit Cdlnrartic/es.QS re(1mmcc m11terial {!lre1u:h month's current nrtfcle. MC}S/ oft/use past ari'lcles tm'ar1t1i/nble 
in repri11! books from BYTE Books, McGrflW"Hill Book Comprrny, POB 400, High tslou.m, NJ 08250. 

Ciarda's Circuit Cellar, \.blume I covers arllcles !1111/ npp.!nn>d irr BYTE {mm September 1977 lhnmgli Nauember1978. Garcia's Circuit Cellar, \.blume 
11 contains nrtlcll!S {rm 1 Oecember 1978 l/lroug/r jun~ 1980. Ciarcia' · Cil"cuit ella1;, \blume Ill co11tlli11s articles from /1dy 1980 lhro11gf1 Decernbtr 1981. 
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adapter) buffered chip perform 
serial-to-parallel and parallel-to-serial 
data conversion, mating the Micro D­
Cam's nonspecific circuitry to the 
host computer, as illustrated by the 
Apple II Plus in this article. 

Hardware Details: Timing, 
Refreshing, and Interrupts 

The timing-generator circuit (see 
figure 1), whkh generates the timing 
signals for the operation of the Micro 
D-Cam, contains a CMOS (comple­
mentary metal-oxide semiconductor) 
oscillator circuit that generates the 
fundamental clock rate. This signal is 
djvided down to produce the fre­
quencies for various possible output 
data .rates and controlling the 1532. 
The data-rate-clock signals control 
the sequence of operation of the 
interrupt generator and the transmit­
ter circuit. 

The oscillator circuit emits a fun­
damental 4.9152-MHz signal, which 
is buffered by a type-74C04 inverter 
section (IC20a). This clock ignal is 
divided again by a type-D flip-flop 
and brought out to a set of data­
rate-selection jumper connections. 
IC26 divides the frequency by in­
creasing powers of 2; these various 
subharmonic outputs lead to other 

SUIAL 
>o'l.._1.,._ 

data-rate-selection jumpers. Jumper 
connecti ns 5 thJ'ough 8 select the 
data rate used in the transmitter and 
interrupt-generator circuit (figure 5 
on page 28), while connections 1 
through 4 are 16 x clock signals used 
in the receiver circuit. The output of 
IC26's pin 7 drives the Optic RAM's 
timing circuitry, which generates the 
familiar RAS (row-address strobe), 
CAS (column-address trobe) and 

R/W (read/write) signals as used by 
most dynamic RAM chips. 

When the camera is transmitting 
data from the Optic RAM, it i in the 
interrupt mode, and the CAS and 
R/W signals are provided to the 
Optic RAM. When the camera is not 
transmittin..&_.!_he interr~t mode is 
off, and CAS and R/W are dis­
abled; the actjve-high interrupt sig­
nal lNT is low and its comp]ement 
lNf is high, so the~ut of the 
AND gate driving CAS remains 
high and the OR gate driving R/W 
remains low. 

During an interrupt cycle, INT 
goes high and INT goes low, enabl­
ing CAS and RfW . The high state 
of RAS' (RAS-bar-prime) passes 
through a delay line consisting of two 
inverter sections (IC20d and f) and an 
RIC (resistance/capacitance) network, 
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and then, combined with INT 
through an AND gate (IC9c), causes 
CAS to go high . When this hap­

pens, the column address is latched 
into the Optic RAM. At this time the 
R/W signal. is still high, so the value 
stored in the accessed pixel is read 
ou..!:_ After another delay period, 
R/W goe low, writing a 1 bit into the 
accessed cell to restore its charge and 
make it again able to react to light. 
When RAS ' returns low, the inter­
rupt cycle is terminated and CAS 
and R/W are disabled. 

Command-Receiver Circuit 
The serial command line carries 

commands from the computer to the 
camera. This data enters the com­
mand-receiver section (figure 2) a 
single bit at a time and is assembled 
according to the following protocol. 
The first bit to arrive is the start bit, 
followed by 8 data bits and then the 
stop bit. The start bit enables opera~ 
tion of the input shift register and 
starts the shift-register clock, w hich 
is initially low. When the clock goes 
high, the start bit, always a high level, 
is latched into the first of eight data 
positions in the shift register. When 
the clock goes low, the first data bit 
arrives at the shift register's input, 
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Figure 2: The serial command line carries comma rids from the wmpuler fa the camem. The data enters the commalIP-receiver sech'on serially 
and is assembled by the s/1ift register into n decodable word stored in tlte la tch. 
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When the rising edge of the clock 
pulse is detected, the shift register 
moves the high start bit from position 

to position 2 and shifts the first data 
bit from the shift register's input in­
to position 1. As successive bits ar­
rive, each one is shifted into the shift 
register when the rising edge of the 
clock pulse is deteded. 

When the start bit fina11y reaches 
position 8J the camera has received 
the entire command byte, so the first 
6 data bits are transferred from the 
shift register into a latch (a 1-byte 
memory) called the command register. 
The clock is then disabled and the 
shift register cleared, leaving the 6 
camera-command bits in the com­
mand register. The receiver is now 
ready to accept another command. 

Address Registers 
The address registers of the circuit 

(see figure 3) latch the row-address, 
column-address, and refresh pointers 
for the Optic RAM addressing. Ad­
dress registers IC22 and ICI.6 hold the 
row and column addresses, respec­
tively, while the third register, IC10, 
is the refresh register. 

The first two registers are activated 
only when the camera is to fetch and 
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transmit a single bit of information 
from the Optic RAM. (This fetch 
operation is the interrupt cycle, 
which, as we saw before, is initiated 
by the INT signal going high.) The 
cycle starts on the occurrence of the 
falling edge of the RAS signal and 
ends on the next falling edge of RAS. 
When the camera is not fetching in 
an interrupt cycle, the refresh register 
is active. This third address register 

An unconventional 
dynamic-RAM 

manufacturer has 
recognized the Ifght­

sensing potential of its 
64K-bit device. 

continually increments the row­
address vaJue from 0 through to 255. 
Except during interrupts and expo­
sures, this value passes through to 
the address lines of the 1532, per­
formrng a refresh operation . All three 
address registers have three-state out­
puts (that is, their outputs can 
assume a high-impedance condition, 
n ot driving the bus either high or 
low), and only one register is active 

at any one time. 
The selected register drives its data 

onto a common bus called the present­
address bus. The present address 
passes through the descramble-and ­
soak circuitry (which will be dis ­
cu ssed shortly) to the Optic RAM, 
where it is used to select a row or col­
umn. The present-address bus also 
connects to the address circuit, where 
a value of 0, 1, or 2 (depending upon 
software-selected options) is added to 
the present-address value. The re­
sulting sum ls driven out of the adder 
onto the next-address bus, which con­
nects to the inputs of each of the ad­
dress registers. The value on the next­
address bus is latched into the 
selected address register, and then 
that register is disabled . 

The array-selection circuit simply 
selects whether one or both of the 
IS32's cell arrays are to be used. If 
2ARRAY is high, the output of the 
OR gate (IC21, pin 11) is always high, 
and the row-register value (IC22) wilJ 
never be less than 128, so only the 
second array (rows 128 to 255) will 
be addressed and transmitted. If 
2ARRAY is low, however, the OR 
gate will appear transparent and the 
value on the next-address-bus line 07 
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Figure 3: This section of the circuit latches the row-address, column-address, and refresh pointers fo r the Optic RAM addressing. Address 
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will be driven onto IC22. This means 
all addresses from 0 to 255 will be 
selected and the values in both arrays 
wiH be transmitted. 

Address Descramble 
and Array Soak 

The internal circuitry in the Optk 
RAM scrambles the row and column­
address values when accessing a cell. 
(After all, the TS32 chip was designed 
for use only as a memory device, not 
as an optical sensor.) But because ele­
ment location is a critical issue in op­
tical work, the address-descramble 
circuit (see figure 4, below) un­
scrambles the values into a new ad­

dress, which the Optic RAM de­
codes to access the desired pixel. 

Charged with the task of trans­
forming the data from the address 
registers into a new address, which 
the Optic RAM decodes to access the 
desired pixel, the descrambling cir­
cuit consists of two inverters, three 
exclusive-OR gates, and a multiplex­
er (ICU) . The inverters and exclu­
sive-ORs do the actual descrambling 
on the row and column addresses; 
the multiplexer selects between the 
descrambled row and column ad­
dresses at the appropriate times and 
transmits the address to the Optic 
RAM . 

The multiplexer uses RAS to 
determine which address is selected. 
If RAS is low at the multiplexer's 
SELECT input (JCll, pin 1), the de­
scrambled row addresses (on the B 
inputs} are selected. When RAS is 
low, the A inputs, or descrambled 
column-address inputs, are selected. 

The purpose of the SOAK circuit 
is to prevent the refresh addresses 
from reaching the Optic RAM during 
the exposure cycles. (Remember, the 
Optic RAM is light-sensitive only 
when it is not being refreshed.) Dur­
ing periods when TNT is inactive-low 
(with the refresh register therefore ac­
tive) and SOAK is actlve-low, the 
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output of NOR gate ICISd is high. 
This sets the multiplexer's enable in­
put high and drives the multiplexer's 
outputs low. The high NOR-gate 
(IC15d) output a1so forces a low state 
at the inverter output IC18d, which 
forces the outputs of the four AND 
gates IC23a, b, c, and d low. These 
AND gates stand between the pre­
sent-address bus and the IS32's four 
low-order address inputs. Thus, the 
Optic RAM's address inputs remain 
low, and the refresh function is per­
formed on only address 0. When 
SOAK goes inactive-hjgh, the 

multiplexer and AND-gate outputs 
are enabled and the refresh ad­
dresses reach the Optic RAM so that 
the entire chip is refreshed, making 
it insensitive to light. 

Transmitter and 
Interrupt-Generator Circuit 

Trus circwt, shown in figure 5, 
transrruts the pixel data serially to the 

IC7 

ALT BIT 

RAS ' 

INT 

host computer, inserting start and 
stop bits where appropriate, and 
generates the INT and INT signals 
for fetching the p ixel information 
from the 1532. 

At the heart of this circWt is the rip­
ple counte,r, IC4, enabled when the 

The output of the 

Micro 0-Cam Is a 


digital signal; It cannot 

be used to directly 


drive a composite-video 

monitor. 


Micro D-Cam has been commanded 
to transmit data. It inhibits the inter­
rupt generator when start and stop 
bits are being transmitted (preventing 
accessing of the Optic RAM) and 
enables the interrupt circuit when it 
is transmitting data. The transmitter's 
frequency is determined by the data­
rate dock. During each clock cycle 
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84 
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Al Vee 
C4 
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only one start, stop, or data bit is 
transmitted. 

The interrupt generator is enabled 
by both the ripple counter (IC4) and 
the data-rate clock, but the interrupt 
cycle itself is docked by RAS. Be­
cause the purpose of the interrupt 
cycle is to fetch a single pixel for 
transmission, only one pixel can be 
transmitted on each dock cycle. The 
rising edge of the data-rate clock 
enables the intenupt circuit. The next 
falling edge of the RAS waveform 
initiates the interrupt cycle, causing 
a pixel to be read from the Optic 
RAM. The INT signal feeds back 
into the interrupt circuit, resetting the 
interrupt enable. 

When RAS goes low again, the 
interrupt cycle is terminated. The 
next falling edge of the data-rate clock 
enables the interrupt circuit again 
(unless a start or stop bit is to be 
transmitted). Thus, only one pixel is 
transmitted during each data-rate­
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Figure 6: The adder circuit allows the Micro D-Cam lo keep track of Ifie proper values for the row, column, and refresh registers. 
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Photo 3: Tlze control circuitn; for the Micro D-Cam image c.amera is shown here in pro­
totype fonn mounted in an input/output slot in an Apple II Plus computer. 

Photo 4: The !532 Optic RAM, a 64K-bit dynamic memory device specia//y packaged with 
a quartz lid for optical use in image-sensing applications, is made b-y Micron Technology 
In c., 2805 East Columbia Rd., Boise, TD 83706, (208) 383-4000. 

Number Type +5V GND Number Type + 5V GND 

IC1 74COO 14 7 IC17 IS32 16 B 
IC2 74C08 14 7 IC18 4069 14 7 
IC3 74CB3 5 12 IC19 74Cl 74 16 B 
lC4 4017 16 8 IC20 4069 14 7 
IC5 74C86 14 7 IC21 74C32 14 7 
IC6 74C74 14 7 IC22 74C374 20 10 
IC7 74C04 14 7 IC23 74COB 14 7 
IC8 74C74 14 7 IC24 74C74 14 7 
IC9 74C08 14 7 IC25 74LS161 16 8 
IC10 74C374 20 10 'IC26 4040 16 8 
IC11 74C157 16 8 IC27 74C83 5 12 
IC12 74C86 14 7 IC28 74COO 14 7 
IC13 74C164 14 7 IC29 74C74 14 7 
IC1 4 74LS74 14 7 IC30 MC6850 12 l 
IC15 74C02 14 7 IC31 74LS245 20 10 
IC16 74C374 20 10 

Table 2: Power wiring for integrated circuits in the Micro D-Cam. 

clock cycle. 
The WIDEPIX circuit is used to 

help compensate for the mismatch in 
aspect ratios of the Optic RAM and 
most computer graphics screens. The 
Optic RAM has a ratio of 2.5:1, com­
pared with the 4:3 aspect ratio of 
most cathode-ray-tube (CRT) dis­
plays, and the pixels are not square. 
If the image data is displayed on a 
screen with an aspect ratio that close 
to 1:1, the image will appear to have 
been squeezed horiz.ontally. The 
WIDEPIX circuit helps compensate 
for this by causing each pixel to be 
transmitted twice, doubling the 
width of the image. The circuit is 
enabled when the Micro D-Cam is 
transmitting and the WlDEPIX com­
mand line is high. This causes the 
flip-flop IC8a's output to toggle on 
every data-rate-clock cycle. This flip­
flop inhibits the interrupt cycle on 
alternate data-rate clock cycles. Dur­
ing data-rate-clock cycles in which 
the interrupt is inhibited, the pixel 
from the previous interrupt cycle is 
transmitted again_.__ 

The LINE and LINE signals indi­
cate that the column-address register 
has reached terminal count, meaning 
that the last column has been 
scanned. These signals, when active, 
inhibit the occurrence of further in­
terrupts during the transmission of 
the current byte so that the value of 
the last accessed data bit is repeated 
to fill out the bits in the byte. This 
guarantees that the next byte trans­
mitted will start off with information 
from the next row, i.e., that no single 
byte will contain picture information 
from two rows. When the stop bit is 
to be transmitted, assertion of the 
LINE signal at one input of exclusive­
OR gate ICSb causes an interrupt re­
quest, and assertion of LINE at the 
input of the NANO gate IOb ensures 
that the interrupt flip-flop is enabled. 
This "dummy" interrupt is used to in­
crement the row-address register. The 
pixel that is accessed during this cycle 
is blanked by the transmission of the 
stop bit. 

Adder and End-of-Frame Circuit 
The adder and end-of-frame sec­

tion, shown in figure 6, adds the 
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proper increments to the row, col­
umn, and refresh registers and gen­
erates signals indicating end-of-frame 
(EOF) in the Optic RAM. 

When any one of the address reg­
isters drives a value onto the present­
address bus, the adder circuit re­
ceives this value, adds a 0, 1, or 2 to 
it (depending on the control inputs 
RAS, LINE, ACTBIT and INT), and 
places the sum onto the next-address 
bus. When the refresh register is ac­
tive, the TNT line causes a 1 to be 
added each cycle. During interrupt 
cycles, the row and column registers 
are active. The adder sequences these 
registers through the Optic RAM in 
a "column-fast'' mode, i.e., the adder 
adds 0 to the row address and 1 to 
the column address until the end of 
the column (or end of the line) is 
reached . The adder then adds a 1 to 
both the row and column, thus in­
crementing the row register and 
resetting the column Tegister to 0. 

The ALTBJT input simply adds an 
extra 1 to the vaJue on the present­
address bus during interrupt cycles; 
thus the row and column registers 
are incremented by a total of 2 rather 
than 1. 

Control aod Use 
The software routines that control 

the Micro D-Cam are menu-driven . 
While the camera is running, several 
real-time commands are available to 
alter the operation of the camera from 
frame to frame. The real-time options 
are displayed on the screen. 

When the camera is first turned on, 
you start the image-gathering process 
by electing one of the options from 
the menu offered by the software, 
which I'U discuss in detail next 
month . lf everything is working 
properly, an image of what the Micro 
D-Carn is seeing is shown on the 
computer's video-display screen. If 
the display screen remains dark, the 
exposure interval may be insufficient; 
this situation may be remedied by in­
creasing the exposure time. If the ex­
posure time is excessive, the screen 
will be white. Thi.s situation may be 
remedied by decreasing the exposure 
time or changing the aperture on the 
lens. Eventually, a dear picture will 
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Figure 7: A rliagmm of the topology and pinout canfiguration of tire 1532 Optic RAM (11ot 
to scale). Each of the two cell regio11S, visible through the quartz package lid, contains a 128­
b-ij 256-cell array. 

appeat on the computer's screen as 
you reach the proper adjustments. 

Next Month: 
1n part 2, we'll look at tfte software 

you'll need to r11ad the Micro D-Cam's 
images, including a complete listing fot 
the Apple II Plus, and I'll explain the 
computer interface and how the Micro D­
Cl!m communicates with its user.• 

Stl!L'I! Cinrc:in (POB 582, Glaslvnlmry. CT 06033) 
is ari electronics ei1gineer mid computer cons111tanl 
with l!)tperiimce in process can/ ro/, di'gi lal des1g11, 
nuclear instnimf!11latio11, prod11d dc'Velopme11l, and 
mnmting. Jn addit ion lo writirig fo r BYrE, he has 
published several books. 

Special tl1a11k5 lo Carl Boker amt Jim l-lt:m1d of 
Mic1v ri 1«/mology for lf1eir rontr/butiims to !his 
project. 

r'-' rl'u•1ve" cornpl{'[P 1".t 0 1 C1.1 rc1;i's Cir · 

u11! Ct>ll,:ir pror~l 1 kit> c11c1e JOO on tht' re,1der 

<ervrce 1nr1u1ry (,lf[J iH !tl(' r1~rk rJf r/lC' 

rn.1q;i?1ne 

The following items are available from : 
The Micromi11t Inc. 
561 Willow Ave. 
Cedarhu rst, NY 11596 
(800) 645-34?9 (for orders) 
(516) 374-6793 (for infonnation) 

1. 	Complete Micro D-Cam unit including 
i11terface card, extension cable, 1532 
Optic RAM, lens, remote housing, 
operators 171Jlnr.wl, n11d 1dl1ity sofr'.vare. 
SpeciftJ Apple II (Plus or E), or IBM 
Pers11t1al Computer. 
Assembled and tested ... , . . $295 

2. 	 Same as Item 1 except in kit form . 
Specify Apple 11 or IBM Personnl Com­
puter veTSion , 
Complete kit , - ........ , . . . $260 

3. 	 1532 Optic RA.M sold separately 
IS32 each _. . , . . . . . . . . . . . . . $4-2 

4, 	RS-232C-interfaced Micro D-Cam for 
general use. Call for price and delivery. 

Please add $4 shipping and insurance in 
co11tiltenta/ United States, $20 cwerseas. 
New York resi'dents please include 7 per­
cent sales tax. 
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Innovative technology 
brings you quality color 
printing 

for only $599 

T he technology of the all -new Transtar 315 color printer 
revolutionizes color impact printing! Unlike old-fashioned 

printers needing mu ltip le passes with pins to print color, the 
Transtar 315 employs an innovative 4·hammer print head to 
allow 7 colors and more than 30 shades to be printed in 
a single pass t 

A unique 4-color diagonal ribbon maximizes the efficiency 
of the 315 's color imaging and enhances its simp le rel iabili ty. 
Built by Seikosha, the most experienced manufacturing 
company of the famous Seiko group, the Transtar 315 is 
avai lable now and has been designed to be compatible with 
the IBM, Apple 11/1le and Franklin personal computers. An 
optional PICS card also allows Apple and Frank li n users to 
simply depress the 315's "copy" bu tton to pr int any high· 
or low-reso lution screen without exiting a program! 

Transtar is bringing t he technology of tomorrow to you 
today. Your future in color printing is only $599 away. 

Transtar 

P.O. Box C-96975, Bellevue, Washington 98009 

Circle 455 on Inquiry card . 



design philosophy for p ble. Sorting through the number of features and 

options available on t selecting the right one for your needs even more 

difficult thon choosi op ter. 


This issue wm help lo elimittare some of the confusion surrounding portable computers. In addi-
Hon to Mahlon Kelly's analysis of the Radio Shack Model 100, we'll take a look at the Pied Piper, a 
briefcase CP/M system; the powerful HP-75; and the Access Matrix portable, which some disparagingly 
refer to as the "Swiss anny knife" of portables, while others swear by its conveniently built-in printer and 
acoustic modem. We also review the Kaypro II and its big brother, the Kaypro 10, with its built-in 10-megabyte 
htit'd disk; you'll see why these portables are giving the Osborne a nm for its money. The Corona Portable PC, 
which comes under one reviewer's scrutiny, is described as an TBM-compatible portable that goes beyond being a 
mere clone. 

Jn addition to system reviews, this issue offers in-depth views of the larger issues that affect the portable marketplace. 
A comprehensive article on CMOS technolog1) explains how improvements in chip-fabrication technology have brought down 
the price of CMOS RAMs. The problems of moving delicate equipment are addressed in "The Challenge of Hard Disk Port­
ability." To top off the issue, you can read about how the designers of the new Gavilan portable computer decided on which features 
to incfode in their computer. 

rt.able computers are definite-
~ of the future. Incorpor­

design concepts, innovative 
and easy-to-use software, these 

machines are bound to change 
we think about computers. This 

ers. 

articles will take you. on a guided 
, the main features portables offer 
from among them, and the com-

jor computer manufacturer has intro-
1 er is in the process of introducing a por-

h goes by that BYTE doesn't get wind 
ter system. According to the Venture 
s report, "The Portable Briefcase Compilter 

2-1987: A Strategic Analysis," portable com­
more than $4billionl1y1987. That figure is 
Rble romputers; it doesn't include hand-l1eld 

is plethora buyers more computing power and convenience 
for their money thmt ut it also means that selecting a portable computer
far personal or business use is • volved than ever. Each manufacturer has a different 

Run 

To start you off, the article that follows offers a general overview of the portable field and covers some of the major features 
of portable computers, their pros and cons, and how to choose the portable that best suits your needs. The Portable Computer 
Comparison Table starting on page 36 lists the latest portables available and their spec 

-Stanley f. Wszola 
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How to Choose a Portable 


Photo 1: Th e Sl1111p PC-1500 is a typical pocket co111p11/er. 

Factors to consider before you take the plunge 

Just a year and a half ago the 
Osborne 1 portable microcomputer 
had no competitors. Today at least 50 
portables fight for a share of the 
market , and new machines are an­
nounced almost daily. 

There's definitely something going 
on out there, and it bodes we[) for the 
consumer. Manufacturers, trying to 
outdo the competition, are offering 
better, more powerful, and more at­
tractive portable computers. It's the 
free market at its best. The only prob­
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by Stanley J. Wszola 
lem with this abundance of portabl s 
is that buyers often d n' t know 
where to begin. To that end, we'll 
start with an explanation of what a 
portable computer is and then ex­
plore its various component . While 
that won't tell you which portable to 
buy, it will provide some signposts to 
help you make an informed choice. 
(For a directory of portable com­
puters, see table 1.) 

The sudden appearence of portable 
computers resu lts from a con­

vergence of technologies. Many fea­
tures found on portable computers 
have been used and refined on prod­
ucts such as digital watches and 
pocket calculators. In addition, the 
products of the years of research and 
development that went into creating 
today's desktop microcomputer have 
finally come together in the portable 
computer. What we have is reliable 
hardware and proven software in a 
machine that can be shuttled easily 
from office to home or wherever. Por­



table computer users include busi­
ness people who like the flexibility of 
working at home or on the road, 
scientists and engineers who take 
their portables into the field for on­
site computer applications1 and peo­
ple who ·mply like to take their com­
puting power with them. 

What Is a Porta ble? 
A portable computer is, of coUise, 

a computer first and foremost. It 
must have a central processing unit, 
memory1 a method for data entry, a 
device for or method of displaying 
data output, and usually a means of 
storing data . 

A portable computer must be easy 
to carry from p lace Lo place. Don't 
confuse "portable" wHh " transport­
able." Any computer can be trans­
portable if you have a big enough 
truck, For the purposes of this arti­
cle, a pottable computer i one that 
can be carried by one person- but 
not necessarily easily carried . Cur­
rently, portable computers can be 
divided into three rough categories: 

Pocket computers : These ca_n be 
characterized as pocket-size, battery­
powered, lightweight computers 
with a 1-line display, limited memory 
(0.5 to lOK bytes), and usually BASIC 
in ROM (read-only memory). Most 
use cassette tape for data storage. The 
keyboards on these computers are 
not suitable for touCh-typing, and the 
1-line display is adequate only for 
simple programming. Many of these 
computers can accept acces orie 
(i.e., printers, serial,_ and parallel-port 
inlerfaces, and modems) to increase 
their usefulness . A good example of 
an adaptable pocket computer is the 
Sharp PC-1500 pictured at left. 

Briefcase compute.rs : A5 the name 
implies, these computers are small 
enough to be placed 1n a btiefcase. 
They usually have a 4- to 8-line dis­
play; a full-size keyboard, provision 
for increasing internal memory, serial 
and /or parallel ports, and AC or bat­
tery power. Most briefcase computers 
feature BASIC in ROM, and ome in­
clude applications programs for word 
processing, telecommunications, and 
appointment cheduli11g. Data stor­
age can involv.e micro- or full-size 
cassette tapes, auxiliary floppy-disk 

drives, or bubble and CMOS (com­
plementary metal-oxide semiconduc­
tor) mem ry cartridges. Most have 
full-size keyboards ~hat are suitable 
for touch-typing. Their light weight 
(5 to 10 pounds) and small size let 
you use them almost anywhere. One 
e;.wnple of a briefcase computer is 
the Radio Shack Model 100. 

Transportab le computers: These 
are the heavyweights of the portable­
computer field in terms of size, 
weight, and capabilities. I've used the 
term transportable because some so­
called portable computers are noth­
ing more than a bo ed desktop 
computer with a handle on top. Most 
are the size of a small suitcase, weigh 
15 to 40 pounds, and usually ha ea 
CRT (cathode-ray tube) display with 
one or more floppy-disk drives. Most 

Any computer can be 
transportable if you 
have a big enough 

truck. 

use CP/M-80 or CP/M-86 and MS­
005 operating systems. These com­
puters can do any thing the desktop 
models can do, but their portability 
is limited by the necessity for AC 
power or a heavy battery pack. The 
Osborne Executive is a tran portable 
computer. 

Power Sources 
The growing use of low-power 

CMOS RAM (random-access read / 
wrHe memory) chips and CMOS 
microprocessor chlps1 such as the 
80C85 used i:n the Radio Sha k 
Model 100, ha decreased depen­
dency on AC power sources. Battery­
powered portables can be u ed 
almost anywhere. But batte-ries an 
be a curse as well a.s a blessing; they 
add overall weight to the package and 
always run out just when you ne d 
them most. 

Most portable computers can run 
from 2 to 10 hours before they need 
a -recharge. Battery life depends on 
the power requirements of the com­
puter, the length of time it has been 
operating, and the rating of the bat­
tery. Some portab1es have .low-voltage 

indicators to alert you when the bat­
teries run low. The transportable 
models are more power hungry than 
the smaller portables. The CRT and 
the disk drive .in the transportables 
require a lot of energy. 

Some briefcase computers use 
CMOS memory chips and an au ­
iliary nickel-cadmium battery to 
preserve data in memory if the main 
batteries fail. For example, the ni kel­
cadmium batteries in the Model 100 
can maintain data for 8 to 30 days, 
depending on how much memory 
the computer has. This give you an 
extra margin of safety if you are 
unable to replace or recharge the 
main batteries right away. 

Many transportable computers 
have auxiliary battery packs as op­
tions. Of com e, you still face the 
problem of carrying the batteries as 
well as the computer. Finally, ome 
manufacturers offer an optional auto 
adapter, which lel:s you plug your 
computer into your car's cigarette 
lighter. They recommend using th e 
computer with the engine off to 
eliminate lost data due to voltage 
spikes and surges. That's just as well; 
you don't want to be down loading a 
program and downshifting at the 
same time. 

Video Displays 
The new portables u e one of three 

types of display . CR'I; LCD (\iquic!­
crystal display), or ELD {electro­
luminescent displays). CRTs have 
been around for a long time and at~ 
a proven medium . LCDs, although 
limited in their ability to di play 
graphics, are lightweight and don' t 
conswne too much power. 111e newer 
ELDs have the same display capabil­
ities as CRTs w ith an extra adv__an­
tage-their flat shape makes them 
ideal fot u e in portables. I'll explain 
each in detail . 

The most commonly used display 
for portable compu ters is the reliable, 
flexible, and ea y-to-use CRT. Most 
users are already familiar with it. lts 
prjroary disadvantages are a bulky 
shape and high power con umption. 
The CRT itself, a large, fragile glass 
tube, must be protected from harsh 
environments and airport baggage 
handlers. 

Te:tl contfrmed ort page !14 
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Manufacturer/Location 
Model 

Access Matrix Corp. San Jose. CA 
Access 

Size (Inches) 

16.5 by 10 
by 10.8 

Weight 

33 lbs. 

Power Supply 

AC 

Price 

$2495 

Type of 
Microprocessor 

ZSOA 

Adcock Johnson Fort Worth, TX 
Model 3000 (TRS-80 Model Iii in a briefcase) 

19112 by 14V2 
by 8V2 

28 lbs. AC $2895 Z80A 

Athena Computer and Electronics Systems 
San Juan Capistrano, CA 
Athena I 

3% by 11% 
by 14112 

15 lbs. batteries or AC $3950 NSC-800 
(low-power Z80) 

Casio Inc . Fairfield, NJ 
Model FP-200 

12v2 by 2114 
by 8% 

4 lbs. batteries or AC $499 proprietary 

Casio Inc. Fairfield, NJ 
Model FX·700P 

6112 by 2% 
by% 

4.2 oz. batteries or AC $99.95 proprietary 

Casio Inc. Fairfield, NJ 
Model FX-801P 

6% by 3V2 
by% 

9.1 oz. batteries or AC $149.95 proprietary 

Columbia Data Products Inc. Columbia, MD 
Columbia VP 

18by16 by8 32 lbs. AC $2995 8088 

Commodore Business Machines Wayne, PA 
Execulive 64 

14V2 by 14112 
by 5 

27.6 1bs. AC $995 to 
$1495 

6510 (optional 
Z80 for CPIM) 

Compaq Computer Corp. Houston, TX 
Compaq Portable Computer 

20 by 151/3 
by 81/2 

28 lbs. AC $2995 8088 

Computer Devices Inc. Burfington, MA 
DOT 3000B 

18 by 143/4 
by 71/2 

31 lbs. 110 or 220V AC 
(optional battery 
pack) 

$4344 8088 

Compal Beverly Hills, CA 
Electric Briefcase 

9 by 20 by 15 26 lbs. AC $1995 Z80A 

Computershop Cambridge, MA 
STAR-Lite 

16 by 16 
by 7Vz 

34 lbs. AC $2695 ZSOA 

Computer Systems St. Clair Shores. Ml 
PC/8088 

19 by 16 
by 71/2 

25 lbs AC (optional 
12V DC banery­
power supply) 

$3388 8088 

Corona Data Westlake Vilfage, CA 
Corona Portable PC Models PPC·1 and PPC-2 

20by20by8 30 lbs. AC $2395 8088 

Digital Microsystems Oakland. CA 
OMS­3/F Fox 

17•12 by 143/• 
byH'.. 

30 lbs. 11 0 or 220V AC $3995 ZSOA 

Digital Microsystems Oakland, CA 
DMS-15 

171/2 by 14% 
by 73/• 

:36 lbs. 110 Of 220V AC $7495 Z80A 

Table 1: The portable computer comparison table. 
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Operating RAM Memory Mass Storage Display Color or Software 
System Min.IMax. Type, Size Type, Size Graphics Included Comments 

CPIM·BO 64K 2 sv~-i nch 7-mch CRT. n.a. Perfect Series and 
floppy-disk 80 characters Fancy Font 
drives by 24 lines 

TRS·DOS 1.3 48K min., 2 51/4·lnch 9-inch CRT, n.a. n.a 
64K max. floppy-disk 64 characters 

drives by 16 lines 

CPIM·80 68K 1 megabyte LCD, n.a. JRT Pascal, 
RAM disk. 80 cnaracters Profit Plan, 
optional 51/4 -incn by 4 lines Mini·Vedil 
lloppy·dlsk 

n.a. BK min.. cassette. n.a. LCD, n.a, built-in electronic 
32K max. 20 characters spreadsheet 

by 8 lines 

n a. 2K min. cassette, n.a. LCD. n.a. program library for 
2K max. 20 charac1ers math. science. 

by line 11nance, other uses 

Casio BASIC 2K min. n.a. LCD, n.a program library lor 
2K mall;. 20 characters math, science, 

by 1 line finance, other uses 

CP/M-86 128K min ., 2 5V4-inch 9-inch CRT, graphics Perlect Series, IBM PC compatible 
MS-DOS 256K max. floppy-disk 80 characlers Home Accountant 

drives by 25 lines Plus, Fast Graphs. 
and others 

Commodore 64K min. l or 2 51/~·lnch 7-inch CRT, 16 colors n.a. compatible with all 
DOS 64K max. floppy-disk 40 characters and software for the 

drives by 25 lines graphics Commodore 64 

Compaq-DOS 128K min .. 1 or .2 51/ • ·l nch 9·inch CRT, graphics n.a. IBM PC compatible 
(same as 512K max. floppy-disk 25 lines 
MS·DOS) drives by 80 characters 

MS-DOS 128K min., 2 3l/2-inch 5· by 9-inch graphics n.a. IBM PC compatible, 
704K max. floppy-disk CRT, 25 trnes by optional built-in modem 

drives 80 characters and printer 

CPIM·80 64K 2 sv.-inch 9-inch CRT, n.a. n.a. 
floppy-disk 80 characters 
drives by 24 lines 

CP/M -80 64K min., 2 5l/~·1 nch 9-inch CRT, n.a. Perfect Series S· 100 system bus with 
1 MB mall;. fioppy-disk 80 charac1ers 4 expansion slors for 

drives by 24 lines peripherats 

MS-DOS 64K min , 2 511• ­inch 7· or 9-inch color and n.a. IBM PC compatible 
512K max lioppy·disk CRT, graphics with op ional color CRT 

drives 80 cha racters 
by 24 lines 

MS-DOS or 128K min., 1 or 2 51/~·inch 9·inch CAT, graphics GSX graphics IBM PC compatible 
CP/M-86 512K max. lloppy·disl< 80 characters Interpreter, 

drives . by 25 lines Multimate word 
processor and 
an assembler 

CPIM-2.2 64K min ., 2 5>/.1-inch 9·rnch CRT, n.a. n.a. can li nk with HiNet 
64K max. Uoppy-disk 80 characters local-area network, 

drives by 25 lines HiNet electronic mail 

CPIM·2.2 64K min.. 2 51/•·inch 9·inch CRT, n.a. n.a. can link with HiNet 
64K max. ftoppy·disk 80 characlers local-area network, 

drives, by 25 lines HiNet electronic mall 
1 15-megabyte 
hard-dfsk drive 
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Manufacturer/Location 
Model 

Dynalogic Info-Tech Ottawa, Ontario 
Hyperion 

Dynalogic Info-Tech atawa, Ontario 
Hyperioo Plus 

Epson America Inc. Torrance, CA 
Epson HX·20 

Gavilan Computer Corp. Campbell, CA 
Gavilan Computer 

GRID Systems Mountain View, CA 
Compass 

Hewlett·Packa.rd Palo Alto, CA 
HP-75C 

Jonas Anaheim. CA 
Escoo CllOO 

Janos Anaheim, CA 
Escort C2100 

Management Techniques Inc. Boston. MA 
Escort Assistant 

Management Techniques Inc. Boston, MA 
Escort Administrator 

Micro Source New Lebanon. OH 
M6000P.Voyager 

Modular Computer Systems Inc. Fl Lauderdale, FL 
Zerba 2000 

Modular Computer Systems Inc. Ft. Lauderdale, FL 
Zorba 2000/4 

Size (Inches) 

18V3 by 11 113 
by 8% 

181/3 by 111/3 
by 8% 

11 1/ 3 by 81h 
by Pl• 

11%by11% 
by 2:v. 

11 \/2byl5 
by 2 

11/• by 5 
by 10 

171/• by 131/• 
by 7 1/~ 

171/4 by 13'/• 
by 71/4 

71h by 17 \14 
by 131/• 

7V2 by 171/• 
by 131/• 

17by20by7 

17 112 by 5 
by 9 

171/2 by 5 
by 9 

Weight 

18 lbs. 

21 lbs. 

3 lbs., 
13 oz:. 

9 lbs. 

10 lbs.. 
l2V2 oz. 

26 oz. 

25 lbs. 

25 lbs. 

25 lbs. 

25 lbs. 

32 lbs. 

21 lbs 

21 lbs. 

Power Supply 

120 or 240V AC 

120 or 240V AC 

batteries or AC 

batteries or AC 

110 or 220V AC 

batteries or AC 

110 or 220V AC 

110 or 220V AC 

AC 

AC 

120 or 220V AC 

AC 

AC 

Price 

$3395 

$4995 

$795 

$3995 

$9210 

$995 

$3995 

$3995 

$3995 

$5995 

$3900 

$1995 

$2495 

Type of 
Mlcroprocessor 

8088 

8088 

Dual 6301 
CMOS 

8088 

8086, 
8087 

CMOS HP 
Series 80 

Z80A 

Z80B 

280 

ZBO 

ZBOA 

zao 

Z80A 
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()per11ting RAM Memory Mass Storage Display Color or Software 
System Mln./Max. Type, ~!ze T~pe, Size Graphics Included Comments 

MS-DOS 256K min., SV• ·inch 7·1nch CRT, graphics Microsoh BASIC IBM PC compatible , 
256K max. floppy-disk 80 characters can be upgraded to 

drive by 25 ~ines Hyperion Plus level 

MS-DOS 256K min., 2 5%-inch 7-inch CRT, graphics Microsoft BASIC, IBM PC compatible 
256K max floppy-disk 80 characters Multiplan, ln:scribe, with built-in direct 

drives by 25 lines ln:touch connecl modem 

n a. 16K min .. microcassettes, LCD, graphics Skiwriter word· built-m 24-column 
32K max. 3SK/side 20 cha.racters processing pro­ dot-matrix printer 

by 4 iines gram in ROM 

MS-DOS SOK min., 3-inch LCD, n.a. optfonal word- communications 
336K max. microfloppy· 66 characters processing scheduling and 

disk drive by 8 Ones electronic spreadsheet 
packages in capsules 

INGRID 256K min., 348K nonvolatile 6-inch ELD, graphics GRID-PLAN, built-in modem, 
(proprietary) 256K maK. bubble memory ~o characters -PLOT, -FILE, software update and 
or MS.DOS by 24 lines ·TERM, -WRITE more file storage in 

GRID Central main· 
frame computer 

proprietary 16K min., magnetic card. LCD. text edilor, time of 
24K max. n.a. 32 characters day, scheduler, 

by 1 line optional HP·IL inier­
lace loop for 
printer, digital 
passette drive, and 
CRT adapter 

CP/M 64K min,. 2 SV•·inch 9-inch CRT, n.a. BASIC-80, optronar dot-matrix 
128K ma.x . lloppy-disk 80 characters Multi·Plan, printer attaches to 

drives by 25 lines Spellbinder, back of computer 
Spellcheck 

CP/M 128K min .. 2 3V2·1nch 9-inch CRT, n.a. (see above) (see above) 
128K ,-nax. ftoJ'i)py-disk 80 characters 

drives by 25 lines 

CP/M 64K min., 2 3V2·i nch 9·inch CRT n.a. BASIC-80 Mult1plan, Spellbinder, 
64K max. floppy·disk 80 characters Spellguard 

drives by 24 lines 

CP/M 64K min., 2 31/z·inch 9-inch CRT n.a. (see above) (see above) 
64K max. 10-Mb hard-disk 80 characters 

drives by 24 lines 

CP/M 64K min,, 2 51/4 ·rnch 9-inch CRT, n.a. BASICZ, Words ar, 6 expansion slots: 
512K max. floppy-disk 80 characters Calcstar, can add 8086 

drives by 24 lines Mailmerge, processor for IBM PC 
Spellstar, Superflle, compatibility 
Archivist. 
6 expansion slots 

CPIM 64K min .. 51/•·inch 9·inch CRT, n.a. word processor, opUonal 8088 
320K max. floppy-disk 80 characters spelling checker, coprocessor and 

dri,ve, by 24 lines spreadsheet, and internal 
DS/QD database man­ 300­ to 1200-bps 

ager mailing list, modem: can read 
and CBASIC o her disk fo rmals. 

CPIM 64K min., 2 5%-rnch 9-mch CRT, n.a (see above) op11onal 8088 
320K max. floppy disk 80 characters co processor and 

drives, by 24 lines internal 300· to 
DS/00 1200-bps 

modern: can read, 
write, and format drsks 
for 30 different 
microcompulers. 

September 19$3 © 6YTE l'vblicalions Inc. 39 



Manufacturer/Location 
Model 

Modular Computer Systems Inc. Ft Lauderdale. FL 
Zorba 2000/8 

Modular Computer Systems Inc. Ft Lauderdale, FL 
Zorba 2000116 

NEC Electronics Chicago. IL 

PC·8201 


Non-Linear Systems Solana Beach, CA 

Kaypro II 


Non-Linear Systems Solana Beach, CA 

Kaypro 4 


Non-Linear Systems Solana Beach, CA 

Kaypro 10 


Olympia USA Inc. Somerville. NJ 
Portable Computer OL·H004 

Olympia USA Inc. Somerville. NJ 
Portable Computer OL-0008 

Osborne Computer Corp . Hayward. CA 
The Executive 

Osborne Computer Corp. Hayward. CA 
Executive 11 

Osborne Computer Corp. Hayward, CA 
Osborne 1 

Otrona Corp. Boulder, CO 
Attache 

Panasonic Co. Secaucus, NJ 
Hand-Held Compu er AL·H1800 

Panasonic Co. Secaucus, NJ 
JR·800 

Size (Inches) 

171/2 by 5 
by 9 

17112 by 5 
by 9 

11"/.sbyBl/2 
by 21/2 

19 by 16 by 8 

19 by 16 by 8 

19by16by8 

w. by 9 
by 3~ 

W2 by 9 
by 33/• 

201/2 by 13 
by 9 

20112 by 13 
by 9 

201/2 by 141/2 
by 8112 

12 by 131/2 
by 53/.i 

1 by 9 by 3 

101/4 by 5% 
by 1% 

Weight 

21 lbs. 

21 lbs. 

3.8 tbs. 

26 lbs. 

26 lbs. 

27 lbs. 

21 oz. 

21 oz. 

28 lbs. 

28 lbs. 

23 lbs. , 
8 oz 

18 lbs. 

21 .9 oz. 

1 lb .. 
10 oz. 

Power Supply 

AC 

AC 

batteries or AC 

110 or 220V AC 

110 or 220V AC 

110 or 220V AC 

batteries or AC 

batteries or AC 

AC 

AC 

AC 

120 or 220V AC 

batteries or AC 

batteries or AC 

Price 

$2495 

$2995 

$675 

$1595 

$1995 

$2795 

$380 

$480 

$2495 

•
$3195 

$1795 

$3995 

$380 

$499.95 

Type of 
Microprocessor 

ZBOA 

ZSOA. 
8088 

80C85 

ZBOA 

ZSOA 

ZSOA 

proprietary 

proprietary 

ZSOA 

8088 

Z80A 

Z80A 

proprietary 

80C85 
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Operating RAM Memory Mass Storage Display Color or Software 
System Mln./Max. Type, Size Type, Size Graphics Included Comments 

CP/M 	 64K min., 2 51/4·inch 9-lnch CRT, n.a. word processor, optional 8088 
320K max. 	 nappy-disk 80 characters spelling checker, co·processor and 

drives, by 24 lines spreadsheet. internal 300· to 
DSIQD database manager, 1200-bps modem, can 

ma1hng hst and read other disk 
CBASIC formats. 

CP/M. 64K min., 2 51/.i-inch 9-lnch CRT, n.a. (see above) optional internal 
CP/M-86, 512K max. noppy-disk 80 characters 300· to 1200-bps 
MS-DOS drive, by 24 lines modem; can read 

OS/OD 	 other disk formats. 

propnetary 16K min., casselte. n. a. LCD. n.a butlt·in text optional 32K bubble 

64K max. 40 characters processor and memory cartridge 


by 8 Imes communication 

software 


CP/M 64K min., 2 51/4·inch 9·lnch CRT. n.a. MBASIC, SBASIC, 
64K max. l!oppy-disk 80 characters Profitplan, Perfect· 

drives by 24 lines Writer, ·Speller, 
-Cale, -Flier 

CP/M 	 64K min .. 2 5 1/4-inch 9-inch CRT. n a. MBASIC. SBASIC, 
64K max. 	 lloppy·disk 80 characters Prolitplan, Perfect· 

drives. by 24 fines Wri er, -Speller, 
OS/DD -Cale. -Filer 

CP/M 	 64K min,, 5l/4-lnch 9· nch CRT, n.a. MBASIC, SBASlC, 
64K max. 	 floppy-disk 80 characters Profitplan, Perfect-

drive, 1 10-Mb by 24 lines Writer. -Speller. 
hard-disk drive · Cale, ·Fi ler 

proprie ary 4K min., n.a. LCD. n.a. n.a. 
4K max. 26 characters 

by 1 line 

proprietary SK min., n.a. LCD, n.a. r'i.a. 
BK max. 26 characters 

by l line 

CP/M, 	 l 28K min .. 2 51/.i ·lnch 7-inch CRT. n.a. Wordstar. 
UCSD Pascal 	 256K max. floppy-disk 80 characters Mailmerge. 

(with copro· drives by 24 lines Supercalc. Personal 
cessor) Pearl, CBASIC, 

MBASIC 

MS-DOS, 256K min ., 2 51/4·1nch 7·1nch CRT, n.a. (see above) IBM PC compatible 
CP/M·86, 384K max. floppy·disk 80 characters 
UCSD Pascal drives by 24 lines 

CP/M 64K mm .. 2 51/•·inch 5-inch CRT, n.a. CBASIC, optional double-dens11y 
64K max. floppy-disk 52 characters MBASIC, disk drives 

drives by 24 lines Wordslar. 
Mailmerge, 
Supercalc 

CP/M 64K min.. 2 5V..·inch 51/2-lnch CRT, graphics BASIC-80, modular construction 
156K max. lloppy·disk 80 characters Wordstar Plus, allows 1·hbur repair 

drives by 24 lines Charton, Valet 

n.a. 	 BK min , casse te. n.a. LCD. n.a n.a. 
SK max. 26 characters 


by 1 hne 


proprietary 16K rnln .. cassette, n.a. LCD, n.a. n.a. 
24K max. 32 characters 

by 8 lines 

5epte-mbt>r 1983 © BYTE Publ<Cation• IM. 41 



Manufacturer/Location 
Model Size (Inches) Weight Power Supply Price 

Type ot 
Microprocessor 

Peripheral Systems Marlton, NJ 
Eagle 

18 by 17 1/. 
by 8 

18 lbs. 110 or 220V AC $3495 ZSOA 

Quasar Franklin Park, IL 
Quasar Hand·Held Computer 

3V• by So/,o 
by 1V• 

14 oz. batteries or AC $329 6502 

Radio Shack Fort Worth. TX 
PC 1 

67/s by 23/4 
by 11A6 

6 oz. batteries or AC $149.95 proprietary 

Radio Shack Fort Worth , TX 
PC 2 -

71 1/,e by 3% 
by 1 Y,o 

1 lb. batteries or AC $199.95 proprietary 

Radio Shack Fort Worth, TX 
TRS-80 Model 100 

11% by 8112 
by 2 

4 lbs. batteries or AC $799 80C85 

Sarasota Automation Sarasota, FL 
Husky 

91/2 by 8 
by 1% 

4.5 lbs. batteries or AC $2995 Z80 

Seequa Computer Annapolis, MD 
Chameleon 

18 by 151/2 
by 8 

28 lbs. 11 0 or 220V AC $1995 8088 

Sharp Electronics Corp. Paramus, NJ 
PC-1250 

5o/ie by 2¥.! 
by% 

4 oz. batteries or AC $11 0 proprietary 

Sharp Electronics Corp . Paramus, NJ 
PC-1500 

73/4 by 1 
by 3% 

2 lbs. batteries or AC $300 proprietary 

Sharp Electronics Corp. Paramus, NJ 
PC-5000 

121J;io by 12 
by 37/is 

11 lbs. batteries or AC $2995 8088 

SKS Comp uters Inc. Columbus, OH 
SKS 2502 Nano 

155A1 by 18'.4 
by 61/2 

30 lbs. AC $2495 Z80A 

SKS Computers Inc. Columbus, OH 
SKS 252 Pico 

15% by 18'.4! 
by 6V2 

22 lbs. AC $2495 Z80A 

SMC Corp . Atlanta, GA 
Compucase 

5112 by 18 
by 13 

25 lbs AC $7995 Z80A 

SORO Computer Tokyo Japan 
M23P 

17% by 1571.6 

by 5o/i6 
16 lbs. 
a oz. 

110 or 220V AC $2595 Z80A 

STM Etecl ron ics Corp. Menlo Park, CA 
p;ed Piper I 

20% 
by 10% by 4 

11 lbs. 115 or 230V AC $1299 Z80A 
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Operating RAM Memory Mass Storage Display Color or Software 
System Min.lMaJ< . Type, Size Type, Size Graphics Included Comments 

CPIM 64K min .. 2 3'h·mch 7-inch CR . graphics electronic optional built-in modem 
156K max. floppy-disk 80 characters spreadsheet, and hard-disk drive 

drives by 24 lines spelling checker, 
word processor, 
inventory control 

n.a. 2K min., cassette, n.a. LCD, n.a. n.a. 
BK max. 32 characters 

by 1 line 

n.a. 1.9K min.. cassette, n.a. LCD, n.a. n.a. 
1 .9K max. 24 characters 

by 1 line 

n.a. 2.6K min., cassette, n.a. LCD, n.a. n.a. 
16K max. 26 characters 

by 1 line 

propne ary BK min.. 
32K max. 

casselte, n.a LCD, 
40 characters 

n.a built-in text editor, 
scheduler, 

built-in direct-connect 
modem 

by 8 Imes address handler, 
and communi · 
cations program 

CP/M 16K min., 
144K max. 

n.a. LCD, 
32 characters 

n,a n.a. 

by 4 lines 

MS-DOS or 128K mm, 2 SV. ·1 nch 9·1nch CRT graphics MBASIC, IBM PC compatible 

CPIM·86 700K max. noppy·disk 80 characters Perlect-Writer, 
drives by 25 lines -Cale 

n a. 2 .2K min .. cassette, n.a. LCD, n.a. n.a. 
2.2K max. 24 characters 

by 1 line 

na 16K mm., cassette, n.a. LCD. n.a n.a. 
20K max. 26 characters 

by 1 line 

MS·DOS 128K min , 
256K max. 

128K bubble-
memory 
cartridge 

LCD, 
80 characters 
by 8 lines 

graphics word processing. 
electronic 
spreadsheet, 
database man· 

optional printer, 
lloppy-disk drive, 
modem, and cassette 
recorder 

ager and scheduler 

CPJM SOK min .. 
SOK max. 

2 5 1/• ·mch 
floppy-disk 

5· by 9-mch 
CRT, 

na Perfect Series optional 80186 
microprocessor 

drives SO characters 
by 24 lines 

CPIM BOK rnin.. 2 .3V2·inch 5- by 9-inch n.a. Perlecl Series optional so 186 
SOK max. ftoppy·disk CRT, microprocessor 

drives 80 characters 
by 24 lines 

CPIM 64K min .. 5V• ·mch gas plasma. n.a. n.a. 
64K max. floppy-disk 50 characters 

drive by 12 lines 

CP/M 3.0 128K min .. 
l28K max. 

2 3V2·inch 
flopppy-disk 
drives 

LCD, 
80 characters 
by 8 lines 

color and 
graphics 

SORO BASIC, 
PIPS 

oplional port for blt· 
mapped graphics 
....;th color or mono­
chrome monitor 

CP/M 64K min., 
128K max. 

S1/4 ·inch 
Jloppy-disk 
drive 

n.a. graphics Perfect-Writer, 
·Speller. -Cale. 
-Fil er 

requires a monitor or 
television screen, 
optional LCD with 80 
characters by 2 rines 
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Ma.n Ufacturer/Locatlon 
Model 

Sunrlse Systems Inc. Carroltown, TX 
KP·C8 

Teleram Communlcatrons While Plains, NY 
Teleram 3000 

Televideo Systems Inc. Sunnyvale. CA 
Teletote I 

Texas lnsl<uments Inc. Lubbock, TX 
CC-40 

Toshiba America Inc. Tustin. CA 
T1 00 

Uoiversal Data Inc. Clarkston, Ml 
UDl-500 

Size (Inches) 

16 by 9 by 2 

13 by 931.. 
by 3l/2 

18 by 8 by 15 

91/2 by 5% 
by 1 

16Vz by 4 
by 11 

11 by 13 
by3~ 

Welght 

4V2 lbs. 

8 lbs., 
13 OZ.. 

23 lbs. 

22 oz. 

n.a. 

12 lbs,, 
13 ozs. 

Power Supply 

batteries or AC 

Bwll·in recharge­
able 12-V bat­
tery (3·1 O hrs.) 

AC 

ba,Ueries or AC 

AC 

batteries or AC 

Type of 
Price Microprocessor 

approx. NSC800A 
$2000 

$2995 	 ZSOL 

$1 499 	 Z80A 

$249.95 	 TMS 9995 

$1995 	 ZSOA 

$3995 	 LH5080 
(CMOS zao), 
1805 

But the advantages of the CRT out­
weigh the disadvantages. Fir: t, it is 
a luminescent display- it produces 
light. Therefore, it can be used under 
poor lighting conditions. Second, it 
i extremely flexible . Given a monitor 
with sufficient resolution, you can 
display any type of image upon it, in­
cluding color, such as with the Com­
modore Executive 64. Finally, the.re's 
enough software available to take ad­
vantage of that fle ibility. 

The second most popular form of 
display is the small, lightweight LCD, 
which usually requires little power 
and is relatively immu ne to damage. 
One disadvantage i that an LCD's 
response time is slower than that of 
a CRT display in terms of speed re­
quired to write and erase a character 
on the display. Additionally, the LCD 
bit-mapped graphics are at best crude 
because the individual pixels (picture 
elements) aren't small enough to give 
harp definition . And at tempera­

tures below freezing, the LCDs may 
slow down even more or stop 
altogether. 
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The Sharp PC-5000 ha the largest 
LCD currently available on a portable 
computer, 8 lines by 80 characters 
(see photo 2) . Whether such a display 
is large enough for effective work is 
a matter of personal taste. Portable 
computers with a 1-line display are 
minimally usable. The HP-75 has a 
1-Hne by 32-character display. The 
Epson HX-20 {see photo 3) has 4 lines 
by 20 character . The Radio Shack 
M d el 100 ha an 8-line by 40-char­
acter dis play You can work with all 
of the e displays, but they are only 
a fraction of the ize of a tandard 
CRT display of 80 characters by 24 
lines. You should carefully consider 
the display size in terms of your par­
ticular application and choose the 
portable that best fits your needs. 
Word proces ing on a 4-Hne display 
is awkward at best. 

Finally, the new ELD and gas­
plasma di play technologie provide 
still another choice. ELDs use a 
chemical coating and a wire grid 
placed between two glass plates. The 
chemical coating emits Ught when an 

AC voltage is applied to the wire . 
Alphanumeric characters can be 
formed by applying the voltage to the 
correct sequence of wires. The ga ­
plasma display is similar to the ELD 
e cept that a gas fills the space be­
tween the two plates. The Grid Com­
pass computer has an ELD screen . 

ELDs combine the advantages of 
the CRT and the LCD. They can di ­
play a full 80 characters by 24 lines, 
offer good bit-mapped graphics res­
olu tion, and their flat shape makes 
them ideal for portable applications . 
The nly di advantage is that both 
their price and power consumption 
exceed the level of other displays. For 
now, field testing will have to deter­
mine whether the electroluminescent 
and gas-plasma displays are econo­
mical and reliable enough to replace 
the CRT display for portable 
computers. 

Data Storage 
Development in data-storage tech­

nology have enabled portable com­
puter users to take their data along 



Operating RAM Memory Mass Storage Display Color or Software 
System Min.IMax. Type, Size Type, Size Graphics Jncluded Comments 

proprietary SOK min., microcassette. LCD, color and built-in word optional flat-pack 
144K max. 5l2K 40 characters graphics processing, expansion box for 

by 6 lines or calendar, 8088 microprocessor 
80 charac ers communications, and floppy-disk drives 
by 3 lines and auto-dialer 

CPIM 64K min .. 256K nonvolatile LCD, n.a Teletalk optional portable disk 
64K max. bubble memory 80 characters communications drive can read Apple, 

by 4 lines program Osborne. and IBM for· 
mats; optional office 
station with CAT, disk 
drive, and 8 ports 

CP/M 64K min., 
160K max. 

51/4 ·inch 
Hoppy·disk 

9·1nch CRT, 
80 characters 

graphics Wordstar, 
Visicalc 

includes mouse port 

drive by 24 lines 

proprietary 6K min., 
16K max. 

n.a. LCD, 
31 characters 

n.a. 22 applications 
packages 

optional plotter, printer, 
and stnngy-ftoppy 

by 1 line drive 

CP/M 32K min., 
64K max. 

2 5114 -inch 
floppy-disk 

LCD , 
40 characters 

graphics 
and color 

Word Right 
word·processing 

optional CRT display 

drives by 8 lines package 

CPIM, 
Micro DOS 

64K min., 
256K max. 

2 31/2-inch 
floppy-disk 
drives 

LCD, 
40 characters 
by 8 lines 

n.a. Vedit 
text pro­
cessor and 
communications 

built-in 300·bps 
modem and card slot 
for use with RCA 
CMOS microboards 

package 

with them. The newer half-height 
51/4-inch and 31/2-inch floppy-disk 
drives have as much storage capaci­
ty as the older 8-inch drives. Hard 
disks are also becoming portable. For 
example, the Kaypro-10 has a built-in 
10-megabyte hard-disk drive. Some 
portables feature bubble-memory 
cartridges for convenient long-term 
data storage. 

Memory is the working medium of 
any computer, and portables are no 
exception. Yet portables, because they 
incorporate the latest technology, of­
fer more memory options than stan­
dard desktop computers. You can 
have a portable with CMOS RAM, 
bubble-memory cartridges, mini- or 
micro-floppy- disk drives, or hard 
disks. Each option has its own par­
ticular advantages and disadvan­
tages. 

CMOS memory is widely used in 
briefcase computers because of its 

Photo 2: The flip-up BO-character by 8-line 
LCD screen on the Sharp PC-5000 is only 
one-third the size of a sta ndard CRT screen. 
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Photo 3: Space limitations 011 tl1e front panel forced tl1e designers Photo 4: Tiie Knypro I/ ha tile ability lo read and write to a tiaricty 
of the Epson HX-20 to use a 20-cl1nracter by 4-line display. of disk fonimls. 

low power consumption. The recent 
improvement in chip-manufacturing 
technology has lowered the price and 
increased the performance of these 
memory devices. CMOS chips are 
sti.11 slower in operation than car-
responding TIL (transistor-transistor 
logic) memory devices, but their 
speed is improving. rn actual use the 
speed of a CMOS memory chip does 
not adversely affect the operation of 
a portable computer. 

Bubble-memory cartridges have 
been around for a while but haven't 
been widely used because of their 
high price. But, like CMOS memory, 
their price is dropping and their use 
is increasing, especially for the brief­
case computers. Bubble-memory car­
tridge offer several advantages over 
other storage media such as floppy 
di ks. They operate like a floppy-disk 
drive but much faster; they have no 
moving part and no disk-drive head 
to move from track to track. Data is 
stored in the cartridge as a pattern of 
magnetic bubbles, and when the car­
tridge I removed or power fails, th 
stored data i retained. The cartridges 
do not require an auxiliary battery to 
retain data . They require very little 
p wer to operate and ar much more 
rugged than conventional floppy 
disks. 

Floppy disks are still very much the 
medium of choice for people who 
work with portable computers. They 
are widely used1 dependable, and 
have a broad base of available soft­
ware. With the introduction of half-

height and microfloppy-disk drives, 
floppy disks remain the primary 
data-storage medium. The disadvan­
tages of floppy disks include occa­
sional incompatible recording for­
mats for 5%-inch ctisks and the con­
fusing diff rences between the 
arious standards for the micro­

floppy-disk drives. 
Before buying a portable or trans­

portable computer, find out if it can 
read and write to disks from other 
computers. The Kaypro 11 (see photo 
4), for exarnpJe, can read and write 
to di ks created with a Xerox 820-II. 
And the Kaypro Users Group has 
software available that will enable the 
Kaypro TI to read other di k f rmats. 

Rather than carry a lot of floppy 
disks, u can opt for a portable with 
a built-in hard-disk drive. ~ rtable 
uch a the Kaypro-10 (see photo 5) 

Photo 7: Til e Columbia VP is 011e of Ilic /1esf 

of the 1BM-ro111paliblc comp11lers. 

witb its 10-megabyte hard disk and 
the Starlite HD20 (see photo 6) with 
its 20-megabyte hard disk can serve 
users with very large data-storage 
needs . Both have a staggering 
amount of storage for a portable com­
puter system and can handle almost 
any applicatjon. 

Hard-disk-drive manufacturer 
carefully stuctied the typical environ­
ment of a portable computer and 
have developed drives that have 
special shock mountings and head­
positioning controls to with tand 
shock and vibration. For example, 
both the Kaypro- 0 and the Star\ite 
HD20 have utility programs to posi­
tion the read/write head in a "safety 
zone" on the disk that is isolated 
from the data tracks; i1 a head crash 
occurs while the computer is in tran­
sit, you will probably be able to 
recover your data. In addition, the 
read/write heads have been rede­
signed to be lighter and less prone to 
shock. 

Hard-disk drives are an expensive 
option, but their price is dropping. 
However, they are heavjeJ" than 
floppy-disk drives and consum 
more power because th e disk is con­
stantly pinning while it's on . An­
other potential problem is the possi­
bility of data loss due to a head crash . 
This occurrence is more serious with 
a hard disk loaded with great quan­
titie of data than f r a set of floppy 
disks. 

For most of the transportable com­
puters that use the Z80 micropro­



Photo 5: With its 10-megalnjle ltard disk preloaded wit Ir //te brmrl/ed Photo 6: The Starlite HD 20 offers a smggering 20 megnbytes of 
software, the Kaypro-10 ca11 store 50 disks' worth of infon11atio11. stomge in fl portable computer. 

cessor, the de facto operating system 
is CP/M. Compatibility is reasonably 
assured regardles of the type of 
computer, magnetic media, or dis­
play used. Practically every major 
software application package is avail­
able in a CP/M format. By using a 
standard operating system, you have 
access to a tremendous number of 
programs, programming utilities, and 
languages. 

But the i sue of compatibility 
becomes much more complicated 
when computer manufacturers try to 
make their computer emulate the 
functions of another machine, as is 
the case with the many IBM Personal 
Computer work-alikes. This con­
tinues to be a confusing issue 
because three level of compatibility 
have emerged. 

Incompatible disk formats or differ­
ent-size media characterize the first 
level . For example, the DOT com­
puter uses an 8088 microprocessor 
and runs MS-DOS, but it uses th e 
Sony 31h-inch floppy-disk drives, 
which are not compatible with the 
standard 5%-inch drives u ed on the 
IBM . A a result, you would have 
some work to do to transfer program 
from the IBM to the DOT computer. 

The second level is da ta compati­
bility. Most "IBM-compatible" com­
puters fall into this category. With a 
data-compatible portable, you can 
transfer data created on an [BM disk 
to a portable computer. But you can­
not transfer the program used t 
create those data files. ror example, 

you can create a data file with an elec­
tronic spreadsheet program on the 
IBM and use that data on a compati­
ble portable as long as you have the 
same version of the spread heet pro­
gram fo r the portable. 

The last level of compatibility in­
cludes computers that are "almost a 
clone.'' These y tem , such as the 
Columbia VP (see photo 7), offer the 
same graphics capabilities and key­
board as the IBM and u e the same 
software. They differ from the IBM 
PC nly with respect to the informa­
tion s tored in ROM. The PC has a 
copyright notice in its ROM. Some 
programs such as Visicalc only work 
correctly after locating the copyright 
notice in ROM. Most software will 
work correctly, but in some cases you 
need to get a ersion of the program 
specifically tailored to your computer. 
Before choosing a portable, find the 
software you want, and then make 
sure it runs on the computer you like. 

Software 
Bundled oftware i a great value. 

It lets you get the computer up and 
running as soon as you take it horn . 
Manulacturer usually offe.r word­
processing, electronic spreadsheet, 
database-manager, and perhaps com­
munication packages. Some por­
table computers have as much as 
$2500 worth of software bundled 
with the hardware. Bundled software 
al o enable you to try the various 
programs before you buy a complete 
system. 

But don't let the lure of bundled 
software sway your decision on 
whkh portable computer to buy. You 
may not like a particular oftware 
package that is included with the 
portable computer you choose. 
Selecting software is sometimes a 
very subjective decision. The soft­
ware and hardware must combine to 
meet your needs. U they don't do 
what you need, you shouldn't buy 
them. 

Defining th e Workplace 
When considering the pur.:hase of 

a portable computer, ask yourself one 
more question, "Where do 1 need a 
computer most?'' Do you really need 
a heavy-duty CP/M system that can 
be b·ansferted from the office to 
home? Or do you need a computer 
that can go on the road for data col­
lection in the field? You may be the 
ultimate computer jmtkie who likes 
to work in pajamas in bed at 2 o'clock 
in the morning. Your ideal working 
environment is critical in your choice 
of a computer. 

Summary 
Choosing a portable computer isn't 

easy. The number of portables and 
the variety of available features make 
the choice a tough one. But with the 
right background and some in-depth 
research, you'll be able to find one 
that suits your needs. • 

Stanley j. Wszoln is n BYTE tedmicni editnr. 
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We added another head 

so you won't have to buyanother 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 

Rana's double sided neads give Allj)le 
11superiord•sk pe••o•mancepowo• from Rana. We re the com­
11ian second genera l•On personal com­
pulers such as IBM'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 Elite 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 4V2 Apples to give you 
that. And cost you three times our Elite Th ree 's 
reasonable $849 pricetag. 

II takes al', Apples 10 equal !he capao1v 
oi our supenor E1ite Three. 

• --~ 
- ... - - - ­- -=-­

The Elite Two offers an impressive 326K bytes 
and 40 tracks on each side.This drive is making a 
real hit with users who n.eed extra storage, but 
don't require top-of-the-line capacity. Costwise, it 
takes 2V2 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 

first 'orApple COmputerS,but nobody W8S SUrprl·Sed.
I' 

~, Apple 1s a reg1s1e1!!d lrademar or Apple Computer. Inc_ 

Circle 379 on Inquiry card. 

TI1ey '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, 

'!bu• word processo• storns 5tlmos as many pages ol le•1 on an El•le Three 
d•sk9tta as 1he cos1 inelfec11ve 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 THE APPLE Il l. . . 

THE ELITE TWO.THREE AND ELITE THREE .THREE 


RanaSystems 

21300 Supeflor St.. Cheteworth, CA 91311 (213) 709-5"184. Fordeale1 Information call toll
11ee: 1"100-421·2207. In Ca lHomle only cell: 1.000.262·1221 . Soorce Number: TCT.fl&' 

Ava II able al aJI paruapatong Compu1e•land stotos and olher fine computer doaJotS 

BYTE Septemb«r 1983 49 



The Microminl MPX-16 Microcomputer System. 	 As featured on the cover of ''BYTE" magazine ,November1982. 
Also featured In Ciarcia 's Circuit Cellar, November, Oecember1982 &January 1983. 

These are all he tools vou'll need 

to ~uild the w rld:s most powerful


single boar microcomputer. 

The Microniint MPX. 6.Put one together tonight. 
Once assembled . themost useful too l will beyour own 
imagination . The possibilities arelimitless. Mtcrominl will 
help you tailor the MPX-16 system toyour particular needs 
and ~udQet. Purchase the MPX·16 as abare pc board , as 
asemi-kit with all the IC sockets , 110 connectors and 
discreet components wavesoldered to the pc board , 
or as an assembled and tested unit. 

• Directly boots CP/M·86 or MS-DOS.* 
• Runs all CP/M-86 or MS·DOS.. applications 

programs. 
On board features . 
• IBMPCbus compatiblewith 9 expansion slots. 
• Intel 8088 16-blt microprocessor. 
• Optional Intel 8087 math coprocessor. 
• 256K bytes on board memory. 
· Up to one megabyteof system memo 
• Up to 64Kbytes of system ROM/EPR 
• Two RS-232Cserial 1/0 ports. 
• Three parallel lfOports. 
• Floppy disk controller for 51/4" or 8"single qr

double density disk drives. 
• Four independent OMA channels. 
• Sixteen levels of vectored interrupts. 
•Available Soon . 

Cfrcle 290 on lnqul; card. • MP.~V 
M1crom1nt 
The System with the Winning Combination. 

IBM PC IS alrailemilrk at lalernationJ! BllSmess Maclllnes, Inc .• CP M

. 

·& 
~·11 

· 86 1S ~ tradomn1 ·ol DljjlOI Reseafdl. lllC , 

To get the MPX·16up and running only requires one dlsk 
drive, power supply and serial lenninal. 

• MPX·16single board c:ompulllrassembl.ed, lested 
and burned inwith64K bytes ol RAM, CPIM-86 

or MS-DOS operating system• . .... ..•... . ...... SI ,895.0D 
• MPX-16 with 256K bytes of RAM . ... ........... , .. S2,135.00 


• MPX-16 Semi-Kil (wave soldered pc board) less 1c·s..... S595.0D 
• Complete kit ol IC's burned inand tested with 64K 


bvtes ol RAM ..... . ......•......... . .............. S595.DD 

• Wilh 256K bytes of RAM ....... ..... .. . .... •... .. . ... SUDO.DO 


• MPX-16 Unpopulated (bare) pc board, silk screened 
and solder masked ........... ..... .. ... . ...... S300.OD 
• CPIM-86 Operalin9 System on 5114" or 8" diskette.. S20D.DO 

• MPX-16Switch1 ng Power Supply including 
power supply harness . ... .. .. .... ... ... . . S3DO.OO 

• MPX·16Technical Reference and User'sManual SSD.00 
Call lor current pricing on serial terminals, floppy disk 

drives. metal enclosures, ha«J disk systems, etc. 

To Order: Call Toll Free I MICROMINT INC. 
1-800-645-3479 561 Willow Avenue 
In N.Y. 1-516-374-6793 Cedarhurst , NY 11516 
I. 

MS-DOS IS atradl!fl131 ot ICJC1$1MI Cor~ 

http:S2,135.00
http:c:ompulllrassembl.ed


High-IQ Modems 

A new generation of intelligent modems lets users concentrate on 


applications rather than on modem-interfacing details 


With the incorporation of 
sophisticated microcomputers, high­
density RAMs, and advanced com­
munications ICs, the so-called dumb 
modem is being replaced by a new 
generation of intelligent modems. 
These modems not only offer fea­
tures that enhance data-communica­
tions applications, but also can deter­
mine the parameters of the systems 
in which they're installed and adjust 
their operation to meet system re­
quirements. Some models, for exam­
ple, can learn such system specifica­
tions as a host computer's bit speed 

by Stephen Durham 

and parity and set their own opera­
tion accordingly. 

The high degree of "intelligence" 
contained in this new generation of 
modems allows telephone links be­
tween computers to be operated vir­
tually unattended. This capability 
makes possible a wide range of new 
telecommunications applications, in­
cluding electronic mail, central-data­
base access, remote diagn sties, and 
remote-peripheral sharing. 

The level of intelligence incorpo­
rated into modems determines their 
ability to disappear into the back­

ground of your computer system and 
to provide unattended communica­
tions capability. 

By and large, while most of these 
new-generation high-IQ modems 
provide such features as automatic 
dialing, automatic answering, and 
automatic di connecting, they do not 
take full advantage of the advanced 
microprocessor and memory tech­
nologies with which they are built. 
Largely ignored are a wide range of 
what can be called "system con­
figuration" problems, which result 
from differing transmission proto-

Photo 1: A command-driven aulo-dial, a11to-a11szuer modem (Cermclek 's Info-Mate 212A). 
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Circle 21 on Inquiry card. 

ALPHA 

OMEGA 


C0/11PUTE.'? Pl?ODL/[TS 
ALPHA OMEGA COMPUTER 
PRODUCTS . . The bminnrng
of fast ,l!~ient servil'.t and 

'8:-e~~or ri:firCtl/=~r~-
otsKmes 
SCOTCH 3M SS DD .. ......•• 24.00 
MAXELL MD2 DD DD ......••. 39.00 

PRINTERS 

CITOH 8510 PARALLEL ........ CALL 
GEMINI 10 X . .••.•... ... •. 295.00 
OKIDATA MICROLINE 92 .... .. 509.00 
EPSON FX-80 •.•.•.••.. . . . $CALL$ 
EPSON FX·100 •..•.••• .... 699.00 

MODEMS 

HAYES SMARTMOOEM 300 .... 205.00 
HAYES SMARTMODEM 1200 .. . 495.00 
HAYES SMA:RTMODEM II .•.••• 265.00 

MONITORS 

TAXAN 12 '" AMBER . ...•.... 122.00 
USI Pl 3 12" AMBER •••••••.. 147.00 
AMDEK 300 G .•..•....•.. . .. 133 
AMDEK COLOR I 13" .••..•.. 275.00 
AMDE·K COLOR 1113" AGB ..... 419.00 

IBM PERIPHERALS & SOFTWARE 

TANDON TM55-2 THIN LINE ... $CALL$ 
TANDONTM100-2 ...•. .. ..• 245.00 
MICROSOFT MOUSE ........ . 145.00 
OUADAAM QUAD BOARD W/64K275.00 
KRAFT & T.G. JOYSTICKS •..•. . 46.00 
OBASE 11 . . . • • . . . . ...•. ... 395.00 
WOROSTAR ...... •.. . . ... 264.00 
HOME ACCOUNTANT + ...... , 98.00 
VOLKSWRITER . . . . . . . . . . • • 125.00 
LOTUS 1.2.3 .••••••.•.... $CALL$ 
MUlTlPLAN ••••••........ 175.00 
FLIGHT SIMULATOR . .•... .... 34.00 

APPLE PERIPHERALS & SOFTWARE 

VIDEX VIOEOTERM 80 COLUMN . 219.00 
MICROSOFT PflEM!UM PAK ...• 469.00 
MICROSOFT 16K AAMCARD .... 69.00 
KRAFT & T.G. JOYSTICKS . ... .. 44.00 
QUENTIN APPLEMATE DRIVES •. 235.00 
SUPER 5 THIN UNE DRIVES .... 265.00 
WIZAR.D BPO16K BUFFERED INT . 139.00 
EPS KEYBOARD .•.... ..... . .. 299 
COOL & TIME (Fan, Time. Sur9el .. 69.00 
PFS flLING SYSTEM •....•.•.. 83.00 
PFS REPORT •.• . .••••••.... 83.00 
DBASE II. .•••.. .• •.•••... 395.00 
WOAOSTAR .....•.. ...... 264.00 

CALL FOR COMPLETE PRODUCT 
UNE AND CURRENT PRICING 

1m1345•4422 
4847 LA MONTANA CIRCLE 

. TARZANA, CA 91356 :Z 
AH prod-ucls tue In tac.lory seaPed pe,ckages Wo 
guarani eel1Hamslor30<lays W• thinlhrSlloenod. 
d~l&et1ve merchandise rert.1rns mius,1 be accom· 
panJed by RMA numbor All oui e r returns w1I• be 
sub1ect to a 1~ restocking tee, For 0topuid 
orders mere w!ll be a 3~ shipp ing c hat()e. ss.oo 
il'Hn,mum f h&•e w114 be an addillonot $4 00 5ur~ 
chgr9eonCOO orders. Cash or Ca.sh1crsChoc~ is 
H}Q\.11rcd on COO o rdc rs.Catll.re:s.defll s add S.SCio 
s.ak!s la.(. Pnccs s ub1ect lo Ch8'l9 w1thou1 notice 
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cols, differing modem bit rates, lack 
of automatic dial-mode selection, 
conflicting parity states, and the lack 
of any means of testing the computer, 
the modems, or the transmission line 
to determine where potential failures 
could occur. 

The traditional solution to system­
configuration problems has been no 
solu tion at all. Hence, the user has 
been left to take care of all those nas­
ty li ttle details by either tweaking the 
hardware or reconfiguring specific 
application programs. Ln neither case 
is the modem operating procedure 
transparent to the user. 

How well intelligent modems per­
form system-configuration functions 
depends not so much on how 
sophisticated and advanced the built­
in microprocessor is or on how ad­
vanced the applications software 
used by the computer to operate the 
modem is but on the efficiency and 
cleverness of the modem's firmware 
d sign. In other words, the degree to 
which a modem performs such func­
tions depends on how transpar nt its 
impleme,ntation can be made to the 
user by incorporating functions into 
the internal opera tion of the modem 
itself. 

While the price dil£ rence between 
a dumb modem and an intelligent 
modem is still substantial, it is much 
less so between a mod rately intel­
ligent modem and one with a maxi­
mum of transparency. That's because 
the ability of an intelligent modem to 
perform is not a function of how 
much expensive and sophisticat d 
electronics hardware it uses but of 
how mu h thought has gone into its 
overall design and into th e internal 
firmware instructions that tell the 
microprocess r what to do. To deter­
min a modem's IQ and therefore 
how easily it can be integrat d into 
a data-communications system, you 
can examine its ability to handle auto­
dial, auto-answer, and auto-discon­
nect operation as well as automatic 
sy tern-configuration ta ks . 

Auto-Dial Operation 
First, consider modem auto-dial 

operation, which is much m re com­
plex than simple automatic genera­
tion of dial ton s or rotary-dial 

pulses. The modem must resolve all 
of the call-failure condition that 
commonJy exist when dialing to 
al1ow its host to make efficient use of 
the communications facility. Com­
mon call-failure features indude Line 
busy, no modem-answer ton , voice 
answer, no answer (constant ringing), 
no dia] tone, and inability to break 
dial tone. 

These functions are roughl y 
equivalent to the functions of an 
operator making a call, including lift­
ing the telephone handset, waiting 
for the correct dial tone or tones, 
dialing each digit of the telephone 
number in proper sequence, waiting 
while the phone rings until the dialed 
number answers, hanging up and 
pos ibly redialing later if the number 
is l:>usy or if the call ha not been 
answered after a rea onable length of 
time, and hanging up the handset at 
the end of the complet d call . 

When properly implemented , the 
auto-dial feature dramaticaJ ly in­
creases lin utilization . 

Auto-Answer Operation 
When integrated into a modem, an 

auto-an wer feature enables the 
modem to be placed in the answer 
mode automatically upon rec ipt of 
a telephone-line-ringing signal. A 
modem with this feature mak s it 
possible for data transmission to oc­
cur between a remote terminal and a 
computer or another terminal inter­
faced to a modem with auto-answer 
capability without operator interven­
tion at the receiving end. A modem 
with auto-answer capabili ty is al o 
useful in timesharing instalJations 
where a large calling population calls 
a number of computer dial-i n lines 
on a random basis. 

Auto-Disconnect Operation 
An auto-disconnect feature permit 

a modem to either disconnect if a car­
rier signal i not maintained after a 
data call has been set up or upon 
command from the host computer. 
This feature i useful in prev nting 
the tie-up of expensive computer 
faci lities due to such things as 
wrong-number calls, failure of the 
distant party to disconnect from a 
timesharing system, or line failures . 

http:W/64K275.00


THE FORTH SOURCE™ 

MVP-FORTH 

Stable - Transportable - Publlc Domain - Tools 
You need lwo primaty leatures Jn a sol1ware development package a 
slable operating system aod tne abi lily lo move programs easily and 
qujc ly to a variety ol computers. MVP-FORTH gives you both 1hese 
leawres and many extras This public domain product includes an editor. 
FORTH assembler. tools. ulililies and !lie vocabulary for 1he bes1 selling 
book " Starting FORTH" The Programmer's Ku provides a complete 
FORTH 1or a numbe1 of compu ters. Other MVP-FORTH products will 
slmpmy the development 01 your applications. 

MVP Books - A Series 
::::J 	 Volume 1, Al/ about FORTH by 1-laydon MVP-FORTH 


glossary wllh cross references 10 Ilg-FORTH, Stat/Ing FORTH 

and FORTH-79 Standard 2"" Ed. $25 


C 	 Volume 2, MVP-FORTH Assembly Source Code Includes 

CP/M . IBM-PC . and APPLE hslmg lor kernel S20 


MVP-FORTH Software - A Transportable FORTH 
D 	MVP-FORTH Programmer ' s Kil mclud1n9 disk. documen­

1a11on. Volumes I & 2 of MVP-FORT H Seoes (All AIJout 

FOR TH. 2nd Ed & Assembly Source Code). and Starling 

FORTH Spec1ly 0 CPIM. 0 CPIM 86, 0 CPtM+ . 0 APPLE. 


~ 0 IBM PC. U MS·OOS. 0 Osborne, lJ Kaypro. 0 H89/Z89, 
~<,; D Z100, D Tl-PC. 0 M1cr0Dec1s1ons. LJ Nonhs1ar . 

D Compupro. D Cromemco $150 

0 	 MVP-FORTH Cross Compl ier tor CPIM Programmer's 1(11 


Can alS-O genetate !leaderless code for ROM or target 

CPU S300 


0 	 MVP•FORTH Met.a Compiler !or CP/M Programme1 's krt Use 
lor applica1ons on CP/M based computer tncludes public 
domain source S 1 50 

D 	MVP-FORTH Fest Floating Point for APPLE Programmer's 
Kit . Includes 9511 math chip on board with disk and 
documentation S400 

0 	 MVP-FORTH Programming Aids ror CP/M. JBM or APPLE 
Programmer's Kit . b tremely useful toot for decomplllng. 
callfinding, and 1rnnslatlng. $150 

C 	 MVP-FORTH by ECS Sollware for IBM-PC or ATA RI 
400/800 Standalone wl1h screen editor License required . 
Upgradeable S 1 00 

IJ 	MVP·FORTH by ECS Sortware lor IB -PC or ATARI 4001800. 
Ennanced with COior animation. multltasktrig sound . utilities. 
and unhmlted ru1 lime license. $1 75 

I 	 MVP·FORTH Professional Application D velopment System 
(PADS) tor CPIM. IBM·PC, or APPLE A thlee level integrated 
system with comple1e documentation. Complete system $400 

l MVP-FORTH PADS Enhanced virtual system $150 
..J MVP-FOR TH PADS Programming Aids $150 
l] MVP-FORTH PADS Meta Compile• $150 

* • • MVP·FORTH opetales unoe1 a vaHely o1 CPU 's compu1er~ and 
opera11n9 systems CPFM disks can bo suPpltcd 8 ... SSISD 3 7 40 
formal or 5'14 for Ostxlrne• Narmstar · 1c10 Oec1s1ons • KayP<O • or 
H891Z8 ! • Specify your computer aoo opera11ng system • • • 

FORTH OISKS 
FORTH with ed11or. assembler. and manual 

0 APPLE by MM $100 0 IBM-PC ' by LM $100 
0 APPLE oy Kuntze $90 'l NOVA by CCI 8. OS/ODS 1 50 
0 ATARI valFORTH $60 ZSO t>y LM $50 
Q CP/M' b M $100 8086188 by LM $100 
c HP-85 oy Lange ~ $90 .J VIC FORTH 0 HES. VIC20 
C HP-75 by Cassady ~<(; St50 cartridge $60 

Enhanced FORTH with F-Floa11ng Pomt. G-Graphics. T Tutorial. 
S-StaM Alone. M- alh Chip Support, MT- Mult1-Task1ng. X- 01 er 
Extras . 79-FORTH-79 

APPLE by MM . Ex tensions tor LM Specify 
IBM. lBO. or 8066 
· Soflware Floating 

F. G. &79 $1~0 

ATARI by PNS F,G. & X $90 
Point 100 

CP/M by MM. F & 79 $140 8087 Suppor1 
~ Apple, GraFORTH by I $75 (IBM-PC or 80861 $100 
i Multi-Tasking FORTH by SL . J 95 1 1 Suppon 

CPIM . X 79 395 (280 or 8086) $100 
Color G1aph1csTRS-80/1 or Ill by MMS 

(IB -PC) $100F. X. & 79 $130 
Data Base Timex by FD. tape G,X. & NEW Management $20079 $45 RequJres LM FORTH disk 

TUTORIAL oy LH, includes Victor 9000 by DE . G, NEW
Siar/mg FORTH $95 

150 

[. 	Ilg-FORTH Programming Aids 101 decomptl1ng, call11nding, 
and 11ans1a11ng CP/M, IBM·PC. Z80. or Apple $150 

CROSS COMPILERS Allow extendmg, modifying and comp1hng tor 
speed and memory savings. can al~o proouc RO aale cooe 
• Requires FORTH disk 

I CPI $300 n ISM • $300 
8086• $300 r 1 Z80• $300 
NOf thstar $300 c... Apple um $.300 

1.J 	 FORTH Compuler - Jupller Ace $150 
I 16K RAM Paci< $50 
0 48K RAM Pac ~'<-~ $t25 
CJ Par/Sec 1nler ace 100 

Ker 10 vendors: LM le boutlory Mlc ro:syslems 
CCI Capstone Compull"g Inc. MM MlcroMoUon 
DE Dol-E SyS tems MMS Mllfor Mrcroeompuror Sor• Fcos 
FD Fortf'l nlmenslon NS Na utllus Sy sloms 
I lnsofl 	 PNS Pink Noise Slud lo 
LH la xen and Herds SL Show Lab& 

FORTH MANUALS, GUIDES & DOCUMENTS 
ALL ABOUT FORTH by 1982 Rochester FORTH 
Haydon See above $25 Proc. $25 
FORTH Encyclopedia oy A FORTH Primer $25 
Derick & Ba~er 2"" Ed Threaded Interpretive 
Ptogrammefs manual to Ilg· Languages $23 
FORTH w1lh FOATH- 79 AIM FORTH User Man $12
relerences Flow charte0 1S25 

APPLE User ' s Manual 
M $20

FORTH Encyclopedia ~'<-~ 
METAFORTH by Pockel Gulde $7 
Cassady $30

And So FORTH by Huang A 
Systems Guide to lig­coll99e level 1ext 'S25 
FORTH S25FORTH Programming b 
Caltech FORTH Manual S12Scanlon $17 
lnvl tallon to FORTH $20FORTH on the ATARI by E 

Floegel SB PDP- 11 User Man. $20 

Starting FORTH by Brodie CP/M Llser '!l Manua l, 
Besl 1nstruc1tonal manual MM ~O 

ava•lable (sofl cover) S 1 8 FORTH-79 Standard $15 
Slartlng FORTH (hard FORTH- 79 Slandard 
cover) $22 Conve1slon $IO 
1980 FORML Proc. $25 Tiny Pascal fig.FORTH S 10 
1981 FORML Pree 2 Vol $40 NOVA lig-FORTH by CCI 
1982 FORML Proc. $25 Source L•sltng $15 

1981 Roc hester FORTH NOVA by CCI User's Manual ~ 

Proc. $25 lnclud<:s ed11or . assembler . ~«; 
ar>d u1Jlllres $25 

Installation Manual for lig-FORTH $t5 

Source Us lings of fig-FORTH, for spec1 !lc CPUs ano computers ihe 
Installation Manual •S re<iul red ror 1mp1emen1at100 Eacn $15 

rJ 1802 rl 6502 U 6800 ! AlphaM1CfO 

L 8080 I I 8086188 LI 9900 l APPLE H 
PACE [J 6809 C- NOVA PDP- llLSl-11 


0 68000 l.J Eclipse 0 VAX Z80 


O<dortng lnlo.rm~ tlon: Chec k . Money Order (payaOJc 10 MOUN rAIN VIEW PRESS 
INC l. VISI\ ~asle• Car<I COO s SS e>l•a No b1ll1n~ "' unpaio PO's Cali ornta 
res,dents add sales ta:.;, Sh1pg•ng costs 111 US 141c luded 1n poce Formgn Ofders pay 
1n US l•nds on US wnk. 1nclWe IOI l'landl•"I! 3ncl sl><ppmg by Aor $5 ~or each •tern 
un<1e• $i5. $1 Oro1 each ••em be•...~n S~5 an(! i99 and $20 ro1 each 11om ov~, 
S • 00 Mm1mum 0< ~er $15 All pri~s ar>d p<oducls subject ro change"' w1th<lrawa1 
...... inoul noltc::e Smg1n system ar\d/01 s1ngte uset l.certse agreement reQu1red on 
som r:iroouels 
DEALER & AUTHOR INQUIRIES INV ITED 

MOUNTAIN VIEW PRESS, INC. 

PO BOX 4656 	 MOUNTAIN VIEW, CA 94040 (415) 961-4103 

Circle 310 on inquiry ca rd . 	 BYTE ''P"'mlwr 198'.l 5 



• 30011200-bps opera1ton 
• FCC Parl 68 regislered telephone-line 

interface (DAA) 
• Serial modem command interpreter 
• lntelfigent command protocol 
• Auto/manual dialing 
• Five dialing procedures. 

DIAL LAST, IMMEDIATE. ALTERNATE. 
FROM MEMORY, or UNTIL 
ANSWERED 

• Fitty-t'NO 32·diglt lelephone numbers or 
log-on message memory localions 

• 32·dlgit last-number-dialed storage 
• DTMF (dual·tone multilrequency) and 

pulse-dialing; adaptive or lriter pre~ve 
selection ol DTMF or PULSE-DIALING 

• Auto/manual answer 
• Auto speed select 
• Auto parity sefeci 
• Call·progress·lone deteclion: 

DIAL. BUSY. RING-BACK. MODEM· 
ANSWER TONE, and THE HUMAN 
VO ICE 

• Elghl dlagnoslic test modes 

Table 1: Infa-Mnle 212A feaf11l't'S . 

Automatic System Configuration 
What good is a highly inteUigent 

modem if its installation into the host 
terminal or computer system is un ­
manageable or difficult? While it's n t 
absolut ly essential in an intelligent 
modem, automatic system configura­
tion doe make such device much 
easier to use. And incorporating thjs 
capability into the modem does not 
add significantly to its cost . 

It is n t uncommon to encounter 
computer- or modem-option incom­
patibilities during installation .. Such 
parameters as e.rial speed, data bits 
per word, parity, and stop bits pe r 
word can initially have settings that 
prohibit data transmission through 
the modem . An installer can, of 
course, get out the users manuals of 
all the equipment involved and, 
thr ugh a detailed process of posi­
tioning option traps on each ma­
chine, effect a compatible installation. 
Many times, however, determining 
the specific parameters thal are not 
aligned can be complex, especially 
for someone who is not an expert in 
communi ations technology. 

Sy tern-configuration features en­
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NO 

~~A~ffgTONE 
MESSAGE TO 

HOST COM­

PUTER 

TONE 
DIAL 
REMAIN~ NG 
DIGITS 

STOP 


Figure 1: Tiu• ndaptive-dinli11s ptocedute, 

leleplwm: cq11ivrr1MI does 1101 accept /011 e-rlialing1 !he i11fellige11J motle111 11 es p11Jse-dinli11g. 

able a modem to be installed and 
used by a nonspecialist in communi­
cations, assuring that the modem 
user can concentrate on data-com­
munication application problems in ­
stead of modem compatibility. 

A Typical High-IQ Modem 
Typical of the morn ad vanced 

"high-IQ" modems now becoming 
available is Cermetek's lnfo-Mate 
212A, shown In photo 1. This 
mod em's architecture beaTs a stro ng 
superficial resemblance to others 
now on the market. 

Where _it does differ, however, i in 
the miture of the instruction incor­
porat d into its firmware. A shown 
in table 1, this 212-type int lligent 
modem incorporates not only the 
standard automatic dial, answer, and 
disconnect features but a wide range 
of system-configuration enhance­
ments as well . All of these feature 
may not be necessary for any one ap­
plication, but the degree to which 
they are implemented in a modem is 
a good indicator of how much 
thought and de ign went into the 
modem. 

TONE 
DIAL 
lST 
DIGIT 

PULSE 
DIAL 
ALL 
DIG ITS 

STOP 

111 which fo11e-dinli11g is prefemd. If the local 

The lnfo-Mate modern automatical­
ly selects tone- or pulse-dialing, a 
shown in figure 1. Tone-dialing is 
preferred, but if it is not accepted by 
the local telephone equipment, lhe 
modem falls back to pulse-dialing. 
After dialing is completed, the 
modem monitors the foJJowing calJ ­
progres condit ions and reports them 
back to the host data terminal or com­
puter over the erial RS-232C link : 
dial tone, busy tone, ring-back tone, 
modem-answer tone, and voice. Each 
caJl-progres ignaJ detected is in­
dicated to the ho t through a serial 
status message. 

The host can direct cor1trol over the 
selection of pulse- or tone-dialing 
through the DIAL command . 
Call-progress monitoring can also be 
deleted under host- ommand co n­
trol, wh ich enables th modem to 
auto-cLial on tel phone systems that 
use nonstandard call-progress tone . 
This method of dialing is gene.rally 
referred to as "blind" dialing, but a 
more accurate term would be "deaf" 
dialing. Jn either tJ1e automatic or 
blind-dialing modes, the modem 
s upports the following dialing pro­



Teleteks 
New Combo 
Could Make 
You A Hero! 

The SB -11 could be ju t th 
right ingredient for your latest 
concoction . The newest member 
of Teletek 's family of multi-user, 
multi-processing S-100 products, 
the SBC-II essentiall y combines, 
or "sandwiches" two Teletek 
SBC-l's into one board. The SBC­
11 provide th capa bi I ity to sup­
port two users from one standard 
size I EE-696/S-100 sl ve board . 

The SBC-II maintains full 
performance for each user with 
an independent CPU (Z80A or 
Z80B), 64K RAM, Serial 1/0 , and 
FIFO ommunica tions port to 
the system master. The system 
integrator benefits by gett ing 
complete upport for two users 
for the pri e of one board. 

TurboDOS and MDZ 
operating systems wi ll support 
combinations of SBC-l 's and 
SBC-ll's offering system design 
fficiency and flexibility never 

before possible. 
If you're hungry for value 

and effi ien y, order an SBC-II 
from Teletek. You'll love very 
byte. 

TELETEK 

4600 Pell Drive 
Sacramento, CA 95838 
(916) 920-4600 

lex 4991834 TELETEK 
Dea ler inquirie invited . 

© Telerek r983 

Circle 441 on inquity card. 
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Commana 

<com> Answer <CA> 

<com>Break n<CA< 

<com> Count n<CR> 

<com> Dial s<CR> 

<com> End<CA> 

<cam> Ust<CR> 

<com> Message n<CR> 

<com> New n<CA> 

<com> Originate<CR> 

<com> Program n<CR> 

<com> Ouery<CR> 

<com> Reset<CR> 

<com> Store n 's' <CR> 

<oom> Test n<CR> 

<com> Untisten n<CR> 

<com> lzzz<CR> 

Command Summary 
Description 

Force off hook and answer call 

Send break. n x 250 ms 

Ring and ring-back counler: 0- 1gnore ring slgna1, 
1..9-answer after n rings: give up dialing alter n+ 4 
ring-back signals 

Dial last, 1mmedlate, rom memory, next number. or 
until answered 

Hang up Immediately 

List stored telephone number or log-on messages 

Send stored log-on message or messages to he 
remote modem 

Set new value o! command character <com> ton 

Force off hook and enter originate data mode 

Set Internal modem options 

Return modem status 

Reset modem options lo defaul1s 

Store telephone number or log·on message at loca· 
lion n (32 characters ma~imum) 

Stact/stop rnodem tests 

Set modem to LISTEN or UNLISTEN to commands 
during data transmission 


Make modem quiet 


Table 2: Info-Mate 212.A command notation. 

Command Notation 	 Description 

<com> 	 Command character. de aults lo control N at power· 
up bul can be set to anolher character wrth the NEW 
com mand 

<LF> Uneleed 

<CR> Carriage return 

I I 	 Optional parameter 

l 1· 	 OpUonal parameters that may occur 0 to n times 

n. m Specifies the Inclusive set n through m 

<SP> Space 

< letter> A...z or a...i 
<command> Command, lncludmg argument H needed 

<n> Number 

<quote> Single quote or apostrophe 

<numbe r> Dialed-number string 

Table l : A descripHon of lhe l11fo-Mate 212A's cammn 11ds. 

cedures: dial last number, dial im­ by ASCIJ (American National Stan­
mediate, dial from memory, dial dard Code for Information Inter­
alternate number(s)1 and dial until change) encoded commands issued 
answered. from the host terminal or computer 

All modem functions are contTolled over the serial RS-232C interface. 
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The Info-Mate automatically adapts 
to the host's speed (1101 300, or 1200 
bps) and parity (odd, even, mark; 
and space) using a simple training se­
quence. To train the modem, you 
must send the sequence "XY. The 
modem uses the trained speed to 
originate calls at either no, 300, or 
1200 bps. On answering calls, the 
modem automatically adapts to the 
transmitting modem's speed but 
sends a serial change-speed status 
code to the host at the old speed 
before switching. 

Command Structure Is the Key 
Key to an intelligent modem's abili­

ty to protect the user from the dirty 
details of its operation i its command 
structure, or its ability to interpret 
commands from the host. 	In this 
context, the Tnfo-Mate supports 16 
different host commands (see table 
2), each of which is preceded by a 
single command character <com> . 
Each command line is terminated by 
a carriage return <CR>. Multiple 
commands can be placed on one tine 
and separated by commas. 	Table 3 
describes the commands available. 

Each command consists of the 
command ch aracter followed by the 
command word, a delimiter, all argu­
ments, and then the dosing carriage 
return o r comma. The maximum 
length of any command line, how­
ever, is 40 characters. Two examples 
of commands include the following: 

<com> OTAL '(408) 996-1010' 
<CR> 

<com> DIAL '(408) 996-10101
, 

QUERY <CR> 

Jn both cases, i:he notation <com > 
is equivalent to the single command 
character. The delimiter separating 
the command from the arguments is 
always a space. Only the first char­
acter of the command is significant. 
All remaining characters are ignored 
up to the first space following the 
command. In other word , DIAL and 
DANCE are treated identically by the 
command interpreter. Both upper­
case and lowercase characters are ac­
cepted. You can transmit the com­
mand character itself by sending it 
twice inarow-<com> <com>-if 

c ircle 23 on Inquiry card..... 





GENSTAR 

Rental Electronics, Inc. 
(800) 227-8409 


1n Californ ia (213) 887-4000. (415) 968-8845 • (714) 879-0561 

r~~~;~~gs;~~=~~~~;ra~~b;~~~~l 
'I 0 It's free, so send it quick! 0 The equipment I'm most interested 
I D l 'd also 1ike a free catalog on in is: ---------- ­

"l ike new" items you're sell ing. 

D Don't wait. Call me today at: 


'
I 
I NAME - --------------TITLE------ ­

, ORGANIZATION - ------------------­
! ADDRESS ------------- - MAIL STOP ---- ­
1I C ITY/STATE/ZIP 

TELEPHONE ___________________ 

I Complete coupon and mall to: Genstar Rental Electronics, Inc, 6307 De Solo Ave., 
Suite J, Woodland Hills, CA 91367 ., Gensiar Reniat Eleelronlcs, Inc. 19s39.9183

L------------------------J 
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the modem is in the middle of a data 
call. Two other methods of transmit­
ting the command character exist : 
changing it to another character and 
then transmitting the former com­
mand character, or placing the 
modem in the UNLISTEN mode to 
be discussed and then transmitting 
the character. 

U an argument is not given in the 
command, the modem assumes the 
default value as the argument. The 
arguments are all ASCII numbers 
and/or characters. The numbers 
themselves are ASCII-encoded hexa­
decimal (0 to 9 and A to F) characters. 
All commands are absorbed by the 
modem, which means it doesn't send 
them on through the telephone line. 

Once a command is received by the 
modem, it returns a status message 
to the host. These status messages 
are framed as follows: 

<com> <status character > 

<LF> <CR> 


A command character precedes each 
message to let the host know that the 
message regards status and not data 
from a remote modem. All status 
messages are made up of a single 
status character, except for those re­
sulting from the commands LIST, 
QUERY, and DIAL. 1l1ese three com­
mands are necessarily longer to 
return command information. Table 
4 summarizes the Info-Mate's reper­
toire of status messages. 

Dialing Command Variations 
There are five basic variations of 

the dialing command: dial last, dial 
immediate, dial-immediate alternate, 
dial from memory, and dial-from­
memory alternate. AU dialing com­
mands can initiate either DTMF or 
rotary-pulse dialing. 

Each dialing variation refers to a 
number string as a source for the 
number to be dialed . For immediate­
type dialing commands, the number 
string is supplied with the command, 
whereas the dial-last- and dial-from­
memory-type commands refer to 
number strings previously entered 
into the modem. 

Along with the telephone digits, 
the number string can contain con­



trol characters that direct the Info­
Mate to dial adaptively or inter­
pretively t.lsing tone- or pulse-dialing. 
Pause or wait characters can also be 
inserted that enable tandem dialing 
through PBXs or carrier facilities such 
as MCI or SPRINT. Table 5 hows the 
characters allowed in the numbe.r 
string. Table 6 shows some typical 
number strings. 

After a dialing command is given 
to the Info-Mate, it interprets the ap­
propriate number string to determine 
how the dialing process should pro ­
ceed. As the number is dialed, the 
dialed number string is returned to 
the host in the form of a status 
message: 

<com> <NUMBER> 

<LF><CR> 


This message enables the host to fol­
io'>\' the progress of the number 
dialed . 

During the dialing process, if the 
modem is directed to pause and wait 
for the cUaJ tone, and if the tone is not 
found after 5 seconds, the modem 
aborts the call, returning a number 
string that terminates with the failed­
pause-for-d.ial-tone character. In ad­
dition to this character, a NO DLAL 
TONE status is rehrrned: 

<com> <TERMINATED NUMBER 
STRlNG> <Lf> <CR> 

<com> X <LF> <CR> 

After a call has been successfully 
dfaled, the modem monitors the tele­
phone line for call-progress tone . If 
the number string is terminated with 
a Z, however, the modem takes no 
further action . Instead, the modem 
is left OFF HOOK, with its 
modulator silenced. Employing this 
OFF-HOOK mode is typically how 
you would use the modem to initiate 
a voice cal l. 

Phone Number Storage 
TI1e modem can store as many as 

fifty-two 32-character strings, either 
phone numbers or log-on messages, 
or a combination of both . Each entry 
is stored by sending the following 
command from the host to the 
modem: 

Status 

<com>A<LF> <CR> 

<com>B< LF><CR> 

<com>D<LF> <CR> 

<com>N<LF> <CA> 

<corn> R< LF> <CR> 

<com>V< LF> <CR> 

<com>W<LF> <CR> 

< com > <LF> <CA> 

< COrn>?< LF> <CR> 

<com> <DIALED 
NUMBER> <LF> <CR> 

<com > <H,H2 > <LF> <CR> 

Description 

Data call answered 

Busy number reached 

Modem disconnect 

No anS'over or command failure 

RING-BACK tone or ring signal 

Voice received 

Modem answer but host is at wronQ speed 

Command-complete acknowledgment 

Command-entry error 

Number dialed 

H,H2 represent hexadecimal status of the program 
register 

Table 4: Info-Mate 212A slat1JS messages. 

Number-String 
Character Positions 

a..s 
·and II 1 

A 2 

T 2 

p 2 

TB 4 

PB 4 

B 2 

0 2 

z 2 

@ 
) 
( 2 

<SP> 

Meaning 

Dialed digits 

Dialed digits. tone only 

Adaptive dialing; pauses for dial tone, lhen automatically 
selects tone· or pulse·dialing for the remaining number· 
string digits. At the beginning of each number string, 
adaptive dialing is assumed unless otherwise specified, 

Pauses fo r dial tone, then dials the remaining dJgHs in 

the number string using DTMF tones 

Pauses for dlal tone, then dials the remaining digits fn 
the number string using pulse·dlaling 

Inserts a blind wail of 2 seconds into the dialing se­
quence without monitoring dial tone, then continues to 
dial the remaining digits in the number string using 
DTMF tones 

Inserts a blind wait of 2 seconds into the dialing 
sequence. then continues to dial the remaining digits In 
the number string using rotary-type pulses 

Inserts a 2-second pause in the dialing sequence 

If the number string ls term1naled with an ··o;· only he 
modem-answer tone is monitored for call-progress after 
dlaling 

II placed as the last charader in the number string, the 
modem terminates the dialing command wrthout going 
into the originate-data call mode. The modem stays OFF 
HOOK wlth its modulator squelched 

Placeholding characters 

Spaces are illegal 

Table 5: Permissible dialing-st-ring characters. 
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.Starbuck Model 8232 


Ageneral purpose real-world 

interface: connects to ANY 

computer or terminal via RS-232 


TYPICAL APPUCATIONS: 

•Use with printing terminal : 
create low-cost data logger 

·Use with modem and phone for 
remote acquisition & control 

•Capture data bursts for 
subsequent analysis/plotting 

• Monitor experiments; transfer 
data daily to main computer 

FEATURES: 

• 8 analog inputs, 0-5 voe 
• B digital Input channels 

•8 oplo-isolated outputs 

•All inputs and outputs fully 
protected lo withstand abuse 

• Bbit (0.4%) analog accuracy 

•On-board 2000 polnt butter 

• Up lo 5000 analog readings/s 

•Triggered acquisition 

• Units may be chained for 
extra channels 

•Controlled by ASCII stcings 

•Application manual details 
interfaces for common sensors 

• Applications engineer on call 

•THR IFTY PRICE: $540. completeI 
Applications manual only: $6. 
TRS-80 version also avallable 

*STARBUCK* 

DATA COMPANY 

PO Box 24, Newton, MA 02162 
(617) 237-7695 

Dealer and OEM lnqulrles welcome 
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Number Strings Meaning 

767·1 111 Dia1s 767­ 1 11 and adaptively selecls tone- or pulse­
dia!lng, If unspecified adaptive dialing fs assumed 

T767·1111 Dials 767-1111 using tones after pausing for dial tone 

P767-1111 Dials 767·1111 us,ng pulses alter paus~ng for dial tone 

BT767·1 111 Dials 767­ 111 us;ng tones after waiting 2 seconds. Aiter 
dialing, call-progress-tone detection Is limited to modem 
answer tone. 

18767-1111 Dials 767-1111 using tones a er waiting 2 seconds. Alter 
dlaling, call· progress· one detection 1s limited lo modem 
answer tone. 

PB767-1111 Dials 767-1111 using pulses alter waiting 2 seconds. Alter 
dialing, call-progress-tone detection is limiled to modern 
answer Iona 

PB767·1111Z Same as previous number s1nng except after dfalfng 
767-1111 the modem does not go into the orlginate·data 
mode. It stays off hook with Its modulator squelc'1ed, 
waiting for the next command. This 1s very usetul for 
placing voice calls, 

T9A(408)745·0450 Tone-dials 9 alter pausing fo r dial tone, then adap ively 
selects tone- or pulse·diallng to dial 745-0450, This is a 
typical format used for diating tandem calls through a 
PBX, 

T9P7771234T12345T4087671111 Tone-dials 9 alter pausing for d1al lone. then waits lor dial 
tone agam before pulse·dial1ng m·1234. After pausing 
for dial tone a thkd time, the number 12345 1s tone di· 
aled, Finally, after a lourth pause lor dial lone, the 
number (408) 767­ 1111 ls tone dialed. This is a typical 
number string used for calling through rong-distance­
carrier facilities such as MCI or SPRINt It s'1ould be 
noted that the number string ls 31 characters long, one 
less than the maximum allol!'.'ed . 

Table 6: Typicnl dialing commn11ds. 

<com> STORE <LEITER> play of that memory location when 
' MESSAGE ' <CR> using the LIST command. Only an@ 

is listed as a placeholder, which is 
In this command sequence, LET­ meant to ensure log-on or pass­

TER specifies one of fifty-two word-message security. 
32-character memory locations. Al­ To list the numbers or log-on 
though it can be a word of any messages stored in the modem, a 
length, it must begin with an alpha­ host need only send the following 
betical letter (A to Z or a to z). The command to the modem : <com> 
message to be stored-MESSAGE­ LIST< CR> . In response, the list ap­
can b a telephone number or a log­ pears on the video screen, with the 
on message, but it must be bounded last number stored listed first, fol­
by single quotes or apostrophes. Any lowed by as many as 52 stored num­
character except <com > , QUOTE, ber or log-on-message locations. 
and Control-H can be embedded be­ For example, to send a message 
tween the quotes, even <CR> and stored in location A to a remote 
<LF > characters. QUOTEs are modem for database-password ac­
reserved as delimiters, while Control­ ce s, the following command would 
H or the backspace key is used to be sent to the modem: 
backspace over entry error . If a 
<com> is entered in the message, <com> MA <CR> 
the entire command is aborted and 
a new one is begun. As many as 16 letters can be specified 

The @ sign is a special storage char­ withln the message (M) command. 
acter that, when entered as the first AfteI the message referred to by the 
character in the message, inhibits dis- first Jetter, the modem sends the sec­
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Dat a vuT~Complete Information Management Facil ity 

Here's What They're Saying About Us 
"I t seems that eacl1 time I would tell someone about the package since they had never heard of ii they 
would automatically d iscredit it as "cheap " - wh ich it is in price. not quality. You have now lent some 
credibili ty to my claims of its usefulness. .. Leigh B. Willard 

Nelson Data Services. Lovingston. VA 22949 
" /purchased Data Vu for my Osborne las t December and I now use it in many applications of my work./ 
find it has many features that are not available on much more expensive data management programs ... 

Michael Dawson 
Saskatoon Legal Assista nce Clinic Society. Saskatoon. Sask. 

" Thank you !! for DA TAVU. After spending hundreds of dollars and hours on OBA SE 11 , Condor and 
other OBA SE systems, with little or no results in applying them in my business I feel that DA TA VU is a 
SUPER DBASE system that can be implemented by any small business." 

James E. Proctor 
President. Va/com. Inc . White River. VT 

"This relational data base system in perhaps the finest value in software today. You include an easy-to­
use screen formatting utility and a powerful forms processor that truly make setting up a data base a task 
easy enough for any user. ' Scott M. Baker 

Assistant Manager, Heathkit , Jericho , NY 

Aulomatic Screen Design (ASD) : This 
feature permits you to speci fy the design 
of a lorm (which may be mu lti-page) tha t 
you wish to use for data en try and data 
viewing. You simply layout a screen mask 
and within secon ds. without any 
programming . a data entry program can 
be generated. 

See DataVu'~ at your local 
software dealer. We also 
have a demonstration 
system up and running. You 
can dial in and try most of the 
DataVu '" features . Call us for 
more information. 

Thinkers 

Soft, Inc. 


P.O. Box 221 

Garden City , NY 11530 


(516) 294-8104 
Circle 446 on inquiry ca rd . 

Automatic Menu Generation: This feature 
permits you to design your own menus in 
which each option in U1e menu may invoke 
an executable program or a batch file. You 
simply layout the menu pages, and within 
seconds, without any programming, you r 
menu program can be generated . This 
allows you to construc t user-friendly 
menu-driven packages. 

Report Generation: Reports generated 
from your data base(s) that become 
routine and have enduring va lue may be 
specified by you in detailed format to the 
Report Generation feature . It is designed 
to retrieve in l ormation from th e da ta base 
with simple statements and perform 
arithmelic operations. 

Relational Data Base Management: 
Havi ng established data base(s) throu gh 
use of the ASD feat ure. you may use the 
Relational Data Base Management fea ture 
to manipulate and retrieve these data. This 
feature supplies 12 commands and four 
util ity programs to support act ivities li ke 
Select, Sort. Index. Join . Relormat, and so 
on. 

All This. 
for only 

$250~omplete 

Avai lable for IBM PC. CPI M""-80: Osborne. 
Northstar, Micro Decision, Kaypro , Superbrain, 
Heath 891Z100. Televideo. NEC. Sanyo. Xerox . 
Apple II . and 8" SSSDdisk . CP/M, -86 

CPIM Is a re91$tered TM ol 01g11al Reseprch , inc 

· If you want to impress your boss. or 
your fr iends. we 'll gladly charge you 
S?OO. tor this sorrware package. 
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Query-Status Table 

0 OFF HOOK asserted 

c carrier detected 

H high speed (1200 bps) 

s self-test enabled 

A analog loop test enabled 

R remote originated digital 
loop 

D digital loop locally enabled 

u UNLISTEN mode enabled 

x modem Xecho's transmitted 
data 

z remote digital loop enabled 

/X1X2 current hexadecimal TEST 
error count 

Table 7: Query-status symbols. 

and referenced message, and so on. 
Each message can be any length but 
must begin with an alphabetical let­
ter. Only the first letter is interpreted 
to dete rmine which one of the fifty­
two 32-cliaracter memory locations is 
selected. Messages sent are not dis­
played in order to protect the log-on 
pa sword ecurity. 

Questioning the Modem 
At any point during the operation 

of the modem, it is useful to deter­
mine its current status. With the Info­
Mate, status can be determined by 
entering the follow ing command: 

<com > QUERY <CR> 

If modem status is normal, the 
message <com> OCHSARDUXZ/ 
X1X2 < LF > < CR> is sent to the 
host sy tern . Each character has a 
pe ific meaning, as shown in tab! 

7. lf a period (.) replaces any of the 
status characters, it implies the nega­
tive or opposite status condition . 

Testing the System 
No matter how sophisticated or in­

tellig nt the modem, if, for some 
reason, yo u cannot communicate 
your data, all the features in the 
world are no help at all. When a fai l­
ure occurs, it is normally a rather 
long and drawn-out process to deter­
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Info-Mate Test Modes 

When a problem occurs during lmnsmis­
sio11 of a message over your modem, you 
can direct the Info-Mate 212A to perfonn 
m1y of eight self-diagnostic tests. The test 
n1m1bers shown in pare11!11eses replace the 
argument n in t/Ie test command described 
il1 the main text. 

Analog loop tests (0,1). In l/1ese two 
tests for the originate and answer modes, 
respectively, the host's transmitted data is 
modulated and looped back through Ille 
modem's denrod11/nlor, and Ille restiltanl re­
ceived data is tmnsmined lo tl1e host. This 
mode lets you detenni11e if the modem and 
datn-tenninal host are opemti11g correctly 
together by clwcking to see if tile received 
data matches the tm11smilled data . 

Analog loop self te11ts (2,3). These 
two tests are similar to me mmlog loop 
tests, except- l/1af ihe rnodem lrn11smits a 
pse11rlora11do111 dnla pattern i11 place of the 
host data. It /lien checks to see t/1111 tl1e cor­
rect data pa/fem is received. These tesfs 
check the modem itself. 

Digital loop test (4). This te t loops 
Ille demodulated receiued data back to the 
tm11s111il mod11/ntor, enabling t/1e modem 
to retransmit all data se11I to it from n re­
mote modem. 

Remote d.igital loop (5). In !Iris test, 
a remote modem rather than the local 
modem is requested to begin the digita/­
loop test. The proced11re enables tl1e host 
computer to send data through the local 
modem to the temole modem and inspect 
the returned data for accumci;. Tlris test 
verifies /lint both local and temole modem 
a11d the teleplio11e li11e are operational. 

Remote digital loop ·elf test (6). This 
test is the same as the remote digital loop 
test , except ilia! data fro111 ll1e modem's in­
ternal random pattem generator and 
checker is substituted for the host's da ta. 

Self lest, end-to-end (7). In this lest, 
the lorn/ modem sends a pse11domndo111 test 
pattern to the remote modem and expects 
lo see /Jtal same paltem from tfre remote 
modem. This lesl cnn isolate data errors 
dow11 lo the direction of fmnsmission . 

mine where in the system the en-or 
has occurr d : in your modem, in the 
telephone line, or in the other 
modem. TI-1is diagno tic pr cess is 
simplified considera bly in the lnfo­
Mate, which can perform any of eight 
different tests (see box, "Info-Mate 
Test Modes") upon transmission of 
the command <co m > TEST 

n <CR>, where the argument n in­
dicates the approp riate test mode. 

To Listen Or Not to Listen 
The Info-Mate's on-board com­

mand int rpreter supports two 
operational modes: LISTEN and 
U LISTEN. In the USTE mode, 
host commands are decoded and ex­
ecuted. But in the UNLISTE mod , 
host commands are transmitted just 
like data and are not interpreted . This 
mode allows the modem to en ure 
total data transparency. A unique 
algorithm allows the host terminaJ or 
computer to dynamically direct the 
modem to move in or out of th 
LIST mode. 

Either of these modes is initiated 
us ing the U LISTE command: 
<com>U LISTE n<CR> 1 
w here n is ither 0 or 1. 

When n = 1, the modem does not 
Ii ten for command in th e data 
mode. When n=O, the modem does 
not listen for commands in the data 
mode until the host transmits a break 
(a start bit, all-0 data bits, and a 0 stop 
bit). Thereafter, the modem listens 
for the ho t until it is commanded to 
again UNLISTEN. The host's break 
signal is absorbed by the command 
in terp reter a nd does not pas 
through to the phone Line. This com­
mand assures that inadvertently em­
bedded commands in block of data 
sent through the modem do not af­
fect the data transmission. Both 
binary and ASCH files can therefore 
be passed through the modem with 
complete data transparency ensured. 

Quiet, Please 
Finally, there is the ZZZZ com­

mand- <com>ZZZZ n <CR>­
which, appropriately enough, makes 
the modem quiet. When the com­
mand is given, the mod m silence 
its transmitt r and stay OFF HOOK. 
TI1i command typically serves a a 
transition from data mode to voice­
communication mode. To return to 
the data mode, the ORIGINATE or 
ANSWER command may be issued. • 

Stephe11 D11r/1a111 is dfreclor of applications and 
ndvm1red product plmmirig al Cennctek Microelec­
1ro11ics (1308 Borregas Ave. , S111111yvale, A 
94089-3565). 



The Professional1s Editor for 

Progra1n Develop111ent-~ WordProcessing 

FULL SCREEN EDITOR Source CodeTranslations 
Widely acclaimed as an editor, VEDIT has 
evolved to be much more. Only VEDIT offers 
the combination of a versatile full screen 
editor integrated with a powerful command 
language. For the first time you'll be able to 
perform complex, yet useful, text manip­
ulations that are virtual ly impossible with 
other editors or word processors. Plus, its 
customizability and hardware support 
ensure that VEDIT will be perfectly matched 
to your individual needs and to any 
microcomputer you are ever likely to own. 

With two modes of operation, VEDIT never 
compromises its speed or ease of use for its 
power and sophistication. As one reviewer 
(Bradford Thompson, BYlE) wrote: 'If this 
review gives you an appetite for simplicity 
while editing, then VEDIT is well worth 
considering.' Its command language, based 
on TECO, is virtually a text oriented 
programming language, allowing command 
macros to be created, loaded and saved on 
disk. Yet its simplicity allows even a novice to 
perform tasks beyond the capabilities of any 
word processor. 

IBM PC. Displaywriter • Zen1th ZIOO artd Z89 ° NEC APC 0 DEC Rainbow ~nd Vfl80 ° Televideo 802 

TRS-80 I, II and 16 °Xerox 820 °Apple II Soltcard 0 SuperBrmn °NorthStar 


MP; M °CP/ M-66 °MP/M-86 °Concurrent CP/ M·86 • Cromix 0 Turbo DOS 0 MSDOS 0 PCDOS 


VEDIT - Disk and Manual 
8080, Z80 orlBM PC . .... . . $150 
CP/ M-86orMSDOS . .... ..$195 
Manual only . . ... . . . . . .... ,$18 

ltM 

VEDIT cuts programming time in half - with 
multiple file handling, macro capability and 
special features for Pascal , PL/I , 'C', Cobol, 
Assembler and other languages. And it can 
help with source code translations (example 
ZILOG to/ from INTEL translator macros are 
included). A complete line of translators wil.I 
be available by the year's end. 

Word processing is a snap with word wrap, 
paragraph and print functions. Command 
macros free you from tedious search/ re­
place operations. Hundreds of search/re­
place on dozens of files can be performed by 
VEDIT without waiting or intervening. 

VEDIT easily configures to your favorite key­
board layout Use any function or cursor 
keys you wish. It optimally supports nearly 
every 8080, Z80 and 8086 computer. 

Go ahead and expect a lot from VEDIT. Its 
performance and our support will satisfy 
your most exacting needs. 

To order, please specify your 8080, Z80 or 
8086 microcomputer, operating system and 
disk format 

/_ 

COMPARE VEDIT'S FEATURES 

• True Full Screen Editing 
• Horizontal scrolling 
• Edit files one disk in length 
• Automatic Disk Bufferlng 
• Compact (only 16K) and Fast 
• Display of line and column # 

• Set/ Goto text markers 
• 'Undo' key to restore line 
• Automatic lndent/Undent 
e Adjustable Tab positions 
• Repeat function key 
e Text Move and Copy 
e 10 Scratchpad Buffers 
• Load/ Save buffers on disk 
e Powerful command macros 
• Directory display 
• 	 Edit additional (small) 

files simultaneously 
• Insert another disk file 
• Unlimited file handling 
• Recovery from 'Full Disk' 
• Change disks while editing 
• Word wrap, format paragraph 
• Simple Printing 
• 150 page indexed manual 
• Startup command fi le 
• Menu driven installation 
• Program CRT function keys 
• Support newest CRT terminals 
• Support smart CRT functions 
• Flexible Memory Mapped support 
• Customizable keyboard layout 

CompuView

PRODUCTS, INC. 

1955 Pauline Blvd., Suite 200 °Ann Arbor. Michigan 48103 ° (313) 996-1299 
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Developing a Truly Portable 

Visicalc 


Now you can use an electronic .worksheet on your 
HP-75 portable computer 


One of the most flexible and use­
fu l tools busy professionals can have 
in a portable computer is an elec­
tronic spreadsheet. In addition to 
providmg standard analysis capabili­
ty1 a. spreadsheet can help keep track 
of travel expenses, sales transactions, 
and data collection in the field, and 
answer urgent "what if" questions for 
the user on the run. 

With the goal of providing such 
capability, Hewlett-Packard's Portable 
Computer Division decided to adapt 
Visicorp's popular electronic spread­
sheet, Ylsicalc, to the HP-75 portable 
computer, The primary objective was 
to provide a truly portable version of 
this powerful. software while retain­
ing its close compatibility with other 
Visicalc products. Users already 
familiar with Visicak will quickly 
recognize its characteristic features in 
the adapted version. 

Another design criterion was to 
take full advantage of some of the 
t-IP-75's sophisticated capabilities- in 
particular, the computer's multiple­
file structure in RAM (random-access 
read/write memory), which permits 
a variety of file types : BASIC pro­
grams, text and appointment files, 
and, with the introduction of Visicalc, 
worksheet files. This structure per­
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by William T. Johnson 

milted development of some unique 
Visicak features, including multiple 
worksheets in RAM, data references 
from one worksheet to anoth er, and 
formulas in cells that call BASIC pro­
grams. In addition, BAS(C programs 
can operate on worksheets. 

To meet these criteria1 an HP soft­
ware team generated all-original 
code. The re ult was a 32K-byte plug­
in ROM (read-only memory) module 
that connects to one of the HP-75's 
three expan ion slots. To speed devel­
opment, the team programmed the 
funcHonal shell (VCBASIC) in llK 
bytes of BASIC. VCBASlC is sup­
ported by 21K bytes of assembly lan­
guage that assist in speed-critical 
areas and allow interaction with the 
HP-75 operating system . Assembly 
support for VCBASIC is called via 
keywords, w hich also enable other 
BASIC programs to create and 
manipulate work heels. Table 1 lists 
tho e keywords and their functions . 

The Portable Environment 
The HP-75 provides the power and 

sophi tication f a high-l vel-lan­
guage computer in a portable system. 
Measuring 10 by 5 by 1v. inches, it 
weighs 26 ounces and Is fully bat­
tery operated. The unit features a 

single-line, 32-character LCD (liqujd­
crystal display) and ha a built-in 
Hewlett-Packard Interface Loop 
(HPIL)1 so it can be used with a full­
sized video display and other periph­
eral devices (see photo 1) . A built-in 
magnetic card reader can be used for 
storing RAM files, or a digital cassette 
connected through the HPfL can be 
used for mass storage. 

Standard memory consist of 16K 
bytes of CMOS (complementary 
metal-oxide semkonductor) RAM. 
expandable to 24K bytes. The 48K­
byte BASlC operating system in­
cludes time- and appointment-mod 
capabilities. The keyboard is fully re­
definable and overlays are availabl 
for spe ia1 user needs. The HP-75 can 
also run BASIC and assembly lan­
guage &om up to three plug-in ROM 
modules with as much a 32K bytes 
apiece. 

To adapt Visicalc to this portable 
environment, the design team had to 
decide how to implement the single­
line display as a window into the 
worksheet while preserving the pro­
gram's character. It chose to have the 
display show one cell of a worksheet 
at a time. Each cell can be accessed 
using either standard cell coordinate 
or user-defined labels for colwnn and 
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Photo 1: Visi.calc spreadsheets can be viewed on the HP-75 's single-line display, on a video monitor, or on printouts. 

row headers. Pressing the Time key 
toggles between a cell's default 
headers (columns A, B, C, etc. and 
rows 1, 2, 3, etc.) and such user­
defined headers as January, February, 
March (columns) and Rent, Auto, 
Taxes (rows). Similarly, touching the 
Appt key toggles between the result­
display mode for a cell and the 
formula-display mode. 

For example, suppose the column 
C header is defined as March and the 
row 4 header is Expenses, which 
covers the sums of items in rows 1 to 
3. If March expenses were $1000, this 
figure can be accessed by using either 
the default coordinates: 

C4: 1000 

or the user-defined coordinates: 

March • Expenses : 1000 

You can also choose to view the for­
mula that was used to calculate the 
$1000 figure, either in term of default 
headers: 

C4: SUM(Cl . . . C3) 

or as more meaningful, user-defined 
headers: 

March ·Expenses: 
SUM([March · Rent] ... 

[March • Taxes]) 

A problem that arises with this ar­
rangement is how to examine a cell's 
entire contents when they exceed the 
32-character capability of the LCD. lf 
you a.re viewing (not editing) the 
worksheet, arrow keys move the win­
dow framed by the display from cell 
to cell, across the columns or up and 
down the rows. Then, within a cell, 
the Run key scrolls the contents for­

ward and Shilt-Run scrolls them 
backward. To help you read very long 
contents, Tab and Shift.'.fab keys cause 
the contents to skip forward or 
backward across the display one win­
dow length at a time. However, dur­
ing the editing of cell contents, m.ove­
ment within the cell is controlled by 
the arrow keys. 

To gain the full benefit of using the 
portable spreadsheet, you must also 
be able to use peripherals freely, as 
with a conventional desktop system. 
To permit such use, the l-Il'-75 Visicalc 
must use the HPIL capability to full 
advantage. Provisions have thus been 
made to vary column width for video 
and printer outputs and to set line 
length and width parameters for 
HPIL video interfaces. A special 
printing option allows column-order 
listings of all the formulas used in a 
worksheet, along with their cell coor­
dinates. Finally, Visicalc was also 
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made compatible with the HP-75 
mainframe COPY command to per­
m.it storing worksheets on a magnetic 
card or digital cassette tape. 

Product Design 
Rath~ than running as a program, 

Visicak was added to the HP-75 as 
another operating mode, along with 
Time, Appt, and Edit. One advantage 
of this approach is that the Attn key 
does not halt Visicak but instead 
always returns you to the top opera­
tional level. The top level is used for 
viewing the spreadsheet and enter­
ing the other two operational levels, 
cell-entry and command . Several 
operations can be carried out at the 
top level, including window move­
ments. In addition, a Go To operation 
moves the window directly to the cell 
specified, and an alternate window 
can be defined to allow single-key 
toggling between two closely related 
cells. 

The celJ-entry level is entered auto­
matically by merely selecting a cell 
and beginning to enter data. Full cell 
editing is allowed during cell eJ"1try; 
user-defined headers in formulas can 
also be entered there. Several func­
tions are available at the cell-entry 
level to help create formulas, in­
cluding AVERAGE, which comput s 
the average of numbers in a list; 
MAXL, which computes the max­
imum value of numbers in a listj and 
SUM, which computes the sum of 
numbers in a 1ist. Moreover, you 
can create additional extension func­
tion using BASIC programs that can 
be used in formulas in the same man­
ner as standard cell-entry functions. 

You enter the command level by 
pressing the slash (/) key, which 
brings a command menu onto the 
display. Commands are then chosen 
by pressing the corresponding letter 
keys, which include D (deletes the 
column or row in which the cell dis­
play resides), M (moves the column 
or -row within the worksheet), R 
(replicates cell entries across a col­
umn or row), I (inserts a blank col­
umn or row) 1 and H (enters user­
defined headers). Using BASIC pro­
grams, you can also define extended 
commands, which then have their 
own letters added to the command 
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Keyword 
ACTIVE$ 
AVERAGE 
BLANK 
CALLVC 
CELLTYPE 

CHOICE$ 
CLRLCD 
CLRSCR 
COL 
COLWIDTH$ 

COORD$ 
CURSOFF 
CURSON 
DECOMP:!i 
DELCOL 

DELAOW 
DIR$ 
DSP$ 
DUMP 
ENDVC 

ERROR 
FIRSTREFS 
GETFORMAT 
GETFORMULA$ 
GETLABEL$ 

GETSETUP$ 
GETSTATUS 
GETVALUE$ 
GETWIDTH 
HIGH$ 

INCAT 
INLINE$ 
INPBUF$ 
INPPlR 
INPWIN 

INSCOL 
INSROW 
INTERP$ 
IRFLAG 
LE.GAL 

Descrlplton 
relurns the We narne of lhe at;tlve workshee1 
returns the aver<1ge of Cl hs\ 
blanks a cell 
simUar to the HP-75 CALL statement 
returns the type of a cell 

returns the legal choices from a message 
clears lhe LCD 
clears lhe video 
returns the column number of a coordinate 
returns a local column width 

returns a coordinate given Hie column and row 
lurns oH the cell cursor on the vrdeo 
rurns on the cell cursor on the 114deo 
returns a ormula from V1s11;:alc scratch space 
deletes a column rn a worksheet 

deteies a row In a worksheel 
returns hie names chronorogfcally 
returns the name of the DISPLAY lS device 
sends a worksheet lo !he pnnter or Y10eo 
ends Vls1calc 

returns the Yalue ERROR 
returns the frrst ceOreference in a lom1ula 
returns a local forrnat from a cell 
returns a iormuta lrom a cell 
returns a label from a cell 

retums a primer·setup string from a worksheet 
returns status 1ntormal1on f1om a worksheet 
returns a value from a cell 
returns a local column W1dlh from a worksheet 
returns a slnng that ts h1ghl1gh1ed 

checks lhe ei<istence of a me 
extends keyboard input capabihues 
returns the contenls ol \he input butler 
returns the ,:ios1Uon oi lhe edit culSor 
returns the pos111on of the frrs cha.racier 1n 111e LCD wincrow 

rnsens a column m a worksheet 
inserts a row 10 a worksheet 
calculet.es a formula in V1s1calc scratch space 
returns the corsar type 
checks lhe syn1a of a coordinate 

Table 1: Tlit>se 82 keywords wert' d~'l.·~loped i11 nssembly lrt11gu11ge to suµµorl VCBAS!C. 

menu . (This capability will be di · 
cu sed later in more detail.) 

To program the e capabilitie e ­
peditiously. Visicalc wa broken 
down into functional modules. One 
module, for example, handles top­
)evel functions and another defines 
special-key fw-1ctions. Each com­
mand-level function has its own 
module. Additional support modules 
perform functions that are genera lly 
transparent to you, including video 
support, user interface and memory 
management, and parsing, inter­
preting, and decompiling formulas . 

Many of these functions can be in­
voked using the keywords developed 
in as embly language tO" support 
VCBAsrc. The capability to imple­
ment user-defined column and row 
headers was integrated into all 
modules. 

Product Development 
As much of the software as possi­

ble was developed in BASIC because 
that language is easier than oth rs to 
write, debug, and modify. Its disad­
vantages are that it is not compact, 
presenting ROM space constraints, 
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Keywo rd 
MARK 
MAXCOL 
MAXL 
MAXROW 
MEAN 

MESSAGE$ 
MINL 
MOVCOL 
MOVROW 
NA 

NEXTREF$ 
PARSE 
PAT$ 
PRWtDTH? 
PUTFOAMAT 

PUTFORMULA 
PUTLABEL 
PUTRLABEL 
PUTSETUP 
PUTSTATUS 

PUTVALUE 
PUTWIDTH 
RCLVAR 
RECALC 
REPLICATE 

ROW 
SE TWIN 
SOURCE 
SPEW 
STOVAR 

SUM 
TARGET 
UNMARK 
UPCOL 
UPROW 

VA LC HK 
vc 
VLENGTH 
VW1 DTH 
WAITKE't'$ 

WINSIZ 
WORKSHEET 

Descript ion 
marks a cell reference as bemg re/alive 
returns tl"Je maximum co1umn from a worlGheel 
returns the max1murn of a hst 
returns he maximum row lrom a worksheet 
returns the mean oi a list 

returns a message 
returns the m1rwnum of a list 
moves a column 1n a worksheel 
moves a row 10 a worksheet 
returns the value NA 

relurns the next cell reference in a formula 
convens a tormula 1n o tts rnterna/ form 
returns the name a( the PRINTER IS device 
returns PW1DTH 
puts a format Into a cell 

puts a lormuta 1n10 a cell 
puts a label 11110 a cell 
puts a repearnty label 1n o a ceU 
puts a pnnler setup stnng 11110 a worksheet 
puts status mtormat1on mro a worksheet 

pus a value into a cell 
puts a tocal column width into a workst1eet 
recalls vanables 
1ecalculates a cell or a workSheel 
perfo,ms replical•on 

returns lhe row number of a coordinate 
sets the LCD Window 
estab1Jst1es lhe source range lor REPLICATE 
displays t1 1e internal form or a lotmula 
stores vanables 

re1urns the sum al a list 
establishes the target range for AEPUCATE 
unrnarks marked cell references 
returns the column bourtdary o be displayed or pnnted 
returns the row boundary to be displayed or printed 

similar to the HP·75 VAL funci1on 
runs Vjslcalc 
sets the length of lhe video 
sets the width ol the video 
s1m1lar to Hie HP-75 KEY$ function 

returns the size of the LCD window 
specifies the active workshee 

nor does it effecti ely perform speed­
critical cakulation . Many functional 
modules that would eventuaJly b 
converted to as embly language, at 
least in part, were initially sketched 
out in BASIC. An example of how 
th is approach was fo!Jowed can be 
seen in the development of the par er 
module. 

The parser's role i to check for 
pr per syntax of fom1ulas entered in ­
to worksheet cells. One problem is 
that a variety of n nstandard syntac­
tical combination are possible. A for­
mula can . for example. include user-

defined headers, s uch as 

January - Remai_n : 
[N t Payj - !January - Exp nses] 

or include cell references to o ther 
worksheets: 

April - Sales: 

1.02"'lApril · Salesj:FY1982 


where FY1982 is the name of another 
worksheet in RAM , It can a lso in ­
lude all to BASIC program such1 

as 

Group A - std dev : 
STD (lGr-oup A]1 . 

(Group Aj 47) 

w h ere STD is a program that calcu­
lates the standard deviation of a list 
of parameters. Making a firs t pass in 
BASIC permitted rapid d evelopment 
of the parsing algorithms need ed to 
take into account all these combina­
tions. Assembly-language subroutine 
call to the HP-75 mainframe parser 
were then us d to gain speed in 
critical areas. 

Once a sembly language had been 
used to develop display and key­
board-control keyword s, BA IC 
proved adequate for producing the 
LCD user interface for each func­
tional module. Care was taken in de­
igning key functions to optimize 

user friend lines s. For example, to 
a lleviate potential confusion over the 
dual role of arrow keys, a flashing 
cursor appear when the arrows are 
used for cell editing, and no cur or 
appears when, in the top level, ar­
rows are used to move the display 
wi ndow about th e worksheet. 
Similarly, the split-window feature of 

ther Visicak versi ns was adapted 
by creating an alternate wind ow that 
can be accessed via one key troke. 
Assembly language was also needed 
to program other support modules 
s uch a memory management. 

The memory-management module 
s to res worksheet data in a compact 
format as it is entered into cells. Each 
data item is matched to its cell loca­
tion by a pointer table. A goal of the 
design was to return every usable 
byte to the u er. Visicalc verhead in 
RAM, plus HP-75 operating system 
verhead, is approximately 4600 

bytes, which m eans that you have 
either 12K bytes (with standard HP-75 
memory) or 20K bytes (with the HP 
82700A memory module added) 
available to store worksheets and 
o ther files. Even the coordinate loca­
tion 0,0 of the pointer table was uti­
lized, providing an intercept for 
BASIC programs at tart-up, cell en­
try, and end of Vis icalc. Trus efficient 
memory management thus permits 
the HP-75's 20K-byte RAM to hold 
.31l< bytes of HP-86187 worksh et in-
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formation or 27K bytes of HP-85 
worksheet information when the sys­
tem is used in conjunction with 
HP-85, 86, and 87 personal com­
puters. 

Although the maximum allowable 
number of rows or columns is 255, 
available RAM determines the prac­
tical limits on the size of worksheets. 
How much of thjs space is actually 
available depends on how many cells 
are filled as well as the information 
in them. An empty worksheet of any 
size requires only 22 bytes of mem­
ory. As cells are filled in, the mem­
ory-management module dynamical­
ly reconfigures the work heet to ac­
commodate the data into a rectangle 
just large enough to include the 
highest-numbered column and row 
that contain filled cells. 

The interaction between VCBASIC 
and assembly language in a func­
tional module can be illustrated using 
the Insert command to insert a new 
column. VCBASIC first sets up the 
following prompt in the LCD: 

Insert: Col Row 

After the C key is pressed, a 
VCBASIC routine checks to see that 
this input is valid and branches to the 
appropriate line in the functional 
software shell. Assembly language, 
meanwhile, provides VCBASIC with 
neces ary information on the spread­
sheet-using the keyword MAXCOL, 
which returns the last active column 
on the right-and performs the re­
quired memory management for a 
column insert, using the keyword 
INSCOL. The line of VCBASIC that 
initiates the inserting of a c lumn i 
thus IF MAXCOL <255 THEN 
INSCOL C, which translates into: "lf 
the maximum column number in the 
worksheet is less than 255, then in­
sert another column at the current 
column position designated by the 
VCBASIC variable C:' 

Using Keywords 
A total of 82 keywords have been 

developed in assembly language to 
support VCBASIC. Some, such as 
those just described, are involved in 
memory management. Others are 
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In the Hard DiskJ....~~ ...... 

Tallgrass Clears 


a Path 




Li ting l: A BASIC program for recorrli11g travel expe11ses. 	 Listing 2: A11 empty tmve/-exp1mse 
worksheet. 

\ 0 ! t..r-.:1vel expDnG doi.t collttet.or - W"t.J - 0$111183 
JOO CL11SCA Ii WOR~SHEET "t..-vl<>~P"" e H$•ST~l11AJ(CCJl.-21 

Travel £~pense Rt:tPcrt105 INPUT "Ent ,.- d~y nu..tl ~: " .H•;N 
110 N• lNT(N) i JF N(J OR N>"l' OR N>ttAXCOl...- 1 Tl-Etl SEEP GOTO LO:S 

83/05/30 23,45, 3120 FOR C• I TO HAJCOl..- 2 
l:SO IF D=N THEN 300 
140 NEXT C TRVLEXPS A 

DAY It50 OISP ~P l ea5e wait,. -M 
200 lNSCOL C Ii' PVTFORHAT C,1.~ i P\.frFORl1AT C,2,• 

205 P\Jrt...ABE r::,o, " Dav "&STRSlN) i PUTRLABEL c,e, .._. i' PIJTRLA!ll:L c,20,· - " 
 I date 
208 C CMR• 164+CI 2 C> ty 

3 ail" •oc.2 10 PU'TFORtfUU\ C,"1 1 •,.u,. I •i.CS-'t"3•• • "l'£q,"71 • 
4 auto 	 .(JO220 PUTFontlUl..A c. 21 , "su•d "i.cs.a.· 11 ••• "l!.Cfl.'' I "11 •• 
S "Ii lea.qe l 	 . 0 0 230 PUTJ"ORttULA C, 23,cs g,""l'+"l!.CS.."21 • 
b p;orklng 	 .oo 300 C• =GE'rLA9El..S IC,Ol 
7 addtrans: 	 .oo~05 FOR R~ ! TO 2 e~10 vs~GETl..AIJELSIC,RI 
9 Transpar: .001~O Df$P COORO-S (C,R,Sl;": " ; & lNPUT "" ,Vs ; Vs Ii PUTLABEL C,R,Vs 

330 NEn R 10 

400 8=3 e E~7 Ii' GOSUB JOOO 1 t room .00 
12 brkf,;as:t : .00410 B=ll i E=19 Ii' GOSUB 1000 

~~O DISP •End of progra~~ 13 lunch I .00 
l.4 d i .nner 	 .00500 END 
15 bus conf I 	 .001000 FOR R• B TO E 
16 porte,-	 .oo~OJO IF CELl..TVPEIC ,fU=6 THEN VSm"" EL.SE V LiETVAL.UESIC,R,0) 
17 l;oundry : .001020 DISP COORDSIC,R,Sl;"• "; i ll'IPUT ·· .vs,vs 

1030 ON ERROR aoro IOSQ LB phorio ~ .00 
10 40 PUTVAl.UE C,R,Vs I~ addlod9,.1 .oo 

20 ~~~--~~~~ J 050 OFF ERROR fl' NEXT R 
J060 RETURN 2.1 Lodging : .OOl .00 

22 : I 
23 Expnn cocl . 001 .oo 

expand the worksheet by inserting 
Listing 3: A filled-in worksheet of Imvvl expe11ses. 	 a new column and puts the appropri­

ate formulas into the new column 
(lines 200 to 230). Next, the program 

03/05130 2 3:47:10 
steps through the worksheet, access· 

TRV EXPSt Day l Dav 2 o .. v 3 Day 4 D;oy 5 Tot.. l ing column and row headers and UI­
d.ata !'lay 4 P1ay 5 ..... y 6 11 y 7 l't..V 8 rent cell entries, then prompts for 
dty Sf SF LA LA Prt. l nd 
a r 217.97 I J 2 . 3'1 2Sb.IO 596 . 3 1 more information u ing the work­
.auto 45.13 12 . 4 7 45. 3:2 102. -q2 
Oiil '.I I 1. 54 2.45 10.34 2 4 .33 	 sheet headers and the cell data a 
p;irklng 5.00 6.00 	 ll.00 defauJt values . Finally, the program.arJd ,..,.,. t 	 15.1.2 L..1 .. 00 43.51 

puts the collected inputs into the 
T ir.11n ...por l 174.00 I .12 271. 10: 76Sl.07 

l worksheet (lines 305to1060) . An e ­
r"'"QOIJI 35."7 43.67 48.89 48.89 177.02 
br-~~aot : 5.87 4.33 7.89 5. 1 3 ample of acompleted travel-expen e23.22 
lunch 12.65 10.03 s.12 7 . 56 3. 77: 39.13 worksheet appears in listing 3.dinner 15.34 2 1 . 44 17.76 16.34 I 70.llS 
bu_s conf ~ 30.00 30.00 
port:e,.... 7.00 5.00 12.00 
lat.Jridry : 6.70 12.00 IB.70 	 Calling BASIC Programs 
phone 12.72 4 .. 62 14.b2 31.'16 
addlodgl!'I,_____ .00 BASIC programs can be called from 

cell formulas because HP-75 Visicalc Lodging t 89.15 121.17 84.28 J 04.54 3.77: 402.'11 

uses its own interpreter in assembly
Exp&nnasl 360.69 149.40 258.28 11'1 .66 274.871 1170.'19 

language instead of the HP-75 main­
frame interpr ter. ln addition, this 
module als interprets VCBASfC 
(Visicalc thus interprets itself) and a 

used in the parser and decompiler or tr duced by a n example. The BASIC Visi-command BASIC program that 
for user-interface upport. Together program in listing l u es the spread­ extends the Visicak command set. 
thes keyword comprise what could sheet language to prompt you for Using this. interpreter gives Visicalc 
be alled a preadsheet language, travel-expense items and enters th two important types of control. Fir t, 
which provides the programmer with collected data into the appropriate it allows Vi kale to intercept any 
the tool to access and manipulate worksheet cells. Listing 2 shows the error from called BASIC programs, 
HP-75 Vi icalc worksheets from initial appearance of the travel­ so that you are returned to the work­
BASIC programs. Use of this power­ expense worksheet. sheet and not locked out. Second, it 
ful language extension is fully de- The BASIC program u es keywords prevents the Attn key from halting 
cribed in a programmer's reference to create and open the worksheet VCBASlC and therefore e ·iting 

manual included with the Visicalc "trvlexps" (line 100) and to prompt Vlsicalc. 
software. you for day entry number. If a new Calling BASIC programs from for­

The use of keywords can best be in· day number is specified, the program mulas in cells introduc s a new 

'n !>oplcmb,., 19!13 •~ OYTE Publlcotions lt1< 
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WHEN YOU BUYAN ATARI~ COMPUTER, 

WE PUT OUR EXPERTISE ON THE LINE~ 


There's no ti m it to what you can do with a home 
computer.. . and no way any n1erc instruction man­
ual can help you discover all the po ibilities. 

o ATARI give you the extra help you need: 
an ATARI computer expert to answer your 
questions. Free. He'll help you write your own 
programs, learn how to do new 
thing , and diagnose problems 
when the thing you're trying 
to do just don't work out. 

It's the ATARI Help Line. 
A toll-free help-and-in ormation 
ervice to help you get more out 

of your ATARI Computer. Just call 1-800-538-8543.* 
And if you ever need an thing fixed , 

ATARI has over 1,600 ATARI 'ERVJCE'"' enters 
nationwide. You'll find the nearest one listed 
under "Computer " in your Yellow Pages. 

ATARI SERVI E i n't the only good rea on 
to buy an ATARI ystem. But it '· 

an ;1wfully good reason not 
to choo e any other kind. 

Circle 42 on inquiry card. 

~· @ l ~AJ r\ tan , Inc _ All R i~ht.o; lk~rvt:d 0 8 A \.Varne r Communic3t1ons ompa ny 

*Cali ornia : 1-800-672-1404 



Circ le 498 on inquiry card . 

256K BYTE MEMORY CARD 

FOR 

IBM-PC 
=YOU CAN'T BEAT IT A BIT::. 

WHEN IT COMES TO RELIABILITY 

J Oil10~~Rtd ¥Ath fP l•4'blMy IJJ 111md 
• Ft~I Panfl' dteclilng 
e 5"1111, l)M -,: ('gqnl 

• "It t~tps !.old.ered dhe-c.tl"y 
• f~Nit -Q.rcide ciuahty t.omoonent?.- ~"'rAoycd 
• long hRle 61.1• n~"l·~u 

s: 

0 

c 

m 

I 

• l ~um h ftll(! ·j:lillaHrtl on "'3 Ohm r11i" ttiiehll l:IH& 

Z l5fjl( B ·~b<I <hi.. 
] Ada:reuable. on ant 64.t<B baund.i.ry 

·4 Full \ Pet·d, no--w11•~ d:auited 
5 ~11.fl'ifl'.C!d m11t4I c.,,rd gU1de i>U.Jched 
6 Source t1:!ltng ro< eJ.t~n51lil'1! mt!ncry tt15iOnf!! 
1 ful l pairts il nd 4i11bor wan11nsv 
8 011 '""'•hel l del•••1y 
g h~.-edlble pr1.ce 

Call your local dealer! 
DISTRIBUTOR 
SOUTH EAST ASIA & CHINA 
RENfUL COMPUTER LTD. 
8/ F .• CHl't'U BANK BLDG., 
78, DES voe:ux ROAD. c.. 
HONG KONG 

ISA Co., Ltd. 

B EIAN BLDG .• 2·6·16" OK AO. HINJ Kl · Kil . 

TOKYO 160 JAPAN . PHON E: o:l-232 - 570 

TELE X: 2324~96 h '!'OK ABLE: I. AHE I ' 
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Listing 4: This in-uest111enl-1mnlysis wo rksheet inc/11de worksheet fomw/as. 

1n ¥estment analy& i5 on the sale a~ propa~ty .. 

INVES"t A !l c 
ill'llOi.A"t nu111ber pr.,. lad 

----+---­
l cfl - 4050.00 I ll/BO 
2 c-f2 - 190. 00 7 12/90- 06/91 
3 cf3 - 192.00 4 07/81 - 10/81 
~ c f 4 - 3 10.00 I 11/BI 
5 c-fS - 192.00 !l 12/81 - 10/92 
6 cf/, - 350. 00 I 11/Er.! 
7 c-f7 - 192.00 ., 12/92-08/83 
B : ­
9 tot"I : - 11 378.00 <---cajih J nv&!a.tcd 

10 
I I sell i ng : 2'!1000.00 
12 balance: - 10 767.00 
13 c lo~ing: - 2290.00 
14 :--- ­
15 net 11943.00 <-----cash returned 
16 
17 IRR 2.40 7. per year 
19 NFV - 1174. 33 7.00 X d iscount 

Work&hRet ~ormU l ~s: 

B:S/OS/3 1 14 :S2:2S 

INVEST 

a,.ount-total: Al •Bl+A2 aB2+A:nB3-+A41B4+(15SIJ.S Hlb1'86.J.A7• 97 
amgun t~r 1 o~t ng1 - .11A1J +2 l0 
amount~n t : Ali+Al2+A13 
amaunt"" J RR: TVt1<l., 2. A1 ..... A7,AI5., Bl ..... B?, l .) •1 2 
....aunt ~NFv: TVH< 2, 2, AI ••• A7,Al5, Bl ••• B?, I , !l l 8/ t 2) . ( l +BJB/ ( 12 •1 001) ~sUP1lBI •• , 1)7> 

dimension in spreadsheet capability 
and is a unique feature of HP-75 Visi ­
caJc. Again, the easiest way to intro­
duce this capability is through a brief 
example, this time a program (listing 
4) for analyzing investment . 

Here, calls are made in two for­
mulas to the custom program TVM 
(time value of money) . ln cell Al7, 
TVM is called to calculate the inter­
nal rate of retu rn (fRR) realized by 
sale of property. In ce ll A18, TVM is 
called to calculate the net future value 
(NFV) of the ca h returned, assum­
ing a 7-percent discount rate. The 
multiple-file-structure capability is 
used here for passing parameters be ­
tween a worksheet and a BASJC e ­
tension function . At recalculation, 
TVM reads the worksheet vaJues 
written to a data fil e named VTSI­
DATA and return the calculated 
value back to the worksheet cell 
through that file. 

Other BASIC programs ca n also be 
called from the com mand level of 
HP-75 Visicalc, although the process 
is somewhat more complicated . First, 
a change must be made in the com­

mand-level prompt . This prompt is 
buiJt from message 21 (command) 
and message 22 (DFGHTMPRVW-) 
in the Visicak ROM. The keyword 
MESSAGE$ is used by VCBASIC to 
access these messages. Alternative 
messages can be accessed through 
MESSAGE$ if they reside in the text 
file named VlSIMSGS. By entering a 
replacement for message 22 into 
VISrMSGS : 

22 DFGHlMPRVW- E 

the command-level prompt will ap­
pear as 

Command: 
DFGH1MPRVW-E 

The final letter E provides the hook 
needed to call a BASK program that 
defines a new command-level fu nc­
tion . Such. ''Visi-command" pro­
grams aie numbered sequentially in 
the order of the letter or letters that 
follow the hyphen in the command-
et message. Pressing the letter E in 

response to the new command-set 

http:11943.00
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PRINTER MODEM ADAPTOR BUFFER SPOOLER 

REMOTE CONTROLLER FILTER TRANSLATOR 

JOB CONTROLLER I r GRATOR ABC SWITCH 


fPffiU[l]U ~ffi 
~pt/mlzer 

ON PAUi! 

' AHUID CHAT!YI TECHNOlOOV, INC. 

Jn short : 
Printer Optimizer, 

probably the most useful 
computer accessory you may 
ever own. 

Super Holding Tank 
We don't need to tell you 

that a spooler will greatly improve 
the performance of your 
computer. The Printer Optimizer 
comes with up to 256K of 
memory. 

Universal Adaptor 
The myriad of printers , 

computers and programs have 
made for a giant incompatible 
mess . The Printer Optimizer can 
adapt almost anything to 
anything, not only e lectronically 
but software-wise, includlng 
filtering and translating the actual 
data . 

Remote Controller 
Most people who buy a dot 

matrix printer get a bunch of 
features they can't even use , 
unless they can 
write their own oP'tl - (;Ull>E 
programs . The 

1• Nol'-""A'­
Printer Optimizer 2. • Co"1>r.~•fD 
makes controlling 3 • f ..~At1c;.eD 

<I,. IT"1.1G.~a smart printer as 
S • f~lll!Li (oMPA>'l'easy as using a 

remote control 
TV set. 

Complete User Control 
Even better , it can do the 

controlling automatically based on 
the data coming through it . The 
user can make up his own 
commands to access every trick 
the printer is capable of, plus 
some of our tricks as well ... 

Multi-Printer Switcher 
Most people use two 

printers : a matrix printer and a 
letter quality printer . The Printer 
Optimizer can connect as many 
as three printers to a single 
computer output , with switching 
at the press of a button or upon 
receipt of a user defined 
command. 

Job Controller 
The Printer Optimizer can 

change the order in which jobs 
are printed , with multi-copy and 
selective reprinting . cutting down 
computer use as well as the 
number of forms changes . 

~~/!JKJ~~ ETTERS1t._'1_f j . . INVOICES 
u :Y ...., CJ CHECKS 

Creative Problem Solver 
It can pause for paper 

changes. shrink spacing, translate 
languages, provide an X-ray of 
incoming data , cleanup the 
appearance of a spreadsheet . . . 

Feb 
Mar 

before 

.00 
5.45 

Feb: n/a 
Mar: 5.45 

t1fter 

Actually Exists 
The Printer Optimizer is also 

competitively priced , has a one 
year limited warranty, and is 
available thro ugh business 
computer dealers worldwide . 

Other Products 
We also make two fine 

typewriter adaptors for IBM 
Electronics and Olivetti portables. 

For more information call toll free 
soo.433.5313 


(in Texas 817-261-6905) 


APPLIED 

CREATIVE 


TECHNOLOGY INC. 

PO Box 5263, Arlington . TX 76011 

O Send details on the Printer Optimizer. 

O Send details on typewriter Interfaces . 

O Have. a representative ca ll me. 


and my (PRINTER 
IJecomes... 
and my PRINTER 
/Ject111se'( 'turns M /xJk/&iftl/ics 

Tltl.•------------ ­
add headings to a listing or graphics Compo30Y

to a letter , send printer output 
Addte:ss ---------- ­through a modem .. . creative C11y _____.S 101e-.Z1p ___

applications are endless . And yet 
Tele phone Ex1 .__the Printer Optimizer is as easy to Prtnler Oplimlzer . MEDIAMIX ETI and TYPE & PRINT 

use as a telephone auto -dialer. are trademarks .o{ Applied Creative Technology , loc. 

http:At1c;.eD


message above would call a user­
written BASIC program called 
VISICMl. If another letter were 
added, it would call VlSICM2, and 
so fo rth. 

Visi-command programs define a 
set of commands that act a exten­
sions of those defined in VCBASfC. 
They provide the mea ns by which 
you can customize Visicalc in an un­
precedented manner. Using this 
capability, for example, you can com­
mand the sorting and alphabetizing 
of data by column or row. Worksheet 
can be translated into other data for­
mats. Considerable amounts of text 
can be entered and then formatted. 
Other possible command extensions 
include plotter and printer graphics 
output, creation of schedul e charts, 
and utilities for collection and 
management of data. 

The Resulting Product 
The final HP-75 Visicalc package 

contains the 32K-byte plug-in moduJe 
that supports the features described 
here, an owner's manual and a pro­

grammer's reference manual, and a 
keyboard overlay indicating rede­
fined keys used with Visicalc. In ad­
dition, magnetic cards provide you 
w ith a sample worksheet, a sample 
BASIC program (that solves for inter­
nal rate of return), and some BASI 
Visi-command programs for use with 
the command-extension feature. 
Command extensions provided in­
clude sorting, alphabetizing, and 
clearing data from worksheets. 

The HP-75 Visicalc offers at least 
five unique features: (1) the first 
spreadsheet capability on a fully por­
table persona l computer that an also 
op rat as a desktop system, (2) the 
ability to define xtended functions 
as BASIC progTams, (3) the ability to 
extend the feature set for sp cial ap­
plication , (4) the ability to overlay 
multiple worksheets in RAM, and (5) 
the ability to automate the creation 
and manipulation of worksheets 
from BASIC programs using a 
spreadsheet language. 

The des igners anticipate that by 
combining sophisticati n and por­

tability, this new version of Visicalc 
will find a wide market. First-time 
users of an electronic spreadsheet 
will be able to use most of the impor­
tant product features w ithin a few 
hours, and sophisticated users can 
take advantage of its hooks to 
develop enhancements for an almost 
unlimited variety of special applica­
tions. In addition to providing the 
fea tures described here, the portable 
Visicalc can support multilingual 
prompting for international markets. 

In short, the HP-75 Visicalc pro­
vides the active professional with 
worksheet capability that can be used 
almost any-v.•here. Its unique features 
promise to set a new standard for 
power and convenience in software 
designed for the truly portable com­
puter market. • 

William T. folwson, a research anti rleirefopmm t 
engineer al Hmi/ell· Pack11rd's Port11b/e Co111p11/er 
Division (1000 NE Circle Blvd ., Cimmllis. OR 
97.330), lzeaded 1!1t• team that rle;;ig 11 ed tlze HP.JS 
Visicalc. 

AZTEC C - ' C ' PROGRAM DEVELOPMENT SYSTEM 

PORTABLE SOFTWARE APPLE CPIM IBM 

Sli4pplng: COD. 2nd day delivery. or Callada. add S!i Cruiooa 2od day or US neX1 


day delM>ry. adcl S20 Ou1s1d0 Ne>rth Amenca. add S20. and for 2nd d;>y add S75 
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The first flash was your initial decision to install a computer system . . . 

Congratulations on your foresight! You were 
smart to realize what it could do for your busi ­
ness at a time when the decision wasn't easy. 
Thus, your firm benefited from the increased 
efficiency. Now, as an experienced computer ­
user, you have an improved vantage point. If 
you make the right decision again, lightning 
can strike twice. 

You know the phenomenal rate of innovation 
and change in data processing. We are setting 
the pace with a system that makes it easy to 
create a network at no extra cost - AUTONET ! 

What's so special about AUTONET ? Plenty! 
1. 	 Local network from 2 to 255 addressable 

work stations 
2. 	Lower cost work stations need no disks or 

printer 
3 . 	Any work station can have own disk stor ­

age and printer 
4. 	No new software to write 

Autocontrol's AUTONET System & CP/ M * 
can revolutionize your entire data processing 
system. To insure lightning striking twice ... 
add AUTONET8

. 

Call to request catalog. Dealer inquiries welcomed. autocontrol 
314-739-0075 Circle 43 on inquiry card. 	 •Trademark of Digilaf Research 



If you guessed that a Practical 
Peripheral Microbuffer'.. 
printer buffer saves time, 
you're right. For the way it 
works, this inexpensive prod­
uct is the most practical addi­
tion to your microcomputer 
system ever. 

With Microbuffer, you 
don't have to wait for your 
printer to finish before you 
re ume using your computer. 

Data is received and 
stored at fast speeds, then 
relea ed from Microbuffer's 
memory to your printer. 

This is called buffer­
ing. The more you print, the 
more productive it makes your 
workflow. 

Depending on the ver­
sion of Microbuffer, these buf­
fering capacities range from a 
useful 8K of random access 
memory - big enough for 
8,000 characters of storage ­
up to a very 1ar e 256K ­
enough for 256,000 characters 
of storage. 
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Practical Peripherals 

makes stand-alone Micro­
buffers for any comput r and 
printer combina ion, including 
add-on units especially for 
Apple II computer and/ or 
Epson printers. 

Each has cl iff rent fea­
tures like graph ics dumps and 
text formatt ing beside its 
buffering capabilities. You can 
choose one that's ju t right for 
your ystem. 

Best of all. th y' re built 
to last and work exactly like 
they're supposed to. 

If you're sti ll guessing 
whether you can afford to have 
one, talk with any computer 
dealer. That' the be t way to 
fin d out how practical a 
Practical eri pherals 
Microbuffer is. 

l'RJIOTll:Jll...,,,,,••_ 
Practical Peripherals. 1 nc· _ 

~1 245 La Baya Dri\'C', WC'st la k(• \ illag-e . 

Califor nia 91~fi2 . (21 :1) 991 -8200 


Circle 361 on inquiry card. 
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The Gavilan-

A Full-Function Portable 


Computer 

CMOS logic, LCDs, and increased integrated-circuit density helped 

designers fit the conzputer and its printer into a briefcase 

Gavilan Computer Corporation de­
signed its mobile computer to meet 
the needs of the traveling profes­
sional. The company's rnain goal 
was to create a completely self-con­
tained, full-function computer sys­
tem small enough to slip into a brief­
case and light enough to be easily 
carried. 

The self-powered Gavilan (see 
photo 1a) has a full-size keyboard 
and numerical keypad, an easy-to­
use display, and an internal memory 
large enough to support popular ap­
plications. In addition , it has remov­
able mass storage, a modem, and 
serial port, and can perform every­
day computer functions su h as 
word processing and num ber 
crunching with well-integrated soft­
ware. The system comes with an 
add-on printer that uses Bt/2-inch­
wide paper and everything is built 
into a case that measures approx­
\Inate1y 11 by 17 by 3 inches (see 
photo lb). 

Design Criteria 
At Gavilan, we decided th at 

severa l criteria had to be met il the 
mobile computer was to be useful to 
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the traveling professional. The com­
puter had to be able to run for a long 
time on an internal battery pack 
(ideally, for at least 8 hours without 
recharging), yet it could not weigh 
more than 15 pounds . It had to have 
a standard QWERTY keyboard with 
a numeric 10-key pad (we felt that 

The Gavilan's mouse Is 
actually a touch panel 
formed by two parallel 

resistive membranes 
separated by spacers. 

miniature keyboard did not lend 
themselve to touch typing) and a 
bit-mapped display that could r pro­
duce at ]east 8 Unes of text as well as 
graph ic ymbols and icons. 111e com­
puter aJso had to have 64K bytes of 
memory e pandable to 1 megabyte, 
a built-in or add-on cassette for disk 
storage, an in tegrated modem, a 
seriaJ port, and a printer. Further­
more, it had to support a standard 
operating system. 

Incorporating all these features 
into a small pack.age was not as much 

of a problem as anticipated becau e 
of the industry 's progress in increas· 
ing integrated-circuit density, the 
availability of CMOS logic, and the 
perfection of rela tively large-area flat 
liquid-crystal displays (LCDs). 

A Portable 64- by 400-Pixel 
Display 

To ensure the usefulness of th 
new computer 's display, we agreed 
that it would have to present con­
siderable amounts of data without 
scro1ling . Furthermore, a graphics 
capability was essential to support 
anticipated application . 

A 24-li ne, BO-character CD would 
have been ideal, but no such displays 
were available. Eventually a 64- by 
400-pixel bit-mapped LCD was de­
cided upon . 

Resident firmware was then devel­
o ped to produce lines of 80 charac­
ters. And, because the display is bit­
mapped, icon and other graphic ele­
ments can be displayed. 

Use of the large LCD complicated 
the design of the d isplay controller . 
Because crystaJ fluid 's persistence is 
shorter than the time it takes to can 
through the display's 64 pixel rows, 
the LCD is divided into the horizon­



(la) 

ta! halves of 32 rows each, and the 
drivers are muJtiplexed so that both 
halves are scanned simultaneously. 
As a result, the display controller 
supplies two data streams, one for 
each half of the display. This way, 
the display's 64 row are painted in 
the time it takes to paint 32 rows . 

Although getting an 8-line, 
80-character display in the limited 
space avaiJable was an achievement, 
an 8-line page restricted our ability to 
process lengthy files. To simplify 
this, a special Zoom function was 
added in firmware. The Zoom func­
tion presents an outline image of a 
document with the posi tions of the 
eight active lines shown in a rec­
tangular verlay . Using this func­
tion, the overlay can be placed any­
where on the page outline, and the 
enclosed eight lines are displayed by 
a single-stroke command . Conven­
tional scrolling is also available 
through a set of pressure-sensitive 
croll keys located on a panel above 

the keyboard. Because an 8-line dis­
play might not be ideal for all appli­
cations (even with Zoom), addition­
al provisions make it possible to feed 
a 24 by 80 composite video signal to 
an external monitor. 

The LCD, its logic, and associated 
row and colu mn drivers are housed 
in a separate assembly attached by 

hinges to the computer case over the 
keyboard . A pair of spring-loaded 
posts at opposit ends of the key­
board raise and lower the display for 
easy viewing. The display lowers for 
stowing as the keyboard cover. 

The mechanical interface is made 
by hinges fastened to the top of the 
posts and bottom, or screen side, of 
the display lid (see photo 2). The 
electrical interface is provided by a 
ribbon cable in one of the posts. To 

perate the computer, the user 
pushes a button on the right side of 
the case, rel ea ing th e posts, which 
lift the bottom of the display lid 
above the top of the computer case. 
The lid then swings manually into an 
upright position. Mechanical detents 
providing 15-degree indexing begin­
ning at 90 degr es let the user lock 
the display into a comfortable view­
ing angle . When the user is done 
computing, he or she fo lds the dis­
play lid over the keyboard and 
pushes the case until it locks in place . 

Th Gavilan has a typewriter-like 
keyboard with full-travel keys on the 
industry-standard 31.i- inch spacing. 
The keyboard m ets the DlN stan­
dards for home-row height and 
angle. A numeric 10-key pad was in­
tegrated into the keyboard design to 
suit the needs of the mobile 
executive. 

Photo la and lb: The Gnvilan mobile com­
puter offers a full-size, full-travel keyboard 
with a 1111meric 10-key pad and a fold-up 
8-line, 80-chamcter liquid-crystal display. Tice 
snap-on printer adds le s tha11 5 inchl's to the 
comp11ter's le11gll1 , yet provides 50 cps 
fhro11ghp11t onto standard plai11 paper. Tice 
computer and printer fit easily into n 
standard-size briefcase and weigh less than 15 
pounds. 

Photo 2: Keys to the 11ser-frie11dli11ess of the 
Gavila11's packaging are the two spring-loaded 
posts and the hinge assemblies that attach tire 
display hatising to tile computer. The posts 
permit the /101~sing to fomr a cover that seals 
Oze keyboard when not in 11se yet rises to lift 
tlte display into its operating position . 
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Photo 3: Memory expansion is provided in 111e fom1 of unique capsules lhnt c1111tni11 the nppm­
printe memory chips and the /Joards req111red tn s1111porl tliem. 

An Electronic Mouse 
To make the new computer more 

user-friendly than a conventional 
desktop machine, we used a mou e 
rather than an individual cursor and 
function keys. With a mouse, ym­
bols and icons could simplify user ac­
cess of the applications software. 

Because the size of the system 
didn 't lend itself to the use of a hand~ 
held mouse, a pressure-sensitive 
touch-panel electronic mouse was 
developed . 

The Gavilan' electronic mou e is 
actually two parallel :resistive mem­
branes eparated by spacers. The 
sheets in the membrane assembly are 
scanned so that the location of any 
contact closure is quickly determined 
and encoded. To operate the mou e, 
the user pres es a finger against the 
touch panel and moves it in the 
direction he wants the cursor to 
move . The direction and speed of 
finger travel are determined through 
membrane scanning and encoding. 
Finger speed is converted into 
distance by a squares algorithm . 
Thus, a short but rapid finger move­
ment can send the cursor acros · the 
entire display. Conversely, very sl w 
finger movement results in pixel-by­
pixel cursor movement, providing 
precise control of the cursor position . 
The location of the finger 's contact 
with the touch panel is unimportant. 
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The touch panel supp rts software 
presenting variou directories. The 
user selects a listing, positions the 
cursor next to it, and taps the panel 
to execute the elected action. The 
listing is then highlighted in reverse 
video. The cursor does not have to 
be in a specific location ; it need only 
be positioned in the cell containjng 
the desired listing . 

The entire panel ab ve the key­
board is a membrane assembly. On 
either ide of the centrally located 
touch area are pre ure- ensitive 
function keys that call up menus, 
scroll the display, and permit other 
communkations with the processor. 
The panel is covered with a layer of 
mylar that sh uld wear indefinitely . 

Expandable Memory 
The basic Gavilan has 641< bytes of 

user RAM (random-access read/write 
memory); 32K byte are hou ed on 
the main printed-circuit board1 and 
the remaining 32K bytes are supplied 
in a special capsule designed to fit 
into the Limited space available. This 
memory provides better protection 
for the circuitry than plug-in cards or 
chips. 

Inside each capsule is a pair of 
printed-circuit boards (see photo 3). 
The edge of one board protrudes 
from an opening in the capsule's bot­
tom and serv as a rnale connector. 

There are four mating connectors 
used for capsule inserts on the main 
printed-circuit board in the left-rear 
corner of the computer, next to the 
31/2-inch floppy-clisk drive . 

Levers are built into the top of each 
capsule to facilitate removal of the 
capsuJes from their mating sockets . 
(Lack of space prohibit manual re­
moval of the capsules f:rom the 
sockets.) 

A lithium-thionyl-chloride battery 
in each capsule provides memor 
backup. With ordinary use, the bat­
tery will last more than a year. The 
condition of each lithium battery is 
monitored through an AID converter 
by a resident 80C51 CMOS single­
chlp microcomputer. When the bat­
tery needs to be replaced, the BOC51 
signals the computer, which notifie 
the user through a message on the 
display. The contents of the capsule 
can be loaded ont disk before the 
battery is removed. Replacement of 
the battery involves li ttle more than 
swinging out the bracket in the cap­
sule 's side and swapping batterie . 

Although each expansion capsule 
contains 32K bytes, the memory is 
mapped as 64K bytes, with the re­
majn:ing 32K bytes in ROM (read­
only memory) on the main board . 
This ROM holds the Gavilan operat­
ing system. Although mapping the 
operating system into four expansion 
m dules may seem redundant and 
wasteful, it provides much faster 
response to commands because the 
processor d esn't have to go ome­
where el e to pick up opera!:ing in­
structions , Even more significant, 
mapping the operating system into 
the memory space of all the capsules 
permits them to be used as applica­
tions modules containing both pro­
gramming and operating-sy tern in­
structions. Plugging in a capsule 
with an applications program in 
ROM converts the computer into a 
dedicated business machine prepro­
grammed to provide user support 
with no other in t:ructions . If more 
than one applications cap ule is jn­
staJled, the program nam appear in 
the main desktop, or directory . In 
thjs case, the touch panel is used to 
e lect and execute the desired 

application. 
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ORMATS AVAILA0LE -
CPIM Program names prefaced w ilh II are 
also available for fBM PC. 
OATA BASE MANAGEMENT SYSTEMS 

BUY OF THE YEAR! 
DBASE ll EVERYMA N$ DATA BASE 
PRIMER+EXTRA DISKETTE WITH DBASE 
ACCOUNTING, MAIL LIST AND INVEN ­
TORY PROGRAMS. IBM PC A ND GP/M­
CALL FOR OUR SPECIAL PRICE. 
FOX AND GELLER OUICKCODE WITH 
DBASE PACKAGE .... ... .. .. ..... $175 
~Condor W . .. .......... _. ...... . . $445 

ilNWA Slatpack ................... $349 

#TJM .................•. . ... . ..... $285 

~ lnfos1ar ..•. . ... . ... .......... . . . . . . Call 

WORO-PROCESSIN PACl<AGE 
HWords1ar. Mail Merge, Spel lstar • . • $39 5 
~Wordstar .•.. ... ....... .... .... . . $285 
#Mail Merge ......•.... . ..... ..... $1 35 
#Spell Siar ... .... ................ $14$ 
ll l ex isoll Spellbinder . , ...•... , .... $270 
#Aspen Spellchecker ....... , , ....... $36 
#Metasofl Benchmark ............. $335 
#Sorcim Spellguard ............... $135 
Peachtext .... .. .................. $285 
PRUOS~EET 

#Calcstar . . . . . ............. ..... .. . . $ 95 

#Supercalc II . ... . .. ... .. ..... .... $185 

#Microsolt Mulliplan .... . ........ . $185 


CCO!JNTING 

#TCS • E·qulvalenl of Peachlree • Specially 
Augmented By Warehouse Soflware Cus­
1omi2ed For Your IBM • Tennlnal and Prin ter­
GL. AR, PA. AP , •.••• . •Each Module $75 
....... .. . ..... ... ... . For All Four $275 
llCYMA ...•.................... ... • . Call 
UPeachtree GL. AR. AP .. . ...•.•.. $285 

ANGUAG S 
C-Basic .............•....•......... $99 
CB-80 . ......... ...............•.. $365 
Microsoft Basic 80 ....•....•.•. • .. $250 
Microsoft Basic Compiler •...•.• .. S31 5 
TffANSFER PROGRA 
Move-II .... ... .......... ........ ... .$95 
IBM PC Move- II .................. $11 0 
FOR ,.HE IBM pr 

Seti Price In U.S. 

Seven Function Board- Includes Async 

Adapter, Parallel Adapler, Clock with Battery 

Back-Up and Soflware. Game Port . 64K 

Memory Expandable lo 512K. 

1 year warranty ........... , . .......$2?? 

Floppy Disk Controller w/ Par. or Seria l 


p1~~i':ori 1"Cs color.~· e'Oar'ci :::: :: :::I~:~ 
Tandon 100-2 Drives ....... .. , ... . .. Call 
256 K Ram Board W/Async Port ... $365 

1!11111 MONEY BACK GUARANTEE 1111!11 
For lhe IBM PC-Flfly Six Utility Programs 
Including : L abel Program-Check 
Reconciliatton-Numerlc Conversion-IBM 
& EPSO N Prinler Set - Calculator 
Program-lntere.sl Cornpulation- Function 
Key Set- Menu Generation- Plus 47 others 
atl for $24.95 post paid - (requires 360K 
drives -160K drive version with 40 
programs only $19.95 post paid) 1r you are 
not completely sallsfied return with in 15 
days lor lull refund. 

Hayes Smartcom Program . . . . ...... $75 
PCDOS 
IBM PC Volkswriter ......... . ... . . $125 
PCII Copy Program ...... . .... . ..... $34 
Datamost Write-ON ..... .. .... .. .... $94 
Real Estate Investment Prag. . .. ... . . $94 
Microsolt Fl ight Simulator ..• .. ...... $38 
Howai d Real Estate Analyier II . ... $185 
IBM PC CP/M 86 ...... .. ........... $49 
CBasic86 ... . .. . .................. $145 
CI S Cobol86 ...................... $ 595 
Palcal MT• 86 W/Spp ... • .. . ...•... $45 0 
TERMS Prices inc.tu.de ~ cash dlscou I'll. Add 3ct. for 

charge oraers Shl.pplng Qn mosl It e ms $S 00 
AZ 01d rs. •5-¥. s.&18:1 ,ax 

WAREHOUSESOFTWARE r 
4935 Wes t Glendale Ave., Su lle 12 


Glendale, AZ 85301 .,,,,, 

(602) 842·1133 Technlcal ln lormallon ­
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8051 110 
PROCESS OR MODE M 

Figure 1: Packir1g a 16-bit microcomputer complete with a 360K-byte floppy disk a11d fu /1­
size keylmnrd info an 11A- by 11.4- by 2.7-inch case required some creative packaging. !11 
/h e layo11t of 1111' Gavilmr , the 31/i- inc/1 floppy disk is mounted crosswise at the right rear 
witIr access through fir e riglrl side of the case. / 11 fron t of the disk-drive access port 0 11 Fite 
rig/1t sideof the case jacks are /(lrn/ ed forcmmection lo tile built-in modem and fo r rm external 
24-line liy 80-drnmcler mo11 ilor. Tiu! enclosure al the left -rear corner reserves space fm' up 
to four-p/11g- i11 memon; caps1tles. Tlie main board fills most of the bottom of the case. Resi­
dent 111e11101:11 is conlairred on huo boards mounted above the main board between !he disk 
drive n11d tir e keyboard Abo11e the mem01y bonrds is the display conlro/ler board. 

Internal Layout 
Most of the M bile Computer's 

e lec tro nics are o n the mai n 
printed-circui t board on the bottom 

f the computer's ll.4- by 11.4-inch 
interior (see figure 1). Th se elec­
tron iri:; include the DC/D conv rter, 
the c nnector fo r in terfacing the 
printer and/or the second disk drive, 
a n RS-232 port, a keyboard , an 
in tegrated -mo use / fu nct io n -k e y 
t uch panel, and a 300-bit-per-sec ­
ond (bps) modem with auto-answer 
and auto-dial. The modem accepts 
domestic frequ ncies in accordance 
with Bell 103 and European freq uen­
cies in accord nee with ITT V.21 . 

Two memory boards housing 48K 
byte of re ide nt ROM co nta ining 
the display messages and the operat­
ing ystems and the 32K bytes of 
user RAM are mounted above the 
main board and are interfaced by 

con nectors . These memory boards 
are located between the battery pack 
ho using and the capsules' housing. 

A third board stacked above th e 
two memory boards contains the dis­
play controller, which can upport 
11 o t only the computer' own dis ­
play, but a wide variNy of other 
LCDs. Included in the controller is a 
proprietary ga te array that accesse 
a loca l memory to map the d isplay 
screen , which can be eith r th e com­
pu ter' s 8 by 80 LCD or a 24 by 80 ex ­
ternal CRT monitor. Selection of the 
d isp lay format is made under soft­
ware control via the touch panel. 

The compu ter uses a 31/2-inch 
fl oppy-d isk drive, which offer th 
ideal combination of large s torage 
capacity and small size. Th driv is 
mounted crosswise at the righ t rear 
of the case wi th disk acce s o n the 
right s ide. 
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Photo 4: T/1e bntten; pack consists of 10 1h-D 11ickel-cad111i11m cells, seve11 of whiclt nre in 
l11b11/ar form beside tire di k drive and memory cnps1ile enclosure. Tile rc111ai11i11g cells are 
housed sirle by side h1 arr upright position in th e space betwceii t/11: di k drive and th e cnps11/e 
e11c/os11re. 

Becau e no indu stry- tandard 
microfloppy format existed, we ini­
tially chose a 3-inch drive for the 
computer. It was originally the only 
mi rofloppy ompat ibl e with 
5 1/.1-inch drives in terms of rotational 
peed, disk format, and controlJer in­

terface . Since then, however, other 
compatible 31/2 -inch disk drives have 
become avai lable and may become 
th indu try standard. With that in 
mind , mechanical provisions were 

made so that man y different 
sub-4-inch microfloppy drives can be 
mount d to the case. The disk c n­
tro!Jer was also designed to b com­
patible wi th any of these drives. Disk 
access is through a detachable bezel 
th at i easy to replace, s implify in g 
drive chanoes during ass mbly . 

Making It All Work 
TI1e Mobile Computer uses 10 V2 -D 

nickel-cadmium cells that pow r a 

DC/DC converter, which in turn pro­
duce the voltages required to pm.ver 
specific component or subassem­
blies (see photo 4). The 12-vol t bat­
tery's capacity is great enough to 
co ntinuously power all the elec­
tronic and the disk drive in typical 
intermittent service for at least 8 
hour on one charge. The battery can 
be recharged to 80 percent of capac­
ity in less than 1V2 hours. 

Originally, the DC/DC converter 
wa unable to supply enough power 
to operate the battery pack for 8 
hours . The problem was caused pri­
marily by the NMOS 8088 pro­
cessor's large power draw . Becau e 
there was no way to reduce the 
8088's power consumption during 
operation, a scheme was devised to 
shut down the 8088 when it was idle.. 
Upon completion of its task, the 8088 
writes its internal states into memory 
and then powers down. When action 
is again required, the 8088's off-state 
is interrupted and it powers up . 

The 8088 determines which circuits 
need power and which do not. It 
turns off power to circuits that have 
nothing to do (most notably the 
microfloppy' spindle motor during 
periods when the disk is not being 
accessed). 

The 8088's power-down feature 
and its ability to control energy use 
in other circuits enable the DC/DC 
converter to supply the required 8 
hours of power. 

To maximize conversion efficiency 
while minimizing the size of the 
D /DC converter, a flyback circuit 
converter was used . Th is converter 
supplies various voltages to power 
the logic bus, the ELA interface, and 
the disk drive . The main nickel-cad­
mium battery is monjtor d by the 
80 51 microcomputer through an 
AID converter (as are the expansion 
capsules' lithium batteries), which 
s ignals the user through the 8088 and 
the d isplay wh n it's time to re­
charge the batteries . 

Size and weight limitations pro­
hibited putting a charger in the com­
put r itself, but a separate battery 
charger comes with the Mobile Com­
puter . The charger can operate the 
computer while recharging the bat­
te ries. The 80C51 monitors the bat-
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Only 

the Texas Instruments 

Professional Computer 

offers these 7advantages 


that addup to more computer 

for your money. 


Ifyou're a mart busine profe • 
sional, you w::im a busine compurer 
chat gives you rhe mo t productivity 
power for your dollar. For you, Tex.a 
In trnments has the answer: the Tl 
Profe..'\Sional Computer. With seven 
obvio11 advantage rhar make buy­
ing Tl make en e. 

The Disk Storage 
Advantage. 

The Tl Profe ional Compmer gives 
you tandard 320K floppy di k stor­
age. Thar' rw ce the randard dara 
. torage of the leadi ng ompetitor. 

The Function Key 
Advantage. 

We give you l 2 function key th, t 
you can ea. i!y preprogr.-im to make 
your work simpl r and easier. The 
e t the competition can do i 10 or 

fewer function key . 

The Keyboard 
Advantage. 

ur tandard rouch-typing lay ut 
makes word proce ing as ea y as ic­
ting at a typewriter. The separate 
numeric and cursor control keypads 
let y u i late information and enter 
numbers for spreadsheets more 
quickly. And with our isolated edit/ 
d /er keys, you'll never have to 

worry about accidentally erasing val ­
uable data. 

The Monitor 
Advantage. 

Our monitor gi es you 40-50% 
better resolution than the leading 
personal computer . . Which means 
you gee clearer di play that are easy 
on the eyes. And . ome of rhe sharp­
est graphics po ible today. 

The Software 
Advantage. 

Ther ' ofovare avai lal le now for 
the Tl Profe ional C 1mputer that 
meet virtua ll y very pr ft ional 
and ·mall bu ine · need. And with 
our mem ry expansion b ard, ym1 
rnn u e advanced incegrated software 
like Lotu 1-2-3 "" to help you d 
everal kinds of work without 

changing programs. 

The Expandability 
Advantage. 

Our tandard features like the floppy 
disk c ntroll r nd primer support 
are built-in so they don't take up the 
valuable e:xpan ion ·I t you'll need 
for adding optional features like 
communications and up to ren 
megabyte of hard-disk tom e. 
Which leads to one four mosr 
excitin adv ntages ... 

The Future Enhancement 
Advantage. 

No one wants to buy a personal 
computer thats already on the road 
to obsolescence. Thats why we're 
developing exciting new features 
that you can easily add to your 
Tl Pr fessionaJ Computer-like 
speech recognition. Imagine being 
able to say, 11Spreadsheet, please" 
and having it appear instanrly on 
your monitor. This and more will be 
available thi · fall. 

One additional benefit make the 
Tl Professional Computer especially 
a q-active - the price. Feature for 
feature, dollar for dollar, you'll get 
more computer for your money. 

Get the business computer that 
puts these benefits to your advan­
tage. Visic your Tl authorized d aler 
or wdte: Texas In truments Dara 

ysterns Group CA, Dept. 062B1, 
P. 0. Box 4024 0, Dallas, 
TX 75240. Or call roll-free: Jjs.
1-800-527-3500. .....,,, 

TEXAS ' 
INSTRUMENTS 


Creating useful products 
and ervices for you. 

C.'fl'!l'luhr 19ji l T"'<'b ln1m.,,<:N• l61~7l ·RI 
l·l I andlm., 111<11'it<k:t""1b•Hroo °""'1ni>m"'llf"!lfll'<;ill•"1 
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Photo 5: The snap-on printer is /roused in a case 111eas11ri11g 11 .4 by 4.9 by 3 incites m1rl 
weighs abo11t 5 pounds including its self-contained battery pack. 111 spite of lltis small size 
and light weight, the pri11ter ca11 lrnndle standa rd piai11 paper. 

tery through an AID converter dur­
ing recharge, and at the appropriate 
terminal voltage or temperature it re­
duces the charging rate to a trickle to 
protect the cells. 

The printer presented another 
power problem . The printhead and 
paper-feed motors required so much 
power that the battery pack would 
have had to be twice the size and 
weight of the one required to power 
just the computer itself. Although 
the larger pack could have been ac­

commodated, there was little reason 
to burden a user with th e extra 
weight. An analysis of computer 
usage patterns indicated that a built­
in printer wasn't essential-it could 
be a peripheral. 

Without the printer, the computer 
case is 11.4 inches square and less 
than 3 inches high, and it weighs 
about 9 pounds . 

A Snap-on Printer 
The separate printer is housed in 

Photo 6: To conseroe space and minimize power c011 s11111ptio11, a tlren11al pri11t head i 11 sed. 
U11/ike other tfrennal printers, however, t/1e Gavi/an printer prints 011 plain paper. Tire key 
is a special thermal lra11sfer ribbon contained in a pop-011t cartridge, wl1 ic/1ca 11 be removed 
wheri themm/ paper is used. 
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a box with the same cro s ection as 
the computer. It can be snapped onto 
the computer's back panel, provid­
ing both a mechanical and electrical 
interface ( ee photo 5). The electrical 
interface consists of an edgecard plug 
on the computer's rear panel mated 
with a jack on the front of the 
printer's case. The mechanica\ inter­
face uses a latching arrangement that 
provide easy connection and dis­
connection and a high level of hold­
ing tension. The final des ign us s 
two spring-loaded clamps (one on 
each end of the printer's front panel) 
that bite thin stainless-steel brackets 
on the computer's rear panel. The 
combination of the spring loading 
and the slant of the brackets provide 
a mechanical attachment between 
the two units that, in effect, make 
them a s ing le package. Th e 
mechanical interface is so strong tha t 
lifting the computer from its front 
edge will also ra ise the printer as if 
it were built into the sam case. 

The printer's dimensions are 4.9 by 
3 by 11.4 inches, allowing it to be car­
ried in the same standard-size brief­
case as the rest of the system . It is a 
plain-paper thermal graphics type 
with a special ribbon that transfers 
dye to plain paper when it is heated. 
The ribbon rides in a special cassette 
between the paper and the 16-wire 
ceramic printhead (see photo 6). The 
same mechanism that advances the 
printhead aJso advances the ribbon; 
when the ribbon is being used, the 
printer prints in one direction. When 
u ed ";ith thermal paper, however, 
the ribbon cassette can be snapped 
out of the printer, which then 
operates bidirectionally. Unidirec­
tional and bidirectional printing and 
prin th ad temperature are controlled 
by a resident microprocessor, which 
also manages character forma tion , 
the input buffers, and handshaking 
with the computer. 

A standard ASCTI character set , 
along with special characters for six 
foreign languages, and a graphics 
character set are contained in ROM. 
The printer operates at 50 cps (char­
acters per s cond) with or without 
the thermal tran fer ribbon . 
Throughput is faster with thermal 
paper, however, because of the 
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P. (11 aves you 80-100% of programming using 
dBASE II. " QUICKCODE is for business executives, businessmen, 
accountants, salesmen, anyone who wants to make dBASE ll 
faster and easier to operate. 

QUICKCODE is a program generator. A com­
puter program that writes computer programs. Think of it as a 
'translator' that sits between you and your computer tell ing it 
what you want and saving you from having to write a program 
everytime you want to get something done. If you own or use 
dBASE 11, or ever p lan to, you need QUICKCODEby Fox & Geller. 

" QUICKCODE is a well-written, easy-to-use program gen­
erator for dBASE IL .. " 

BYTEMAGAZINE 

W ith dGRAPH, the high-quality, easy-to-use 
graphics package from Fox & Geller, you tap the full power of 
your computer to produce a w ide variety of graphs and charts in 
color. And there's no special knowledge or prior programming 
experience required. 

dGRAPH is for businessmen, future analysts, sales 
managers, division supeNisors. Information is presented graph­
ically, comparisons are easier to make, stories more impactful, 
arguments more convincing. Simply stated, it will make you 
more effective. 

"dGRAPH can add dramatically to one's abi lity to 
manage, analyze and present data." 

Fox & Geller, Inc. 604 Market Street Elmwood Park. N.J. 07407 (201) 794 -8883 
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.------t: C86 - For rrotcsslonal Programmers :--- ­

Complete C Tight Code No Royalties Library Source 

• C - The Language for Professional Programmers: C combines 
fu ll control of the machine wi th the best productivity features. 

C Is used by: 

IBM Bell VisiCorp Digital Research MicroPro Wang Microsoft 


• A Complete Implementation - C86 includes all of the features 
described by Kernigan and Ritchie. C86 delivers portability, 
consistency, FULL C. 

• Extensions include long identifiers and additional data types. 

• Tight code Is produced by C86. Only needed code is linked 
from t'1e library. The January 1983 Byte benchmark shows 
C86 as the fastest. 

• No Royalties are payable to us on C programs you sell. 

• Library Source provided includes UNIX 1/0 support, interface 
with and control of the Operating System and of hardware, all 
functions described in K & R, a Mathematics Library, and a 
Trigonometry Library. 

• Overtay Support al lows development of large programs. 

• 	Ass~mbler may be used to write a funct ion. Macro support can 
increase productivity. Programs are ROMable. 

• 	Our Update Polley helps you to keep the Best Personal Com­
puter C Compiler for the 8086 as the 'technology improves. 

See your Dealer for : 
D Free Information: "C86 Product Description" . . ... . . .. .. . . NC 
o "The C Programming Language" by K & A .. . • ... .. •$ 25.00 
D "The C86 User Manual". . . • . . . . . . . . . . . . . • . . • • • • • • . • 35.00 
O C86 Compiler Diskette and Manual . . . . . . • . . . • . . . . . . 395.00 

We support all common formats under PC-DOS, CPM-86, MSDOS 
and MPM-86. 

VISA and Master Card accepted. They Say It All... We Do It ALL 

II Computer Innovations 
10 Mechanic Street 
Suite J-104 
Redbank, NJ 07701 
201-530-0995 

C88 Is a trademark ol Computer lnnovettons. Inc. OPM-ae 
and MPM-811 are lfll<Mmlfka ot Digital Research. 
MSDOS 11 a t rademark of Mlcrosolt. PCDOS la a 
ttademark of International Suslnen Machines. Prices subject to chB11ge without notlc<i . 

bidirectional-printing capability. The 
printer weighs about 5 pounds in ­
cluding the internal battery pack, 
which consists of 11 sub-C size 
nickel-cadmium ceUs. The integrated 
computer-printer package weighs 14 
pounds. 

The printer's battery delivers about 
60,000 characters between charges. 
The computer charger will also re­
charge the printer's battery pack. 
Control lines handled through the 
computer-tq-printer interface permit 
the 80C51 to 

1 

monitor the printer bat­
tery's charge and discharge just as it 
does the computer's . 

A Snap-on Second Disk Drive 
A second disk drive w ith a 

self-contained battery pack is housed 
in a case about the size of the printer. 
A dual-drive system consisting of the 
computer and the second driv (in 
place of the printer) will also fit easi­
ly into a briefcase. The second drive 
can include an additional 128K bytes 
'of main memory. The computer's 
80C51 monitors the voltage and 
temperature of the add-on drive' s 
battery as it does the battery in the 
printer. The add-on drive 's rear 
panel is equipped with the same 
electrical and m chanical interface as 
the computer, so the printer can be . 
snapped on to form a mechanically 
stable, fuUy integrated computer sys ­
tem with nearly a megabyte of re­
movable mas torage and an 
81/2-inch-wide plain-paper printer. 

We feel the Gavilan meets virtual ­
ly all the computing needs of the 
traveling professional. This com­
puter i enhanced by a proprietary 
operating system that enables ap ­
plications software to take full advan­
tage of the system 's hardware . in ad­
dition, off-the-shelf MS-DOS pro­
grams will run on the system . By in ­
tegrating these elements plus ex­
panded memory, a snap-on second 
disk drive and printer, and an exter­
nal monitor into a single sy tern, we 
believe the Gavilan mobile computer 
rivals conventional desktop 
computers. • 

F. john Zepecki is vice-president of hardware 
engineering al Gavilan Computer Corporation, 240 
Hacienda Aw., Campbell, CA 95008. 
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We deliver 
the 
information 
age 
to you ..• 
.. . codoy, w ithin reach of your 
relephone. rhere ore informocion 
utilities w ith almost any daco you 
could ask for. 

If you have Crosstalk and a 
modem, you hove whoc it cal-;es to 
hool<. almost any business 
microcomputer into thi.s incredible 
information network. 

The mosr widely used com­
munications program available, 
Crosstoll<. helps your computer 
transfer data to and from other 
microcomputers, dial-up mainframes. 
and information data bases that 
provide data to the public. 

You can gather the world's latest 
news, look over the most recent 
hourly stock prices, check on airline 
schedule and mol~e o reservation, 
get the recipe for Chlcl<.en Kiev, find 
out the weather forecast for Paris or 
Peoria, do research on the wines of 
Oordeaux, or answer complex legal 
questions. 

Almost anything you need to know 
is now within your reach. 

Crosstalk is available for most small 
business computers including IOM, 
Viaor. Texas Instruments and DEC. 
See your nearest computer retail 
store . or w ri te for the details. 

® Microstuf. Inc. 
1845 The Exchonge 
Suite 140 
Adonto, GA 30339 
(404) 952-0267 

CroU<alk b o Trodemar1< ol Micro"'-'. Inc. 

The ~rce I> o Trodemoll< al Soorce T..iecompu!ing Co. 

Compu~M! IS 0 T rodef'l>Olk al ~uf\ Olock 

IDM ts oTrademorl<ollDM. Inc. 

Vlaor Is o T rodi.-mrnll of Vla0< T edlnalogie• 

Tex<» lruc""""""'l>o Trodemo.k al Texas INM.>me~ 


0£C I> o T rodemar1< al Dlgltol Equlpmet11 Corp. 
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TEK .... RAPHICS DESr-TOP THE GRAPHICS 
PRuour T,.... STANDARD 

Powerful text editing. 

High-speed graphics. Color copies. 

The new desktop family from Tek! 


VT100 text editing and 
PLOT 10 color graphics 
are now packaged as 
basic desktop units and 
priced from $3995 
complete. 

Tek's new 4100 Series 
desktop terminals answer 
a range of resolutlon , 
screen size, color palette 
and local intelligence 
needs. All three feature 
outstanding 60 Hz non­
1nterlaced displays and 
rapid 16-bil graphic pro­
cessing speeds. 

-­---­---­--­---­--­---­---­-­-­ 60 
Hz 

As Stl'11 tlaled fr: ks )0 Hz 
rel•esr1 rate and tJright pt1os ­
r110 s r1 Sul tl1ck r free 
11r1aQt' v-.11ri p ;~rc~ 1 1ab1 y e1te1 
del1rnl 1on 1t-1an ll1ai prov1d1:Jd 
t-y '.30 Hz lermir ii"" uo11ng 
'J' . llf' pt·€' r lE'" '1r 

Standard capabiHties 
include 38.4K baud com­
munications; easy color 
selection from the key­
board; 4096 x 4096 ad­
d res sable display space; 
a separate display sur­
face for alphanumerics or 
commun icat ions dialog; 
and compatibility with 
ANSI X3.64 screen ed i­
tors, including DEC 
VT100 extensions. 

Each offers 41 05 41 07 4109 
an uncondi­
tional, one­
year on-site 
warran ty. Tek 

Display Size 330mm (13") 

Displayable Colors 
Gra phics B 
Alphanumeric 8 

330mm(13") 

16 
e 

483mm ( 19'") 

16 
B 

Warran ty-Plus Pateue 64 64 4.096 

extends this Resolution 480x360 640X480 640x 480 
Coverage two Segment Memory t28K Bytes 256K Bytes 
additional -Pr-ice---~s- ---------~--3-.995 $6.950 $9,950 
years at mini­
mal COS!. Warranty-Plus S195 $295 S395 

For less than $1 ,600, provides up to 886K RAM 
you can add Tek's com­ for slandalone program­
pact, plug-compatible ming and pre- or post­
4695 Color Graphics processing- to help you 
Copier. Wi th a palette ol conserve host power 
up to 125 shades. the 4695 while you build upon a 
lets you reproduce graphic central data base. 
and alphanumeric displays Factor in compatibility
on report-size paper or with Tek PLOT 10 soft­
transparency film at the ware and 4110 Series 
push of a button . 	 terminals, and you' ll 

discover the first 
desktop graphics that 
you can't outgrow. Cati 
your Tek Sales Engineer 
for a demonstration . 
For the number. or for 
literature , contact: 
U.S.A., Asia, Australia, 
Central & South America, 
Japan 
Tektronix, Inc. 
PO Box 4828 
Portland, OR 97208 
Phone: 800/547-1512 
Oregon only 8001452·1877 

Europe, Africa, Middle East 
Teklronix Europe B. V. 
Postbox 827 
1180 AV Amstelveen 
The Netherlands 
Telex: 18312-18328 

At any time, you Canada 
can plug into Tek's new Tektronix Canada Inc. 
4170 Local Graphics P.O. Box 6500 
Processing unit. The Bame, Ontario L4M 4V3 
CP/M-86-based 4170 Phone: 7051737-2700 

lektronix: 
COlwWIT"TED TO EXCELUNCE 
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Inside CMOS Technology 
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Photo 1: The die for the 80C51, with tile fu nctions of t/1e mrious sections identified. 

How CMOS devices are manufactured and a look at three of them 

by Martin B. Pawloski, Tony Moroyan, and Joe Altnether 

94 S<!ptemb<!r 1983 © BYTC PlJblica tions lnc 



CMOS (complementary metal­
oxide semiconductor) has often been 
called the ideal technology. It has low 
power dissip tion, high immunity to 

power-supply noise, symmetric 
switching characteristics, and a large 

l.lpply-voltage tolerance. But CMOS 
has rarely been used for advanced 
VLSI (very-large-scale-integratfon) 
microcomputer designs. Because of 
the complexity of the CMOS process, 
tb e 1 (integrated circuits) produced 
have traditionally had a relatively 
poor price/performance ratio. 

As a result, CMOS was used only 
in applications that required low 
power and were neither perf rmanc.e 
conscious (such as in cal uJators and 
watches) nor cost consciou (many 
military applications, for example). 
S uddenly, however, aIJ major semi­
conductor companie have an­
nounced either advanced CMO 
products or the intention of design­
ing their next generation of high­
performance micrnprocessors using 
CMOS technology. 

What ha happened to make 
CMOS both affordable and high per­
formance? For one thing, the domi­
nant VLSI technology, NMOS 
(n-channel metal-oxide semiconduc­
tor), is rapidly approaching the pro­
cess complexity of standard CMOS. 
H is not unusuc1l nowaday for 
NMOS technology to have up to four 
tran istor types with different 
operating characteristics. Much of the 
complexity of this process is added 
imply to help VLSI designer keep 

the operating power of their circuits 
under control. 

Second, CMOS circuit designers 
are being more selective in. the u e of 
static CMOS logic. Critically placed 
dynamic logic, creative circuit design, 
and u e of modes that offer varying 
degrees of power consumption a.re all 
tricks designers are using to maintain 
the advantages of CMOS. 

Finally, aggressive reduction in 
CMOS transistor size is being used 
t bnng CMOS performance tn bne 
with that of NMOS. As a matter of 
fact, many manufacturer are devel ­
oping CMOS as a derivative of their 
advanced NMOS processes. Thi not 
only improve CMOS performance 

levels but also boosts reliability and 
reduces development costs. 

The Evolution of LSl 
Early LSl circu.its were built with 

p-chan.nel MOS transistors, which 
permitted high-circuit densities yet 
were relatively slow and difficult to 
interface to normal integrated cir­
cujts, uch a TTL (transistor­
transistor logic). As an example, the 
ll03-type 1K by 1-bit dynamic RAM 
(random-access Tead/write memory), 
circa 1971, required its inputs (ad ­
dress, controls, and data) to swing 
between 1 and 15 volts (V) although 
jts output was measured in 
millivolts-hardly 1TL compatible! 
About- 1974, NMOS came to the 
rescue. lt provided faster peed, and 
mos t 0£ its inputs and outputs were 
TTL compatible. 

Low power 
requirements are a 
major advantage of 
designing a system 

that uses CMOS. 

NMOS wa more difficult to man­
ufacture than PMOS becau e con· 
taminants would vary the thresholds 
of the n-channeJ transistors, causing 
deviations in speed and perfor­
ma.nce. But this problem was quick­
ly overcome through ultraclean pro­
cessing rooms, and NMOS became 
the workhorse technology because it 
cost les to manufacture, was easy to 
use, and had good speed-power 
characteristic . And NMOS technol­
ogy had potential for greater im­
provement of it speed-power char­
acteristics thr01.1gh scaling {or shrink­
ing} of the silicon devices. The result 
of thi caling was HMOS (high­
speed NMOS), which accomplished 
three objectives : increased speed, 
reduced power, and increased 
density. 

Over the past 10 years, the reduc­
tion in transistor size ha , at the 
device level, increased memory den­
sity by a factor of 64, increased speed 

by a factor of 31 and reduced power 
consumption by a factor of 100. How­
ever, the scaling cannot continue ad 
infinitum becau e of resolution 
limitations of the photolithographk 
equipment used to make the circuits 
as well as breakdown mechanisms 
within the devices. More important, 
even before these limitations are, 
reached, heat dissipation will pro­
hibit major enhancements with 
NMOS. Heat generation increases 
exponentially with transistor count, 
and, at densities approaching 150,000 
transistors per integrated circuit, 
special cooling measures are re­
quired . This heat can accelerate 
failure mechanisms within the sili­
con, reducing device and system te­
Jiability. To hurdle th is barrier, low­
power devices must be used _ 

The Importance of 
Power Consumption 

The deveJopment of NMOS was 
purred on by the semiconductor in­

dustry's drive to produce high­
vol ume, large-capacity memory 
devices, for which high density, 
rather than low power consumption, 
was the primary concern. As VLSI 
began to emerge, however, power 
dissipation became a limiting factor 
in continued increases in NMOS 
packing densities. Thus, the sen-U· 
conductor industry turned to CMOS 
as a potential alternative. 

CMOS achieves its low power dis­
sipation through the use of both p­
and n-channel transistors (hence the 
name "complementary"). Essent:iaUy, 
no DC power is dissipated in either 
logical s tate, and AC power occurs 

nly during the relatively short 
switching period. Because most cir­
cuitry in a complex design is active 
only 10 to 20 percent of the time, 
CMOS achieves a dramatic reduction 
in power dissipation compared with 
NMOS, which continually dissipates 
DC power whenever an operating 
voltage is applied . 

Low power requirements are a ma­
jor advantage of designing a system 
that uses CMOS. Reducing power re­
quirements has a domino effect that 
often substantially reduces the cost of 
the end product: 
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Figure l: A compnrison of NMOS mu1 CMOS tec/rnologies. Fig11re 11! hows tire cl1em11tir 
di11gmms of nri inverter ns implemented i11 bath NMOS nnd CMOS. A hypollialical i11p111 
waveform and the resulting trnrrsistor crm'l?nts are shrYw11 in lb n11d 1r. 

• low power allow smaller, lower­
cost power suppUes to be used 
• power ctistribution in the system is 
simplified 
• cooling fans can be eliminated 
• printed-circuit boards ca n be 
packed more densely and can thus 
become smaller 

With smaUer power supplies, denser 
d.rcuit boards, and no fans, smaUer 
cabinets can be used, resulting in sav­
ings in chassis and enclosure costs. 
Also, power fail-safe and hand-held 
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use become possible if battery opera­
tion is feasible . 

Basic CMOS Operation 
To truly understand the promises 

(and problems) facing both the 
CMOS VLSI digital designer and th 
CMOS systems designer, one must 
first understand some CMOS funda­
mentals. 

Figure 1 compare the circuit 
diagrams and current characteristics 
of both an NMOS and a CMOS in­
verter. The NMOS inverter uses an 
n-channel depletion-mode tran istor 

as the pull-up device (which drives 
the output line high) and an n-chan­
nel enhancement-mode transistor as 
the pull-down device (which drives 
the output line low) . The pull-up 
transistor is used as a load; its opera­
tion approxima~es that of a constant 
current source.. The pull-down tran­
sistor is used as the switching device; 
when active, it discharges the toad, 
and when inactive it lets the pull-up 
charge the load. MOS loads are 
primarily capacitive and include the 
parasitic capaci tances of the inverter 
it elf, interconnect capac.itances, and 
the thin-oxide capacitances of all the 
gates the inverter is d.riving. 

Let's note several characteristics of 
an NMOS inverter. When the pull­
down device is turned on, it not only 
has to sink the current from the ca­
pacitive load, but it also has to sink 
the current supplied by the pull-up 
load device. Even In the quiescent 
tate this current component from 

the pull-up device still exists. Because 
logic gate~ spend most of their time 
in the quiescent state, this quiescent 
current accounts for up to 90 percent 
of the total power dissipated in 
NMOS VLSI design ; lhe remaining 
10 percent is witching or dyu11111ic 
power. 

A second related characteristic is 
that the inverter's output voltage in 
the low state, V 0t, is dependent on 
the ratio of the impedances of the 
pull-down and pull-up device . This 
ratio affects the noise margin and 
switching speed and is generally 
around 4:1. Sud1 a ratio re t.tlts in a 
VoL on the order of 0.2 V to 0.3 V. It 
also causes asymmetric switching 
characteristics: the faU time of the in­
verter is significantly faster than its 
.rise time. 

The CMOS inverter u es a p -chan­
nel enhancement-mode transistor as 
the pull-up device and an n-channel 
enhancement-mode transistor as the 
pull-down device. Tn a CMOS in­
verter, both the pull-up and pull­
down transistors are used as switch­
ing devices. When the input changes 
from low to high, the p-channel 
device hut off and the n-chann l 
transistor discharges the load. When 
the input changes from high to low, 
the n-channel device shuts off and 
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The Facil 4510 Low Cost 80-column 
Serial Matrix Printer i a thorough bred 
mic ro printer. Engineered for quality 
and professional computer outputs. 

Facit 4 510 fu lly configured features most printer 
optio ns as standard. rate-of-the-arc micro-pro­
cessor concept and a 2K-work buffer accepts print­
ing data as fa t as y ur computer can end it. 
Versatili ty comes fro m industry compatible inter­
faces - bOLh parallel a nd serial RS-232 -C. 

Block graphics and pin graphics secure 
optimum ystem pe rformance and give complete 
printing freedom. 

Emphas izing rnultifonc and high resolution 
capabilitic including 8 national character sets as 
. ca nda rd . 

Fan fo ld tractor feed , single sheet and 
cdex roll w ith fr iction feed completes your 
[ho roughbred micro primer. The Facit 4510. 

235 Main Dunstable Road 
P.O. Box 828 Nashua, N. H. 03061. 
Phone: (603) 883-415'1. 

Europe: S·/0545 Stockholm, Sweden. 
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the p-channel transistor charges the 
load . While almost all current from 
the CMOS inverter is used to charge 
or discharge the load, a srnall current 
component does not flow through 
the load. This is a resujt of the fact 
that both the p-channel and .n­
channel transistors are on for a short 
period of time during the input volt­
age transition. This current compo­
nent is typically less than 10 percent 
of the total inverter current, though 
it depends greatly on the rise and f~ 
times of the input signal . 

With no quiescent power compo­
nent1 a CMOS inverter's dynamic 
power dissipation represents only a 

§ n·SUBSTRATE 

EZl p · SUBSTAATE. 

small fraction of an equivalent 
NMOS inverter's power dissipation. 
Also, the CMOS inverter is a "ratio­
less" design, having only one tran­
sistor active after an input transition. 
This lets Vo.r; go all the way to ground 
potential, resulting in better noise 
tolerance than NMOS inverters. It .is 
also a simple matter to design CMOS 
circuits with outputs that have equal 
rise and fall times, WhJJe this is im­
portant in some circuits, it is general ­
ly not taken advantage of in VLSI de­
signs because it requires greater chip 
area. 

For NMOS and CMOS technolo­
gies with similar transistor dimen­
s.ions and gate oxides, gate delays are 
essentially identical. The speed­
power products for such a set of 
NMOS and CMOS technologies are 
shown in figure 2. This graphically il­
lustrates the tremendous powe:r ad· 
vantage CMOS offers when used in 
high-performance VLSr designs. 

While CMOS enjoys significant 
electrical advantages over NMOS, it 
does have a cost disadvantage. One 
small factor is the larger number of 
process steps needed to fabricate a 
CMOS device. More significant is the 
larger die required because CMOS 
has lower gate density. 

CMOS Technologies 
Figure 3 shows the four major 

CMOS technologies in use today : p­
well bulk, n-well bulk, twin-tub bulk, 
and silicon-on-sapphire (SOS) . P­
well CMOS uses a p-type diffusion 
into an n-type bulk silicon substrate 
to form an n-channel transistor. The 
p-channel transistor is built directly 
in the bulk. This is the original 
CMOS technology, which has many 
years of good performance and reli­
ability behind it. 

The n.weU CMOS process starts 
with a p-type substrate. N-type 
material is diffused into it to form the 
n-well in which p-channel devices are 
built. N-channel devices are built 
directly in the bulk substrate. An n ­
well CMOS process .is usually de­
rived from an advanced NMOS pm­
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Figure 2: The sp.eed versus power cons11111p­
tim1 ciuuactefistics of NMOS a11d CMOS 
technologies. Note tire advantages gained biJ 
scnlir1g (reducing the siz.e) of the integrated 
components. 
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cess. It also permits a highly opti­Figure 3: Cross sections of tra1tsistors fom1ed by eaeh of tlte four major CMOS processes. 

Figure 3t1 is a p-well bulk CMOS transistor; figtire 3b shows a11 n-well bulk device; figure mized n-channel transistor, which 

3c is an example of a twin-tub bulk CMOS transistor; the transistor i11 figure 3d is fanned yields a slight performance advan ­

11si11g silicon-on-sapphire technology. tage over a p-well CMOS process. 
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The Purchasing Agent Philosophy, Part 3: 
• In general. it's best lo buy only computers I hat are easily upgraded lo 
add RAM. hard disks and improved CPUs. 
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Twin-tub CMOS combines n-well 
and p-well technologies by diffusing 
both an n-well for the p-channel tran­
sistor and a p-well for the n-channel 
transistor. The twin wells are usual­
ly formed in a lightly doped n-type 
substrate. While it is a slightly more 
complex and costly process than 
either n-well CMOS or p-we11 CMOS, 
twin-tub CMOS has the advantage of 
being able to optimize the perfor­
mance of both the n-channel and p­
channel devices. Thus, this process 
gives the highest overall performance 
of the bulk CMOS technologie . 

The highest performing CMOS 
technology is SOS. Silicon islands are 
grown on an insulating sapphire sub­
strate. N-channel or p-channel tran­
sistors are then built on the islands. 
High performance is achieved due to 
the significant reduction of parasitic 
capacitance. SOS also offers good 
gate density because no parasitic 
bipolar transistors are around to 
cause a phenomenon called latch up. 
Unfortunately, SOS devices are dif­
ficult and expensive to manufacture. 
For example, unused sapphire wafers 
cost approximately 10 times more 
than bulk silicon wafers. 

While CMOS suffers a cost penal ­
ty of about 20 percent due to process 
differences, it general!y suffers more 
significantly because of die size. 
(While processing steps have a linear 
relationship with cost, die size has an 
exponential relationship.) CMOS 
dies are larger than equivalent 
NMOS designs even when aggres­
sive transistor scaling is employed . 
Three major factors contribute to this: 
the area used in trying to prevent 
latch up, CMOS logic-gate structure, 
and static design techniques. 

Latch Up Prevention 
Bulk CMOS technologies have 

parasitic bipolar transistors that, if 
improperly biased, can cause a phe­
nomenon called latch up. This poten­
tially destructive action results from 
triggering an SCR (silicon-controlled 
rectifier) formed by the tran sistors 
and can cause extremely large cur­
rents to flow. Figure 4 shows the con­
struction of the parasitic SCR in an 
n-well bulk CMOS device. 
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Two well-defined conditions must 
exist before latch up can occur. First, 
for the SCR to be triggered, rRw.11 or 
IR.ub must be greater than or equal to 
0.7 V. This forward-bia es the base­
emitter junctions of the parasitic 
bipolar transistors. Second, to sustain 
the latch up condition, the product 
of the {3s (gains) of the two bipolar 
transistors must equal at least 1 . 

In order to minimize the chance of 
one of the SCR's transistors being for­
ward-biased, every attempt is made 
to reduce the res istance values as 
much as is feasible. This has the ef­
fect of requiring significantly larger 
injected currents before the SCR can 
be triggered. To reduce the resistance 
values, guard rings are used in the cir­
cuitry. (Guard rings are low-resistiv­
ity connections to the supply voltages 
p laced around the CMOS p-channel 
and n-channel transistors.) While 
guard rings reduce the SCR bias 
resistor values, they also increase the 

space between n-channel transistors 
and p-channel transistors (thus 
reducing the gate density). To some­
what minimize this effect, particular­
ly sensitive areas (like VLSI com­
ponent's 110 pins) are heavily guard 
ringed, while the more protected in­
ternal circuitry is less so. 

A less controllable method of pre­
venting latch up is to try and de­
crease the {3s of the parasitic tran­
sistors. While the vertical pnp tran­
sistor's {3 is set by the process design, 
the lateral npn transistor is more 
directly controllable. Its {3 can be dras­
tically reduced by increasing the n­
well-to-n + diffusion spacing (or p­
well-to-p + diffusion spacing in p­
well technology). This method re­
duces the {3 by increasing the width 
of the transistor's base. While this is 
an effective way of decreasing the 
gain of the parasitic structure, it also 
reduces the gate density. 

Jn bulk CMOS technologies, to 
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Figure 5: A comparison of typical logic gatL'S in NMOS a11d CMOS fom1. Fig1m Sa is an 

NMOS NOR gale, wliile figure Sb is a CMOS version; figme Sc is rm NMOS NANO gate, 

anti fig1LWSd is a CMOS versio11. 

give absolute protection against latch 
up is not only tremendously expen­
sive in silicon area, but it is also vir­
tually impossible. CMOS designers 
sacrifice area to ensure there is 
enough margin in their design to pro­
tect it from latch up in normal oper­
ating-system environments. 

Logic-Gate Structures 
Gate densities are also reduced in 

CMOS because standard CMOS 
logic gates are built from more tran­
sistors than their NMOS equivalents. 
Standard CMOS logic-gate design 
has a 1:1 ratio of n-channel transistors 
to p-channe1 transistors. fur example, 
the two input gates shown in figure 
5 take four transistors in CMOS and 
only three in NMOS. The relative 
density decreases as the number of 
inputs increases. For example1 three­
input gates require six transistors in 
CMOS and only four in NMOS; 
four-input gates require eight tran­
sistors in CMOS and only five in 

NMOS, etc. As a matter of fact, it is 
rare fa have a standard CMOS gate 
with more than three inputs because 
the self-loading and the transistor 
stack make the structure inefficient in 
both speed and area. On the other 
hand, it is not unusual in NMOS to 
have gates with as many as eight 
inputs. 

Static Design Techniques 
A final reason for the lower CMOS 

gate densities is the use of static logic. 
(modem Vl.5l NMOS microcom­
puter designs rely heavily on 
dynamic circuitry). Dynamic circuitry 
essentially uses a sma11 capacitor as 
a latch to store logic values. This tech­
nique saves both area (by reducing 
the number of transistors in a gate) 
and power (by reducing the number 
of gates in sbuctures like latches, flip­
flops, shift registers, etc.). Employing 
dynamic design can reduce an 
NMOS lal'Ch1s area by 30 percent and 
its power consu mption by 50 percent. 

However, the problem with dynamic 
circuitry js that the capacitor used to 
store the logic value is leaky and will, 
over time, discharge and Jose its data. 
This is the same problem faced by 
dynamic memory designers. The 
solution is to periodically refresh the 
capacitor, which forces a minimum 
operating frequency to be adhered to. 

CMOS can also use dynamic cir­
cuitry, especially to increase the ratio 
of n-channel transistors to p-channel 
transistors. Because static CMOS de­
signs have a 1:1 ratio of n-channel to 
p-channel tranSi tors, being able to 
increase this ratio will have the effect 
of giving CMOS a higher gate densi­
ty (but the minimum operating-fre­
quency characteristic of dynamic cir­
cuitry often conflicts with the CMOS 
potential of absolutely minimizing 
power). Therefore, while true static 
CMOS design does give the lowest 
possible power consumption (by al­
lowing the device to operate at fre­
quencies all the way to DC), dynamic 
CMOS designs, being more dense 
and re ulting in smaller die sizes, 
tend to be more cost-effective. Thus1 

two trends are developing in the u e 
of CMOS for VLSl microcomputer 
design. 

Designers of the next generation of 
16- and 32-bit microprocessors are 
choosing CMOS. Here, the goal is 
not to operate at the lowest possible 
power level but rather to keep the 
operating power under a maximum 
level for cooler junction tempera­
tures, higher performance levels, and 
the ability to use standard low-cost 
packages. ln these designs, extensive 
us is made of dynamic logic. The 
ratio of n-channel transistors to p­
channel transistors is often as high as 
3:1. 

Designers -of 4- and B~bit single­
chip microcomputers are choosing 
CMOS to accommodate a host of 
new portable, hand-held, and ultra­
low-power applications. Here, the 
goal is to minimize the operating 
power levels consistent with the per­
formance required by the application . 
ln the simpler microcomputers, true 
CMOS static logic is used- their 
simpler structure still allows a 
relatively small die size, while the 
low-performance applications they 



are appropriate for allow low operat­
ing frequencies. On the other hand, 
the more complex, higher-perfor­
mance, single-chip VLSI components 
still make maximum use of static logic 
but are forced into dynamic logic for 
large arrays to keep the die cost 
down. 

Future CMOS 
CMOS wilJ be the technology of 

choice for VLSI microcomputer de­
signs. For one thing, with the advent 
of hundreds of thousands of tran­
sistors on a die, CMOS is the only 
technology that offers a cost-eff ctive 
solution to the power-density prob­
lem. 

A second and more subtle future 
issue is reduced supply voltage. As 
MOS transistors continue to be 
scaled to smaller dimensions to eke 
out further performance and densi­
ty advances, the standard 5-V upply 
voltage must be reduced, if only for 
internal circuitry, to limit substrate 
current and hot-electron effects. 
CMOS is better suited for lower sup-

ply-voltage operation because its 
switch point is a fixed percentage of 
the supply voltage. Also, due to its 
"ratio-less" structures, CMOS enjoys 
better noise tolerance than MOS, 
another important factor at lower 
upply voltages. 
Finally, CMOS has made and will 

continue to make major strides in its 
relative cost disadvantage to NMOS. 
Where CMOS formerly sold at as 
much as a fourfold premium, today 
it is selling at somewhat less than 
twice the price of comparable NMOS 
devices. With its continued use of 
standard, low-cost packaging tech­
nology as well as the more creative 
use of dynamic circuitry and hybrid 
static/dynamic design , CMOS will 
rapidly approach the cost of NMOS. 
As a matter of fact , s veral major 
emiconductor manufacturers have 

stated that CMOSINMOS price pari­
ty will occur this decade, and some 
manufacturers say it will happen as 
early as 1985. When CMOS and 
NMOS cost the same, why would 
anyone buy NMOS?• 

A CMOS Single-Chip Computer: 

Intel's 80C51 


by Martin B. Pawloski 

Intel's 80C51 is an interesting exam­
ple of how the static logic versu 
dynamic logic trade-off was made in 
an actual product design. The 8051 is 
an 8-bit, single-chip microcomputer 
with 4K bytes of ROM, 128 bytes of 
RAM, two 16-bit counter/timers, 
multilevel interrupt control, 32 1/0 
pins, full-duplex UART (universal 
asynchronous receiver/transmitter), 
and on-chip oscillator and clock cir­
cujts. A die with the sections iden­
tified by functions is shown in photo 
1 on page 94. 

The CMOS version of the 8051, 
called the 80C51, is targeted at a num­
ber of applications that require both 
high performance and low power 
consumption. In areas like telephony, 
automotive control, industrial con­
trol, and portable instrumentation, 
the 80C51 operates at or near its max­
imum speed, even if only for short 
intervals. (For example, most real-

time applications need an extemal­
interrupt response time of less than 
100 microseconds (µs); more de­
manding applications require better 
than 10-µs response. While the re­
sponse must be quick, and the inter­
rupt routine executed quickly; the 
processor spends a significant por­
tion of it time idle.) 

Once the performance require­
ments of the application are known, 
it is possible to specify a minimum 
operating frequency. For the 80C51, 
a hybrid static/dynamic design was 
proposed that allows a mjnimum die 
size and includes various modes of 
operation to minimize power con­
sumption. 

First, the only area of the design 
that were made dynamic were the 
(very large) ROM and Control arrays. 
These arrays contain almost 50,000 
transi tors and constitute a major 
portion of the die. By making them 
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more 16-bit systems. 

The largest market for 16-bit software. Over 
95% of all 16-bit microcomputers run Microsoft . 
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plus the MSn•.-DOS and XENIX™ operating systems. 
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8051 

Product 

80C51 

Normal 
Vee Supply Operating- Operating Power Down 
Voltage Frequency Mode Idle Mode Mode 

Technology Range Range (Ice- Max) (la: Max) (Ice Max) 

i2 MHz Max 24 mA 3 mA so µA 
CMOS 4- 6 v 

1.2 MHz Min 2.4 mA 03 mA 50 µA 
12 MHz Max 150 mA 20 mA HMOS 4.5-5.S V 
.2 MHz Min 130 mA 20 mA 

Table 1: A comparison of t/1e CMOS and NMOS versions of tlze 8051 . 

dynamic, an area savings on the 
order of 40 to 50 percent was accom­
plished . 

Second, the processor, all the pe­
ripheral functions, the RAM, and the 
110 ports were made static. This al­
lowed two modes of operation other 
than normal operating mode: Idle 
mode and Power Down mode. 

Becau e in many applications the 
processor does nothing more than 
wait for an event to happen, in the 
ldle mode the major clocks of the de­
vice are stopped and only smaller an­
cillary clocks operate to drive the 
peripheral counter/timers, extemal­
interrupt control, and the serial chan­
nel. When one of the peripherals 
generates an interrupt, the processor 
clocks are restarted and instruction 
execution resumes in the interrupt­
service routine. The Idle mode 
reduces power consumption by 
almost an order of magnitude. 

In Power Down mode, all the clocks 
inside the device are shut off and 
only the internal 128 bytes of RAM 
are "kept alive." The only current 
consumed is a minute amount due to 

pn-junction leakage. Static logic was 
designed in the peripheral sections in 
order to support this mode because 
no clocks are available to refresh 
dynamic logic. In both the Idle and 
Power Down modes, special provi­
sion are made for the dynamic cir­
cuits in the ROM and Control areas 
to enter a pseudostatic condition that 
prevents any extraneous power con­
sumption due to voltage drift on ca­
pacitive storage nodes. 

Table 1 compares the NMOS 8051 
to the CMOS 80C51. The 80C51, de­
signed in Intel's HMOS-derived n­
well process called CHMOS, is less 
than 10 percent larger than the 
NMOS design and consumes only 15 
percent of the normal operating 
power. More significant power sav­
ings are possible by operating the 
80C51 at lower frequenc ies or by 
using the Idle mode. 

Mnrtill B. Pawloski (5000 West Williams Field 
Rd., C/1n11dler; AZ 85224) is involved in J/1e prod­
11d pln1111ing, definition, nnd implc111c11tatio11 of botlr 
NMOS and CMOS single-chip microcomprders nl 
Intel Corp. 

ZSO in CMOS Clothing: 

National Semiconductor's NSCSOO 


by Tony Moroyan 

A CMOS processor particularly 
uited to portable-computer applica­

tions, National Semiconductor' 
NSC800 incorporates features typical 
of state-of-th -a rt MOS devices 
with low-power d, high-density, sur­
face-mounted packages (with both 
leaded and leadless chip carriers). 

Internally the NCS800 has the 
same instruction set and complement 
of registers as Zilog's popular NMOS 

processor, the ZBO. Externally, the 
NSC800 features a multiplexed data 
and address bus like that of In tel's 
8085 processor. It dissipates only 5 
percent of the power that NMOS 
devices in its performance class do, 
and yet it is capable of operating at 
speeds up to 4 MHz. 

The chip is fabricated using Na­
tional's P2CMOS process, a silicon­
gate technology that achieves high 

Circle 317 on inqui ry card . ....,.. 



Plug 3,000 new apRlications
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Plug into a big, new world of software. respected man ufacturer of Apple performance products. So 
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fessional business programs such as WordStar, • on-board memory, CP/M Plus, CBASIC, 

SuperCalc!M Condor,™ and other high-performance CSX 1M-80 and full documentation - for just $399. 
software from Day One. Yet, you still have access Now available through the CP/M library. 

to your present library oF Apple software. ~ See your local microcomputer dealer today. Or 
Plug into incredible performance. contact Advanced Logic Systems.1195 East 

Together, the ultra-fast CP/M Card and Ad d L . S t Arq ues Ave., Sunnyvale, CA 94086 (800) 
CP/M Plus run appl ications up to Vance OQIC YS ems 538 -8177. (In Califo rn ia (408) 730-0306. ) 

The CP/M Card for your Apple II. 
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orpora1ion. CSX-80 is a trademark of GrJphic So t ware Systen~ . Apple 5~ .1 regisrcred 1radt·mark of l\1>plc omputi:r. Inc . c 1052 DIJ;.it."11 Rest.1r'ch Lnc. 
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density by employing one level of 
metal for interconnection and two 
levels of polysiJicon. (Future products 
will incorporate two levels of metal 
for further density improvements.) 

A major feature suiting th e 
5(800 to modern computer appli­

cations is its compatibili ty with the 
wealth of available Z80-ba ed soft­
ware. Ind eed, Z80-based develop­
ment software, operating systems 
(such as CPtM), high-level languages, 
and application programs will run 
without modification, and with no 
speed penalty, on an NSC800 sys­
tem. This compatibility is a tremen­
dous advantage for the small-systems 
builder. 

With the Z80 architecture, the pro­
grammer has 158 instructions with 10 
addressing modes, 22 programmable 
registers, 256 directly addressable I/O 
locations, and a 64K-byte memory­
address space. In addition, the muJti­
plexed bus frees ome of the IC's 40 
pins for use in implementation of ex­
tra functions not foun d on the Z80. 
These include : 

•three additional interrupt lines for 
faster interrupt-response times 
• two special status lines for decoding 
processor states 
• an onboard clock generator 
•a power-save feature for furth er re­
ducing power consumption 

The Multiplexed Bus 
The NSC800's multiplexed bus 

u es 16 lines to transfer 16 address 
bits and 8 data bits. The upp r 8 bits 
of the add ress bus are present on 
lines A8 through A15; unes ADD 
through AD7 can-y the 8 data bits and 
the lower 8 address bi ts, at different 
times. Systems can use the multi­
plexed bus, or the buses can be sepa­
rated into a 16-bit address bus and an 
8-bit data bus. All NSC800 family 
comp nents (includ ing the SC810 
RAM-1/0-Timer, the NSC830 RO?v,f­
1/0 chip, and the SC858 UART) 
have a multiplexed-bus structure and 
thus can interface directly with the 

ISC 00. TI1e ALE (addre s latch 
enable) control strobe of the pro­
cessor controls bus demultiplex 
timing . 

The multiplexed bus requires one­
third fewer bus lines to interconnect 
devices, resul ting in reduced circuit­
board complexity. (8085-type periph­
erals and many memory devices sup­
port this type of multiplexed bus.) 

Interrupts 
Three of the !C's freed pins h ave 

been used to provide more interrupts 
than the Z80 offers. The standard 
NMI (nonmaska ble interrupt) and 
INT (multimode interrupt) are com­
patible with the Z80 and 8080. 

The NMI is used as the highe t­
priori ty interrupt line and is useful 
during, for example, power failure 
conditions, for which the processor 
must be alerted fo r graceful power­
down operations. NMJ is an edge­
sensitive input line and ca uses a 
direct restart to memory location 0066 
hexadecimal. 

The INT input has three modes: 0, 
1, and 2. Mode 0 corresponds to the 
8080 method of interrupt handling. 
An interrupting peripheral places a 
restart instruction on the data bus, 
and the processor then executes th e 
instruction, usually a call to a sub­
routine. Mode 1 provides transfer to 
an automatic restart location (0038 
hexadecimal). Thus, in small systems 
the peripheral need not strobe the re­
start instruction onto the data bus. 
With rnode 2 interrupts, the pro­
cessor reads a vector from the inter­
rupting device; that vector is used 
with the contents of the I register to 
create a pointer to the address of a 
table entry that contains the inter­
rupt-handler-routine address. This 
interrupt is ma kable on or off and 
is controlled by system-interrupt­
enable flip-flops inside the NSC800. 
These can be set by software, as they 
are in the Z80. 

The remaining three interrupt 
Lines, RSTA, RSTB, and RSTC, pro­
vide three different but fixed restart 
addresses. The e lines are similar to 
the 8085 interrupts and are also 
maskable under program control. 

Power Modes 
In many applications, power con­

sumption is so critical that it is help-
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ful to put the NSCBOO into a standby 
mode whenever possib1e. A single 
power-save input pin suspends pro­
cessor operation and reduces power 
consumption by 50 percent. The 
NSC800 can be heJd in the power­
save mode jndefinitely : internal 
register contents are saved during 
this time, and the processor can re­
sume operation without interruption. 
This feature does not stop clock 
operation, however, so some power 
is still consumed . With additional cir­
cuitry, even the dock ccm be sus­
pended for maximum power reduc­

tion. The new 6-MHz NSC800 (avail­
able in the first half of 1984) will have 
this feature built in for ultralow 
power dissipation . 

The power-save· line can also be 
controlled by a switch to create a 

ingle- tep function . When the 
switch moves to the normal! open 
(NO) position, the processor executes 
one instruction, suspends operation, 
and waits for the switch to return to 
its normally closed (NC) position . 

Another NSCBOO extra pin &eed up 
by the multiplexed-bus structure per­
mits an on-chip clock g nerator, 

which reduces system component 
count and cost. In place of an exter­
nal dock-g nerator chip1 the NSC800 
requires only a crystal or RC-oscillator 
circuit to produce the system clock. 

A final difference from the ZBO is 
that the NSC800 has an extra bit in 
the refresh register used to automat­
ically refresh 64K-bit dynamic RAM 
chips without any e tra logic. 

Tony Moroy1m is marktting manngirr J'or tlrr 
NSCBOO f11!11ily in t/1e Mic-roproressor Group nl Nn­
tionnl Sel/liconductor Corp. (2900 Se111ico11d1ictor 
Dr. , M111l Stop 03667. 5nntn Clnm, CA 95051) , 

A look at CMOS Dynamic Memory 


The fast-growing portable-com­
puter market is placing severe de­
mands on semiconductor memory. 
For optimum system performance, 
these components must limit their 
power dissipation to suit battery 
operation and backup, and they must 
achieve the high data bandwidths 
and increased speeds needed for fast 
processing and high-resolution 
graphics. A the market reaches a 
projected $4.8 billion level by 1987 (a 
tenfold increase over 1982 levels), 
these -requirements will combine to 
fuel the use of high-performance 
CMOS dynamic RAMs. 

One architecture that can increase 
the speed of a CMOS dynamic RAM 
incorporates static-column address 
decoders: static circuits perform the 
selection of the column address of 
the RAM. Previously, this architec­
ture has not been used with dynamic 
RAMs because of the increased 
power consuniption of the static cir­
cuit over that of the dynamic cir­
cuits, and the advantage of low 
power consumption would have 
been lost. But with CMOS, the in­
creased power consumption is neg­
ligible. 

Memory-device Architecture 
RAMs are organized internally as 

rows and columns of storage cells. 
Data access occurs at the intersection 
of a row address and a column ad­
dress. ln dynamk RAMs, the row 

by Joe Altnether 

and column addresses are multi­
plexed to reduce package size and pin 
count: the row addresses are clocked 
into the device with the RAS (row ad­
dress strobe) signal, causing one row 
of data (1 bit from each of the 256 col­
umns in a 64K-bit dynamic RAM) to 
be fed into the 256 intemal sense 
amplifiers. (Because of the low inter­
nal signal levels, each column mu t 
have an associated sens amplifier to 
sense and restore memory-cell data.) 

ext. column addre ses ar pre­
sented to the device and clocked into 
it with the CAS (colwnn addre s 
strobe) signal. The e column ad­
dresses are then decoded to select 
one of the 256 bits. Faster access and 
cycle times are obtained with in a row 
(or ''page'') after the fi rst access t it 
because the 256 bits wi thin the row 
continue to reside in the sense ampli­
fi rs and need not be refetched. Re­
applying only column addresse , 
then, in what ls known as Page Mode 
operation, provides fast erial ac­
cesses and can increase cycle times by 
a factor of 2. 

The CMOS dynamk RAM can in­
corporate static-column circuits to 
provide performance equivalent t 
that of high-speed static RAMs. With 
CMOS1 the static-decoding circuits 
reduce the internal number f dock 
by a factor of 3, eliminating the need 
to allow for setup and hold times of 
signals with respect to docks and the 
need to compensate for timlng skews 

due to process variances. With static­
column circuit , precharge times are 
dra tically reduced (in Page Mode 
operation of the Static-Column-mode 
device, precharge time is reduced 
from 30 nanoseconds [ns] to 5 n.s _ 
This precharge time reduction and 
the faster access times typically in­
crease the memory's bandwidth to 20 
MHz. (Performance of memory dis~ 
cussed here is based on the experi­
mental 64K-bit CMOS dynamic RAM 
that Intel presented at the ISSCC 
conference in February 1983.) 

With static-column architecture, 
two different types of Page Mode 
operation are possible: Static Column 
mode and Ripplemode. Static Col­
umn mode uses the RAS line and 
row addre se in the conventional 
manner, but once lhe row has been 
selected, data can be accessed mere­
ly by changing column addresses. As 
with a static RAM1 column addresses 
m.ust remain stable and valid fo.r the 
entire addre s access cycle. Access 
time is measured from column ad­
dresses rather than the occurrence of 
CAS. (Typically, access from column 
addresses is 30 ns; from CAS, it is 10 
ns.) 

Jn operation, CAS i used to place 
the output in a high-impedance state 
or to activate an output buffer. CAS 
can be held active during the entire 
page cycle. In fact, it is possible to 
keep CAS permanently active (i .e. , 
grounqed). During .a write cycle, 
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however, addresses as well as data 
are latched by CAS or WE, whichever 
occurs last. Operation is identica l to 
that of an NMOS dynamic RAM in 
thi case. This action ensure that the 
data is written into the proper mem­
ory locati n. 

Although Static Column mode 
provides fast, easy accesses, speed at 
the system level is lintited by how fa t 
addresses for the next cycle become 
valid; the time to generate and stabi­
lize the addresses must be added to 
the cycle time. Increased sy tern 
speed can be obtained by using Rip­
plemode. With this mode, tatic­
column circuits are again used to ob­
tain access from valid colu mn ad­
dresses, but the addresses are latched 
on the falling edge of CAS, removing 
the requirement for addres es to re ­
ma in valid 'throughout the entire cy­
cle. As a result, during the current cy­
cle addresses for the next cycle can 
be set up or pipelined. 

Column addresses nter th RAM 
through the internal address latch. 
This latch, controlled by CAS, pro­
vides flow-through operation. When 
CAS is inactive, the latch is open, and 
addresses pass through continuou ­
ly to the static-column decod rs. Any 
change in add ress is transmitted im­
mediately to the decoder. Conse­
quently, access to the RAM is again 
measured from valid column ad­
dresses. The latch captures the cur­
rent address on the fall of CAS, per­
mitting the system address to change 
while the access occurs. CAS aJso 
serves as an output enable on the 
da ta output. Static Column mode 
and Ripplemode both permit con­
tinuous data streams up to 20 MHz. 

CMOS technology and static­
column architecture provide more 
than low power consumption and 
high bandwidth. In addition, static­
coh.!-mn decoding simplifies system 
des ign by el iminating critical timing 
relationships while providing higher 
system speed. Access from column 
ad dresses gives usable speed for 
single random accesses within the 
RAM. Also, the CMOS technology 
enhances reliability by incorporating 
a mechanism to significantly reduce 
soft errors. Finally, increased stored 
charge creates larger internal signal 
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canwan for industry std~rdS 
to mandate improved performance.

Or you can have it nowon Maxell. 
The Gold Standard. 

What d is1inguishes a Maxell floppy d isk? 
Improvements great and small , achieved in a 
decade of innovation. We developed fl.MU$; 11 
unique, uniform crystals to assure dense ~ 
oxide packing. Intensified the ca lendering 
process to minimize the need for abrasive 
burnishing. Created an improved binder 
and lubricant. And a new jacket nro]'!oUf! 

design that leaves industry standards 
in our wake. 
It would require photomicrographs 
to make some of these improvements , 
observable. On the job, the advan­
tages become obvious. Resolution 
enhanced by 20% creates a cleaner 

signal output. And guarantees the read/write 
accuracy in double~density applications. New 
• jacket construction, heat-resistant to 

140°F, extends disk use without risk of 
mistracking. In effect durabil ity is re­

defined. And in acce!erated tests 
against the most respected names 

in the industry, Maxell sustained 
~ the highest and most consistent 

iliiiiir7~ output over time. 
We applaud industry standards 

that aspire to dropout-free. 
re liable disk performance. 

The Gold Standard expresses 
a higher aim; perfection. 

maxell. 
IT'S WORTH IT. 

Computer Products Division, Maxell Corporation of America, 60 Oxtord Drive. Moonachie, N.J. 07074 201-440-8020 
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levels, which can more easily be dif­
ferentiated from noise. As a result, 
the CMOS dynamic RAM has wider 
operating margins and system reli­
abi lity is improved . 

Power Consumption 
At the system level, dynamic mem­

ory has three components of power: 
active, standby, an d refresh . The 
system's power consumption is de­
fined as 

where P = system power, V = volt­
age (5.5 V worst case), IA = active cur­
rent, 1,. = standby current, TH = 
refresh current, M = number of ac­
tive devices, K = number of devices 
in standby, and N = total number of 
devices. 

CMOS reduce the first term, the 
active current, relative to NMOS by 
a factor of 2. In addition, th e lower 
active current reduces supply voltage 
transients, thus simplify ing 
printed-cir uit-board design and 
reducing decoupling-capaci tor 
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duebon erwuonment 

QUV-T8'" serie s UV EPROM ERASERS 
QUV-T8/2T ($97.50) "' n 1n uslttol quality °'""'' 
d~Qn<:!d mo sleel enclosu1e wilh o !> ''Jld It y UV'" 
d1cotor ICM orn1s1au.c pad 00 rmmlle ru gPd timer nd 
sotety tnt tlock s'NllCh 010 srondard Copoc1ty ts ?.4 
EPPO:AS 15 20 mmutes eia'le limo IOI !6 £!'ROMS 
QUV-T6 I Z ($124.95) S11111kl t 10 •1v·1h1lT w11P1 11 
rosier fros._, Tun'.;r ) 
QUV-T8/2N (S6a.95) Some OS theQUVT812T VOlSIOll 
without IM tuner and $Cllety tnlerk>c~ •witch 
QW-T8/l ($49.95) Economy model tr. o mciden two 
pen pl stoe case Eroses 15 EP!lOM5 '" I rrunute. 
·r.1CT.··lh LS a 1erJ1siareci uadomrJrk o l lnl l Cr 

I IBM PC 

PROMPR0-7'~ 
SERIALRS·232STAND-A10NE ..... . $489.00 
MCS-46" FM!ILY PROGRAMMING WITH PROMPR0-7 
PROMl'RO·? • "' n lhloiJJqcnt solt cont tn<ld un!I 1deolly 
suited lor t;ngmno<>rmg deve!opri.en~ 01 IOt rteld sei 
vice & p1oduc1ton II con progiom 01ld ve ttty a wide 
vanely ol K 10 !Zl!K f'.l'flOMS Thts u1111 ho~ J2K (4K 
0'11!S} m1ornol RANI Bull r lha l could be ciccessed by 
1hc- uso1 t l 11ou~' ('.Of't\ 1or o r IOrmLnal Th1s urn1 con 

~~ ~.?0~ 1~-:~~~~-~~~~t~~ ~~~7l\ ~:io~1 
I:POO:~;, Tiie Ut.8 & er.;QH Micros Upload d o •.·mJ • o :s 
done hy e11t1er tolo1ola or 1! ~101 Hox !oin~al 

PROMPR0-8'" 
SERIAL RS-232 STAND-ALONE ...... $689.00 
i;~~ '<f~'if::'a) 1~1v~~;';;':~~I /33!1 ~~~~~~~ 01~ ·~~~h~~ 
r.PROMs Tht• RAM bullet con be acc=ed e11ha1 
h rough a compute1 I rmmal Cl by usc1 101 u1 systam 
IJ'POM emulolton) PROMPP08 B dtgll lphot•umonc 

dtsplotl' p:ornpts use1 wi1h eti~ sys:! m messages 1'\ 
keypad opllon ts ovotloble 101 !ilandalon<' Adt11 An 
lml)Fe!.SI'.' rOl'(;IQ Cf Jt.lVK: Ori.:: ptC..g'IOmmed ( :;ten 
dmd 1""11lrP.1 

AVAll.AllLt SOF'TWAR[ DRIVERS 
2 APl'll: II .i M~1$1S ·I CrM 

ll:KlllONICS 800'' t l\TAJll 7 TR.<;llf-. 0..1!£>1l H f11"X 

LOGICAL DEVICES INC.
13~1 E NW l'>~lh fl.AC- I ft)llT (.;,ti rnDM.r: n.0! 11,;. '\1 . 

TEL. (30SJ 9'7~ ·0907 TWX 510·95!'>-\>5\>6 
DISJ1111\tITOf1S Wf1.C1J:vtl fl >fl CJU1\1Jl1CATI« t :: 

116 Scptembl>r 1983 © BYTE l'ublications Inc Circ le 261 on Inquiry card. 

req uirem.ents. 
The second term, standby current, 

is al o reduced by a factor of 2 at TIL 
input levels. Driving the RAS signal 
to a CMOS level (VDo-0.5 V) places 
the device in a low-power-standby 
mode and typically draws 10 micro­
amperes (µ.A)-a factor of 50 reduc­
tion over NMOS! 

Refresh current, the third term in 
the equation, is cycle-time depen­
dent. Current increases with the fr ­
quency of refresh . In dynamic RAMs, 
data is stored on a capacitor that must 
be replenished or recharged every 2 
or 4 milliseconds (ms). This refresh 
time is a functi n of the stored charge 
and the leakage current. With the 
CMOS dynamic RAM, the cell stor­
age capacitance is 0.125 picofarad (pf) 
compared to 0.040 pF to 0.085 pf in 
an NMOS dynamic RAM. This low 
capacitance, coupled with lower leak­
age currents, permits the CMOS re­
fresh period to be extended to 64 m 
in standby. 

At the standard 128 refresh cycles/2 
ms (equivalent to a 15.625-µ refresh 
period), the MOS device draws 
about 4.8 milliamperes (mA) and 
asymptotically approaches the tand­
by current of 4 mA as the refresh 
period approaches infinity. ven 
eliminating refresh entirely only re­
duces the current to 4 mA, which is 
only a 16 percent improvement. As a 
re uJt, extending NMOS refresh do s 
not significantly reduce the system's 
power consumption . 

Contrast this characteristic to the 
improvement CMOS offers. At 15.625 
/4 , the CMOS dynamic RAM dra\ s 
approximately 10 percent of the 

MOS current, or 0.42 mA at TTL 
level . Extending the refresh period 
reduces the current asymptotically to 
the standby current of 0.05 mA. At a 
64-ms refresh period, the current is 
reduced to 0.15 mA, a 300 percent re­
duction. When battery powered, the 
CMOS system has a 10 times I nger 
!if than does the NMOS system, and 
an extended refresh mode offers 
another fivefold improvement. A 
256K-byte CMOS memory can retain 
data for nearly one week on only AA 
nickel-cadmium (nicad) cells- more 
than sufficient for mo t portable 
system . 

http:lml)Fe!.SI
http:deve!opri.en
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DOW JONES INVESTMENT EVALUATORr~_ 

che compmer software that serves your personal 
investment needs at home, accurately and 
efficiently. 

A Personalized System 
With the INVESTMENT EVALU ATOR, your 
home computer and a telephone modem, you 
have a personalized system fo r managing your 
portfolio . A syscem that automatically updates 
and tracks only those stocks you want to follow ­
allowing you to evaluate your position at a glance. 

Easy Access to News/Retrieval® 
This software automatically dials and connects 
you with Dow Jones News/Retrieval , the 
world's leading supplier of computerized infor­
mation on demand. It allows you and your family 
access to current quotes, financial and business 
news, general news, movie reviews, sports, 
weather and even the Academic American 
Encyclopedia. 

The Right Amount of Software 
for the Job 

The INVESTMENT EVALUATOR gives you 
the capabilities you need without making you 
pay fo r a lot ofcomplex functions you may 
never use. Menu screens lead you to what you 
want 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 Jones has been 
erving the business and 

financial communities for 
over I 00 years. Now 
Dow Jones Sofrware 1 ~ 
serves you at home. 

F<1r a free brochure call: 
1·800-345-8500 CX ! . 262 

tA l.n l. .1 0 l l!:l.<it all .Hid f'11 r rlJi111 
i:;iiU l ·U~·l'ltt.7 00 rn . tOJ 

/rn1 iluhlo for IBM PC a nd 
11 Pt0fosslo11a l. ompat ibility 
with Apple. Atari , Commodore 
to follol\, 

...Bank an it. 

Copynghc © l 98] Dow j o fl itl & Co-, In . All nt:;hb rC'\Cf\'W 

DowJones Investment Evaluatorn' 
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High-Speed 
Applications 

Ripplemode and Static Column 
mode are ideal for applications in­
volving high-speed buffers, telecom­
munications, and graphics. Bit­
mapped graphics systems would 
seem to be a natural fit with Page 
Mode operation. However, this was 
not always the case. Prior to the In­
tel 2164A 64K by 1-bit MOS 
dynamic RAM, it was difficult to re­
trieve all 256 bits within a single row 
of memory because of the RAS-low 
time limitation of 10 µs. Even with a 
Page Mode cycle time of 125 ns, to 
retrieve all 256 bits would require 32 
µs-three times longer than allowed. 
The 2164A extended the RAS-low 
time to 75 µs, permitting the extrac­
tion of all 256 bits during a single 
Page Mode cycle. 

At the end of the cycle, the device 
cannot be reaccessed again until after 
a c rtain off-time allows internal 
nodes to be precharged to be ready 
for the next cycle. As a result, the 
2164A can stream data at greater than 

a 7-MHz rate continuously. This func­
tion matches the timing and opera­
tion of low-performance, bit-mapped 
graphics memories. One 2164A, for 
example, can map all the data for the 
256 by 256 matrix of a graphics dis­
play. During the horizontal scan time, 
the RAM performs a Page Mode cy­
cle and one full line is displayed. 
During retrace time, the memory 
must be refreshed and can be up­
dated with new data if required . This 
type of update is relatively slow; con­
sequently, it limits the speed of 
animation on the screen because the 
processor has access to the memory 
only 25 percent of the time. 

To increase re olution, more line , 
each with more pix:els, must be used. 
By performing two sequential Page 
Mode cycles from two different 
RAMs, pixel densities to 512 bits per 
line can be achieved . As pixel densi­
ty increases, the memory cycle time 
must decrease to paint more pixels on 
a line in the same amount of time. 
This cycle-time limitation plus the 
fact that memory can be updated 

only during blanking has precluded 
dynamic RAMs from use in 
higher-resolution graphics display . 
These systems are usually built with 
high- peed, expensive static RAMs. 

With Ripplemode, memory update 
dur ing screen display time, also 
known as cycle steaHng, i possible. 
As an example, a 512 by 384 display 
requires 512 bits/line and 1 bit every 
67 ns. Data is read from four memory 
devices in a series of eight Ripple­
mode reads each. Data is temporari­
ly stored in a video-output register 
file and then s hifted to the video 
screen at a rate slower than the Rip­
plemode reads. FolJowing this, 
enough time is available to perform 
an update cycle before the next eight 
Ripplemode reads are performed to 
continue screen refre h. Eight was 
the number chosen to minimize the 
time the processor must wait to up­
date the memory. Jn addition to thi 
cycle stealing, which updates during 
display time, memory updates are 
also performed drning blanking. 
Along with this system, a similar y -

MegaPlus II & 1/0-Plus II 
The Ultimate Expansion for IBM PC or XT 

The AST Research Megaf'fus II'~ has three func­
11omscanclard: Pamycheckedand fulty socketed 
memory up to 256k rn Mk increments: clock/ 
calenda r w ith battery back-up for au1omauc 
lo<1drng or rime and da1e when the compu1er 1s 
turned on. and asynchronous commurncauon 
port IRS232C senall which can be used as 
COMI or COM2, jDTE ror a pHncer. o r DCE for 
a modem) Also included rs SuperDnve'" " f?lec­
tronic drsk" sofcwa~ . This program builds "drsk 
arives " rn rnemorywh1chaccess your programs 
a1 the speed of RAM. You get SuperSpooler'•. 
prim spooring sotrware. IL operates your pnmer 
whileyoucontinue 10workwith your computer. 

Opuons Jnclude a 100% IBM compallble 
paral lel pnrnerpon [can be configured as LPTI . 
or LPT21. na a second RS232C asynchronous 
port j(OMI or COM2J Three MegaPar op­
uons can plug onto your Meg<'IPlus II "piggy­
back" style to grve )'UU an add1nonal 128k or 
256k of memory. or a game port. 
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1/0-Plus II'". 1s ll'le answer rm rho wno 
don'1 need addmonal rn.:mory but would Irk 
all those olher mul!Hunrnon board reawres 
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Completely Compatible with Universities, 

Libraries, Hospitals and Small Businesses. 


MACROTRON SYSTEMS CORP. offers the ul t imate In tota l terminal versa­
lili ty and adaptabi lity in its new terminal, ET-2000. Now, universities, hos­
pita ls. libraries and businesses can up-da te their presen t systems by 
adding the amazing ly ef fi cien t and compat ible ET-2000 terminal, or revolu· 
tionize their work procedures by beginning wi th ET-200-0 terminals if they 
haven 't Installed any yet .. . 

ET-200Q, our durable, low budget terminal has years of research and experi­
ence to back it up. ET-2000's exclusive features enable 11 to surpass its 
competitors, like Televldeo 920 , 925 • . 950 • . Haze ltine 1500 •. ADM·3A •. 
ADM-22 '', and Regent 25 We invite you to make the comparison for your­
self because it will reinforce our superio rlly in performance and price Com­
parison rea lly does prove ET-2000-s value. 

Ou r 12 lnch diagonal non-glare CRT, 5 different methods or controlling tex1 
or data entry, Protect Mode where defined screen areas may be set to 
prevent data entries by the system operalor, Smoolh Scroll Feature that 

prevents display ji tters also allows displayed tex l to be read as it is 
scrol led, a printer port that may be set for terminal page/date transmiltal 
and a semi-graphics fea ture, al l add up to make ET-2000 terminals versa· 
li le and dependabte. 

You don'I need a terminal - you need whal a lermina l does. ET-200Crs 
I rm 1nal can fulfill al l of your needs 1n addition to being especially adaptable 
lo your presenl system. regardless of the particular brand . Efficiency and 
flex1b1tl1y are what ET-2000 stand !or. so we wan! you lo make a compari­
son In fact. we welcome it. Because we are absolutely sure hat when you 
do compare, MACROTRON SYSTEMS CORP. will come out on lop! A1 
$795.00, le t ET-2000 term inals al levia te your present headaches by mod· 
ernizing your system without breaking your budget. 

Wrlle or cal l MACROTRON SYSTEMS CORP. tor our product terminal 
comparison chart and get the fac1s about our Er.2000 termina ls. 

Dealer 1nqu1nes welcomed! 

Dis t. West: IAT Assoc .. Inc. 
200 Val ley Drive #6 
Bris bane, CA 94005 
(415) 468-2070 MACROTRON Dist. South: Micro Compon ent Co. 
2701 ·A Fondren, Sui te 123 
Da l las, TX 75200 Systems Corporation 
(214) 361 -9074 
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88K·BASIC1, CIS COBOL', 
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, 
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tem was built using 2164As with Ex­
tended Page M de operation. Each 
system used an iAPX 86 processor 
and similar software. A comparison 
of both systems showed the CHMOS 
(complementary high-speed metal­
oxide emiconductor) system to have 
a 42 percent higher drawing speed. 
Animation on the CHMOS system 
was vastly improved . 

Usable Speed 
Memory design using dynamic 

RAMs has always been a chaUenge. 
Although multiplexing addresses 
does reduce the package pin count 
and increase ystem density, it limits 
the access and cycle times in the 
system . To access a dynamic RAM, 
low-order row addresses are pre­
sented and latched into the dynamic 
RAM with RAS. Row addresses must 
be held for a period tHA11 after the fall 
of RAS to guarantee proper opera­
tion . Next, th addresses must be 
changed to high-order column ad­
dresses and latched into the dynamic 
RAM with CAS, creating a timing 
window !Ren, which is the RAS-to­
CAS delay. 

Within th is window, the designer 
mu t guarantee row address hold 
time, change th addresses, and ac­
ount for any timing skew on the 

CAS signal. If column addresses are 
valid at the maximum specified IRco, 

access time fRAc i measured from the 
high-to-low transition of RAS. 

The cycle time is the sum of the ac­
cess time and the cycle precharge 
lime fH.l'· The access time is a function 
of tRcn, which has contradictory re­
quirements. It must be as long as 
possible to simplify system d esign 
and at the same time as short as 
possible to enhance system speed. 
Cycle time is affected directly by the 
length of tRr· 

Static-column peration eliminates 
the tRco problem. After row addresses 
have been latched into the RAM, the 
second portion of the access begins 
from valid column addresse . In 
other words, column access does not 
wai t for CAS to become valid, but 
operates in a fashion similar to that 
of a static RAM. This is due to the 
flow-through operation of the CAS 
latch . CAS s rves only to latch the 

addresses and to provide an output 
enable. Access from valid column ad­
dresses simplifies design by remov­
ing the CAS signal from the critical 
timing path . 

Systems using dynamic RAMs are 
typically CAS access-limited because 
controllers generate timing signals in 
discrete clock increments. A CMOS 
dynamic RAM system might operate 
at 8 MHz without Wait states. Using 
any other 64K-bit dynamic RAM 
would require the injection of one or 
two Wait states, resuJting in a corre­
sponding performance penalty. Con­
sequently, the advantage of higher 
processor speed is negated w ithout 
the high-speed dynamic RAM. For 
systems incorporating ei ther ctiscrete 
or LSI controllers, the CMOS 
dynamic RAM simplifies the system 
de ign and offers higher system 
performance. 

High Reliability 
Soft errors are random, nonrecur­

ring failures caused by ionizing radia­
tion present within the environment. 
All matter contains small amount of 
radioactive material. Alpha particles 
emitted by an IC packaging material 
can penetrate the enclosed circuit. As 
they do so, they generate hole-elec­
tron pairs. Any high-impedance 
node in the vicinity sensitive to 1 
million electrons may be aifected, 
because the difference between a 1 
and a 0 (known as the critical charge) 
is about 1 million electron . Conse­
quently, data in one ceU could change 
from a 1 to a 0 or vice versa . Correct 
data can be rewritten into the affected 
celJ and the memory will again func­
tion correctly, thus the term "soft 
error." 

When first ctiscovered during tests 
of 16K-bit dynamic RAMs, soft errors 
occurred at a rate five times gr ater 
than catastroph ic or hard-error fail ­
ures. While device designers worked 
to liminate the alpha-particle sen­
sitivity, systems designers added 
error-correcting circuits (ECC), which 
increased system reliability, but the 
systems were laiger and more expen ­
sive due to the additional com­
ponents required. Also, the sy tern 
had to test and correct the data, slow­
ing the system's performance. AU this 
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was due to soft errors. Obviously, 
what is really required i the elimina­
tion of soft errors. 

CMOS technology offers such a 
solution. The CMOS dynamic RAM 
celJ 1s built on an n-well in a p-sub­
trate, creating a p-n junction or 

diod,e at the boundary. When alpha 
particles create hole-electron pairs in 
a CMOS device, something else oc­
curs. First, the n-weU i very shallow, 
and the majority of hole-electron 
pairs are created in the p-substrate. 
Holes cannot transfer across the 
reverse-biased p-n junction, which 

act as a barrJer to soft- rror effects. 
Any e1ectrons that do cross the junc­
tion are gathered at the +5-¥ node 
away from the storage cell. The prob­
ability that sufficient hole-electron 
pairs are created within the n-well 
that cell up et could occur is o low 
that the soft-error rate of CMOS 
dynamic RAMs is typically orders of 
magnitude below that of their NMOS 
counterparts. 

High torage capacitance also p lays 
a role in the reduction of soft errors. 
The number of stored charged elec­
trons representing a 1 or a 0 is direct­
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ly proportional to the storage capac­
itance. Higher capadtance equates 
to more stored charge, which in turn 
increases the critical charge. The 
critical charge is the number of par­
ticles that differentiate a 1 from a 0. 
lncreasing the tritkal charge beyond 
1 million electrons significantly 
reduces the susceptibilHy to soft er­
rors. This, in addition to the n-well 
mechanism, reduces the soft-error 
rate to muc11 less than 0.001 percent 
per lQOO hours. 

Studies were performed to com, 
pare reliability of systems with and 
without error correcti n for both 
NMOS and CMOS dynamk RAMs. 
The results show one urprise : at 
256K byte and below, the CMOS 
ystem without ECC 1s more reliable 

than the NMOS ystem with ECC, 
because of the cycle-time depen­
dence of soft errors. In small systems, 
the memory is accessed more fre­
quently, and the probability of a soft 
error is increased . With a soft· error 
rate at the very minimum 100 times 
less than NMOS, the CMOS 
dynamic RAM does not experience 
this effect. 

System below 256K-byte capacities 
benefit by the elimination of ECC cir­
cuits from a cost, performance, and 
simplicity-of-design standpoint. First, 
ECC increases the access time of the 
system by 50 ns to check and orrect 
data. Assuming a 120~ns RAM ac­
cess, ECC increases the access by 42 
percent. Moreover, the penalty 011 cy­
cle time is even greater, especially 
when you are writing a jngle byte in­
to a 2-byte word. In this instance, 
data must be accessed and corrected, 
the new byte merged into the word, 
and check bits generated . Finally, the 
system must wri te the new data into 
memory. Added to this are any sys­
tem-timing skew . As a result, a 
200-ns cycle time stretches to a 335-ns 
system cycle hme or an increase of 68 
percent. Therefore, using a CMOS 
dynamic RAM not only improves 
ystem reliability but enhances sys­

tem speed and simplicity of design. • 

foe Altne.t/1cr is lrclrnical marketing ma11ager al 
lnlel Corp. (2171 N.E. 251/r Ave.. Hillsboro, OR 
97123) 
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TWICE THE COMPUTEROtter) .
FOR $1 (Introductory

BOTH WORLDS OF SOFTWARE INCLUDED
PROCESSING Your computer is delivered
to bit 8086 IBM compatible with SEEQUA3 MS-DOS,
software runs under MS- compatible with the IBM
DOS and industry standard standard 15 bit pc.pO5 op.
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der CP/M. Perfect Writer tor word
1-mg]; -1-Hg MEMQRY processing and Perfect _
125K bytes RAM are Stan. Calc tor financial analysis.
darcl, internally expanda- Md If has M36516 TQ 161 YOU
ble to 25614 And dual IBM Wflte Your Own Townes-p(j Cgmpafjbje 5 I/1“ disks Chameleon comes stan-
with lo0K formatted each dflrd wlth 640 >< 200 reso-- cluded lution black and whitegraphics and 320 t>< 200color graphics.O'I‘91I'1

Th. lolloymCF04-5g_ 9°" "om
Us-D05_algllfll n.,.,1§;,°,}{§v¢~m=ws,ti.-.==<» -1...W! Wm _
Law Cal:l_ Q2222? 5Dil‘I'dII

“c — llkrosoll sown"

resolution

EXPANDABLE
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IEEE-488 port. You can
even use IBM PC compati-
ble add-on boards in our
optional expansion inter-
lace package.
FITS IN YOUR
ENVIRONMENT
Chameleon is at home in
your office. But it's cornpact
packaging makes lf easy
to carry elsewhere.
To learn more about
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Ifyour .Apple or Frankllil Isn't giving you all the 
power you need, it's not rotten. It just needs to be 
juiced up. With a Starfire"" Winchester hard disk 
drive from Corona. 

It leaves Apple DOS in the dust. 
For s tarters, the Starfire gives you all the 

power inherent in a hard disk drive. Lightning speed 
(up to 10 times fas ter than a floppy), enormous 
storage capacity (5 and 10 megabytes}, and 
superb data reliability. 

With none of the bottlenecks, headaches and 
hassles of floppy drives . 

But even better, it makes Apple DOS infinitely 
friendlier, faster and m ore powerful. 

A lot more sUces from the pie. 
Our version pfApple DOS is so power­

ful and friendly. it's like getting a whole new 
computer.You can work with files up to 400K 
Boot into any program from the hard disk.And 
run pro~rams with a single keystroke. 

We ve added other features from the Corona 
PC, our own 16-bit desktop and personal computers. 
You can automatically, selectively backup your vol· 
umes. Partition the disk and run up to 16 different 
operating systems. including Apple DOS. Pascal and 
CP/M} 

And depend on our DataGuard"' and Fail­
Safe"' data protection systems for the disk reliability 
and data integrity you need. 



Your saving grace. 
And ifyou're running programs 

use a 1ot ofKs, you're still okay beca 
we don't use any of yourmain mem . 

The Corona Starfire is so~­
compatible with industiy·S~fll~!ll'C! 
packages likeVtsicalc~ 
DBMaster;3 dBASE 114 and many others . 

So ifyour Apple 
is being squeezed, 

juice it up with the Corona Starfire hard disk. 
For the name ofyour nearest Corona dealer, FEEL THE POWER. 

just call us toll-free at 800-621-6746. Or write 
Clrcle 116 on inciulry card. Corona Data Systems, 31324 Via Colinas, Westlake 

Village, CA 91361. (213) 991-1144. 
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Tea hyour 
computer 
\Nho' BOSSI 
Attend a dllase II or 1-2-3 
Softwarelanc Seminar 
Here are just a few of SoftwareBanc Seminars' clients: 

Digital Research Price Waterhouse 
Dunn & Bradstreet RCA 
E.F. Hunan Shell OH 
Fox & Geller Smi1hson1an lns111ute 

Chase Manhanan Bank IBM U.S. Atr Force 
Citibank Internal Revenue Service U.S Nall)' 
Computerland Laventhol & Horwach U.S. Posral SeMce 
Cornell University Merrlll Lynch Victor Business Produces 
Dlgiial Equipment Corp Osborne Computer Corp, WestJnghouse 

Polaroid Corp Xerox 

1983 Schedule of Classes 
Anchorage New York Dallas 
August 11- 12 September 19-23 November 14-18 
Sheraron Anchorage New York Hilton AM F AC 

Washington, D.C. Chicago San Diego 
Augusr 29-Seprember 2 October 17-2 1 December 12~ 16 
Marrioa Crystal Gatew ay Hyatt Regency Hyaa Islandia 

4 Days of Instruction 
9:00 A. M. to 5:00 P.M. 
dBASE II Fundamentals 
dBASE II Programming 
Advanced dBASE ll 
Problem Solving w ith 1-2-3 

State of the Art Presentation 
• Video and sound system • Buffet Lunch/Coffee Breaks 
• Video rapes of program authors 	 • Portfolio of Comprehensive 

Seminar Notes 

s175 Per Day of Instruction 
Pre-payment may be made by: 
MasterCard, VISA or Check. 
CaH or write ro regisrer 

SoftwareBanc Seminars 
661 Massachusects Avenue 
Arling ton . MA 021 74 
1800) 45 1-2502 
/ 6 I 7 I64 I - 124 I in MA 
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The Challenge of Hard-Disk 

Portability 


How OMA Syste1ns designed a re1novable hard-disk unit 
for the transportable generation 

In the Old West, Winchesters were 
designed to be portable. They could 
survive weeks in dusty scabbards 
and still function efficiently when the 
need arose. These days, portable 
Winchester disks operate under dif­
fe rent constraints to perform different 
tasks. 

This is an account of the portabili­
ty issues encountered by one hard­
di k-drive manufacturer, OMA Sys­
tems, and of the design decisions its 
engineers reached. 

Why does a transportable com­
puter need a hard-disk drive? Be­
cause many of us need to transfer the 
power of our desktop computers to 
other locations, and we don't want to 
sacrifice software or hardware capa­
bility in terms of speed and storage 
capacity. Ideally, the capabilities of a 
hard-disk unit should be available 
w hether the system is transportable 
(req uire AC power) or portable (re­
quires battery power). 

A designer of a portable hard-disk 
system confronts a difficult task if 
reliability, speed, and capacity are to 
be preserved. 1l1e most difficult chal­
lenge designers face is developing 
truly portable hard-disk drives for 
away-from-the-office data storage, 
program loading, and backup stor­
age. 

by David A. Sutton 

Photo 1: The read/write llenrl assembly 
developed for DMA's fixedlremouable ltnrd 
drives. 

Quasi·Winchester 
The challenge of combining both 

removability and portability in a 
single Winchester-type device means 
thal designers must grapple with the 
fad that a removable-only cartridge 
drive (or the removable portion of a 
fixed /removable drive) i not a Win­
chester in the classic sense. In 1973, 
IBM developed Winchester tech­
nology and dropped the flying height 
of the head from 80 roicroinches to 
as low as 15 microinches above the 
disk. Thfa low flying height dictated 
the characteristics we now consider 
typical of a Winchester- heads and 

disk in a sealed environment, heads 
that land on the disk prior to flying, 
lubricated media, and stringent air­
filtration systems. These control 
enable the head to fly lower and the 
drive to achieve Winchester flying 
heights. 

IBM's original 30-30 project (30 
megabytes fixed , 30 megabytes re­
movable) presumed that the only 
way to guarantee a contamination­
proof disk surface for the low-flying 
Winchester heads was to package 
heads and disks t gether in a sealed 
environment. TI1e cost of a removable 
Winchester "pack:' therefore, would 
have to include the cost of a complete 
set of heads and a head-carriage 
mechanism. It was an impractical ap­
p.roach then and is even more 
impractical for microcomputers. 

In any situation in which a disk 
drive may be moved, it's equally im­
practical to have the heads settle onto 
the disk area during power-down. 
Allowing the head to touch the 
media risks damage to both the data 
on the disk and the head itself. 

Hazards of Portability 
A portable hard-disk cartridge 

drive faces a triple set of hazards: to 
the cartridge, to the drive, and to the 
combined cartridge and drive 

Scptarnber l98J <Cl B'ITE Publiollior1$ [n l2i 



(operating or not operating). Car­
tridge and drive are both part of an 
electromechanical assembly that 
must deliver years of reliable service 
without requiring maintenance. It 
would certalnly be asking too mudl 
of any user to seat the cartridge with 
anywhere near the level of care u ed 
in a factory dean room to align a 
sealed Winchester disk-and-head as­
embly. Instead, a drive designer 

must assume that both cartridge and 
d rive, of either fixed or removable 
type, will be subject to every conceiv­
able kind of abuse: 

• shock and vibration that can cause 
head or djsk-surface damage or 
cause data to be lost because the 
balance between aerodynamic lift 
and head-loading force has been dis­
turbed or because the head have 
been thrown off track by spurious 
ideways movements 

• contamination (dust, cigarette 
smoke, moisture, or chemicaHurnes) 
that enters the cartridge or collects on 
the heads and actuator arm when the 
cartridge has been removed from the 
drive 
• strong e1ectricaJ or magnetic fields 
that can make data and software un­
readable 
• unsophisticated or unauthorized 
users who are convinced that their 
principal mission in life js to enforce 
Murphy's law personaUy 

Shrinking Size and Costs 
As if these challenges were not 

enough, cartridge-drive designers 
mu t face the fact that the require­
ment for p rtability or transportabili­
ty wilt only encourage the demand 
for smaller drives (or greater capaci­
ty within the ame drive envelope). 
A designer' ta j to maintain reli­
ability and performance. As disk size 
drops, data density teadily in­
creases, making it all the more dif­
ficuJt to maintain repeatability (the 
capability to read recorded data when 
a cartridge is inserted jn a drive) and 
interchangeability (the capability to 
record data on one drive and read it 
when the cartridge is inserted into 
another similar device) . 

ln a cost-conscious market. litUe al­
lowance is given to the difficulties a 
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drive designer mu t overcome in this 
ongoing guest for miniaturization. 
Instead, the belief prevails that "If it's 
smaller, it hould be cheaper." Ma.in­
taining reliabiljty' and enhancing per­
formance means that a designer must 
rethink every aspect of the drive 
assembly and electroni s : 

• the read/write heads 
• the disk media and motor 
• the head-positioning servo system 
• the data separator 
• the drive enclosure 
•the cartridge design 

ln designing its Micro-Magnum 
fixed/removable and removable-only 
drives, DMA Systems attempted to 
address all of these needs. Charting 
unknown waters, DMA engineers ex­
pected the worst (and have rarely 
been disappointed) . 

As disk size drops. 
data density steadily 

increases, which makes 
it difficult to maintain 

repeatability and 
interchangeabllrty. 

Contamination Control 
One concern of designers has been 

the control and removal of con­
taminants that ould cause severe 
head and media damage or destroy 
the integrity of recorded data. DMA'.s 
solution to this problem is the high­
capacity, closed-loop, recirculating air 
system for a "double hall-height" 
fixed/removable cl.rive. 

A preliminary purge cycle removes 
all the contaminants that may have 
entered the drive when a cartridge is 
inserted. The impeller-dri e system 
then continues to move all air in the 
drive through a recirculating filter at 
least once per second . The filter urut 
was designed to last for five years 
with no filter changes. 

Both the drive and tne cartridge 
have elf-sealing doots to keep con­
taminants from entering their respec­
tive compartments and to ensure a 
clean head-disk interface. Whenever 

the spindle motor is turned off, the 
head assembly is completely with­
drawn into the drive and the door 
seals the head-port opening. The car~ 
tridge also ha a door to protect- the 
head opening and a clamp that 
secures the hub against the cartridge 
to prevent foreign substances from 
entering the cartridge. 

Most- of the con taminants that enter 
the system were already .inside the 
cartridge whe n it was inserted into 
the drive. The purge cycle removes 
most of these and also raises the 
pressure in the cartridge so that any 
air leaks vent outward and no further 
ontaminants may enter the car­

tridge. Any loss due to leakage is 
made up by air pulled into the system 
through a breather filter. 

Head Design 
A consistent head-to-media rela­

tionship is an absolute must for data 
integrity and device reliability. The 
head and disk must maintain their 
critical distance, yet head and disk 
urface must not physically touch. 

This premise is overlooked in the de­
ign of most 51/.i-inch Winchestet di k 

drives- a fact that becomes critkaJ 
when transporting the drive intro­
duces the opportunity for violent 
head-to-disk contact. 

When the disk is in a cartridge 
that i being pushed in and out of 
several drives, or even in and out of 
the same drive on a daily basis, 
elimination of head-to-disk contact is 
essential. Therefore DMA developed 
the Cushion-Aire head as embly 
(photo 1) to allow a Winchester air 
bearing to be loaded dynamicaUy 
onto a spinning cartridge disk . 
Because the head neve.r starts or 
stop t:ou hing the disk, there is no 
head ringing on the d isk, no 
head-landing on top of contaminants 
after purge cycles, no damage to 
heads during transit, and no acciden­
tal jostling of the system during u e. 

Though nickel-zinc-ferrite and 
manganese-zinc monolithic ferrite 
heads are commonplace on lal'ger 
Winchester drives, both present 
drawbacks when incorporated into a 
51/.1-inch design. At the data densities 
required1 the signal output of nickel­
zinc-ferrite heads is unacceptable, 



How to make your Apple run 

31/2 times faster. 


Just plug ht the Accelerator D® 

and watch your Apple® n or D Plus take oft 


Imagine running VisiCalc~ DB Mastee Applesofl, Apple Fortran or Pascal without long delays. 
With the Titan Accelerator Il, your Apple Il or II Plus runs these programs a true 3V2 times faster. The 
Accelerator II also runs your Franklin, Basis and other Apple 11 compatibles 3 1/ 2 times faster. This 
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Find out how to run faster and increase your productivity without breathing hard. For informa­
tion on the Accelerator II and othe.r Titan microcomputer products, see your computer dealer or 
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and manganese-zinc heads are only 
marginally acceptable. Furthermore, 
monolithic heads have inherently 
less signal output due to their 
relatively long flux path. To remedy 
the signal strength problem-and to 
provide less parasitic inductance­
DMA chose to develop a composite 
head employing a discrete manga­
nese-zinc core, glass-bonded into a 
ceramic Winchester-type air-bearing 
enclosure. 

Embedded-Servo Head 
Positioning 

To overcome errors that might oc­
cur in head tracking due to thermal 
expansion, cartridge interchange, 
friction in the cartridge, offset due to 
drive tilt, and disk runout, the DMA 
engineering staff employed another 
proven large-disk technique: embed­
ded-servo head posjtioning. 

The embedded-servo technique 
eliminates any requirement for head 
alignment and is, in fact, a key to the 
successful use of hard-disk car­
tridges. Servo codes embedded (i.e. , 

recorded) on the disk guide the drive 
heads to the proper position by send­
ing signals to the mechanism con­
trolling the read/write head as the 
head passes over the disk. This tech­
nique enables the drive to actually 
adjust the head position in the event 
of errors due to heat expansion or 
other factors . 

Embedded-servo positioning re­
quires two steps. First, course posi­
tioning allows the proper track to be 
located . Embedded-servo data is pre~ 
recorded on the disk during the man­
ufacturing process and is typically 
contained in the first 26 bytes of each 
sector on the disk. The servo code 
contains data for each track number 
on the disk. As the head crosses a 
track, it reads the servo data and a 
software routine calculates a demand 
velocity based on the difference bet­
ween ctuTent track location and target 
track. Head speed is controlled, in ef­
fect, by a linear-motor servo that 
receives continuous analog input 
from the drive's control electronics. 

In the second step, the fine-posi­

tioning servomechanism locates the 
read /write head within a half-track 
distance of the desired location. Pre­
recorded signal segments A and B 
define the fine-positioning servo 
bursts. The edges of signals A and B 
are recorded along the center of the 
tracks so that a head centered exact­
1 y on a track will read equal ampli­
tudes from both segments (see figure 
1) . If the head is off center, one ampli­
tude will read higher, the other lower. 
The difference is detected and used 
as an error signal to drive a linear­
motor positioner to seek and main­
tain the proper track center-line 
position . 

Drive Electronics 
Shrinking the control electrorucs to 

the limited volume of a 5114-inch drive 
was no small task . This mission was 
complicated by the circuitry for the 
embedded servo and voice-coil head 
positioner. 

We developed a dual micropro­
cessor-controlled system to conserve 
space as well as to partition functions 

Tiie Most Promisi• Duet 
For An Orcltestra. 

Our duet Is perfect for a slngle user sysfelll. 
1••• duet performs even •etter In a multl•user orc,..IMI. 

·•IM•IO 

r slave 1e lectlon 

00. Sinai• Board 
puter • Slngle 
ultl proce11or 

lllty • Pro· 
mmable master 

• Redundant pro· 
ce11or manlpulatlon 
• 4MHz ZIOA or 

6MHzZ80BCPU • 6.CK RAM and 2K EPROM with monitor 
• 2 serial , 2 parallel , 4 timer 
ports • Bl·dlrectlonal Inter· 
processor channel 
mode 1erlal ports Interface • 
Multl·layer PCB construction. 
$495. 

DCM* Oi S· 100 Dl1k Control 

-. 

34 • 
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Dual 

Clrcle 236 on Inquiry card, 

Module • 8" and/ or 511. " floppy 
controller • SASI {ANSI, SCSI) hard 

host adapter • Slngle and double den 
single and double side • Sothlftllf: 

lmplementatlon on CP 
2.2 and TurboDOSf 

' TM of Dl9l ..I Rn Hldl, 111&. 
' TM of Softw1N :toot, 1

• 
JC SYSTEMS 
469 Valley Way 
Miipitas, CA 95035 
408·945·0318 
TWX#910·381 ·7041 



"Fot IBM Come v isit us i n our 
New York showroom . 

Our Speciality: 68000, 6809 CPU, graphic, database, communication, word processing 

[3Cromemeo ~MITSUBISHI 	 ;l'fNITNlncor	 par•t•d 
Tomorrow's Computers Today 

TELEVIDEO, VISUAL; IDS, OKIDATA, EPSON, HOUSTON INSTRUMENT 
DYSAN, C.ITOH, TANDON, SWTPC, AMDEK, NEC, IBM, DEC, ESPRIT, QUME, GTCO, SANYO 

Diablo 620 .. . . . . ... . . ..•.. . . 986 

C.ITOH F· 10 Siarwrller 40 cps . , . . 1. 185 


CROMEMCO NEC 7710. 7730 .•••.. . .. .. 2. 150 

3550 for IBM .. ' . . •.... 1,850 


Oume 11 + 40 cps .... .. ...• • .... 1,400 


CS1D2E 256K RAM, 68000 & ZBO .. 4 ,396 

CS1 HD5E 512K RAM. 66000 & zao 


20MB hard disk, one 5 Y. " 
 ~-=ICM~~ F " ·~ Zenr ZVM-123 12" green . . . .•.. 115 

floppy disk . . . . .... .. .. 7,696 · rt E 1 'th 

ZVM·122 12" Amber . .•... 139 

ith Z\/M-1 3 1 medium resolulion .• 305
1 to 12 users, 68000 CPU, 256K to 	 Zen'

WICAT 	 4 49 55
4 .5MB RAM , 10MB 10 4 74MB hard ~ Z-110 Dual drives, 126K RAM, ~ Amdak •ZVM· l 3S s o x- o · · · · · · · o 
d. " h' 9 000 °· 	 ~ 8 / 16 bit, color board, color 113" · · • · · · · • · · · · · · 340
1s.. , grap 1c · · · · · • • • • '"up 	 • I 11 RGB 699 
.. UAL 	 68000 CPU, BOMB SMO hard 225 x 640 graphics . .. CAU co or · · · · · · · · · · · · ·
D disk . intelrigent 1/0, UNIX, relallonal 	 m ZW-110·32 with 11 MB hard dlsk •.• CALL m color IV 720 >< 400 · · · · · · · 1,070 

database ...•... , . , , . •• CALL ~ ZVM·135 RGB color monitor W NEC JOO green· ' · · · · · - · · · · · • 149 


North Star .• . . .. . , ..... .. .. ... . .. . CCAALLLL ~ 640 >< 480 . ...••. •. . 550 ~ ~ ~~3g~e~~ : : : : : : : : : : : : : : j~~ 

SWTPC. HELIX. DYNABYTE. TERAK . . . . ' . w Taxan I • 330
Corona ~ co or monitor ...•... . .. . . 
YOUR OWN PERSONAL ROBOT ••• . . •. . 2,215 	 Amber 149
1------------------t ~ 128K RAM. 320K floppy , 640 x 325 graphfc , 1---------·._·-·-·-·-·-·-·-·-·-·-·-·-·-·--...


green monitor set. & par. pon, DOS, ffiMODFM ~ GW BASIC, MultlM<ite word processing, PC ~ IGITIZER 
D.C. 	Hayes Smanmodem ~ Tutor · • · · · • · · • ·E·a· ·e· • • · · · • • • CALL ~I Houston Instrument DMP-29 . . • , .... . . 1, 795 


300 baud •.... . ..•. . ... 230 rn DMP-40 .. . . .....•. 796 

9
12001300 baud ....•..... 520 	 ~ DMP·41 ~- DMP-42 CALL 

1 28K RAM. two floppy 
1

d1'sks, monitor , 1wo I 	 "' " " · .. · ' 12008 modem & communica1ion · 	 Hi pad Dig' tlzer CALL 
ser . & one par. ports, EagleWr;ter. Eagle Cale, 	 ' ' · · · · · · • · · 

SW · · • · · · · · · · · · · · · · · · · 470 ~ OS d CP/M 86 CALL Amdak XY plotter, 1 pen ... , . . .• . . 665 

USR Aulo Unk 1 200 ...•.• . . . . 450 ~ MS-D • an • . ' ' . ' ' . ' ' ' ' ~ 6 pens .•.. , •. 1,095 

UDS 212 LP .• •..•. •.•. . ...• 400 rn Columbia W Swaat·P •Plotter ....•.•...•..... 61 o 


212A ..•...• , .. , .... • . 595 ~ 128K RAM, two l lappfes, 2 Ser. & 1 par. ~ GTCD " graphic analysis package 

Novation Smartcat 300 .... . . . .. .. . 200 ru ports, soflware .. _•. , •.... . .. _ . CALL W w /digitizer far IBM . , . ... . 2,500 


Smartcat 30011 200 ... ..• . 455 ~ C CALL ~ Tandon Drive 100 -2 . •.. .....• ... . , ..• 260 

J·Cat ..•....• , . . . , ...• 1 30 IBM p ... , , . . . . . • . - . - - . ... . 


Ven-Tel '300 baud modem W/SW . ... 350
1------------ --- """"t ~ Portable Computer ~ COMPUTER CHANNEL COMPUTER CHAN rn Corona PPC· 1 1 28K RAM, one 320K W o \II t ly tal 'Z 
floppy , monitor, and serial ~ ~ tz.I 

dBase II 	 Ashton·Ta1e . .•.....•.... 489 
 port .............. CALL l I-ti IT H ~ 
~ ru Columbia, Tollwideo ..••••..• . ... CALL 51 	 oRadding 	 Grhalk business graphics . . .. 400 
 lill AST, Quadram. LNW cards .. .. ..•.• CALL ~ ~ 6" Double Sided/Double Density Flexible drsk ~ Async micro to mainframe . • .. 100 
~ c-<>•-"-'"""""'~~ :1:l drive Oume & Shugart Compatible >oAlpsea micro to micro , ....•. 450 


Crosstalk Microstuf . .. •.. . . 160 o~ M2894·63 1.2MB drive . • . . . • • • . . 380 ~ 

Ac.counting software f Two M2894 drives, cabinet with power supply :;i:i 


• Accounting Plus . . . . . . . . . 299 
 BANANA 	 50 cps . . ....• .•. , • , ... 216 & fan (unassembled) . . . . . . . •.. , . 1,099 @
•Legal Timekeeping & 8" duel M2894 drives subsystem >Accoun1lng ••• .......•. 699 
 IDS ~ (assembled] • • . . . . . . • • . . . . . 1,130 :::i 


Microprism 110 cps, 64 x 84 graphic, pin & 

•Peach pak (GL,AR,API •. . . . 390 

MBSI .•.... • .. . .. , . . .. CAU 	 ~ Technical manual . . ...... .. .. ..• .. . 26 W

friction feed, ser. /par. ... . .•. 459
CPAid 'MastBr Tax .. , ... , .•• . . . CALL 	 t:il Duel drives signal cable ...•..•..••. .. 60 t"Prism 132 200 cps, 132 col ••.....• 1.100
Microsoft 	 Multiplan •.•.••.•...... , 220 

with graphic .. . , ••. . ... 1, 180 c:l Slimline bare drive 8" •••.••.. . ..... 410 g

Word processing with graphic:, color , fric tion .• 1,590I.US. Easy WritBr ti ..•...• . . . .. 260 	 ~ (compatible w /Cramemco 64FDCI ~ 
Gemini 10 100 cps .......... . •.. , 339
MultlMate 'Word Proc,essing .......... 375 	 ci Dealers Welcome ~
15 •.•... • • . ' . ' .... . .... 525
ISM Concurrent CP/M66 package ...•. . .. CALL 	 ~ IDS Microprism printer . . . . . •.. . .• . $459 !;aEpson FX-80 160 cps ..•...•. . .. 560 


FX·100 .. . .. . ...••.• . , CALL 

ML 83A . • ...... . •. • . . . 625
Okidata 	 ~ ~:::1:i~eo~;P~o~1i'.o_' : : : : : : : : : : : : : : ::~ ~ 

84 Par .. , ... . • •• . • . 960
Zenith 	 Z· 29 Smart terminal .•.••.• CALL COMPUTER CHANNEL COMPUTER CHAN 92 ........ . . . ... . . 600 :
ZT-1 with modem . . . . . . . . . 488 

93 ............ . ' . . 840 Prioo• subjoc1 to ch41'1QG . Amorit:111 EJ<press. Vise/Mntercard
Hazeltine 	 Espri1 II ........... . .... 688 
 odd 3%. F.O.B. point ol shipment . 20% roSlockll'IQ fee for 

Esprit Ill emulato Tolevideo 950 . 665 ro:tumod merchandise . Personal checks t11ke 3 wee 1 1·0
MT 160L 	 160 cps . . . ..... . •. , . • . 620 

i't1T 1602 	 ZOO cps .•.. ,, ...•••. . 1,393 d•ar. COO on con lf"'d cN>c~ only . N,Y. residents add""'"" 
C.ITDH Prowriter I par. .. .. ...... . 410 tex . Menufa cturtus ' wflrra.nry only. ,ntntn.111tJon1' customersp 

Esprit Ill color 1orminal . • ... . 675 

Telavidao 	 925 . . . . . ...•... . .... . 740 
 pl&aso conllrm price bofo•e otder . Acx:ept P.O. from Fortlm• 8600 two colors ... . •.• . l ,050970 . .... •.. .......•• 1,099 	 500, ochDOlo and gov' t . 
Toshiba P1350 . . . •.• ..•...... 1.52550 .•.•.••..•...• . •• '. 625
Visual 	 *Letter Quality* Computer Channel TELEX: 

55 green .. ...... . . , . , .. 726 

300 ...•... - . . •. •• .. .. 948 Dynax 16 1 3 cps (Brother! . . . . . . • • • . 5 2 0 21-56 44th Road 429418 

550 graphic .. , •.... . .• 2. 150 	 Brother HR-1 12cps . .....•. , ••.. 785 Long Island City, NY 1 1 101 CSTNY 


Silver Read ••....... . .•.•. . .•... 699
Wyse 	 100 ....• . .....•••.... 795 For lnfonnatlon CALL (212) 937-6363 

Viewpoint 	 ADDS color 1erminal .•.. . .. CALL Trenstar 130 .••• .•. .•... ' .•.. . 727 


To order CALL 1-800-331 -3343 
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ft'llCRC :>CPRE 
DISK DRIVES FOR 

!E,."ttt ·apple!·TRS.80~/HEATHOil 
AHO OTHER P£RSOHAUMICROCOMPUTE.RS 

8" 	 llilNUNE FLEXIBLE DISK SUBSYSTEM 

[SHOW /\BOVE! FULLY ASSEMBUD & fESTfD WITH 

CO MPUTE DOCU MENTATION 

1-8480" DUAL ORIVE. OOUBLE-SIOEO. 2 4~ B SI 495 
f.11481" SING.LE DRIVE. ooueu-smrn. 1 2M8. 

INCL. FILLERP~EL - SECOND DRIVE 
CAN BE ADOEO LATER 995 

' Ir FLEXIBLE DIS~ COtfTROUJRS FOR IiM' 
PC & Oppler NO CONTROLLER EEOEO 
FOR ~/HEATH Z-100 can 

5V•" 	FULL HEIGHT INTER L MOUNTING flEXISLE DISK 

DRIVES FOR IBM PC&. XT, ~!HEATH ' 

ANO OTHER SMALL COMPlfTERS 


@ID~~ 
CDC 9409 OOLJBLE·SIDfll . 43TPI . 3201J60KB 245 
l•ndon 

TM IC0 -2 OOUBLE-SIDEO. 48TPI , 320KB 235 
TM ICH DOU8L£-SIOEO, 96TPI , 640XB 295 

SV•" I~ HEIGHT I TEJlNAL MOUNTING FLEXIBLE OISK 

DRIVES fl!ICLUOES STRAP ITS TO MOONT I FULL 

lltlGHT FOOTPRINl) 6 MS . STEP RATE 

l•ndcm TM50·2 

DOUBLE·SlDEO. 48TPI (21 DRIVES HJR 395 
QUMETRA~ 142 
OOUBLE ·SID£0, 48TPI (21 ORIVES FOR 425 
T /\CFD 55·8 
OOUBLE-SIOEO. 48TPI 12) OR IVES FOA S75 
TEAC FD SS·· F 
DOUBLE-SIDED. 96TPI . (2) DA IVES FOR I 50 

IJ31tf 4 DRIVE ADAPTOR GABLE Call 

IBM° PC DOS SOFTWARE UTILITIES FROM TALL TREE 
SYSTEMS 
J FORMAT ENABLES USE OF SV•", 015. 961PI 

& a· FLEXIBLE DIS DRIVES PlUS 
OllfER FEATURES FOR IB.M PC DOS 
1 10 VERSION I 78 . . sa 

J FORMAT-2SAAIE AS J FORMAT AEIOVE FOR 
IBM PC ODS 2 0 35 

WtHDRIVE E ABLES USE Of WI CHESTER 
SUB.SYSTEMS f OR IBM PC DOS 2 0 35 

JETIJRIVE E ABLES IMPLEMENTATIONOF 
ELECTRONIC DISK FOR IBM PC 
0052.0 . 35 

J LJTILITIES I CLUOES J fOAMAT·2. WINORIVE 
&JETORIVE . • 95 

(52)~~ DISKETTE.$ 
1242-00 SV.- SINGlE·SIDED. SINGLEIOOUBLE 

OENSITY. WRITE PROTECT NOTCH &HUB 
RING . . •..•.•• {Box ot IC) Sp<1cial 19 95 

1144-00 5V.- DOOBLE-SIOED. SINGLEIOOOBLE 
OE sm,WP & HUB RING • (Box ol 10) 

Special 29. 95 

I!" SINGLE OR DOUBLf·SIOED , 

SINGLEIOOUBLE OE SITY. WPN & 

HUB RING, VARIOUS FORMATS C•ll 


appkr DISK DRIV ES 
DATA DRIVl5 Vr flEXIBLf DISK EXTERNAL 

SUBSYSTEM BY TAVA CORP. 275 

ft'llCRO~PRESS 

(714) 632-8512 
305 S. §tale College Blvd. a · 

viM" Suite 135 ~·1 1 	 1 
l_I Anaheim, CA 92806 ·­
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I 1---- DATA 

EMBEODEO 
SERVO 
DATA 

'mACK 101 
USER 
TRACKTAACKlOO 

TRACK 99 

SECTOR 

INDEX COARSE 


ANO POsmoo 
 FINE 
POS ITIONTIMINO TRACK 


FIELD NUMBER 


Figure 1: This diagram shows haw !lie seroo data is embedded on the disk to facilitate precise 
posiHoning of the /ieads over lhe tracks. 

and simplify the hardware. One 
microprocessor is dedicated to 1/0 
(input/output) status purposes in­
cluding front-end function, safety 
checks, and fault algorithms. This 
microprocessor also preforrnats all 
SEEK commands into the form re ­
quired by the second microprocessor, 
which controls all the internal com­
mand lines of the embedded-servo 
system. 

The second microprocessor al o re­
ceives embedded-servo information 
from a servo decoding unit- a 
custom, large-scale integrated circuit 
(LSI)-which gives th micropro­
cessor the information required to 
perform the basic disk-drive servo 
functions: track following and seek­
ing, rezeroing, and loading and re­
tracting of the heads. 

Partitioning these operations be­
tween two microprocessors helps 
achieve faster overall system 
response. For example, the second 
microprocessor may perform a SEEK 
while the first continues to handle all 
interface and safety functions; two 
microprocessors can handle emer­
gency situations faster than a single 
processor. 

Two custom LSI gate-array chips 
were also developed to achieve the 
needed packing density and to man­
age the servo data while protecting it 
from any accidental overwriting. 

The first gate-array chip is commit­
ted to servo control of the spindle 

and is a 200-gate array that includes 
spindle-motor commutation circuits, 
a spindle-speed control servo, a 
speed-safety function, and a 10-MHz 
crystal oscillator. The second, an 
800-gate array IC, decodes the digital 
information within the embedded­
servo fields. Erase-gap detection, sec­
tor decoding, the location of index 
marks, track timing checks, and sam­
ple pulses for fine positioning of the 
heads are all controlled by this chip. 

If the drive were ever to overwrite 
the embedded-servo fields, data 
could be irretrievably Jost. To prevent 
this, a series of hardware and soft­
ware safety checks works to protect 
both the embedded-servo fie lds and 
the data on the disks. The decoding 
gate-array chip checks hardware 
before clearing the way for a WRITE 
operation. The heads can respond 
w ithin microseconds to any unsafe 
condition spotted by the gate-array 
chip. Sofhvare checks are also writ­
ten into the drive firmware to enable 
the WRITE functions. The software 
will not proceed with a WRITE 
operation until two successive em­
bedded-servo sectors have decoded 
the same track identification and no 
fault conditions have been found in 
the drive. 

Packaging and Power Drain 
In almost every respect, currently 

available hard-disk Winchester drives 
can meet the requirements imposed 

http:P�RSOHAUMICROCOMPUTE.RS


Don't take 

no for ru1 ru1swer! 


WINCHESTER CARTRIDGE DISK DRIVES FOR MICROCOMPUTERS 

DMA Systems OtherFeature 3.9"Drives 5 Y4"Drives 5~" D rives 

Now in production yes no no 

Data interchange yes no no 

Contamination control yes no no 

Retractable heads yes no no 

Standard cartridge yes no yes 

40 ms access ti me yes no no 
5 Mb capacity (formatted) yes yes yes 
Capacity growth capability yes no no 

Removable-only drive yes yes yes 

Fixed/Removable drive yes no no 


A comparison of Winchester 
cartridge disk drives shows there's 
really no comparison. 

Only OMA Systems allows you to 
interchange data between drives. 

Only OMA Systems has a unique 
retractable head that ensures data 
integrity by never touching the disk. 

Only OMA Systems has a seli­
sealing clean afr system that prevents 
contaminants from reaching the data 
- even after thousands of insertions. 

And only OMA Systems gives 
you a choice of fixed/ removable or 
removable-only drives. Both mod­
els match mini-floppy front panel 
dimensions and adapt to existing 
5W' Winchester drive controllers. 

What's more, OMA Systems is 
rhe only manufacturer delivering 

C irc~e 153 on lnqulrv card. 

microcomputer Winchester cartridge 
disk drives. 

But OMA Systems drives don't 
just outperform other cartridge sys­
tems. They outperform all other 
types of microcomputer backup. 

Consider the alternatives ... 
Floppies have low capacity, poor 

reliability and slow access time. 
Streamers are unreliable and 

can't provide random access. 
There's only one drive manufac­

turer who can answer "yes" to all of 
your needs: OMA Systems. 

For more information write 
OMA Systems, 601 Pine Ave­
nue, Goleta, CA 93117 Or 
call (805) 683-3811, 
Telex 658341. 
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Circle 162 on inQuiry card . 

• Full Oli v lti 
ty p -write r 
wa rra nt y 

• .L. 
Lis ted 

DAISY WHEEL 
PRINTER 

NOW 
$495 
~ 

plus shipping 
FEATUR S 
• Typewrit r op •rnlion Wilh not l1ini.1 10 <lisc:o111wc1 • 1u. I :i 0 1 I :; cilarac1er J)C' r 
ncl1 swHcl1 selec1ablc • Ponahlc with carr~·ing nls\· • En rtw i111t> rf<ll"l' moun ll'cl 

lnt ·rrially In 1he Olive11l l 'mx1s 30 1ypcwrill'r • l ' n c1L· rl l111 n~ • Dll Jil'S 11vailahll• lor 
mos1 compu1ers • Servi e Imm Ollvt>lll dtrnlters • Cen 1nm1cs con1p8 1ll1le po rHl lel 
Input • Bull l In •If 1es1 • ·nri rl•l~c ribbon • :rn I keylmanJ switl'h sl'1r·c1a ti J •. 

125 NORTHVJEW RD.. ITHACA. N.Y. 1485 
(6 0 7 ) 272· I I 32 
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by portability or transportability. 
They are reliable devices with built­
in safety features and a high toler­
ance for abuse. But two issues still 
need to be addressed: packaging and 
power. 

It is too early to say how the drives 
will ultimately be integrated into 
portable or transportable systems. 
Now, they are packaged as separate 
accessories that connect with a short 
cable to the back of the computer. 
This means that, for the first time, de­
signers of small hard-disk drives will 
be concerned with appearance and 
with an exterior that can withstand 
scratches, heavy weights, and an oc­
casional drop off a desk. Manufac­
turers will also be pressured to fur­
ther decrease size and weight, anti­
cipating the day when hard disks are 
the standard storage medium for 
portable and transportable com­
puters and have moved inside the 
"box" to take the place of fading 
floppy disks. 

Most hard-disk drives were de­
signed for integration into a desktop 
or console cabinet, with no real 
limitation on the power required for 
driving the high-speed spindle. 
Drives now draw more than an 
ampere of current and dissipate up 
to 30 watts of power. This would 
quickly drain any battery pack that a 
user would be willing to carry. There­
fore, despite any designer's best ef­
forts to reduce power requirements, 
true portability is still unobtainable. 
Computers with hard-disk storage 
are still restricted to locations with ex­
ternal power sources, including the 
U -volt cigarette-lighter jack available 
on most automobiles. 

Despite this reservation, however, 
there is no question that the hard­
disk cartridge will soon be a feasible 
storage medium for every class of 
small computer. In terms of conve­
nience, capacity, and removability, it 
may soon be the only viable 
alternative.• 

David A. Suttou is tlie rngineering uice-presfrleul 
of DMA Systems (60 1 Pille Ave., Goleta, CA 
93117). Prior to wo rking al OMA, he worked at 
Geneml Electric and l1elped fo11lld lnfo n11ario11 
Magnetics Corporatioll . 



ps 
If you're buying a small busi­
nes.5 computer, there are a few 
things you ought to know. A 
lot of things. 

You can spend several 
thousand dollars and still have 
a system that won't expand 
with your business growth. So 

pute interdependently 
in an office environ­
ment-makes this 
option obsolete. 

The Zeµs 4 allows up to 
eight users to work from one 
system at the same time. Each 
can have his own tenninal, 
CPU, and active memory Each 
shares ample file storage in­
ducting floppy backup. And 
each has a second port for his 
own printer or telephone 
modem. 

...because multi-processor 
is better than singJe 
processor. 

With the Zeµs 4 multi­
processor there is no lo in 
power or speed of operation 
when several users compute 

ecause••• 
at the same time.Single available to Zeµs 4 users. Write 
processors bog down with us for a free software directory 
simultaneous use.Plus, the 
Zeµs 4 gives you totaJ flexibility ... because you can buy 
in computing with true shar­ the Zeµs 4 for less than 
ing of data (not just passing $1,300 per user including 
from one to the next) in a Wmchester. 
complete multi-user environ­ When you think of 

what you'd have to 
put out for eight per­
sonal computers, the 

Zeµ.s 4 Computer looks 

pretty good. Even when you 

add the cost of terminals and 

other peripherals, you cant 


beat the Zeµs 4's cost 
effectivenes.5. Plus 
if your Zeµs 4 ever 

needs maintenance, 
OSM covers you on its 


Limited Warranty and Replace­

ment Plan through nearly 

200 nationwide locations of 

RCA Service Corporation. 


If these reasons 
sound compelling to 
you, act now to see 

and speed of the Zeµs 4 leave a Zeµs 4 in action at your 
single-processor units in the local OSM dealer. To find the 
dust (Jle have documented dealer nearest you please call 
benchmark data to support 1-800-538-5120 or in Cali­
this-write us and we'll send it fornia,415-961-8680. Or write 
to you.) to OSM at the address below. 

We want you to learn more 
...because standard about Zeµs 4. Because. 
programs are better than Dsm Your power to expand. 

C5M Computer Corp..665 Clyde A,1!.. Mounlain View,non-standard programs. 
CA~10.13 USA 
ZeJJs·l is" IJru;formrl<olOSM Co111Jlll terCo<parn lic11.CPIM L<You can us your Zeµ.s 4 ll~OrndlraclemarlrnooMP. MisaU'aclemarkorDlgit:ll

· h QSM Reoolltch. l11rorµom1e-d l SJOSMCompulerCo.v. S&M ng t away ecause pro- 1 ------------------­vides you with industry stan- I '~. rwanltoknowmore abou1 U1eZeµs4bocause .. . 

dard word processing software, I Nam.._________ 

electronic spr ad sheet and T•u~·--------­
a powerful data base manage- ________comµmy 

ment system. In fact there AtJ,tut-,.,._________ 

are over 5,000 standard ulyis1a1e1zip ________ 

c /M" and MP/M'" programs in:leone De.1ler Oistnbutor OEM Ret:iil r End-user 

Send To: OSMComputer Corp_ 665 Cl)'<le Ave 
Mounl."lin View.CA 94043 USA 

Circle 340 on inquiry card. 

we took this ad to point 
out the facts about 
Zeµs4 ... 

...because multi-user is 
better than multiple single 
users. 

Once you grow 
beyond your own 
personal computing 
needs for business, it no 
longer makes sense to buy 
a single user computer. 

The cost alone-aside from 
the inefficiency of not being 
able to share data and to com­

ment The operating features 

I 
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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 architecture that 
simultaneously implements an entire array 
of 16-bi1 single board computers. Each 
SBC has its own MC68000 '" CPU, 256 
kiloby1es of dual-ported RAM, and 
VRTX"- a rugged, real-time sof1ware-on­
silicon operating system that switches 

tasks in as li t11e as 100 µsec. So now you 
can run several UNIX programs at once. 
Or use your FACTOR to 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 taster than the bus 
implemented in today's most popular 
microcompu1er 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-

u. IX is a 11ademark or Bell Laoora1or1es. VRTX os a 11ademark o• Hunier & Ready Inc E1harne1 ls a 1rademark ol Xerox Corporation. C6SOOO is a 1raclemark cl Mot0<ota 
loc UNIPLUS is a iraoomark o• Unison. inc zoo is a 1ra<1emar1< 01Zilog. tnc. CP1M is a 1;adt?mark 01Oig11a1Reseatch. Inc. ·1·11e VMEllus is suppotted by Pn l•ps 1S1gnet>es. 
Mos1el<. Mo101ola and Thompson-CSF 



cessor power. In multi-channel industrial 
110 flexibility. In on-board memory. In 
bui lt-in mass storage options. In the 
number of fully 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 to 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: 
0 	Each smgle board computer with 16·bll 

MC68000 CPU, 256 Kb dual ported RAM. VRTX 
real -time executive Jn PROM. 8 RS-232C serial 
ports . and a Cen1ron1cs-compatibte parallel port. 

D New interna1ional slandard 20 Mb/ sec VMEbus.• 
0 Oplionat 1 Mb RAM expansion board 
D Mass storage: Hard disk. floppy disk , and removable 

cartridge ha rd drsk bu•ll ·in. (29· 104 Mb UF) 
0 Fully suppor1s MolOlOla 2 MH~ 110 bus and 

1ndus1rra1 cont rol interlace ca rd s 
D Alphanumeric lerminars in green, 101erna11o nal 

amber. or color 
0 Graphics terminals in monochrome or color 
D Op11onal coprocessor board for concurrB111 execu1lon 

of CP/ M" on lour zao·s. each with ns own 64Kb RAM. 

System Software: 
0 UNIX (UNIPLUS") operating sys1em (includes " C " 

language) 
o VRTX real-lime opera1mg sys1em standard In PROM . 
0 	Available languages SMC Basic: Fortran '77: Pascal 

(IEEE Standard); RMCOBOL ANSI '74 Standard 
(Ryan-McFarland) . 

0 Etherne1· local area network In terface. 
0 3780. and 3270 data communications pro1ocols 

Outside CA: 1-800 -221-2419 

Inside CA: 408-295-4600 


Or TELEX 176-431 ANS: VICTORY SNJ 

OEM QUANTITY DISCOUNTS AVAILABLE 


2055 GATEWAY PLACE SUITE 300THE ARCHITECTURE OF INTELLIGENT COMPUTING. SAN JOSE. CALIFORNIA 95110 
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Sotne people drive 

f9tne Gertnan tn.achines to work. 

So01e people drive thetn once they arrive. 


The tradition ofhigh quality, high performance German 
craftsmanship and engineering is legend. And while we most 
often see that tradition in action on America's streets and 
highways, it is in America's business offices that its future 
holds the most promise. 

The BASIS 108 is the proof. 
Thi powerful small bu iness computer pa ses higher­

priced competitors With case. Its dual 
processors - for CP/M• and Apple Il'° 
compatibility - open up the largesc 
library of micro omputer software 

and plug-in peripherals available today. 
This unique combination al o provide 

compatibility with other popular languages, including 
Pascal"' and LOGO. 

The detached keyboard is a work ofart and practicality. 
Lightweight and low profile, it feamres a full one-meter cord 
for comfortable operation on your desk - or your lap.There's 
a full 128-key ASCII character set. 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. For pecial applications, you can also 
custom map the keyboard with a simple exchange ofROMs. 

And there's more. RGB and composite NTSC or PAL 
video. Keyboard-selectable 80-or 40 -column di play. 

High resolution color graphics. Parallel and serial printer 
interfaces. Easily accessible outboard 1/0 connectors. ix 
Apple II-compatible card slots for peripheral expansion. 
Even a two-inch alarm or music speaker. 

The BASIS chassis is cast aluminum, eliminating heat 
and RFI inrerference problems. And there' plenty of room 
for internal expansion to include hard disk drives and 
other peripherals. 

The BASIS 108. licrocomputing's "Best Of Both Worlds'.' 
German craftsmanship and American business savvy. 
CP/ M-bascd business omputing and Apple ll-based personal 
computing.. High performance and surprisingly low cost. 
The BASIS 108. A computing machine finely tuned to handle 
the fast tracks of business today Call your BASIS dealer for 
a te r drive. r calJ toll free in the .S. (800) 222-0626. 

INCORPORATED 

5 35 cottsValley Drive 
consValley, CA 95066 

(408) 438-5804 nvx,910-598- s 12 
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The Radio Shack TRS--80 

Model 100 


The power of this machine resides in the strong integration 
among the built-in software packages 

I first laid my hands on a TRS-80 
Model I back in 1978, and I was 
amazed at what it could do. It 

by MahJon G. Kelly 

seemed obvious to me (and to many 
others) that the microcomputers that 
were then appearing-TRS-80, PET, 

Photo 1: The Radio Shack TRS-80 Model 100. 

Apple, and their ilk-would revolu­
tionize how many of us do our work. 
Five years later, it's hard for me to 
remember what it was like not to 
have a microcomputer in my office. 

I have used more than 20 brands of 
microcomputers. All had their ad­
vantages and disadvantages and 
most did what was expected of them, 
but none excited me like that first 
generation-until now. The excite­
ment is back: the TRS-80 Model 100 
is the precursor of another revo­
lution. 

The Model 100 is very different 
from its pred~cessors : the portable 
and pocket computers. The por­
tables, all more than 20 pounds in 
weight and with delicate disk drives, 
aren't suited to go wherever you 
want. The pocket machines can be 
easily carried around but are 
inadequate for large jobs because of 
their limited keyboards, displays, 
memory, and speed. I have often 
dreamed of a computer- one that 
had a typewriter keyboard and a use­
ful screen display- that I could hold 
in my lap, carry from office to office, 
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and use for jobs I would otherwise 
do on my desktop machine. 

The Model 100 is just what I 
wanted, a fine stand-alone machine 
that is aJso ideally suited for hooking 
up to other computeIS, either directly 
or over the phone. With its excellent 
text editor, you can use it as an elec­
tronic scratch pad and then exchange 
its contents with machines that have 
more storage, you can use it to 
transfer data between incompatible 
machines, you can use it as a remote 
terminal, you can use it to gather 

field data, or you can simply use H 
as an excellent stand-alone machine. 

Physical Description 
The Model 100 is a little under 2 

inches thick and about the size of a 
typical sheet of typing paper (see 
photo 1). The top surface has a full­
size keyboard and an LCD (liquid ­
crystal display) showing 8 lines of 40 
characters each that can be adjusted 
for clarity at various viewing angles. 
Around the edges are several sockets 
and switches, which should give you 

The DS120 Terminal Controller makes your LA36 
perform like a DECwriter®m. 
The Datasouth DS120 gives your DECwriter ll tbe high speed printing 
and versatile performance features f the DECwriter® Ill al only a frac­
tion of the cost. The DS120 i a plug compatible replacement for your 
LA36 Jogjc board which can be installed in minutes. Standard features 
include: 

• 165 cps bidirectional printing • RS232 interface 
• Horizontal & Vertical Tabs • 20 mA Current Loop interface 
• Page Length Selection • Top of Form 
• l lQ.4800 baud operation •Adjustable Margins 
• 1000 character print buf(er • Double wide characters 
• X-oa, X-of! pr tocol • Parity selection 
• Self Te t • Optional APL character set 

Over 5,000 DSI20 units are now being used by cuscomers ranging Crom 
the Portune 500 to personal computing enthusiasts. In numerous instal· 
lations. entire networks of terminals have been upgraded ro take advan­
tage of today's high r speed data 
communications services. l..Sl 
microprocessor electronics 
and strict quality control en­
sure dep ndable performance 
for years to come. Wben ser­
vice is required, we will 
respond promptly and effec­
tively. B t of all, we can de· 
liver immediately through 
our nationwide network of 
di Lributors. Just give us a 
call for all lhe details. 

data~ computer corporation 
4216 Sh111rl Andrew Blvd. • CharJollo, Nortti Carollna 28210 • 704/523·8500 
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an idea of the power of this com­
puter. There's an onloff switch, two 
switches for the modem (one for 
choosing originate or answer mode 
and another fru choosing between a 
direct connection and an acoustic 
coupler), and a push button for reset. 
It also has sockets for a power trans­
former, a bar-code reader, a tape 
recorder, a DB-25 connector for 
RS-232C communication, a modem 
connection to a phone line, and one 
for a cable to a Centronics-compatible 
printer. The transformer and cables 
aren't included, but they're inex­
pensive. On the bottom are sockets 
for additional ROM (read-only 
memory) and a bus connector, both 
of which hint at things to come. 

Power can come either from an AC 
outlet or from four AA alkaline bat­
teries. Either source continually 
charges nickel-cadmium (nicad) cells 
that maintain the memory. The four 
AA cells wiJj last about 20 hours; a 
light on the top warns when they' re 
low. H they run down1 the nicads will 
maintain the information already in 
the computer for many days. A 
switch on the back disconnects the 
nicads when the machine is going to 
be stored, but that will delete all the 
information to the memory. 

The Model 100 is ava11able with BK 
bytes of RAM (random-access read/ 
write memory) for $799 or with 24.K 
bytes for $999; more can be added for 
a tot.al of 32K bytes. Files and 
programs remain in memory until 
they are deliberately killed. This shar­
ing of memory makes the BK-byte 
version of the machine virtually 
unusable for anything serious. 

Keyboard 
The keyboard is as good as any I 

have used on a microcomputer or 
terminal. It's of standard size and the 
feel is excellent. There:s nice audible 
feed back on each key, and the auto­
repeat .feature has a natural feel to it . 
A touch-typist will be right at home. 
Besides the normal typewriter keys 
(including a Caps-Lock), it has six 
special keys. Control and Escape keys 
are available mainly for use with the 
telecommunications program. The 
Model 100 itself also responds to con­
trol characters-for example, Con­



Modein, 

sc odetn. 


If you're thinking about getting a 
modem , you're thinking abou t getti ng 
information. 

Dow Jon s. THE SO RCE. , 
CompuServe.1"' You want to access a 
com puceri zed data base, and y u think 
you need a computer to do it. 

Wrong. 
What you really need is a simple, 

economical way co get at the answers 
in the computers. But b the cimeyou 'vc 
bought a modem , oftware and the 
right connection for your persona l 
compucer, you've spent a fair amounr 
of money on a fairly awkward arrange­
menc. On the other hand , you're 2/3 
of the way to ch price of a better idea. 
Give yourself a br ak. 

Get canset XL;" che Personal 
Information Terminal. 

For a few more dollars, you 'II get 
a !or more urility. At "89 5, cansec X 
cake the tedium ouc of pas words 
:md answerbacks, and ir will even speed 
you direcdy through ro frequently­
used fi les. 

Bur best of all , 
it leave you r 

per nal c mpucer free to compute. 
Scanset XL is a easy ro use as 

an autodialer. Because in addition to 

a modem. there's a 36-number pro­
grammable autodialer built right in. So 
inst ad of the 3 or so keystrokes it 
can take to access a data ba c. you pre s 
one button . cC1ns r XL rakes care 
of chc rest 

And once you 're on-lin , S ansec 
XL lets you save information directly 
to your personal computer or primer. 
No ne d co waste' valu:1blc ace ss 
ti1T1 for darn m:rnipulacion . Wh 
knows? With che money you save, ou 
may d cid ro explore some of the 
other 120 avail a bit: d::ita base . 

Or, use cans t XL for. imu l­
caneous voice and data commu nica­
tions. lr's an exa·aord inary new way 
co exchange verbal cmd visua l ideas 
when rhe fa ts, alone. don't s cak 
for themselves. 

Ac $895. S ansec XL come wich 
th r lephone built right in . Bur at 
649, you also have the option of a 

phonele Scan et~ Whichever you 
choose. both model come complete 
with val uable subscription offer co 

ow Jone News/Rerrieval."' TH E 
SOURCE, and the C mp*U~'St re™ 
discount buying service. So you can 
srart g rting information moment after 
you get your canset out of the box. 

Find out how imple it ca n be to 
get an wers from c01T1puters. Call u 
at rhe toll-free number below, and we'll 
send you what you need m know. 

The whole schmear. 

1-(800) 228-2028 EXT. 61 

lt-t( 1 111~~..tAl . INJ OOMATl()N l[RMlNJ\L rn()fi.4. T'YMS••A'fl( 

TYMSHARE. INC 
101M \'ft.t.L[Y GRf(N DRtV£ 

CUPCRllf>IO CA-Mro11 
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trol-H sends a backspace and Con­
trol-I does a tab. There's also a Tab 
key, although you cannot define the 
settings. 

The Num key latches in the down 
position and redefines a cluster of 
keys on the righ t half of the keyboard 
as a keypad for data entry, fn ome 
ways this is nicer than a separate key­
pad, because your fingers are always 
near the Enter, Backspace, an d ther 
keys. Code and Grph sit to the right 
and left of the space bar. They Jet you 
type in special graphics and 
alphabetic (foreign-language) sym­
bols that are represented by ASCTI 
(American National Standard Code 
for Information lnterchange) num­
bers higher than 127. The keyboard 
has different characters for both 
shifted and lowercase Code and 
Grph modes. Unfortunately, because 
these are not standard characters, 
they won't be recognized by most 
printers. 

Above the main keyboard are 16 
spedal-function keys, eight of which 
are definable. The right-hand four are 
arrow keys fot moving the cursor. J 
find them awkward to use; a cluster 
would be much better. To their left 
are four permanently defined keys : 
a Pause/Break key that makes a pro­
gram pause or .stop, a key for send­
ing material to the printer, a Label key 
that causes the definition of the 
software-controlled keys to be dis­
played on the bottom of the screen, 
and a Paste key that's used with the 
text editor. The eight left-hand keys 
are definable, serving different 
purposes with different software. 

The only problem I have found 
with the keyboard is that, when it's 
sitting on top of a desk, your thUIDb 
is likely to hit the lower edge of the 
case before it actuate the space bar. 
It's better if you p ut something under 
the back of the case to tilt the key­
board, but it would have been nice 
if the lower edge of the case had been 
slightly cut away. Others have com­
p1ained about the popping noise the 
keys make when they're pressed. 
Some people, however, don't mind 
the sound the keys make: when 1 
loaned the machine to a student to 
use during an exam, none of his 
neighbors complained. 

Software 
The way that the program in ROM 

are in tegrated with each other and 
the machine makes the Model 100 
revolutionary. Contained in 32.K bytes 
of ROM are the BASIC interpreter, a 
versatile text editor, a telecommuni­
cations package with advanced fea­
ture that supports both RS-232C 
hook-up and 300-bps (bits per sec­
ond) modem communication, a 
schedule book, and an address book. 
The address book also contains the 
phone numbers for the auto-dial 
modem. 

When you first turn on the ma­
chine, you see a menu with the file 
and programs, the time, day, date, 
and the available memory. Five pro­
grams (BASIC, TEXT, TELCOM, 
ADDRSS, and SCHEDL) are in 
ROM. Two RAM files, ADDRS.DO 

The way that the 
programs in ROM are 
integrated With each 

other and the machine 
makes the Model 100 

revolutionary. 

and NOTE.DO, are needed if the 
address and schedule books are to be 
used . Files are designated by three 
suffixes: .DO(cument), .BA(sic), and 
.CO(mmand) . A broad reverse~video 
cursor covets the file names and is 
moved by the arrow keys. Pressing 
Enter either executes the program 
pointed to by the cursor or, for a . DO 
file, enters the text editor and loads 
that file into it. 

Microsoft is selling the operating 
system and BASIC to others, and this 
system may become a de facto 
standard. The NEC notebook com­
pu ter that has recently been intro­
duced is very similar, partly because 
it uses much of the same software. 

Text Editor 
The text editor is the most com­

monly used program. lt's used to 
create and ecUt docwnents (including 
the files fo r the address and .schedule 
books), and it also serves as the 

BASIC editor. It's simple but very ver­
satile; it is not a word processor, how­
ever. When a document is printed, it 
is presented exactly as it occurs in the 
memory; no provision is made for 
page control, variable margins, and 
the other things that a word 
processor should do. But a simple 
BASIC program can be used to 
formal a file (see listing 1). 

The text editor is simplicity itself in 
concept. Only eight things can be 
done: text can be inserted, marked, 
de1eted, copied, or searched for; the 
cursor can be moved; and file can be 
saved to or read from tape. No type­
over mode is available. To replace 
text, lt m ust first be deleted, by either 
backspacing over it or by marking it 
and then cutting it out. Being 
permanently in an insertion mode 
may be confusing if you1re used to 
more typical text editors, bu t the 
strangeness soon goes away. When 
pressed by themselves, the artow 
keys either move the cursor up or 
down or one character to the right or 
left. They can also be used to scroll 
through the text. Pressing Shift and 
an arrow key either moves to the top 
or bottom of the screen or one word 
to the right or left . Pressing the Con­
trol key and eithe.r horizontal arrow 
moves the cursor to the beginning or 
end of a line; with the vertical arrows, 
Control moves to the top or bottom 
of the document. When supple­
mented by the Find function, the 
arrow keys make it easy to position 
the cursor anywhere in the te t . 

Cut-and-paste operations are just 
as easy. Pressing the key marked Sel 
(for select- function key F7} and then 
moving the cursor makes everything 
that the cursor passes over appear in 
reverse vid.eo. Text can be "un­
marked'' by pressing the Break key, 
moving the cursor back over the text, 
or pressing the Selkey i'!gain. Press· 
ing Cut (key F6) removes the marked 
text, saving it in the paste buffer. 1f 
you press Copy (key FS), the text 
goes to the buffer but isn't- removed 
from the document. At any time, 
p ressing the Paste key puts t11e con­
tents of the paste buffer into the 
document in front of the cu1 or. 

I do have some criticisms of the 
editor. It's easy to find a string, but 

http:ADDRS.DO


UNBELIEVABLE! 


Other quality products ava"ilable from XCOMP. 


CONTROLLERS 
XCOMP manufactures a 
complete line of controllers 
for all popular drives. The 
X/R Series is a controller for 
3 to 300 megabyte drives. 

We also produce a 5100 
control ler package. A 
microprogrammable data 
board is common to each 
package and operates w ith 
a second drive interface 
board. Buffer size is 256 
bytes, with disk data rate 
up to lOMHz . 

Circle 493 on inquiry card. 

HARD DISK 
SUB-SYSTEMS 
10 megabyte and 16 
megabyte hard disk 
sub-systems for the IBM PC, 
Apple II and Ill and nearly 
all popu lar personal 
computers. 

XCOMP sub-systems are 2 
to 3 t imes faster than many 
of the competition 's and 
come complete w ith our 
extensive software. 

PACKAGE 
DEALS 
Exceptional prices on 10 and 
16 megabyte formatted 
drives and controllers. The 
ST/S for 5100 computers and 
the STI R for single board 
computers. An optional Z-80 
adapter allows for simple 
plug-in conven ience. 
Optional equipment 
includes software, cables 
and cabinetry. 

AJ!ple-, A;pp~ 1• •nd Apple Ill an~ tr.ai:t:tm.irlt ol ~~ Ccm~u~tot. IM 

llJ.M and ltlM PC. .u, o.1dcmuk\ QI lritof'rnaoori.al Bv\.<~u MAolh1n~~ COri)(M'•ll(Ml. 


THE TOASTER 
TH E TOASTER is a hard disk 
sub-system containing TWO 
REMOVAB LE 3.9", S 
megabyte cartridges. THE 
TOASTER provides unl i ,....· 
storage and convel'I ; 
back-up w ith t0• 
portabi lity. v <£of.. .,.,,~6 
speed ar o\l ... ~'f_\,,.. 
dis!< · " '°' ,.-:J c..'i:

p..~" ~'f_'r 'O~ 
~~ \)f.. 0st' {\.,:,?,'1-s -~e
'°'o ...o~ f>...?, ~~~ <'c..e · 
f..tS... e c,v'O~o'I" ?-...,e 
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Listing 1: A Model 100 BASIC progmm to format text output. This program was placed in 
the public domain /Jy Ed f11ge of TandJI. 

1 '~RT.too Ed Joge O'l/19/B3 
2 1<GRPH>p causes forced end af page 
3 'OefaiJlts fer 11argins (L 1R)1 print 
ll ' title on pa13e 1 (HO$) am line 
S ' spacing (LS) exist in line 20+ 
6 I 

7 I 

10 CLS:CLEAR2000iS=O:F1l£s 
ZO L= !O:R=651ft)f='~Y''lLS=1 
30 C~STRING$(60 1 32)1LN=Otf'IM
'lo GOStil!OO !Ilf>l.IT'j.oo me to print II ;Nf 
50 GOSUB1oo:DRJT"Hargins (L,R> 11 ;L 1R1IFL=DnENl.A 
60 LS--STRING$(L-l,3Z)lGOSUBlOOm.fUT"Une Spadnq (1/2) ":LS 
70 GOStlBlO O:DflUT'~fnter paqe t.i t1e 11 ;H5 
BO GOSlE10D:rtfllT 11Title on pg,1 CY/N) 11 lfl)J 
BS l:f9.B4$FORDPUTAS1 
90 COTOUU 
100 PRINT@20S,C$ :PRINTezos, 1111 

; IRETURN 
110 CLS:IFHf=""THEN PHS=U+OOTEflGOT0110 
120 PHj..-STRINGf(R-S,321+0ATH 
130 IFH$0 ''"TI-EHMIDtCPHS 1l 1 (LEN CHf)) >=Ht 
l ~O lF~"Y"ORHDf=' 1 ':l"THENGOSU8 360 tPRf=U 
160 PRS=LS 
170 IFUl>:oSOTI£NGOT0330 
180 FORJ=LDHPRS HCR 
190 PRt=PRs+INPUTSl1 1l) 
2oa IfECf(l)ll£NCL.0SE:EN=1!GOT0280 
210 lFRIGHn<PR$, 1);;:(HR$<10)ll£WF=l :GOT0270 
220 IFRIGHT$(P1U, 1):;(:HR$(128)THE1f'RS=LEFH PRhJ-t>:GOTOJ30 
230 1£XTJ 
210 IDIID$ (PR$, J, 1>=" "'M:N260 
250 J=J-1:cor0210 
260 ~.$;ff10$(PRS,J+1,Rl!PR$;l'IID$(PR$ , 1,Jl:GOT02ao 
VO PRS=LEFH<PRt,L£N(PR$)-2) 
280 IFHI0$(PRf,L 13)=" "TIIDOO O 
~O IFHIOS<PRS1l1ll= 11 "THEH PRS:HID$CPR$ 12,l.EN(PR$)}!GOT0290 
3110 LPROOPRS: Llf::l.Nt1! IFEN= 1Tf.EN330 
310 IFLS=2THEM...PRIHT :l..N=LN+ l 
320 PR$=LS+NXftNXf='"'IGOTO 170 
330 FOR J1=0006S :t.PROO';t~TJHPG=PG+l 
310 IFEN=lTIEHtENU 
350 IFXSO "''THEH360 ELSEPRINTl!16D, '°'i!DIPUT" <ENTER>"' next page, <ID= nonstop"iXS 
360 CLSfLPROOPHS:LPRINlls;"Page "iPG 
370 LPRINTtl.PRINT:LN=~:GOTOlBO 

there is no provision to find a string 
and replace it with another. Second, 
it's awkward to add text from other 
files ("boiler plate' paragraphs and so 
on) . The easiest way is to leave the 
document, enter the other file, and 
mark and copy the text to the paste 
buffer. You can then reenter the 
original document and paste in the 
text (that's not as hard as it sounds) . 
You can also add text from tape, but 
that's really awkward and slow. It 
would be nice to have a command to 
insert or append text from other files . 

Another problem is that when you 
add text to the middle of a fairly long 
file (2000 to 3000 characters) it's easy 
to type faster than the characters 
appear on the screen. Because there's 
a type-ahead buffer, your input won't 
be lost. Nevertheless, the delay is dis­
concerting, and long segments of in­
serted text must be proofread after 
the screen catches up. However, if 
you'.re typing at the end of the file1 

you can't type faster than the screen 
will display. In order lo insert te ·t 
into the middle of a very large file, I 
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One machine solutions to every 
application. Prices starting at $698. 
Meet the leading family in multi· 
functional micro printers. The 
80ooCOlumn 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!) 

AWord Processing package 
gives you letter quality text, 
proportional spacing, margin 
justification, auto centering. A 
resident Graphics package offers 
the versatility of two different dot 
densltles.And you get high 
Sp8ed 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 tomolTOIN. 

Mannesmann Tally, 8301 S. 
180th Street, Kent, Washington 
98032. Phone (206) 251-5524. 
Mannesmann Tally Canada, 703 
Petrolia Road, Downsvlew, 
Ontario M3J 2N6. Phone (416) 
661-9783. 

For the name of the sale 
outlet nearest you, call toU 
1-800-447-4700. 
(In/I/Inola ~OOJ 



COMPUT!RS 
l<a~p'; .... ........ . .................. CALL 
S<.11mt1aln 0 0 ~I< OS 00 , . ,_ ...•..•• $225o 
F1an~Un Ace 1000 •••••. , .... , •. , . •. .• , $929 
N EC APC t:!BK, I d<I•~ , ............ $2130 
Columbi• PC .. .. .. .. .. • • .. .. .. .. ". CALL. 
Columblaport11bl~ _, ........... ,.•.. , . CALL 
OE.C 11 al~bow ....................... , CALL 
Eagle 11 6'11< SIS O/ D wl!IOftwaro , .... $1795 

PRINTERS 
Cables mad11 ta your ordn1 .•.• .. , . . . • , CALL 
Gemiril 10•·, ................... , .•.• ,_, .$:129 
Gsmlf'd 15 ic .•••. ~ - , • , - • • , , • , •• , • , • , , • 1 .$535 
Ofcld1 l1 92 .. .. .. .. ............... .... ~529 
Dlablo 620 .... . , •. .. •_, .... ....... , , .. $952 
M•nn..mot111Talll!y160L 

10" carnage w/ltuctor , ..•• , • , ••...••. $659 
r.,\anriesman Tlllley 180L 

15· carnage w11..e101 ....... , ........ $861 

Dalseyw1l\er 

17cps let l o< quality 48K •••• , ......... $11 4!1 
IOSPrlsm80 ,. ....................... $1015 
r.,\icrobu"er ~,K slari!l 1tone . . . , • , • , , • , $290 
IDS P~sm 132 Sprln~ 3 4K Bulrer ,.,., .. Sl 179 
IDS Prism 80 , .... ,. ... ,. •• .,...... , .• $1015 
M crnbulfer 6dK .stand alorre . . . . ........ $'290 

MODEMS 
Hayes JOO baud .. .................. .. $2 19 

Hay11s 1200 baud _, ,_, ........... .... __ $5Cl9 

No•~llonJCa l ..... , .......... , • ., ..• $125 

Novalian Smart Cat , • , ................. $190 


MONITORS 

PrlncotonGra~h cs RGB .... .... ..... __ $599 

BMC Green .• , .. • . • . . . .............. SB.5 

Amd~kAr~ber ................. . ...... $17.9 

Amdek Green • .. .. • • .. ............... S139 

Amdo Colll• Compo~11e ...... , ........ S319 

Tol<on Amber .. , . , • , ,. .............. 5149 

TBJ<•n Green ......................... SH3 

Taxan 111 RGB G::IOH .. , . .... , •• " .. $549 


APPLE PERIPHERALS 

ALS C·P/ r.,\ ........................... $299 

ALS Z Card , _........... 1 ............. S!39 

Ta141n llllnlerlace • .. , - .. .. .. • .. . .. .. 69 

O&vong HllO 01.li~ 6MB .... " • • .. .. •· $1 S99 

Apple Dumpl1ng , .. .. • .. . .. • .. • .. . . , $95 

Gr•pplerPIU• .................. ... ... S\25 

Grnpple< tHK Butte• Btlilrd ..... - ....... s 25 

ModemCQrd. ;n1e<n1U, aoo l>llUd , , •••.• . , • f2<!5 

Rana Ori•!!$ , ... , , . . . .. .. • • .. ...... $295 
M c10 Sci Dr.v~ ...... , ............... S259 
Shugart Dri•n ...... , .... . ...... ,, ... S239 
Th~ Fllr<!< w/ DOS a Copy UWlly .•.....•. ' t20 
PFS Flllef , , , .. . , ., •. • , • • .. . $89 
PFS Report .. .. . .. ... ... .. .. .. .. . ... $69 
VIP Card p.s. . •.. . .. • • • . .. . • .. . S113 
Mlcrob~lfer 16K • .. • .. .. ......... ,. • S212 
M0to thnn 1000 prog1• ms CALL 
Aoplu Tltllt! Cllrd • .. .. . . .. • . .. . . .. .. • $75 

IBM PERIPHERALS 
AST 110 (no ram) wf 1S,1p,c,g - • , .. " .. 5219 
AST Mege Plu• 6dK. h , g ............ ,.. S!l59 
Tancon TM100·2 drlv .. .. ........... S259 
Da.o"g 5MB H~rd Disk 
lnlernol ............... , ........... $1345' 

Mon\e Ca<lo C~•d new pnel~g , . . . . . $335 
HQ• cult$ Board 

w/ monochromo & oruwlcs • • . • • ' ' '.' 15~9 
Po1Chtll1ll SOOD . .. .. .. • .. .. • • • .. .. • .. .. S275 
Lotu•1Z3 .... ,.. ,., ................. CALL 

Mulllplor1 ................ . , ,. ..... 5210 
fllghl Sim1Jla1ot . .. ....... . , • .. .. .. .. • .S39 
Oopy11 ........ . ................... $40 
Smsrtcom Communlc1110M Hav~ .• . .•.• S-5 
H11y•• lntomal modem • • .. • .. • • .. . .. , $~59 
Morel ,oo·sor 11tog<am$ • Vl>l lat.1• ... • OAU 

TO PLACE ORDER CALL COLLECT 

Information: (206) 641-7233 

PrloH rellee1 3~ Cellh Dlecou,,1 


Benk Cerd1 Sorry, no COD'• 


PACIFIC COMPUTERS 
13256 Nornwp Way 111 

aellevue. WA 98005 

) 46 Sept<cnl>er 1.983 © BYTE PubUuUon• I~ 

Listing 2: A Model 100 BASIC program tl1at 
determfrres the lungth of a Model 100 text fi le; 
it will ,wt work on program files. 

5 rliNI l lU: !o-l:B>l:l't!IHTIFJW1(11j !'Miii 0010 m 
II Mil '~t 'r U.. fll••)ft 
2a a..s 
31 ~ H f(JI Df\IT liS I 
1g If EOFIO roTO UO 
51 fm!H,' " 
61 Lllialfml 1 . ~1 
71~01> 
ea N!11:~P11H 
l>I i:t!TD <t 

110 f1WIT "fli t "I OfliCVll"t"Ofl~{l/'t"~ <'lllYIM";Ai~· 


110 f1Wf1•o,• ;l)(f(Wo)i"OOfd'I JfJf' .I B: 'rKVI~ •• 

120 o.ost::eoTO ~ 


m f!t1111 "tnot rn.•;~ 
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find it easier to insert text at the end 
of the file, mark it to be cut, and then 
p~ste it in where it belongs. 

A further problem, and one that 
doesn't apply to just the text editor, 
is that there's no wayof knowing how 
much memory is occupied by each 
file. Listing 2 is a BASIC program that 
will tell you how long a text file is, 
although it won't work with BASIC 
programs. 

Finally, when you edit a file you're 
working directly with the text stored 
in memory. With disk-based editors1 

if you make a mistake you can reload 
the original file. If you do so while 
editing a file in the Model 1001 the 
mistake is permanent. It's a good idea 
to save the file to tape or to another 
file before you edit it. (This rather 
important point is not mentioned in 
the documentation .) 

The small LCD screen isn' t as nice 
for editing as a 24-line by 80-cha,racter 
video display, but when you get used 
to it it's not inconvenient Cwrote this 
article on the Model 100 and then 
sent it to my LNW-80 computer for 
final editing and printing (using the 
Newscript word-processing pro­
g;ram) . By embedding the proper 
Newscript formatting commands in 
the text itself, the file was ready for 
printing as it left the Model 100. 

Address and Schedule Books 
These two programs, ADDRSS and 

SCHEDL, are virtually identical in 
what they do, and presumably they 
share the same ROM. They both 
simply find a block of text that con ­
tains a certain string of characters. 
The block, which can be someone's 

address and phone number or a de­
scription of an appointment, is a long 
string that ends with a carriage 
return. The address function accesses 
a file named ADDRS.00 (which also 
contains the numbers accessed by the 
automatic dialing procedure in the 
communications software) while the 
schedule program looks at one called 
NOTE.DO. But the similarity and 
simplicity of these two programs 
don't negate their usefulness. You 
can, for example, create a list of items 
that have been flagged with special 
characters; when you search for the 
special characters, all flagged items 
will be displayed . The items could be 
appointments with your boss or the 
addresses and phone numbers of 
your field representatives. The fil es 
are created with the text editor and 
can be sorted an.cl rearranged with 
fairly simple BASIC programs. It's 
a1so possible to send the found items 
to a printer. 

Telecommunications 
If the address and schedule pro­

grams are simple, the communica­
tions software (TELCOM) is the 
opposite. lt's not hard to use, it just 
does so many things that it's hard to 
describe. When you move the menu 
cursor to TELCOM and press Enter, 
you go to mode 1 of the telecommu­
nications package. Four possibilities 
are then offered by function keys F1 
through F4: Find a name and phone 
number in the address file, Call the 
number to log on to a host, Stat, 
which lets you define the RS-232C 
parameters, and Tenn, which goes 
into mode 2, the terminal mode. 

let's look first at how you might 
sign on to a bulletin board system at 
300 bps, with the number already in 
the directory. To use the modem you 
need a special cable. One end plugs 
into the Model 100, another into a 
wall jack, and the third is a socket for 
your phone. Although the manual is 
a bit confusing about this, telling you 
to plug the cable into your phone, the 
connections are obvious. The modem 
cable package is a great bargain . At 
less than $20, it includes an hour 
each on the Dow Jones and Compu­
serve information utilities. 

The RS-232C parameters must first 
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The Universal Operating Systelll: 

Finally, once and for all. 


The UCSD p- ystem* from oITech Microsystems 
isn't like any other operating system you've ever used. 

Why? 
Because the p- y tern i th only truly portable, 

universal operating system ever developed, that's why. 
It's equally at home with all popular personal computers. 
Such as an IBM PC or Display writer, an Apple, a 
DEC, an HP, an Osborne, a Philips, a Sage a 'Thndy, 
a TI, you name it. It lets you dev lop applications 
that are portable to 8-bit as well as 16-bit micros. 

And we don't mean portable just at the 
source code level, either. 

We mean you can develop your proip-am on virtually 
any micro, compile to object code, and its totally trans· 
portable. So you can design programs once, and you've 
de igned for the entire mark t . 

The p-System th n actually broad n your 
potential customer base. With no significant p• 

from one application to another, and even er ate your 
own Hbrary of utilities. What's more, t he p-System's 
universality allow you to get your software up and 
running on n w h<u·dwar as oon as it hits the market. 

It's about time. 
At Sot'Tuch Microsystems, we saw an industry-wide 

need for an efficient OS that could honestly call itself 
universal. So, in 1979, we delivered just that. The CSD 
p-System. And we've been delivering ever since. 

As an appHcations developer, we think you owe 
yourself an OS that lets you broaden yow· market base 
and develop higher quality applications faster, less 
expensively, more dependably and mor efficiently than 
ever before. 

All at the same time. All on on micro. 
Thanks to the p-System, finally, once is enough. 

}J For product information or information on 
how to get a copy of the p-System Applica­

reinvestment in programming time. Illa y, tion Catalog, call or write to us 
Youcan reuseprogram components Once and for All.atSofTech Microsystems. 

SoITech Microsystems · 16885 Wes l Bernardo Drive · San iego, alif. 92127 · (619) 451 -1230 
• ni vo~•I Opcrntin2 S)~st..em is n t.mdcmnrk of Sont'("_h M ierosyst.c11is Int· .. UCSD p 4 S:i,•ston'I I~ a tr"Jd•Mnark or the Re~unts of lh(ll Uniwf"!lity of Cnliforntu 
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Data Rate 
M Modem (1nternal)-operates at 300 

bps 
1 75 bps 
2 110 bps 
3 300 bps 
4 600 bps 
5 1200 bps 
6 2400 bps 
7 4800 bps 
B 9600 bps 
9 19,200 bps 
Word Length 
6 6 bilS 
7 7 bits 
8 8 bi1s 
Parity 
0 Odd parity 
E Even parity 
N No parity 
I Ignore parily 
Slop Bil 
1 t stop bit 
2 2 stop bits 
Line Status 
E Enable XON/XOFF 
D Disable XON/XOFF 
Pulse Rate 
1O 1Opulses per second 
20 20 purses per second 

Table I: RS-232C pammeters that ca n be 
specified by using the Stat kt'Y from within 
tile TELCOM comrnrmications program. 

256K Byte Ram Board 
for IBM: PC or XT 
Dip switch address selectable 
on any 64K boundaries 

Available installed with: 

be defined (if that hasn't been done) . 
lf you hit the Stat key and entex 
M8l1E, 10, you tell the UART 
(universal asynchronous receiver/ 
transmitter) that the modem will be 
u sed (M)1 a word will be 8 bits (8), 
parity will be ignored (I), there's 1 
stop bit (1), XON and XOPF protocols 
are enabled (E), and the phone will 
be dialed at 10 pulses per second 
(,10) . 

Table 1 shows other possibilities. 
Suppose the name of the bulletin 
b ard is "mousenet". Press the Find 
key, type "mousenet", and the name 
and phone number will be displayed 
from the address file . If it's wro~g, 
you can hit M (for more) to see if 
there's another mousenet; if you 
change your mind, you can press Q 
to quit. If you press Call, the number 
will be dialed; when the modem tone 
is received, you'll be switched into 
mode 2, the terminal mode, con­
m~cted to the host. Only pulse dialing 
is supported. Most tone-dialing sys­
tems will also support pulse dialing, 
but if you're using a ROt.M or PBX 
system that requires tones, then the 

64K-$299.95-PartNo.11011 
128K-$438.95-PartNo.11012 
192K-$577.95-PartNo. UOI3 
256K-$699.95-PartNo.11014 

PC 
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number must be dialed manually. 
While in terminal mode, you re­

ceive whatever comes from the host 
and you are presented with four pos­
sibilities on the function keys. Press­
ing the Prev key will di play the pre­
vious eight lines of input, in case 
what you want has scrolled off the 
screen. Pressing Full will change be­
tween full and half duplex. Pressing 
Echo will send everything to the 
printer as well as the screen. The last 
two keys, Down and Up, let you end 
and receive files. Press Down and 
you'll be asked for a file name. After 
you enter it the word "Down" will 
appear in reverse video, and every­
thing you receive will be stored in the 
file. When you press Down again, 
the file will be closed and its contents 
saved. That's much simpler than 
downloading a file with a disk-based 
system. 

Uploading a file to a host is just as 
easy. Press the Up key and you're 
again asked for a file name. When 
you enter it, you're asked for a width; 
when you answer that, everything in 
the file is sent to the host, with car-

PC WARE, INC. TO ORDER 	 In USA shipping paid by us for orders pre-paid. We 
accept C.O.D. orders (U.S. only}. For VISA orDept. B 
MASTERCARD shipping charges will be added . CA

4883 Te nino Dr. 	 ~ residents add 6.5% for tax. Outside USA add 15% for
San Jose CA 95136 shippi ng and handling. Payment must be in U.S. 
(408) 978-8626 	 currency. Dealer inquir ies invited. 8 
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Dcsl9ncd with your office In mind. 
The n w se and-generation PRINTEK 930 is quiet, 
fast and versatile. From word processing at 100 cps 
to data processing at 200 ps, plus graphi , the 
930 does it a ll. The perfect printer for today s office. 

Word Proccssln9 with Added Performance 
• 	Dual peed s: 200 cps for drafts, m emos, reports , 

up to 100 cps for letters, presentations. 
• 	Single Pass: Complete characters in one pass for 

higher throughput. 
• 	 ear-Letter Quality: A staggered 18-wir print 

head produ e it. 
• 	Re ident Fon ts for Near Letter Quality and Data 

Processing p lu three more optionally. 
• 10 , 12, 13.3 16. 7 Pitch e plu double widths. And 

proportionaJ spacing. 
• 	Friction and Tractor Feed : Handles heets and 

4-part forms. 
• 	Integrated Softwar e Co mpatibility: Diablo 

emulation for plug and play. 

Data Processing with Flcxlblllty. 
• Fast: 200 cps make hart work out of data . 
• Multilingual: 96 A CIT characters, 8 tandard 

languages. 
• 	 16 " Pape r Width: up to 227 column for largest 

spread sheets. 

Graphla with Vcrsatlllty. 
• 	Dot a ddressable: and raster scan plus up to 

19,200 dots/sec. speed. 
• 	Dual densides: 144X144 for fine detail, 

72"72 for peed. 

Easy To Uvc With. 
• Office-quiet: less than 60 dBA . • Cartridge 
ribbons: quick-n-clean . • Small foot prin t: 
typewriter size. • Front co ntrols and in dicato r 
• Serial and Parallel inte r faces standard . 
• Self-testing. • Bidirectio nal, logic-seeking 
design. • Versatile paper h andling. • Multi-voltage 
power supply. • Co lor styled for office . 

The PRJNTEK Printer Line Grow . The new 930 
model joins 1he 910 and 920 models to present 
printer suitable for a wide vari.ety of applications in 
offices, laboratories, Data Proces ing rooms and 
factorie the world over. 

Th 930 means busine -for complet e 
information all or write. 

1-800-368-4636 
PRINTEK, Inc., 1517 Townlin e Rd . 

Benton Harbor, Mich. 49022 
6161925-3200 TWX-810-270-3112 



Key Meanrng 
? Walts for a specified ch13Jacter to be received by the Model 1oo 

Pauses for 2 seconds 
Immediately precedes a "?' · or " : •· when Ihose characters are lo be lransm1U ed 
to the remote computer 
Sends lhe following character as a control character (e.g., • f< sends a Control,K) 

Table 2: Codes for use when aulomat-ically logging onto -remote compllll!T's. 

riage returns entered at the nearest 
space to the width you defined so 
that words will not be broken in the 
middle. That's all there is to it . When 
you're done, just press the Bye key 
and the Model 100 will hang up. 

There are several other possibilities 
in the way TELCOM can dial the 
phone. First, if you want to call a 
number that's not in your directory, 
just press Call while in mode 1 and 
type in the number. If you're calling 
a computer, you must put the sym­
bols " < > " after the number to tell 
the Mode] 100 to wait for a modern 
tone. If there's no answer, hitting 
13reak will hang up. You can also call 
people instead of computers using 
the address directory and TELCOM: 
just don't put 11 < > " after the phone 
number in the address file . You must 
pick up the phone before dialing is 
finished, or the Model 100 will 
inunediately hang up when it's done 
dialing. The Model 100 can act as an 
auto-dia1er with many, many num­
bers. 

The Model 100 will also log on to 
the computer for you if there's a 
coded mes age between the angle 
brackets (<>)at the end of the num­
ber. Because the code is a bit compli­
cated r won't- describe it here (see 
table 2), but it's fairly easy to use with 
almost any host. 

Making a connection to phone 
lines can be done in two ways: with 
an audio coupler or by direct connec­
tion . Both work via the same socket, 
but a switch on the left side of the 
Model 100 choo es between a direct 
connection and an acoustic connec­
tion. Auto-di.aling is possible only in 
direct-connect mode. The audio 
coupler lets you use the modem if 
you're someplace that doesn't have 
modular jacks on its phones. 

The telephone communications 
capability of the Model 100 is better 
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than I have seen fo.- any dedicated 
tenninal. It lacks a few of the things 
available in the more sophisticated 
terminal programs available for larger 
microcomputers (trans1ation tables 
and macro transmission, for 
example), but the deficiencies are 
slight. 

Although not well described in the 
manual, one of the most important 
abilities of the Model 100 is that it can 
transmit data directly from memory 
into another microcomputer at rates 
up to 19,200 bps. Direct transmission 
to another computer is much needed 
because the small memory space of 
the Model 100 forces you to transfer 
files el ewhere to make more space 
available in the machine. Although 
programs and data can be stored on 
tape, it's quicker, more convenient, 
and more reliab)e to transfer them to 
another machine. The abllity of the 
Model 100 to combine its power with 
that of a desktop machine is one of 
this computer's greatest assets. 

Exchanging data by direct connec­
tion to another computer is similar to 
doing it over the phone except you 
must connect the Model 100 to the 
other computer through the RS-232C 
port. Because both machines try to 
send data on pin 2 and receive it on 
pin 3, you must use a "null modem" 
(a cable with the wires to pins 2 and 
3 rever ed on one connector) to con­
nect the computers. You can buy one 
from Radio Shack for about $30, or 
you can make one from two DB-25 
plugs and an eight-conductor cable. 
Solder it together so that pins 2 and 
3 are crossed over while pins 1, 4 
through 7, and 20 are connected 
directly. 

Once the two con1puters are 
hooked together, you just have to 
specify the right data rate via the Stat 
key. Fur example, the "511 in the Stat 
parameter "57E1E" would set the 

data-transfer rate to 1200 bps (see 
table 2). Then when you pre s the 
Term key, you can upload and down­
load data just as for telephone com­
munications, but much more quickly. 
Of course you need the proper soft­
ware for the larger machine, but a 
wide variety of programs are avail­
able for most microcomputers. You 
can use the Model 100 as a terminal , 
either by direct connection or via a 
300-bps modem connection, for any 
computer that supports an RS-232C 
port. I have used the Model 100 with 
mainframes, minicomputers, and 
several microcomputers (CPfM sys­
tems as well as my own LNW-80) at 
rates up to 19,200 bps. You can also 
transfer data using BASlC programs. 

Using the Model 100 as a terminal 
has one problem. Data can come in 
faster than it can be scrolled by the 
screen. That's usually not a problem 
at 300 bp or when you're typing, but 
at faster rates the input can actually 
overflow the input buffer. When tha t 
happens characters are lost. The best 
way to avoid this is to be sure the 
host doesn't send Jinefeeds after a 
carriage return, thus preventing the 
scrolling of the screen . The informa­
tion will be hard to read because it 
all appears on one line, but it will all 
go into the file that's being saved. 
Because of this problem; the Model 
100 cannot completely replace a high­
speed data terminal. 

Some Applications 
For me, the TELCOM communica­

tions software is the most u eful part 
of the Model 1001 and Tsuspect it will 
be for many others. In fact, although 
I can use four TRS-80s, several CP/M 
machines, and an LNW-80, since I 
bought the Model 100 I have used it 
more than any of the other machlnes. 
Maybe my experiences will show you 
how useful this machine can be. 

One of the best uses for the Model 
100 is in transporting data , l have 
always suffered when transferring 
data from a CP/M machine in my 
office to my LNVV-80 at home. Now 
I can just dump a data file from the 
office machine to the Model 100, take 
the Model 100 home, and upload the 
data to the LNW. At 4800 bps, it takes 
about 2 minutes at each end, includ­
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ing hookup, to transfer any file (Visi­
cak file, text file, or any other kind 
of ASGI data) that fills a 32K-byte 
Model 100. And of course it works 
with any microcomputer that has an 
RS-232C port. 

Another application is shown by 
the way I did this article. I wrote a lot 
of it on the Model 100 while traveling. 
At my destination, I simply sent the 
text to our university's mainframe 
computer. When I got home, I down­
loaded the text to my LNW-80 and 
printed it using the Newscript 
word-processing program. 

The Model 100 seems almost ideal­
ly suited to engineers, foresters, and 
anyone else who works in the field . 
In my own research, [ regularly fill 
out data forms while in the field. l 
have a little program in the Model 100 
that asks me for the data, stores it in 
an array, and sends it to disk on my 
office computer, which then prints 
the form, including the data, that I 

For me, the TELCOM 
communications 

software Is the most 
useful part of the 

Model 100. 

used to fill out in the field. I no longer 
have to key the data in by hand at the 
office, and the Model 100 takes care 
of a lot of the tedious calculator work 
that I used to do in the field . 

By itself, the powerful combination 
of the text editor and the telecommu­
nications package makes the Model 
100 worth its price. But the software 
I have described so far is only the tip 
of the iceberg. The Model 100 has 
what may be the most powerful 
BASlC interpreter yet written for a 
microcomputer. 

BASIC Interpreter 
The Model 1DO's BASIC, like the 

BASIC for all other TRS-80s and like 
the rest of the operating system on 
this machine, was written by Micro­
soft. It is as complete and extensive 
a version of Microsoft BASIC as is 
available for any machine, and it has 
a number of enhancements specifi­
cally for the Model 100. Its execution 
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speed (as judged by a number of 
benchmark programs) seems to be as 
fast as or faster than that of the Model 
Ill. And this BASIC does all its cal­
culations, including transcendental 
functions such as sin and log, in 
double precision (14 digits) . You may 
be confused if you're used to other 
TRS-80 BASIC or Microsoft interpre­
ters; several statements have different 
syntax, especially those for opening 
files, and you must set the number 
of 110 (inputloutput) files and the top 
of memory using MAXFILES and 
HIMEM statements- the Model 100 
does not ask any questions about 
files and memory when you enter the 
interpreter. 

Tcannot review all aspects of the 
BASIC dialect here. Table 3 summa­
rizes all the statements. A rough 
count gives 5 operators and 39 state­
ments that are not included in the 
very powerful Model ID extended 
disk BASIC. 

The added arithmetic operators are 
" \ " and MOD, both of which per­
tain to integer division . The MOD 
operator gives the remainder (5 MOD 
3 = 2) while " \" gives the truncated 1-----­
quotient (9 \ 2 = 4). Surprisingly, 
" \ " is not on the keyboard-you 
have to use the Grph key and a 
minus sign. The added logical oper­
ators are XOR, EQV, and IMP. XOR 
does an exclusive or- when one bit 
is 0 and the other is 1, the result is 
1. With EQV, when either both bits 
are 0 or both are l , the result is 1. 
With IMP, the result is 1 un1ess the 
first bit is 1 and the second is 0. These 
new operators can often replace 
several awkward comparison state­
ments. 

Three new numeric functions are 
CRSLIN, which returns the line 
where the cursor is located; POS, 
which returns the column position of 
the cursor; and MAXRAM, which re­
turns the amount of RAM installed 
in the computer. 

One of the most significant addi­
tions to Model 100 BASIC is the use 
of extended-interrupt commands. 
Older versions of BASIC had only 
one-ON ERROR GOTO would 
make a branch when an error 
occurred. This BASIC adds four new 
ones: ON COM GOSUB branches 
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Nume le Functions 

ABS-Returns absolute value 
ASC- Returns ASCII code ol a string 
ATN-Computes arctangent 
CDBL-Converts to double precision 
CJNT-Converts to integer 
COS-Comput.es cosine 
CASLIN-Returns vertical IJne position of cursor 
CSNG- Converts to single precision 
EDF- Returns end·ol·flle status 
ERL-Returns the line number of lalest error 
ERR-Returns the error code of latest error 
EXP-Computes natural exponential 
FIX-Truncates to a whole number 
FAE-Returns current amount of available memory 
INSTR-Searches a string for a substring 
jNT- Converts lo Integer 
LEN- Computes length of a string 
LOG- Computes natural logarithm 
LPOS-Returns column position of pnnt head wrt in the printer 
buffer 
MAXRAM- Returns Model 100 RAM s ze 
PEEK- Returns value at a memory address 
PCS-Returns column posmon of cursor 
AND- Returns pseudorandom number 
SGN- Returns algebraic sign 
SIN-Computes trlgonome ric sine 
SOR- Computes square root 
TAN- Computes tangent 
VAL-Converts string to numeric value 
VAAPTA-Returns memory address or a variable 

String Functlons 

CHAS-Returns ASCII charactef 
LEFT$- Returns left portion of a string 
MIDS-Returns middle portion of a string; may also be used on 
the left side of lhe equal sfgn lo replace the middle characters in 
a string 
RIGHT$-Re1urns r1ght portion of a string 
SPACES-Returns a string of spaces 
STAS-Converts a numeric value to a string 
STRINGS-Returns a suing ol characters 

Table 3: A summary of TRS-80 Model 1DO BASIC statements. 

Simple Control Commands 

CALL-CALL Is used lo execute a machine·language subroutine 
rom BASIC; allows more parameters than USA 
IF.• • THEN .. .ELSE-Tests relatlonal expression, then performs 
THEN clause 1r the expression is true or performs ELSE clause (if 
present) I eJ<p,ession is false 
FOR. ..NEXT- This command gives BASIC a looping structure: 
an optional STEP value may be included 
('OSUB-Causes the BASIC program to eMecute the subrolJ!ine 
beginning at the line indicated, and then returns la the statement 
lollowlng the GOSUB when a RETURN .statement Is encountered 
GOTO-Causes the BASIC program to branch to the lme 
riumbet indicated 
ON. , .GOSUB-Branches to appropriate subroutine 
ON . , .GOTO-Branches to appropriate line 

Interrupt Commands 

ON COM GOSUB-Calls a subroutine when the oompurer 
receives data over the RS-232C line 
ON ERROR GOTO-Branches lo an error·handllng routine if 
some error oecurs while the program is e eou\ing 
ON KEY GOSUB-Calls a subroutine if you press one of the 
eight definable function keys 
ON MDM GOSUB-Calls a subroutine when the computer 
(eceives data over the modem 
ON TIME$ GOSUB-Calls a subroutine when the reaJ-Ume clock 
1eaches a certain time 
RESUME- Resumes program execu~on after an error; RESUME 
ends the error·handling routine 

Graphics/Sound Commands 

SEEP-Causes the sound generator to em1l a tone for about 'fl' 
second 
LINE-Draws a line on the screen; optionally may draw a box 
(outline or fi lled) 
PRESET-Turns off an LCD plxel 
?SET-Turns on an LCD pl)(el 
SCREEN ON/OFF- Locks or unlocks the screen label lme 
SOUND-Outputs a tone or specifled pitch and duration 
SOUND ON/OFF-Enables or disables sound during cassette 
loads and while the Model 100 is wa111ng for a carrier signal from 
the telephone modem 'ines 

Listing 3: A BASIC program demonstrating 
the use af the ON TIME$ exlended-intem1pt 
commattd. This pragmm sa1111ds an 11lam1 
wlte11 tile Model lOO's intenml clock reaches 
15:37 (3:37 p.m.). 
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when something comes in over the 
RS-232C interface, ON MOM 
GOSUB does it when the modem re­
ceives something, ON KEY GOSUB 
branches when a function key is 
pressed, and ON TIME$ GOlD 

makes a branch at a specified time. 
The potential usefulness of these 
commands should be obvious; listing 
3 gives an example. The various 
interrupts can be enabled and dis­
abled by commands such as MOM 
followed by ON, OFF, or S1DP. 

All the graphics and sound com­
mands are new. Sounds of varying 
tone and duration as well as beeps 
can be produced, individual pixels or 
points on the LCD can be turned on 
and off, and lines and boxes can be 
drawn between any two sets of x,y 
coordinates; the box can be either an 
outUne or filled. The LCD screen has 
a resolution of 260 by 64 pixels. 

Perhaps the most radical new fea­

ture is the use of the OPEN state­
ment. We usually think of OPEN and 
CLOSE statements being associated 
with disk files . What's OPEN doing 
in a machine that doesn't use disks? 
Any RAM file and any peripheral 
device can be declared as a file for 
output and in_put. You can write to 
a file in memory just as you would 
write to a disk file . RS-232C and 
modem 110 are handled by declaring 
the device to be a file. Even the screen 
can be treated as a file for output, as 
can the printe.r. For example: 

OPEN "LPT:" FOR OUTPUT AS 1 

sends all output for file number 1 to 
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Other Commands 

CLEAR-Clears an vanable values, Closes ad open flies , and op· 
11onaJly reserves string and high memory space 
CLS- Clears the screen 
CLOAD-Loads a BASIC program from tape 
CLOAD?-Verifies a cassette load or a BASIC program 
CLOADM-Loads a machine-language file from tape 
CLOSE-Closes open files by number, or all flies 
COM ON/OFF/STOP-Enables 01 disables communicalions 
1nterrup 
CONT-Contjnues program execu1ion alter a STOP command or 
press ol Break key 
CSAVE-Saves a BASIC program on lape; program may be 
saved ~r1 compressed or ASCII formats 
CSAVEM-Saves a machine-language program on tape, using 
start, end, and entry addresses 
DATA-De~nes a data sel Within a BASIC program 
DATE$-Prints or sets current date. In MMIDD/YY form 
DAYS-Prints or sets current day of the week 
DIM- Defines array size 
EDIT-E.dils a BASIC program 
END-Ends BASIC program execution 
ERROR-Simulates an error in a program 
FI LES- Prints lhe names of data and program Illes stored In 
RAM 
FRE- Retums the amount of memory available to BASIC 
HIMEM-Aecurns highest memory address availa~e to BASIC 
INKEY$-Returns any keyboard key currently pressed 
INP-Retums a value from a CPU po11 
INPUT-Inputs data from keyboard 
INPUT #-Inputs data from a file 
INPUT$-lnputs a number of characters from keyboard or from 
a !He 
IPL-Defines a SASIC program lo run whenever the Model 100 
is powered up 
KEY- Defines !unction keys 
KEY LIST -Lists function key deRniUons 
KEY ON/OFF/STOP- Enables or disables runcl1on key interrupts 
KILL-Erases a RAM Ille 
LCOPY-Cop•es the screen text to he printer 
LET - Optfonal assignment statement 
LINE INPUT- Inputs a string from lhe keyboard 
LINE INPUT #-Inputs a string from a file 
LIST-Usts the current program lo the screen 
LUST-Lists lhe current p rogram to the pnnler 
LOAD-Loads a BASIC program f1orn RAM , cassette , commurn· 
cations port. or modem lor execution 

LOAOM-Loads a rnachlne-language fJJe from RAM or cassette 
LPRINT-Prints data to the p rinter 
LPRINT USING-Prints formatted data to printer 
MAXflLES-Specihes the maximum number ol tiles your pro­
gram can have open at one time 
MOM ON/OFF/STOP- Enables or disables modem ~nterrupt 
MENU-Re urns to the Model 100 menu 
MERGE-Comb nes two BASIC programs; one of the programs 
wm be in current memof)•, Iha other wm come from RAM , GAS, 
COM, or MOM 
MOTOR ON/OFF-Turns the cassette motor on or oil 
NAME ...AS-Renames a RAM file 
NEW-Erases the current program 
OPEN-Opens a RAM, CAS, COM, LCD. LPT, or MOM file for 
110 
OUT-Outputs a byte to a porl 
POKE-Loads a value in o memory 
POWER-Controls the automatic power·ott feature 
POWER CONT-Prevents aulomatic power-down 
POWER OFF-Turns power ott; ii optional RESUME 1s added, 
execution continues where It slopped before power was turned 
DH 
PRINT- Prints data 10 the screen (abbreviated as "?") 
PRINT @-Prints at specified position on screen 
PRINT #-Prints data to a file 
PAINT USING- P ·nts formatted data 10 screen or file 
PAINT # USING- Prints formatted data lo a tile 
REAO-Reads a data set within a BASJC program 
REM-Indicates an unexecutable comment 
AESTOAE-Atlows DATA items 10 be reused, the optional line 
number specilies which line the DATA pointer 1s to be set to 
RUN-Runs a BASIC program. May include loading the program 
from RAM, cassette, communications port. or modem. The .A 
option tells BASIC to 1eave open files open. 
AUNM-Loeds and executes a machine-language program from 
RAM or CAS 
SAVE-Saves the currenl program to RAM. cassette, com­
munications port, LCD. pnnter, or modem Optional ".A" may be 
used to store an ASCII file 10 RAM or casse11e Olher devices 
autornatioa11y save in ASCI I. 
SAVEM-Saves a machine-language ~le o CAS or RAM 
STOP-Stops program execution 
TAB- Skips to speciRed column with PAINT or LPRINT 
TIME$- Dlsplays or sels the curren time 
TIME$ ON/OFF/STOP-Enables or disables the lime ln1errnpt 

the printer. This type of file routing 
is usually available only in the most 
powerful operating systems for the 
most expensive microcomputers and 
minicomputers. 

Several other usefuJ new com­
mands are available. KEY is used to 
define the function keys. KEY LIST 
puts the definitions of the functions 
onto the screen. FILES shows the 
available files . Two new tape com­
mands, LOADM and SAVEM, are for 
loading and saving machine-lan­
guage programs. A particularly 
important command, one that will be 
used mo tly in direct mode, is 

AME, which lets you rename a file. 
Three commands start with POWER . 

They specify how soon the power 
should be turned off (if at all) if the 
computec isn't used or if it sh ouldn't 
be turned off; one turns it off from 
within a BASIC program and gives 
you the option of resuming the pro­
gram when the machine is turned 
back on . MAXFILES, normally 
placed at the beginning of a program, 
specifies how many files will be used. 
TIMESrDATE$, and DAY$ contain the 
time, date1 and day of th e week re­
spect.ively. 

A n especially useful BASIC com­
mand (normally used as a direct 
comm.and) is IPL. It lets you specify 
that a particular BASIC program 
should be run when the Model 100 

is turned on , lt allows a form of cus­
tomization , As such, it can be used 
to turn the Model 100 into a turnkey 
computer that automatically runs a 
given program. 

Although BASIC programs can be 
directly typed in, they are edited 
using the text editor. If you type EDIT 
100, you enter the text editor with line 
100 as the text. Any range of line 
numbers can be specified, although 
because it takes some time to convert 
the tokenized program to ASCII, pro­
gram should be edited in smaU 
pieces. If you try to re turn. to BASIC 
and there is an error in the format of 
the edited program, you11 be given 
the error message "Text IlJ Formed" 
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and you will have to correct the prob­
lem before you can reenter BASIC. A 
danger exists here: it's possible to 
make the edited program so screwed 
up that you can't find the error and 
you can't even get out by hitting the 
Reset button. (On the Model 100, 
reset is really a forced break, not a 
hardware reset.) 

lf you're used to Microsoft's usual 
interpreted BASIC editor, this one 
takes some getting used to. It's easy 
to use and very powerful, but it lacks 
some things a programmer would 
want. For example, there's no way to 
renumber a whole program. And if 
you renumber a statement with the 
editor, it will be moved in the listing, 
but other statements that refer to it 
will not be changed. That's a very 
quick way to create hard-to-find 
errors. It also has no cross-reference 
utility that will show you where vari­
able and line references occur. In 
other words, the editor remains a text 
editor and not a program editor 
tailored to BASIC programs. A nice 
feature is that you don't have to 
explicitly save programs: they remain 
in memory even when you return to 
the main menu unless you type 
"NEW. Also, if power is turned off 
while a program is running, the 
Model 100 will resume running it 
when the power comes back on. 

Technical Details 
The manual says absolutely 

nothing about the system operation 
of the Model 100- not even a mem~ 

ory map. By the time you read thjs1 

however, you'U be able to order a 
service manual from any Radio Shack 

store through its national parts divi­
sion, and a users technical manual is 
forthcoming. Anyone Who wants to 
understand how the Model 100 
works must have either the service or 
technical manual. 

The following has been gleaned 
from a preliminary draft of the Model 
lOO's service manual, which 1 recom­
mend to anyone who wants to know 
about the machine's inner workings. 

The Model 100 has five main inte­
grated circuits. The microprocessor is 
an Intel 80C85, which is a CMOS 
(complementary metal-oxide semi­
conductor) chip that uses the sarr\e 
instruction set as an 8080. A parallel 

The powerful 
combination of the 
text editor and the 
telecommunications 
package makes the 
Model 100 worth 

its price. 

110 chip, an Intel 81C55, connects the 
microprocessor to the outsjde world; 
it handles the printer, keyboard, 
clock, buzzer, UART, and modem. 
The tape deck connects directly to the 
8085, as does the bar-code reader. 
The UART is an lntersil IM6402, 
which can be programmed in BASIC 
by our statements. The modem chip 
is a Motorola MC14412, also easily 
programmed. The dock chip is an 
NEC /LPD1990AC, and it also can be 
accessed with madline language. 

The Model 100 u es many more 1/0 

ports than do the other TRS-80 com­
puters. The display, keyboard, clock, 
UART, modern, and buzzer are all 
controlled by IJO calls. The service 
manual gives the proper port 
addresses. 

The system has a 40-line bus, with 
three of the lines not used . The bu 
includes all the 8085's address, data, 
and con trol lines plus optional con­
trol lines for an UO unit and separate 
RAM. 

The 80C85 can directly address 64K 
byte of memory; 32K bytes are in 
low memory as ROM, the ROM that 
contains the operating system. The 
ROM in the extra socket can be bank­
selected (i.e., it replaces the 321<-byte 
hard-wired ROM) using an OUT call. 
RAM can be installed in four DIP 
( dual-inline pin) sockets; each socket 
holds a custom-made DIP package 
that contains four 21<-byte chips 
wired together {see the lower left 
comer of photo 2 on page 158). Thus, 
even with orily four sockets for the 
RAM, 16 address lines are needed. 
You1J never be able to install standard 
RAM chips in the Model 100- they 
aren't what the computer expects to 
see in the sockets. 

Documentation 
By now it should be obvious that 

l think the Model 100 is one of the 
best microcomputers ever made. The 
documentation is Us only major flaw. 
It's clear that a lot of work went into 
producing the manual, which is 
intended for the first-time user, and 
clear explanations are gjven for each 
software module. Unfortunately, the 
most elementary points are expJained 

ELF The Statistical Package™ 
Factor Analys;s • Stepwise Regression • Interfaces Vis/Cale, dbMaster, Apple Plot. mainframes, dBase II, Super­

CaJc, etc. • stepwise Disorlmtnant Analysis • Analysis of Variance (1 and 2-way) • Probabilities • Mean, Stan· 
dtJrd Deviation, etc, • T-Test on Means • Crosstabs • Frequencies • Histograms • Create, Correct and Update a 

Database • Simple Transformation language (Basic or Pascal) • Report Writer • Numeric Software Keypad 
• more ... 

Apple It, Apple II +. Apple lie, CP/M, ($200); CPIM 86 and IBM PC ($300). Ask about our version for the 8087 NOP. 

The Winchendon Group PO aox 10339, Alexanaria, v;,g1n1a 22a10 (703J 960-2587 MCMss 

Trademarks: Vis/Calc: Vis/Corp, dbMaster: Stone Software, dBass II: Ashton-Tate, SuperCalc: Sorcim, ELF-The Statistical Package: 
The Winchendon Gtoup, 
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---------------The new NCI implementation of the 
p-System. For IBM personal computers 
and compadbles. 

Cl now makes the UCSD p-System run I\.'; 
to 5 times faster on the IBM Personal Computer, 
including the new XT model and compatibles 
like Corona, Columbia, Compaq, Colby, Dot, 
Hyperion and Victor 9000.This speed is possible 
only with our new interpreter. 
NCI indudes more features for your PC. 

Cl offers a wide range of software and 
hardware support that lets you tailor tile 
p-Syslem to your needs, including: 
0 HARD DISK SUPPORT compatible with most 
hard disk suppliers, including IBM Personal 
Computer XT. Corona, Davong, Corvus-Systems 

and TaUgrass Technologies. 
0 AITTOMATIC RAMdisk SUPPORT (up to 
512 K) stores files for much faster access. 
0 PRINT BUFFER (up to 64K) eliminates 
printing bottlenecks .. 
0 8087 SUPPORT speeds numeric and graphics 
applications. 
D GRAPHICS SUPPORTwith much faster 
Turtlegraphics software or Tektronix emulation 
for business and scientific applications. 
D COMMU .ICATIONSSUPPORT LIBRARY 
links computers across continents. 
0 NCI CUSTOMER SERVICE - we're there 
when you need us to support the most reliable 
p-System ever developed for lhe IBM PC. 

1 For all the advantages of the Cl version 89 I 

1 of the UCSD p-System cal l or write: I 

I Network Consulting Joe. I

I Discovery Park, Suite 110 - 3700 Gilmore \!lay I

I Burnaby, B.C., Canada VSG 4MI. (604) 430-3466 I 

I NAM E I 

1 COMPA y I 


I ADDRESS I

I l 
I CITY "rAr I 

I ZIP I 

I I 

I - --- - I 

1 _____________ _ _J l'o r l.mhlllty. M.eUabl llt)'. S pred. .:. -= -:_,.-.;. J 

IBM and IB I XTare trildemark$ of lnternati onol Business M•cblnes Corporation. U D p·System Is A LrademMk of the Regen~ of the University of California. 



over and over again, while some 
important points are either left out or 
hidden in the repeated explanations. 
The manual's index is inadequate-[ 
wasn't familiar with the MOD oper­
ator in BASIC and it's not in the 
index. lt took me 10 minutes to find 
it in the text. Many other things are 
left out. Another problem is that the 
manual doesn't encourage the user to 
understand why he or she is doing 
omething. Anyone can learn to 

make good use of the Model 100 in 
an hour or two by using the manual, 
but it is poor at helping you to use 
the full capabilities of the machine. 
Even the page numbering is messed 
up: pages 134 and 135 are reversed. 

Finally, the manual does a poor job 
of showing what the Model 100 can 
really do. Although an experienced 
computer user would know that you 
can easily manipulate text files with 
BASIC programs, the manual doesn't 
mention it. The method for inserting 
boiler plate that I described earlier 
isn't even mentioned, although it's an 
almost essential feature of the editor. 
No mention is made of using the ma­
chine to transport data between two 
other machines, and RS-232C hook­
up information is relegated to the 
appendix1 where one is led to believe 
that the Model 100 can be connected 
only to a Radio Shack Model U, Ill, 
or 16. 

Some of the following points are 
either omitted from the manual or 
are so obscurely buried that they'll be 
missed by most users. This is prob­
ably not a complete list: 

•Escape sequences work with 
strings in BASIC programs. Escape 
and ''p1 forces output to be in reverse 
video while Escape and "q" puts it 
back. Other escape sequences ap­
parently do other things, but I've not 
been able to find out what. 
•The buzzing noise during a tape 
save or input can be turned off (or 
on) by typing SOUND OFF or 
SOUND 0 while in BASIC. 
•It's pos ible to force a cold restart of 
the Model 100 by simultaneously 
pressing the Ctr!, Pause, and Reset 
switches. This wipes out every file 
saved in memory and is equivalent to 
moving the memory switch on the 
back of the machine. 
•When setting up telecommunica­
tions parameters with the Stat key, 
the dialing puJse rate must be set to 
either 10 or 20 pulses per second­
no other values work . 

Other Complaints 
The Model 100 is a well-thought­

out machine, but it's not perfect 
(although most of its problems are 
trivial}. 

Some enhancements cue provided 
in other BASICs that are not included 
here. Perhaps the most glaring 
deficiency is the lack of any attempt 
to provide for structured program­
ming. The simple addition of a 
WHILE...WEND statement and the 
ability to call named subroutines 
would have been appreciated by 
many programmers. Some have 
asked for BCD (binary~coded deci­

mal) arithmetic, which allows many 
more dedmaJ places but not such 
large numbers. Personally, I prefer 
the present system. 

Another deficiency is the lack of 
any indication of file size or status. It 
would also be nice to have files dated 
when crea ed and marked when 
-updated. 

Although m uch mention is made 
of the use of machine-language pro­
grams and there's even a nice CALL 
command in BASIC, there's no way 
to write a machine-language program 
other than by poking it into mem­
ory-a process that is tedious for 
short programs and impossible for 
long ones. Although an assembler is 
in the works, independent software 
vendors will be handicapped in their 
ability to create Model 100 software 
until it becomes available. 

Finally, a few things are just miss­
ing. Although almost every use of the 
function keys is shown on the bottom 
"label" line of the LCD, function key 
FS in the terminal mode1 which 
sends all terminal interaction to a 
printer, is not labeled. A worse prob­
lem is the inability of the terminal 
program to send a true "break" 
signal . luckily, most newer host 
computers use a Control-C instead. 

But the few deficiencies are negli­
gible compared to the machine's 
tremendous ability. I was unable to 
find any real bugs, and 1 understand 
that the software has been more 
thoroughly tested than anything else 
Radio Shack has released. 

The Future 
The Model 100 just begs for 

additions and enhancements, both 
by Radio Shack and by independent 
suppliers. The existence of a ROM 
socket1 the bus connector, and a 
socket for a bar-code reader au speak 
of things to come. A Tandy executive 
was reluctant to tell me exactly what 
to expect, but it's not hard to make 
some guesses. 

'Because of the machine's limited 
memory, the most obvious addition 
would be a mass-storage device. A 
good candidate wouJd be one or two 

Photo 2: Inside !he Mode/ 100. The main circuiJ board i's on the left, while the keyboard imd mkrofloppy-clisk drives. Even better 
liquid-crystal-display boards are an the rigl1t. Notice the four slots for additional RAM in would be some sort of bubble-mem­
tlte lower left comer of the mai11 circuit board . ory device. It should be possible to 
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package 1 or 2 megabytes of bubble 
memory in about half the volume oc­
cupied by the machine itself. But the 
turmoil in standardizing microflop­
pies and the cost of bubble memory 
will probably prevent those options. 
I11 bet something's coming along, 
however, and I expect that 
independent suppliers will get into 
the act as well. 

Another obvious addition would 
be some sort of compact printer. Al­
though the Model 100 now provides 
for printer output, it's a bit hard to 
carry any satisfactory printer around 
in your briefcase. Present technology 
should allow design of a unit no 
larger than the computer itself-and 
Tandy is one of the larger printer 
manufacturers around. 

An accessory that I would real! y 
like to see is a multichannel, 12-bit 
analog-to-digital converter. The 
Model 100 is ideally suited for data 
acquisition in industrial and field ap­
plications. This market is smaller 
than for a printer or disk drive, but 
the Model 100 could be used as a 
remote data logger that would be bet­

ter than anything else produced, 
even units in the above-$20,000 price 
range. 

The Model 100 presents tremen­
dous possibilities for use by the dis­
abled. If Baudot codes could be sent 
with the terminal program, it could 
serve as an inexpensive terminal for 
the various phone communication 
services available for the deaf. And 
its size makes it ideal for use with a 
head-stick by a quadriplegic. I was 
disappointed to see that some key 
combinations require two hands; the 
keyboard could have been designed 
for use by an amputee. Perhaps the 
most far-out fantasy would be a 
microcomputer for use by the blind. 
The keys could have braille caps, and 
it should be possible to design a flat 
plate like the LCD with tactile 
"bumps" that present a braille ver­
sion of the visual display. 

As for software, a book/software 
product called the Model 100 BASIC 
Language Lab should be available from 
Radio Shack by the time you read 
this, and I understand that 
personal-productivity and personal-

finance programs are in the works, 
with business-application software 
following. And, of course, it doesn't 
take much insight to guess that 
there'll be some games available. 

Whatever Tandy chooses to sell as 
accessories for the Model 100, it is 
certain that programmers and hard­
ware suppliers will recognize the tre­
mendous market presented by this 
machine. I expect to see a proWera­
tion of hardware and software add­
ons that make those available for 
most other microcomputers seem 
sparse. As all those Apple ads tell 
you (and the TRS-80 ads should as 
well), it's the available body of hard­
ware and software that reaUy makes 
a microcomputer useful. 

Conclusions 
I first saw a Model 100 sitting next 

to a radio-controlled toy car at a Radio 
Shack store; I quickly passed it off as 
a toy as well. It was only after reading 
about it and playing with one for 
about an hour that I realized how 
powerful a machine this is. Sadly, it 
is probably true that a lot of people 
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Make your spooling network sing 
in six-port hannony. 

.&:
Add Mult!Spool-the five printers simultaneously. Only this 
hardware spooler f degree or fl exibility can meet the 
that's truly flexible. eve r-changing por t -e~pan sit'ln needs 

ow, thanks10 Mu ltiSpoot, of today's m~lti user environmenl. 
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printers; it alsoprovides the spooling acompu ter or printe r; andyou ton 
func tionwi thinrhat network. define thediscipline of that pMI . 
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who could make excellent use of the 
Model lOO's abilities still think of it as 
a toy. H's too bad that Radio Shack is 
associated with toys and CB radio ­
its compute.rs, especially the Model 
100, are as good as or better than any­
thing available at much higher prices. 

1 am told that it took a little. more 
than a year from the time the Model 
100 was conceived until the first units 
were on the market. I'm amazed by 
that. The Model 100 shows tremen­
dous planning and foresight. It can 
do things that desktop microcom­
puters of several times its price can­
not. The software is extremely well 
designed and innovative. Jt has the 
best features of a disk-based system 
while using only RAM storage, and 
the software is so well integrated that 
it is practically effortless to use the 
machine for a variety of applications. 
The Model 100 has a Jew faults, such 
as the documentation, but they are 
minor when one looks at the system 
as a whole. 

Perhaps the most telling test of the 
Model 100 is that since I bought one 
I have cut my use of larger machines 
by about half. I actually prefer to use 
the Model 100 instead of either an 
LNW-80 or a TRS-80 Model ill for 
text editing. Even more telling is that 
at least one executive at Tandy said 
he uses the Model 100 more than his 
TRS-80 Model 12 and Model 16 com­
bined, 

The Model 100 microcomputer is 
the first of a generation of really por­
table machines. Undoubtedly a host1 

of imitators will appear, and some of 
them may be on the market by the 
time you read this (the NEC note· 
book computer, using a very similar 
Microsoft operating system, was 
announced while I was writing this 
article). But the combination of hard­
ware and software in the Model 100 
will be hard to beat. I doubt that, 
even several years from now; I will 
regret having bought one of the earli­
est Model lOOs on the market.• 

Mali/on G. &Uy (268 Turkey Ridge Rd., Char­
lottesvllle, VA 22901) is Assoc/at~ Professor of 
E11vi11:mmmlal Scierices flt t/te !.111ivm ity of 
Virgir1ia, where hf studies the emi'ironmenls of lakes 
and ril!e15, His other lnteresl5 include freelana writ­
ing and the appllrntia11 of wmpulers to environ· 
mental research. 
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How to avoid becoming acasualty
ofthe computer revolution. 
The computer revolu lion is eliminating lots of work for everybody. Unfortunately, it's often work you 

wanted to keep. 


Because of inconsistent or weak magnetic properti s, some flexible d isks can "forget" some or all ofyour 
information. But not if you're using Da talife<e fl exible disks. They're certified 100% error free and backed by a 
5-year warranty This means what you put on them stays, ready for instant retrieval. 

So enj y all the benefits of the computer revolution without suffering the painful loss of your information. 
se Data life by Verbatim, the world's leading producer offlexible d isks. 

For your nearesl Verbalim dealer; call toll-free 800-538-1793: in California or outside the US., call collect (408) 737-7771 . 
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CORONA PC 
The quality you expect lrom Corona - at a 
price you can al ord' 12BK RAM s1andard. 
2 floppies (320 KB each) or 1 Floppy and 
1 O MB intern al hard disk . 4 expansion 
slots. 83 ·key keyboard . serial & parallel 
ports. High-resolu tion graphics standard 
(640x325 pixels}! Both MS· DOS andCP/M 
86 included . GW·BASIC. GSX graphics 
software and word processor standard 
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The New Microfloppy 

Standards 


Only media specifications are settled at this point, but de facto 
standards for disk drives are already emerging 

by Thomas Jarrett 

Photo 1: The Shugart SA300 3 Yi -inch microfloppy-disk drive (on the right) next to a 51/•-inch disk drive. 
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One of your next computers will 
probably have a mi rofloppy-disk 
drive that uses a 31/2-inch hard-shell 
cartridge with an automatic shutter. 
It ·will also be compatible with the 
standard jnterface for 51/4-inch disk 
drive . More than 30 companies ar 
now supporting this emerging stan­
dard in the sub-S l/4-inch disk, or 
''nticrofloppy," market as a resl,\lt of 
an agreement on disk media between 
the MicroAoppy Industry Committee 
(Ml() and Sony Corporation earlier 
this year. While the disk drive and 
media specifications have been 
presented to the American Na.tional 
Standards Institute (ANSI} X3B8 
commiHee on microfloppies, they 
will probably become a de facto stan­
dard in the marketplace before they 
gain official acceptance . 

Already, many portable computer 
manufacturer have adopted the 
31/2-inch disk drive as a standard . 
The sales of ~ 1/4-inch disk drives are 
still increasing, particularly now that 
half-height drives are appearing in 
products, but experts predict that 
3112~inch disk drives will soon outsell 
any other size. 

Microfloppy Applications 
Mkrofloppy-disk drives are small, 

light inexpensive, and powerful , 
representing the newest wave of 
miniaturization in computer 
mass-storage peripherals. Their 
range of applications includes 
memory typewriters, new office 
equipment, scientific and engineer­
ing instruments, the next generation 
of smaller portable computers, and 
other uses stil1 on the drawing 
boards. 

Because of strong market demand 
for smaller, more powerful com­
ponents and systems, the greatest 
potential for mkrofloppies is in por­
table computers. They offer better 
performance and the same capacity 
as 51/.1-inch floppy disks in a smaller 
and less e pensive package . While 
today's "portable computers" are 
more easily transportable than desk­
top models, drives and media will 
contribute to the deve1opment of 
truly portable computers. M.icroflop­
pies are also suitable for any a,pplica­
tion in which5 %-inch disks are used. 

Reductions in th~ size andfor cost 
of silicon chips, displays, and disk 
drives lead to many new applications 
for small computer systems . The 
new semiconductor chips, cheaper 
memory, flat-panel displays, and 
sub-51/.i-inch floppy-disk drive can 
help make for a system mall enough 
to be carried in a brieka e. As a 
result, microfloppies may usher in a 
new era of freedom from the work­
place . 

The Advantages of Microfloppies 
One of the most crucial factors that 

determines the cost and size of 
microcomputers is peripheral stor­
age . In ome ca e , disk dtives ac­
count for 60 percent of the cost of 
microcomputer system. Today's 
most popular and powerful micro­
computers have two flopp -disk 
drives, wh ich increase a system' 
volume and weight considerably. 
Microfloppy-di k drives, which are 
one-quarter the size and one-half the 
weight of conventional 5114-inch disk 
drives, consume 50 percent less 
power. 

The microfloppy driv~s now on the 
market store from 358K bytes to 1 
megabyte per disk; SOOK bytes is 
typical. This is raw, unformatted 
storage capacity that is typically re­
duced to a 3201<- or 360K-byte format 
compatible with the IBM Personal 
Computer disk format. This capacity 
is less than some of the new high-ca­
pacity 51/4-inch disks now appearing 
on the market, but it is equivalent to 
most standard 51/4-inch disks. 

As microfloppy drives are inte­
grated into consumer products, sys­
tems designers and OEMs (original 
equipment manufacturers) will take 
advantage of the 31/2-inch disk' s size, 
price, and performance to create new 
uses beyond those of 5111-inch drives. 

Another advantage microfloppies 
offer is carrying convenience. Ear1y 
market research revealed that people· 
want disks that can be carried in a 
pocket or purse. But because micro­
floppy disks are easy to trans­
port-and therefore easy for inex­
perienced users to damage-the disk 
and drive manufacturing companies 
are supporting a ha.l'd-shell cartridge. 
Further, most disks bave an auto­

matic shutter that closes over the 
media swface when the di k i re· 
moved from the drive. Thus the 
" floppy' ' in microaoppy is no longer 
accurate. Such protecti e measures 
help ensure that beginner who 
don ' t know the meaning of com­
puter messages such a ' 'BDOS 
Error-bad sector" will not have to 
learn about them the hard way. 

Industry Standards 
Standards are essential to the effi­

ciency and growth of every segment 
of the computer and electronics in­
dustry, and microfloppy drives and 
media are no exception . Standardiza· 
tion 1owers costs to manufacturers, 
OEMs, and consumers alike by 
al1owing the mass production of in­
terchangeable parts. Standards also 
eliminate the rn~ed for expensive 
redesigns. 

Disk and drive manufacturers can 
compete within the framework of an 
established standard. That way, 
OEMs and systems houses won ' t fail 
to support a customer if their main 
source does not have parts availabl . 
They can fall bC1ck on second sources 
of standard parts. 

When microfloppies were first an­
nounced, the market was flooded 
with incompatible products. Hitachi, 
Matsushita, and Maxell introduced a 
3-inch disk drive and media; Tabor 
and Dysan presented a 31/.t-inch 
drive with soft- jacketed disks that 
Seagate Technology later supported; 
Sony introduced a 31/2-inch drive that 
both trans£erred information and 
rotated twice as fast as the standard 
5 1~-inch drive; Canon had a 3.8-inch 
drive; and morerecently1 IBM intro· 
duced a 4-inch drive. Disk-media 
manufac:turers were endorsing sev­
eral disk sizes, but most of the sup­
port was behind the 31/2-inch format 

The Microfloppy Industry 
Committee 

The Microfloppy Industry Com­
mittee (formerly called the Micro.flop­
py Standard Committee) was 
formed in May of 1982 to establish a 
microfloppy media standatd. The 
committee announced its activities at 
the National Computer Conference 
in June 1982 and opened its member· 
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Figure 1: The 31h-incft disk cartridge endorsed by the Microflo1171y T11d11 stn; Committee has 
a Izard plastic case and a11 automatic sl111tter. 

ship to any interested party. Shugart 
Corporation was among the original 
four members of the committee, 
which by April of 1983 included 22 
leading disk-drive, media, and per­
sonal computer manufacturers. 

In September 1982 the MIC pro· 
posed the adoption of a 31h-inch 
hard-cartridge disk standard to the 
ANSI X3B8 committee on microflop­
pies. By then Sony had begun to ship 
its own version of a 3 1h-inch drive 
and hard cartridge. The Sony media 
and the MIC' s proposed standard for 
3112.-inch media, wnile similar, dif­
fered on four main points: the num­
ber of tracks {concentric circles) on 
the disk, coercivity, thickness of the 
iron-oxide coating, and the type of 
shutter used to protect the head ac­
cess window, where the disk drive 
reads and writes information on the 
disk. 

The Sony drive had. 70 tracks of in­
formation, while the MIC proposed 
80 tracks as standard. Both used 
metal hubs in their disks to improve 
centering tolerance. The coercivity of 
the Sony medium was 580 oersteds 
(a unit of magnetic resistence), while 
the MIC had suggested 650 oersteds. 
Sony 's oxide layer was 100 micro­
inches thick, and the MlC's proposal 
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specified 40 to 50 microinches. The 
thinner oxide layer and higher coer­
civity allow higher recording densi­
ties to be used without sacrificing 
reliability . 

Sony's first shutter on the disk was 
a simple metal slide that the user had 
to manually open before inserting 
the disk into the drive then manual­
ly close after the cartridge was re­
moved . That procedure required 
touching the area around the head 
acce s window and possibly ruining 
the disk. Also, the shutter could slide 
open accidentally, exposing the head 
access window to contaminants . 

The MIC design, in contrast, i-n­
dudes a spring-loaded auto hutter 
that automatically opens upon inser­
tion of a cartridge into the drive and 
automatically closes when the car­
tridge is ejected. An actuator inside 
the drive controls the opening of the 
shutter and loads th~ read /write 
head(s) onto the media. This system 
reduces the possibility of putting the 
disk into the drive incorrectly and the 
chances of media damage due to the 
disk shutter being open when out of 
the drive . The MTC hard cartridge 
also has a sliding mechanical write­
protect tab instead of a detachable 
plastic write-protect tab, which can 

get lost. See figure 1 for an illustra­
tion of the MlC 31/2-inch hard­
cartridge standard. 

The most significant development 
in the microfloppy media standards 
issue was the compromise agree­
ment Sony and the MIC reached in 
January 1983. The two groups agreed 
on 80 tracks per side of a di k, a coer­
civity of 625 oersteds, and an oxide 
thickness of approximately 60 micro­
inches . Thus, important progress 
was made toward solving the thor­
ny issue of microfloppy media stan­
dardization. Sony will be manufac­
turing a econd-generation product 
compatible with the MIC cartridge 
and will continue to support its 
original drive and media . Sony will 
also use an autoshutter on its new 
media . 

The agreement between the first 
company to ship production quanti­
ties of mJcrofloppies and a commit­
tee of leading U.S ., European, and 
Japanese manufacturers adds weight 
and momentum to the effort to estab­
lish a single micro.floppy configura­
tion as the standard. Table l lists the 
members of the Microfloppy Indus­
try Committee and the supporters of 
the various disk sizes . 

The Microfloppy Competitors 
From the beginning, size has been 

the most basic bone of contention 
among the microfloppy-drive manu­
facturers . Four disk sizes ranging 
from 3 to 4 inches have been pro­
posed, and each one has its sup­
porters. 

Tl1e 3-inch disk drive: The 
Hitachi /Matsushita /Maxell 3-inch 
drive has a 5%-inch interface and an 
automatic shutter on its rigid-case 
disk. Hitachi has not announced any 
volume agreements with American 
computer makers yet, although 
many Japanese manufacturers are 
Jined up behind this proposed stan­
dard. Gavilan Computer Corpora­
tion introduced its new portable 
computer with Hitachi's 3-inch drive 
but has since decided to use the 
3 1h-inch microfloppy. Maxell is 
owned by Hitachi and is therefore 
associated with this group . Mat­
sushita is supporting the 3112-inch 
drive as well as the 3-.inch drive. 
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I Certified P9rsonal Accountantm 
I Program 
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31/2-inch with 3112-lnch with 
3-inch 3 V~·l nch Shugart Interface Sony Interface 4-inoh 

Canon Brown Disc Alps Computer IBM 
Fuji Dysan Cillzen Devices Inc. 
H1tach1 Seagate Control Dala Corp. Hewlett-Packard 
Jicoh Soroe Epson Jonas 
Ma1sushlta Tabor Formmaster RCA 
Mal<ell Fuji SKS 
MJcro Peripherals Inc, GavUan Cornpuier Sony 
Mltsum1 Sankyo Sord 
N1hon Sony Tan,don 
Sank.yo Sord Uni\lersal Data 
Sanyo Tandon Systems 
Teijin TEAC 
Tokyo Den~i Toshiba 

Apple Computer 
Atari 
Alhena 
BASF 
Cii Honeywell Bull 
Dennison Ky be 
Dobbelin Soeder 
Ma1shuslta 
Med4a Systems Technology 
Memorex 

Mlcrofloppy MHsub1sh1 
Industry Nashua Corpora ion 
Committee 	 Olivetti 

Otrona 
Phllllps 
Remex 
Shugart 
Spin Physics
TDK 
Verbatim 
Wabash 
Xide. 
YE Data 

Table 1: The various comp,mies supporting the different microfloppy-disk sizes. Note 
!hat some manufacturers are offering more than one type of microfioppy. 

The 3-inch drive has two potential 
problems. First, because the disk is 
so small, both sides of it must be 
used to achieve a capacity of SOOK 
bytes. Because the drive has only one 
read/write head, this is currently ac­
complished by reading one side 
(250K bytes) a.nd then flipping the 
disk over. The company recently an­
nounced a double-sided drive that 
will access both sides of a disk (SOOK 
bytes) at the same time. Second, in 
order for 3-inch drives to achieve a 
1-megabyte capacity, a track density 
of 200 tracks per inch would have to 
be used, This would significantly re­
duce the reliability of an open-loop 
drive. See Table 2 for more technical 
comparisons between the diffe.rent 
microfloppy drives. 

3114-inch disk drive: The Tabor/ 

Dysan /Seagate 31.4-inch disk also has 
sligh tly less recording area than the 
31/1-inch disk. This is the only group 
that does not offer a hard-shell car­
tridge because its 31/.i·inch disk is 
covered by a more tradition al soft 
envelope. These companies (eel that 
the price of their disks will be more 
competitive because of the less ex­
pensive soft jacket (which uses exist­
ing 51/4-inch di k technology and has 
fewer parts). Dysan owns portions of 
Tabor and Seagate and has financial 
ties to Brown Disc, so it is not 
unusual to see these companies 
together. They have not announced 
any volume deals on their drives. 

The .31/z-inch disk drive; The 31/1-inch 
disk format has twice the available 
recording area of the 3-inch disk 
Higher-capacity drives are already 
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Unformatted Single or Track-to-Track 
Media Size Capaeity Double- Dimensions Media Transfer Rate Tracks Access Time Bils Tracks 

Company (inches) (bytes) -sided (inches) Covering (kilobits/sec.) per Surface (milliseconds) per Inch per loch 

Hitachi 3 SOOK Double 1.62 by 3.6 by 6,0 Hard 250 80 3 8946 100 
Tabor 31/• SOOK Single 1,62 by 4.0 by 5.5 Sott 250 80 10 9250 140 
Shugart 3•h SOOK Single 1.62 by 4 0 by 6.0 Hard 250 80 6 8204 135 
Tandon 3112 1000K Double 1.62 by 4.0 by 6.0 Hard 260 80 3 8776 135 
Sony 3'/2 1000K Double 2.0 by 4.0 by 5.1 Hard 500 80 12 8717 135 
IBM 4 358K Single 2.62 by 4.5 by 6.6 Hard 333.3 46 40 6865 

Table 2: Specifications for some of the different rnicrofloppy-disk drives. 

being announced as improved media 
and head-positioning technologies 
become available . Most 31/2-inch disk 
drives use only one side of the disk 
to store500K bytes. Adding a second 
head, a simple redesign of the pre­
sent drive, will create a 1~megabyte 
double-sided drive . Sony and Tan­
don have already announced this 
upgrade as well as versions of their 
drives with both the 5%-inch inter­
face and the Sony interface. Tandon 
has announced a $310 million agree­
ment with a major microcomputer 
manufacturer (rumored to be IBM) 
for its disk drives (probably the 

31/i-inch disk drive with the 5114-inch 
interface). 

Sony started dellvering the first 
microfloppies in 1980 in one of its 
word processors . The company has 
since offered the microfloppy in its 
SMC-70 microcomputer. Hewlett­
Packard placed a $30-million order for 
Sony microfloppy drives and recent­
ly announced that it had sold 25,000 
drives in its various products, among 
them the Series 200 Model 16 mjcro­
computer, which accounts for half of 
the estimated 50,000 microfloppy 
drives that have been sold so far. 
Computer Devices uses Sony drives 

in its Dot microcomputer; .RCA uses 
them in development systems; Sord, 
fonos, and Universal Data Systems all 
use Sony Drives in their portable 
computers. 

Sony will continue to manufacture 
and support its older drives, but now 
that the company is offering the new 
31/2-inch drives with the M1C media 
and Shugart interfaces, it is debat­
able how many manufacturers will 
stay with the older Sony disk format 
or the Sony interface. 

IBM's 4-foch disk drive: While the 
4-inch IBM disk has more recording 
area than the 31/2-inch disk, H is too 
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The collection of data ar the source provides you ' 

with faster turn-around time. no retranscription 

cost. better service ro your customer and possible 

improved cash fiow The UDl-1 00 is your means ofcap­

italizing on these advantages- at acostjustified 

investment 

Offers all these features: 

• CMOS Memoiy • Two-Way Communications 

• LCD Matrix Display • Real Time Clock 

• Heavy-Duty Case • Alpha Numeric K yboard 

• Powered by Four M Batteries • Bar Code Wand Readers Code 39. 

• Custom Design Available UPC-A & E 

• 10.75 x 4.5 x l .5 Inches • Easy to Use Program Generator 

• 276K 8 Bit Byte Memory • Custom Program Available 

• Two Lines of 32 Char Display • 21 Ounces Light 

THE CARRY-ALONG COMPUTER 

For more information. write or cal l: 
UNIVERSAL DATA, INC. 
A Division of Phyle Industries Limited 
3960 Ortonville Road (M-15) • Clarkston. Michigan 48016 
1313J 625-0158. 1-800-521-1056 
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big to fit easily in a shirt pocket and 
doe n' t offer systems integrators 
enough of a size incentive to replace 
5 11•-inch disks. The IBM drive 
presently stores only 358K bytes­
less storage capacity in a lru:ger pack­
age than a 31/2-inch drive. It has a 
slow (40-millisecond) track-to-track 
acces time, and both the data-trans­
fer rate and the interface are non­

tandard . U ntil this drive is used in 
an IBM product, it probably won't go 
far. 

The most popular interface for 
microfloppy-disk drive is the stan­
dard 51/4-inch Shugart interface used 
on most 5%-inch floppy-disk drives. 
This standard defines the data and 
control lines and specifies a disk rota­
tion of 300 revolutions per minute 
(rpm) and an information transfer 
rate of 250K bits per second. Disk 
drives tha t use the 51/d-inch interface 
can be easily interchanged. Systems 
integrators can then use the new 
microfloppies directly in place of the 
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older 51/i-inch drives. Computer 
manufacturers in turn can take ad­
vantage of tried-and-true technology 
(their existing compute.rs and the 
proven reliability of 51/.l-inch inter­
faces) while getting to the market 
first with smaller, faster computer 
systems. 

The new microfloppy-disk drives 
access information on the disk quick­
ly. Transferring that i11fom1ation out 
of the drive and into the computer, 
however, can be a low process . Sys­
tems designers may feel limited by 
the Shugart interface transfer speed 
of 2SOK bits per second when they 
want to use the new, faster micro­
proces ors and memory that mkro­
floppy-disk performance can ' t keep 
up with. That' s one of the major 
reasons why Sony is offering it 
600-rpm 31/2-inch disk drive with a 
Sony interface that can transfer infor­
mation at SOOK bits per second, ef­
fectively twice the speed of Lhe 
Shugart interface and the same as 
double-density 8-ind1 di k drives. 

Case Study of a Microfloppy 
Shugart Corporation's entry in the 

mkrofloppy field is the 5A300, a 
'ingle-sided dr.ive that stores SOOK 
bytes on a 31/2-inch disk (see photo 
1) . The SA300 measures 1.6 inches 
high1 4 inches wide, and 6 inches 
deep and weigh only 1.3 pottnds. 
The drive is extr-emely quiet and ha 
only nine moving parts because of its 
efficient, brushless direct-drive DC 
motor, which eliminates the ne d for 
belts and pulleys . It records with the 
MFM (modified-frequency modula­
tion) method at a density of 8204 bits 
per inch and 135 tracks per inch, 
with 80 tracks per side. Track-to­
track acce s time is 6 milliseconds. 
The SA300 uses + 12 volts when the 
d.isk is being accessed, dissipating 
less than 8 watts. In a standby mode 
it uses +5 volts and dissipates le s 
than 4 watts, producing about one­
third le s heat than standard 51/.i -in h 
disks. In portable computer sy terns 
this translates to less draw on a bat­
tery pack and thus longer operation 
without recharging batteries. The 
lower heat dissipation also means 
-that parts last longer. 

In terms of its interface and the 
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SYSTEMS CENTER 
sv.cem 8/16A $4495 
av.um 81168 $5395 
8.,.wm 911 SC $6995 
System B/16 6BK $6995* Fully Assembled and Burned-in * 
All S'/5tems inctude SO~M'S SUPEflWRTEH 
SPELL CHECl<m, MAIL UST & RJAM LffiER 
PROGRAMS. 

INTERFACER 3 -5 Ser1el A&T $445 
INTERFACER 3 -B Serie:! A&T $515 
RAM-18 64K 8/1 B A&T $415 
RAM-21 12BKBl16A&T $825 
CPU BBK W/CP/M & 4th A&T $790 
CPU 8088187 AS.T $567 

MORROW II 
MDa W/LIBIATY FRHDOM 100 
TERMINAL [1 0 FUNCTION KEYS] AND 
TAL.LY MT180L PRINTER (16DCPS 
OR 40CPS CORRESPOND. 
QUAL.J $2295.00 

MD3 WIALL OF n-iE ABOVE PLUS QUEST 
BOOKKEEPING $2585.00 

18MEO. WINCHESTER DRIVE 
BU88VBTEM W/S.W. FOR THE 
MICROOECIS~ON $2195.00 

DISK JOCKEY-OMA 
CONTROLLER WICP/M & M8ASIC$480 

DISK JOCKEY-2 OIB @FSQO 
W/CP/M &. MBASIC $360 
ADO-ON 8 •DRIVES Ct\LL 

EaGLE II s;1seswith s.w 
BEAUTIFUL DARK MATRIX 

GREEN SCREEN - DUAL DRIVES ­
CP/M • BASIC • WDRO PROC. ­
FIN. SPREAD SHEET - 2 SERIAL+ 

CENTRONICS PORTS 


iA' !\..,..,.,,~,.L"'ll;ceSS.... $2495 
COMPLETE PORTABLE W/64 K RAM. 
7 • AMBER. 2 ORV,, 2 MODEMS. MXBO 
PRNTR, Sep K.B.. GRAPHICS W/L.Dr.s of 
S.W . & Tutorials, USI 12 " AM8EA MON. 
+MANY Options available. 

GAZELLE·W /8086 CPU, 128K 
RAM DUAL 8 • DSOD R.OPPIES 
MSDDS, MICROSOFT BASIC 
INTERPRETER -A UGHTNING 
FASi 18 BIT MICRO WITH 
ULTIMATE IN DATA INTEGRITY $4895 

BOB7 CPU UPGRADE $316 
DIBKMABTER SXi &81n $340 

PAINTERS: 
C. iWh 1550 SERIAL $750 
TAU.V MT 160L CALL 
EP80N CALL 
OKIDATA 82A .$439 

11olia.r · $285 
Personal Speecti System 

FULL DEALER SUPPORT 

VISIT DUA SHOWROOM 


Hr•. 9 :00 A.M. - 5:30 P.M . M-F 

Subject to Available Quantities 


Prrces Gluoted lndJde Cesl'I Discounts 

Shipping & lnsurencs Extra 


FLOPPY DIBK DRIVES 
842 B • OSOD $460 
242 B• DSOO $445Qume. 142 5 " 0500 $190 

IBM has riicenll>/ soleoted the QUME Onve or 
Lhar PC 

landan 100-2 sv. 1n. osoo 
$239 

S-100 MAINFRAMES 
PARA DYNAMICS 

38209 PRONTO W/SEQUENCER 
HEAVY DUTY PWR. & CDDUNG FDR 
20 BOARDS AND ANV MIX OF DRIVES 
ANO BACK-UP DEVICES $ 1235 

3020 R RACK MOUNT 20 SLOT $715 
2200 R RACK DUAL B• ORV CAB $525 
2018D 18 SLOT DESKTOP $599 
2018 R 18 SLOT RACK'.MDUNT $637 

INlEGRAND 

BOO DB2F WIOPTlONS $497 

SPEC PAlNT. FILTERS. S-100 
CONNECTORS, AC CBl.S, TERM , MS_ 

PCMATE wii(~~~ I :~ Fifil 
1at MATE 64 K+ SERIAL $295 
2nd MAT! 2 SEAIAU2 PARA ES229 

Lab GueNtY DI A & AJO BD.S lor tBM-PC 
& S-100 BUS 

FOUOW THE STAR l.t 

•NorthSlaf'lt•"-· 
B/16 UPGRADf FOR THE 
ADVAN rAGE W/64 K RAM 
GMSOOS W/CPIM $S39 

_. OMNIRAM 100 ns. 

~...... WIADDFe3SAE!lE 

~A...... BANKS 8116 BIT 
"~ 64 K STATIC RAM $395 
FULCRUM 

--11} 

VB 1C MEl\'1DRV MAPPED 

VIDEO BOARD $206 
TRAN8MODIM 1200 

6Y AACAL VADIC $495 

EASIERTD USE THAN ANY Oll-ER 
1200 BM() l\t:JCEM O'I THE MAR<ET 

static memory systems 
~ THE LAST MEMORYTM
eJ.ll.t.J W/O PAM !!i140 

W/64K Hl-SPO. STATIC RAM $269 
DR MIX EPROM & RAM·WILL WORK 
WELL IN NORTH STAR HORiZON 

14425 North 79tn Btf'Ht 
Scatuclal•, ArizaNI 852,80 

TELEX 18 5025 FTCC SEC PHX 
TECHNICAL 602·991-7870 

BALES 800·528-3138 

configuration of the disk track den ­
sity and layout, the Shugart SA300 
is compatible with computer systems 
that use standard 5%-inch disks. 
Consequently, it can be plugged into 
any system that has previously used 
standard 5%-indi disks. Plug com­
patibility enables systems designers 
and OEMs to use the latest tech­
nology in data storage while preserv­
ing their investment in their existing 
hardware and software. And 
alleviating drastic redesigns helps 
keep cos ts to the end user to a 
minimum. 

Standards for the Future 
Of the four competing di ks, the 

31/2-inch hard-shell cartridge is be­
coming the de facto standard. Its 
media is safer and more reliable due 
to the hard case and automatic shut­
ter. At the outset, consumers will 
have to pay up to $7 per disk for thjs 
added safety, but with mass produc­
tion the prices will quickly be com­
petitive w ith 51/i-inch disk prices. 
The 31/i~inch disk is small enough to 
fit lnto P shirt pocket and large 
e1,1ough to hold a megabyte of stor­
age without taxing present disk tech­
nologies. Just as the audiocassette re­
placed reel-to-reel tapes, the 3th-in h 
disk could become a mass-marketing 
phenomenon. 

The compatibility and portability of 
the 31/2-inch disk drive with the 
Shugart inte.rface also bodes weU for 
its success. The 51/.i-inch-compatible 
interface, it should be added, pro­
tects investments in existing software 
and disk con trollers. 

Marketplace acceptance will ulti­
mately determine the standard for 
the next generation of sub-5 14-inch 
drives and media . But the compro­
mise agreement between Sony and 
the MlC, along with hard-shell 
media protection, a plug-compatible 
standard interface, and a potential 
for enhancements, make the 31/2-inch 
Shugart-interface disk drive the lead­
ing contender fo.r the title of indus­
try standard.• 

T1wmas /i;1rrttt is tire 111.-cmfloppy nmrktting 
mrmaget al Si111gart Associates (!175 Orikmend 
Pkwy .. Sun11)/vale, CA 94086). 

176 St!plomb@r 1983 © OYrE: r ubUcotioru· Inc 011cle 386 on ~ nqulry card. 



Why settle for a low resolution retrofit graphics terminal 
when you can have a VISUAL high resolution terminal 
wi th quality and reliabi lity built in . And at a cost 
that makes retrofits overpriced. 

The VISUAL 500 and VISUAL 550 emulate the 
Tektronix · 4010/4014 but cost only about half as 
much. And they provide 585(V) x 768(H) resolution 
for sharp text and graphic display on a large 14" 
screen without the need to add boards or change 
the CRT. This superior resolution otters the ideal 
vertical to horizontal dot density ratio of 1 :1 for 
balanced images and reduces the "stairstep" 
effect you get with most retrothoughts. 

of the DEC VTS2; Data General D200, Lear Siegler VISUAL 500/550 
The VISUAL 500 provides selectable emulations ~------------------------' 

ADM3A, and Hazeltine 1500 terminals. The 
VISUAL 550 is DEC VT100 protocol-compatible VISUAL 
as well as a character or block mode terminal 
which complies to the ANSI X3.64 standard. 500 l550

Call or write for a free comprehensive refer­ Vertical Resolulion 585 585 
ence booklet on graphics terminals including tHocl10ntal Resolutl-On 768 768 
a glossary of graphics buzzwords. Dot Oeos1ty Ratio 1: I 1: I 

ScreenSize 14" 14• 
Tektronix 4014Compatible STD STD 
Data Tablet Sup pol1 STD STD 
MtJJli Vendor Printer :Wpport STD STD 
8 D1t Cross Hair Cursor STD STD 

IProgrammable Funct,;inKeys STD STDSee for yourself 
nJ~wivet Enclosu1e STD STD 
Compatibility VT52 VTIDOVisual Technology Incorporated ADM3A VT52540 Main Street, Tewksbury, MA 01876 H1500 ANSITelephone (617) 851-5000. Telex 951-539 I 0200 X3.64 
PRICE (suggested lls1•1 $2.495 2,895Circle 474 on Inquiry card. 
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VT640S Dfl~:OEN:::~r00650M ~~ ~=1 SG4SO , 
240 4ao 240 I 480 240 240 4so 
640 540 800 800 1225 1225 780 
12 11 13 II 1:4 1-4 Ll 
12" 12· 12" 12:' 12• 12" 12' 
HO NO NO sm 0 STD STD 
NO INO OPT a>T NO NO HO 
OPT OPT OPT a>T OPT OPT OPT 
NO NO NO NO OPT OPT OPT 
NO NO NO 0 NO NO NO 
NO ! NO j No NO NO NO NO 
VTJOO vnoo I VTIOO vnoo VTIOO VTlOO VTIOO l 
VT52 VT52: vm VT52 vrs2 VT52 vrs2 

3.02s 13.3ss J.02s I 3.510 2.sso . 3.390 \ 3.190 1 



System Review 


The HP-75 Portable Contputer 


This briefcase computer from Hewlett-Packard has 
powerful real-time scheduling capabilities 

by Rowland Archer Jr. 
The HP-75 marks Hewlett-Packard's entry into the mid­

priced portable computer fray. Truly a portable com­
puter, the HP-75 includes a full-featured BASIC inter­
preter, a text editor, a real-time clock/calendar, and an 
appointment scheduler (see photo above). 

Low-power CMOS (complementary metal-oxide semi­
conductor) memory (16K bytes, upgradable to 24K) re­
tains files, programs, and the appointment calendar 
when the machine is switched off (only the display ac­
tually powers down). A rechargeable battery pack keeps 
the HP-75 running for about 20 hours of active use before 
it needs to be recharged. 

Magnetic cards are used to save and restore programs 
and data files. Each card holds about 1300 bytes. Op­

tional peripherals, such as a video-display driver, a 
digital cassette recorder, and a therma.1 printer, can be 
connected through the HP-IL (Hewlett-Packard Interface 
loop) port on the back of the HP-75. 

Display 
The HP-75 has a 1-line, 32-character liquid-crystal dis­

play (LCD). System software provides automatic hori­
zontal scrolling through a 32-character window, up to 
a maximum line length of 96 characters. All visible ASCII 
(American National Standard Code for Information In­
terchange) characters (uppercase and lowercase letters, 
numbers, and punctuation) can be displayed by the 
HP-75, with or without underlining. It also contains a 
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set of special charact rs : graphics symbols, a partial 
Greek alphabet, and several characters needed to sup­

At a GJanceport fore ign languages, such as the umlaut over the o. 
Using a computer with a 1-line display takes some get­

Nam!!
ting used to, though the software makes it more Hewie tr-Pack.3rd HP·7SC Portable Comprner 
tolerable. Commands such as UST (list a text file or a 
BASIC program) cause the text to pause automatically Distributor 

Hewlett·Pack<ird after displaying each successive line. The duration of thi 
CorvaJhs Divf.sJon pause can be set by a command. 
I~ Northeast G rcJe 61\ld 
Corvallis, OR 97330 

Keyboard 
The keyboard contains 65 keys in a standard QWER­ Dimensions 

TY Layout. All of the 256 possible 8-bit character codes 11 ~ by b by I ~ inches; I pound. 10 ounces 

can be generated from the keyboard. Each key repeats 
Features 

automatically when held down. Three special key Rechargeable battery pack. AC ad pter. 16K byres or memory; HP 
marked TIME, APPT, and EDIT can be pre ed at any proprierary microproces$or; 65 keys; HP lnrerface Loop; full ASrn 
Hme to switch into the clock/calendar display, the ap­ µJ us graphJcs, some Gree~ letters. some European-accented roman 

te(tet>. I Ii 1e or 32 characters on llquid·cfYstal drsplay pointment-scheduling program, or th e text editor, 
respectively. The FET key can be used to fet h the 

Other peripherals 

message associated with the most recent error. DEL 
 Buifr·in magnetic card reader 
deletes single characters; CLR clears entire Lines. Four 
arrow keys are used to move the cursor within the cur­ Expansion features 

User memoiy co 24K bytes carat~ chree p1ug·1n ROM soc~ets, HP rent line or to the next or previous line. 
Interface Loop peripherals 1ncludlng video di.splay, dig;tal casseue.

The keys give tactile feedback and a n audible cli k 
t1nd thermal primer

when they are pressed, but they have a very short travel. 
1 did not find the keyboard swtable for fast touch-typing; Software 


the calculatm-like buttons aie too mall and require too 
 BASIC 1nrerprerer, text editor, rile manager. clock/calendar, and 
appo1nrment sct1edulermuch pressure. However, I would guess that they wLU 

remain highly reliable, based on their similarity to HP 
Price 

calculator keys. .$995 
A very £le •ible keyboard reprogramming feature 1ets 

you assign a string of characters to any one of 194 valid Documentation 
360·page. so rcover. 3·hole punched Ownt:r'.s Manual with com­key codes and key combinations. For example, you could 
plete operaring instrucciom. tu1ofiaf. tal:ile or contents. and Index.

assign a set of BASIC keywords to all the ASCII control qu1ck·refenmce manuar not received ror review 
characters, so that pressing CTL (control) plus a key 
would enter an entire keyword. The current set of Audience 

For prog1ammers anel professionals 1n need o a portable 
rompurer wJth apprnntment scheduling. editmg. and BASIC 

keyboard definitions is drawn from a file called keys. Yott 
can maintain keyboard redefinition Jiles on magnetic 

programming c<ipabrlitJes
cards or in-memory files. 

Magnetic Cards 
As many multiple program and data files as memory 

permits can be stored in the HP-75. 1f you need to store is supposed to be about a 5-second delay before it 
additional files, you can u e the built-in magnetic card presents an error message. 
reader. Magnetic cards are also used to transfer software The HP-75 automatically computes the n umber of 
between machines. SeveraJ sample programs come w1th cards needed to save a file and prompts you to insert 
the HP-75 on prerecorded cards. them one by one. When you read a file back from card , 

The magnetic ards store 650 bytes cm each of two y u do not need to read the tracks back in the order you 
tracks for a lotal of 1300 bytes. You can read or write cards wrote them, as long a you read all the tracks at lea t 
by pulling them manually through a slot in the lower once. 
right-hand corner of the machine, a prompted by th e 
system software. It took a while to find the right speed Hardware Expansion 
to pull the cards through the reader. Warning messages The HP"75C comes with 16K bytes of RAM (random­
tell you if you puJJed too slowly or too quickly, but only access read/write memory) in addition to 48K bytes of 
withfo a limited range of the correct speed. Outside this ROM (read-only memory). I tested an HP-750, which in­
range, you get a warning of bad read/write. My machine cludes an additional SK bytes of RAM, for a total of 24K. 
may have had some problems with the card reader, a Most of this is available for user programs and data; my 
it would sometime give an error as soon as l pushed machine showed 22,463 bytes free after a ystem reset.. 
the RTN (return) button; according to th manual, there If- you buy an HP-75C, you can purchase the BK bytes 



DATA TRANSFER PROBLEM ? 

• Avoids serial communication protocols. 
• Needs only one system to transfer data. 
• Converts source code and data flies. 
• Allows 2-way transfer. 
• Quick, rel iable, and 1nexpens1ve. 

VERSIONS 

Runs On AeadsfWri tes 
CP/ M ____.I BM 3740 
CP/ M ..__DEC RT-1 1 
CP/ M-86' ~IBM 3740 
CROM IX ~DEC RT-11 
DEC R T-11"~CP/M 
MS-Dos· ~IBM371l0 
TRSDOS II .............._ CP/ M 
TRSDOS II ...,____..DEC AT- 11 

PRICE. $249 'S350 

of RAM later and simply plug the module in behind the 
battery compartment. 

Three slots on the front of the HP-75 accommodate 
ROM modules, which can add new functions to the 
system. There were no details supplied with the review 
machine on these functions, but reference is made in the 
owner's manual to expanding BASIC with new features. 

The rear of the HP-75 contains an HP-IL port (see "The 
Hewlett-Packard Interface Loop," by Robert Katz, April 
1982 BYTE, pages 76-92). This is a two-wire expansion 
bus used by HP for connecting peripherals such as a 
digital cassette recorder, a thermal printer, and a video 
interface. The same peripherals used by the HP-41C 
hand-held computer can be used by the HP-75. 

File System 
An in-memory file system is the basis for storage of 

text files (or documents) and BASIG programs. Files can 
be created and modified, renamed, deleted, and copied 
to magnetic card or any other device on the HP-IL. File 
names can have as many as eight characters. Files can 
be protected in two ways: First, a BASIC program can 
be made private, in which case it can be run and deleted, 
but not listed or edited. Second, a password can be sup­
plied for any file when you copy it to a card; that card 
cannot be read unless you supply the correct password. 

The system knows about five types of files: BASIC pro­
grams, text files, appointment files, LEX files, and in­
terchange files. Appointment files are managed by the 
appointment-scheduler program. LEX files are lan­
guage-extension files. They add new commands to 
BASIC or the operating system. Interchange files are 
standard-format (not specified) files used to exchange 
information with other computers. A command is pro­
vided to transform files between BASIC, text, and inter­
change formats. 

Text Editor · 
The HP-75's text-editing capabilities are used by all the 

other software (BASIC, appointment scheduler, dock / 
calendar program, and filer) . This line editor is both 
powerful and easy to use. 

You can move a blinking block cursor across the line 
with the left and right arrow keys. Characters can be 
changed by typing over them. One key deletes the 
character under the cursor, and another key toggles the 
editor in and out of insert mode, which lets you insert 
characters between existing characters. 

The two modes of text editing are for BASIC programs 
and documents. BASIC program statements are checked 
for valid syntax as they are entered. Both file types re­
quire line numbers before every line of text. These line 
numbers are used to specify a line or range of lines to 
be listed, printed, moved, deleted, and renumbered. 

Appointment Scheduler 
The appointment-scheduling program makes exten­

sive use of the clock/calendar system. The HP-75 soft­
ware is set up so you can switch between editing a 
BASIC program or text file, running the appointment 
scheduler, and checking or setting the time, all without 
losing any work in progress in another mode. By press­
ing the APPT key, you switch to the appointment-sched­
uling program. lf an appointment is due, it will appear 
in the display with the time and date underlined for em­
phasis. If no appointment is due, you are given a 
template to use to create a new appointment: 

Day Mo/Dy/Yr Hr:Mn AM #1N ! ote 

You fill in the day, date, and time fields to indicate when 
your appointment comes due. There is a lot of flexibil-

F.leqolf8S 8" floppy drl\18 

(415) 324"9114 TWX· 91o;37C>-7457 
467 Hamtlton Avenue, Suite i . P~lo Alto, Calif. 94301 
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"More documentation? 
Go to a book store." 

"Training? Call a 
computer school.'' 

.iJi; 
.y»:-"­

' "Technical support? 
Call the publisher." 

/ 

Interested in dBASE //™or 1-2-3™? 

Beware The Dreaded Finger Pointers! 


Sound familiar? Does your 
dealer turn into a 11 finger 
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 only sel I the best pro­
grams on the market. After a 
thorough evaluation we chose 
dBASE 11 "' for data process­
ing, and 1-2-3™ for financial 
management. 

Our complete line of add-on 
products help you to conti nue 
to get the most from your 
software. 

Expert Technical Support 
When you buy software from 
us, you can rest assured that 
help is on ly a phone call 
away. Just call us at (617) 
641-1235 for all the free 
support you need. 

Money Back Guarantee 
We are offering a 60 day money 
back guarantee on the following 
software: 1-2-3, dBASE 11 and 
AB STAT. Ca ll for details. 

Free dBASE If"' User's Guide 
Order dBASE Il'M from us and 

1'l l . f f 
you receive a ree copy o 
ourdBASE Ir" User's Guide. 
You can also buy the User's 
Guide fi rst for only $29, and 

· f II d't h
then receive a u ere I w en 
you buydBASE II."• 

1-2-3 ~ & dBASE II"' Classes 
Want more in-depth informa­
tion about dBASE 11 "' or 1-2-3 ,.., ? 
Attend a SoftwareBanc Semi­
nar near you. Each session runs 
f 9 t 5 d C Sts $175rom 0 r an 0 · 
Seminars are in I ecture 
format With a CUStOm SOUnd & 
video system which is used to 
display taped interviews with 
prominent software persona l­
ities and sessions with various 
software programs. 
Los Angeles Am:horage 
July18-22 August 11-12 

Washington, D.C. New York City 
Aug. 29-Sept. 2 September 19-23 

Prices You Can Afford 
t 1-2-3·· . :.- .. .. . . . . . . . . .... . . $399 
t dBASE 1.1• · · · - · · · · · · · · · · · · · .$479 
t ABSTAT ....... . ...........$379 
dBASE 11 .. User's Guide ... . . ...$29 
DBPlus'" .~ .. .... . . . ... . . ... ... $95 
dGRAPH ..... . . . .. .. . . . ... $199 
dUT1L '" . .. . .. ... . . . . . ..... . .. $69 
dNAMES'Y · ·r: · · · · · · · · · · · · · ..$109 
QUICKCODE . .. .. . . . .. .. ... $199 
TEXTRA '" .. . . . . ...... . ......$60* 

t No-risk 6 0 day moneyback guarantee 
· only available for IBM PC with MS-DOS. 

Free Catalog 
If you want to learn more about 
SoftwareBanc, ca ll or write for our 
free productcata log. 

SoftwareBanc 
661 Massachusetts Avenue 
Arlington , Mass. 02174 
For techn ical support cal l: 
(617) 641-1235 
Dealer Inquiries Invited . 
1•Manufactu rer' strademark 
Payment may be made by: Mas.terCard, Visa , check, 
c.o.o.' money order. Mass. residents ple~se add 
5% sa les tax . Add $5.00 fo r shrpp1ng and hand l u~g. 
Pr1cessub1eottochange. 

SoftwareBanc 
Order To ll Free 

1-800-451·2502 
(617) 641 -1241 in Mass. 
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ity and ease of use he:re; you can fill in the day and time 
only, and the program will automatically supply the date 
of the next occurrence of that day. Similarly, the day will 
be supplied if you fall in the date and time. 

The 1 field specifies the alarm type. Nine different 
types of alarms are provided, from quick beeps to urgent­
sounding sirens. The alpha character i the appointment 
type: N stands for normal; R specifies a repeating ap­
poinhnent, in which case a new appointment will be 
automatically rescheduled at a grven i:nterva\ in 'the 
future as oon as this one comes due. A is like R, but 
you must acknowledge the due appointment before a 
new one wiU be scheduJed. !Note can be anything you 
want. Typically it will describe the appointment r 
reminder, such as "phone home.'' You can also scheduJe 
a BASIC i:ommand (including RUN prngmm) to be ex­
ecuted when. the given time arrives. 

When an appointment comes due, the HP-75 will take 
one or more actions depending on what it is doing at 
the time. r£ you are using !:he machine for something 
else, the alarm will sound and the letters APPT will shm 
at the bottom of the display. When you are finished u ­
ing the machine, the action associated with that appoint­
ment will be done (either the Note displayed or the 
BASK command executed). If the display is turned off 
when the appointment comes due, the alarm sound 
and the action is immediateJy performed. 

I don't think average executive will forgo their 
secretarial support and carry an HP-75 around all day 
to keep their schedules. On the other hand, I think that 
this facility could form the basis for a powerful real-time 
control system . The relative immunity to power failures 
and the abili ty to schedule the execution of BASIC pro­
grams provides a gTeat deal of flexibility for a home con­
tra system. 

lmmediate Mode and BASIC 
When the HP-75 is in EDlT mode, you can enter arith ­

metic expressions to be evaluated. Thi is referred to as 
calcula~or 11~ode and is like the immediate execution mode 
s upported by most BASIC interpreters. The RES (result) 
function is always equal to the result of the last e pres­
sion evaluated, handy for long calculation . You can 
assign values to variables in this mode, and the variables 
o defined will be kept separate from program variables. 

I found thjs concept a bit strange and prefer h aving one 
pool of variables shared between programs and 
calculator mode. 

All arithmetic is carried out in decimal format, mean­
ing no precision is lost in conversion between an inter­
nal binary format and an external decimal display for­
mat. You c.an enter numbers as long as 13 digits; all 
values are rounded to 12 places before storage. The range 
of legal value is - 9.99999999999£499 to 
+ 9.999999 9999E499. The smallest positive number is 
+lE-499; the smallest negative number is - 1E- 499. 

Variable names can be one letter or a letter followed 
by a single digit. Four types f simple variables are 
allowed: REAL, SHORf, INTEGER, and STRING. REAL 

l 	 2 S<pl"m Iler I '' l!Yl'E' Pubhrations Inc Cfrcle a on inQu lry card. 



' 

You can count on 3M diskettes. Day after day. 

Just like the sun, you can rely on 3M diskettes every day. At 3M, 
reliability is built into every diskette. We've been in the computer 
med ia 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 reliability of every 3M d iskette 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. 

3M hears you ... 

Circle 447 on inqulry card. 3NI 



listing 1: Tliis sample progmm in HP.15 BASIC illustrates the user­
definab/e function (DEF FN). 

JO DEF FNA$ 

20 H$ ,,,TIME$ 

30 H ""VAL(H$[ 1.2]) 

40 IF H > 11 THEN FNA$ ='PM' ELSE FNA$ ='AM' 

50 END DEF 


numbers have the full precision given above. SHORT 
numbers take up less space, having five digits plus a two­
digit exponent, giving a range of - 9. 9999E99 to 
+ 9.9999E99. An INTEGER can have five digits, ranging 
from -99999 to +99999. A STRING can be of any length 
up to the amount of memory in the machine. One- and 
two-dimensional arrays of each numeric type are 
allowed, but there are no string arrays. 

A very complete set of numeric- and string-manipu­
lation functions is included with the HP-75. Logical 
operators include AND, OR, EXOR (Exclusive OR), and 
NOT; HP's scientific bent shows up in its selection of 
trigonometric functions, which goes beyond the usual 
sine, cosine, and tangent functions to include arc sine, 
arc cosine, arc tangent, cosecant, secant, and cotangent. 
Arguments can be in degrees or radians, and functions 
to convert between degrees and radians are provided. 
A built-in constant approximates pi to 12 places. String 

• 300/ 1200 Baud 
• Auto Dial. Telpac™ software available 
• Full or Half Duplex 
• Audio Phone Line Monitor 
• Two·Year Limited Warranty 
Passwordrn is the new USR1 M friendly m o· 
dem , designed for use with any small 
computer on the market today. We have 
compressed into its miniature (shown ac· 
t ual size) case every operating feature for 
unattended high speed te lecomputing. With 
auto dial / answer and auto m ode/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 brilliantly 
conceived it achieves a ll thfs \vith 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 list (or Password complete wllh power. phone. 
RS2J21nteriacecables. TelpacT lso/lwa reoptlo11al Ira . 
$79. 

Passwo..-d. Telpac;. USR logo and lhc U.5 . RoboHc.s corpora te non1e 
are all lra ~emarks of U.S. Robotlc:.s Inc. 

TM 	 U.S. ROBOTICS INC."" 
1123 WEST WASHINGTON 
CHICAGO, ILUNOIS 60607 
(3121 733-0497 
Clrc le 461 on Inquiry card. 

functions can find the length of a string, search one 
string for another, convert lowercase to uppercase, and 
convert numbers to strings and vice versa . 

There isn't enough space here to describe the BASIC 
in detail. I can say in general that it has many features, 
and I found nothing that did not work as advertised . 
Most HP-75 features can be controlled from within a 
BASIC program, giving the system a lot of flexibility and 
power. 

For example, the user-defined-function capability (in­
cluding multiline functions) lets you define a function 
that returns the string AM if the ti.me is before 12:00 
noon, or PM if it is 12:00 noon or later (see listing 1) . 

TIME$ is a built-in function that returns a string con­
taining the current time (based on the 24-hour clock), 
such as 10:07:42. Line 30 converts the first two characters 
(10 in this case) to a number representing the hour of 
the day. Line 40 sets the value of the function to PM or 
AM based on a comparison to 11 a.m. If your BASIC pro­
gram contains a call to FNA$, AM or PM wtll be sup­
plied according to the time of day. 

More BASIC Features 
A BASIC program can contain as many as 1001 timers. 

Each timer can be individually set to delay an event for 
anything from fractions of a second to centuries. The ON 
TIMER #<n>, <delay> <statement> statement will set 
the <delay> for timer number < n> , and execute 



A Little Bug Can Do A Lot OfDamage. 

It looks so little1 but it eats so much 
-just like the contamination on your 
comp1,1ter 's disk drive head. It may 
uot seem like m11ch 1 but all it takes 
is a micro-sizetarticle ofdirt to 
wipe out a lot o data, and once it's 
gone1 it's gone orever. 
That's why yo11 need PeifectData. 
The PerfectData Disk Drive Head 
Cleaning Kit eliminates problem­
rnusin.g dirt so you can keep your 
computer a11d yoiir data the way you 
wam it-pe1fect. 
The PerfectData Disk Drh1e Head 
Cleaning Kit cleans single or dual­
sided drives simply and effectit1ely. 

Pe1fectData's patented wet/dry 
method is the cleaning method 
recommended by most leading 
computer and disk drive 
111anufact11rers. 
The Disk Drive Head C/e,ming 
Kit is just part ofa 111holeJamily of 
PerfectData Comp1-1ter Care 
Products- all designed to keep yotJr 
computer and your data in perject 
shape. So don't let a b11g eat holes in 
yo~ir rose (or daw). Visit your 
Computer Dealer today for 
PerfectData products. PerfectData 
Corporation, 9174 Deering Avenue, 
Chatsworth, CA 91311. 

,erfectData 

l M PUTe R CA"'E Po:tCOUCT S 

>rfectData is Ille 11ew name ofln11ovmi11eComp1uer Products-the leader in computer aJre since 1976. 
Circle 356 on inqulry card. 
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<statement> every <delay> seconds. It is possible to 
write a program that runs, establishes some timers, and 
turns the machine off, but keeps the timers active. When 
a timer runs out, the specified action will occur. 

A single program can access up to 9999 files; in prac­
tice, the actual limit will be determined by available 
memory. Data is stored in a file by a succession of BASIC 
DP.TA statements. Each data statement has a line number, 
and you can specify a line number in a READ statement 
to start reading data from any line in the file . Entire ar­
rays can be written and read using a single statement. 
For example, to write the two-dimensional array A{,) to 
file number 1, just type "PRINT #1; A(,)". 

Programs can call other programs, which in turn can 
call others up to the limit of available memory. Variable 
values are passed between programs by writing them 
to a file . 

Hewlett-Packard has provided good debugging capa­
bilities. The m.ACE statement can display the line 
number of the executing statement and (optionally) the 
value of any simple numeric variables changed in that 
statement. Programs can be stepped through one line 
at a time; each line is displayed before it is executed. You 
can use ON ERROR GOID and ON ERROR GOSUB 
statements in your program to take action when an er­
ror occurs. The ERRN and ERRL functions return the 
error number and line number in which the error 
occurred. 

Documentation 
The HP-75 comes with a hefty manual (larger and 

heavier than the HP-75 itself) packed with 360 pages of 
information about the machine. The manual is well writ­
ten and organized . The first three chapters provide an 
overview of the system, with hands-on examples that 
familiarize you with the editor, clocklcalendar, appoint­
ment scheduler, and file system. This is an introduction 
for the beginner, yet it has you doing useful things fair­
ly quickly. 

The second part of the manual contains seven chapters 
that cover every part of the HP-75 in detail, except BASIC, 
which is covered later. Keyboard redefinition, connec­

tion of HP-IL peripherals, immediate mode numerk cal­
culations, use of the card reader, and all the details of 
the dock/calendar and appointment scheduler are 
discussed . 

The third part of the manual contains seven chapters 
describing HP-75 BASIC. Numerous examples are pro­
vided to facilitate learning. Some examples are on pre­
recorded magnetic cards; others give you practice typ­
ing in a program. 

Eight appendixes cover accessories, warranties, a sum­
mary of keyboard and display usage, the HP-75 charac­
ter set, memory requirements of various system func­
tions, machine defaults, a table of legal abbreviations for 
keywords, error conditions, listings of prerecorded pro­
grams, a glossary, and a syntax summary. The manual 
ends with a detailed subject index and instruction-set 
index. 

According to the preface, there is a smaller, more por­
table reference manual that summarizes the HP-75's com­
mands; this would certainly be a useful adjunct to the 
machine. 

Conclusion 
This is a well-integrated and powerful machine. I did 

get an opportunity to use it with the optional digital­
cassette and thermal-printer devices, and they work 
smoothly and effectively. The HP-IL loop works well and 
enables the computer to communicate with other HP 
peripherals. However, it does tie you to HP's devices, 
rather than letting you use devices that interface to stan­
dard serial or parallel ports such as modems. 

Overall, I am very impressed with the quality of con­
struction and programmability of this machine. If you 
are interested in a single-vendor solution to your needs 
for a very portable computer with powerful real-time 
scheduling capabilities, you should look closely at the 
HP-75. • 

Rowland Arclrer Jr. (5420 Uiyal Place, Durham, NC 27713) earned n mnster's 
degree in computer science from Massacfrnsetts lnstit1lle of Technology and 
is software development managerfo r a major comp11ter mnm1factu rer. He lras 
written several articles and reviews for BYTE. 
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C compilers •UNIX* Ver. 7 COMPATABILITY 

HOST 6809 
TARGET 

POP II" LSI 11 • 
TARGET 

ll08!liZ601 
TARGET 

8C& MS6 
TARGET 

Fl..EX 0 1U IFL£X• 
OS-9' 

$200 00 ·::;:.~. 

!.350 00 •7..:~ 
5 I 500.00 500 00 

Ri ll "'RSX 11 • 
POP 11 • '>00 

200 '"'"''....
350 Oil 7;:: 500 I 

CP 'M' 
llOtlO ( Zl!O) 50000 	

. 
.l5()Clll .... , 

'>DO Ill 

PCDOS ' iCPIM86' 
ll088-•8086 500 50000 500 00 

200 .. 
lSO 00 "·~:· 

•NO ROYALTIES ON GENERA1El CODE 

• GENERATED CODE IS REENTRANT 

• 	C AND ASSEMBLY SOURCE MAY BE 
INTERMIXED 

• UPGRADES & SUPPORT FOR 1 YEAR 
C SOURCE AVAILABLE FOR $250000 

408-275-1659 
'PCDOS la o lrodemarlc ofIBM CORP. M DOS t. o trodemorl< ofMICROSOFT UNIX i1 TELECON SYSTEMS o trod•ma~ll of EMii Labs. RT· l l/RSX· l 1/ PDP·l I I• a trademorlc of Dlgitol Equipnient 

Corporation. FL.E)(JLJNIFLEX ia a trodomarlc of Technical Sy11om• con1ulton11. CP/M 1155 Meridian Avenue, Suite 218 

& CP/M86 o,.., trodomorlc• of Dig/to/ Reooorcli. OS-9 11 o tradomork of Mlcrowaro & 
 San Jose, California 95125 
Moforola. 
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True MAIL ORDER Prices 

With so many so-called Mail Q(der establishments using •toll free" lines, and grandiose advertising, how can you . the customer, ex pect to 
receive true mail order savings? We have done away with these expenses to offer comparable service passing on lhe savings to you. Our 
reputalion for low prices and satisfaction is outstanding. 

DISKETTES 
""-~•roo: twlllbratY cueJ 

5'1• SS/DD 
5'1• DSIDD 

Now avallable The 6-pak' 
5'/. SSIDD 
5'• DSIDO 

- 10 yr Warranty ­
l!IMIM!nt: 
-~;;-SSIOD 

5'1•" DSIDD 
Vn.tim: 

511•SSIOD 
511. · DSIDO 

~:SS/DD 
5'4" DSIDD 

Library Case 5•1.­

MODEMS 
"""' MtarOModem II 

wiltl Terminal Program
wllhoul T ermln.I Prog111m

H8/:::modem 
1200 Baud 

Hayes Chronograph 
Nowtlon: 

J·C.I 
Applecal II 
Sinancat 1200 Baud u.a. Robotics: 
300 S.ud 
1200 Baud 

= $22.85 
S3895 

12985... 
s 175 

$10400 
52116.00 
$441)00 

$16500 
145900 

PRINTER 

PECIAL 
Cofllhlbla 0.hl Products 

Pettional Computer 
~ 

IBM PC ()lmpldlblllly 
16oblt 8088 PmceslOf 
8 EJcpal)lfon 8ID:la 

I TW!) AS232 &erral Porta 
CenlrOnlct Prl"'8r Port 

• 0outai. DeolllY Floppy Disk CQl;IJrO!lef 
12-K RAM~ Memory 

~ 

Oulldlllam Ouldboard 
6ilK 

128K 
192K 
258K 

Computer ApparatusTM 

MONITORS 
AmdeJc: 

Color I 
CoJor II 
300G Greeo 
300A Amber 
310A Amber 

~tth: 12" Green 
&$1: 12" ;Amber 

1~Green 
"T1Un: Amber 
PGS: RGB Monitor 
BMC: 1~ Green 

EC 1203 HI Res ROB 

DISK DRIVE 
For Apple: 
FowlhDlme~ 

WIO aontroller 
w controMer 

R-Ellte I. 
wl a controller 
w/ controller 

For ISM: 
Shugart Half·Helght 

COMPUTER PRODUCT 
FOR IBM 

The Ultimate Pert~t 
MONTE CARLO'" GT'" CARD 

84K . .. . • $CALL 
S45 per 84K upgrade 

Aak •bout the Quatro .. card 

T 6 G Products: 
Joysticks $4200 
Trakball $4900 

BUSINESS 

Vlllcorp: 


V1S1de $180 OD 
VISlllles $18000 
256K Vls1calc $18000 
V1s1trend/Plot •. $22500 

ENTERTAINMENT: 
lntocom: 

Zork I $2700 
$2700Zork II 

Zork Ill 52700 

Send orders and inquiries to ; 

P.O. Box 32063 · Aurora , Colorado 80012 

Te lephone Inquiries : (303) 759-9251 
Monoay thru Friday - 9:00 am lo S·QO pm (Mou ntain Standard T ime) 

We built our reputation on low prices 
for the informed computer user. 

DELIVERIES 2 - 4 week s averago 
PERSONAL CHECKS Cashiers chec k and 
mo~ey o rd 1 will receov st11p 1ng prelPr nee 

VISA 8 MASTERCARD Add •·o 10 :o;al 
CATALOG S<miJ lur 1u 11 roc111g detail> 

Prices sutJ1ec1 o chang • w1lhou 1 notice 
SHIPPING UPS add $2 00 plus 
3°0 of order 1ota1 or we calculate 
exacl lre1qhl 
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System Review 


The Access Portable Computer 

This portable offers all the hardware a computer user could want in 

a small package 
by Terry Kepner 

Would you buy a computer primarily because it comes 
with almost all the hardware you'll ever need? The 
Access Matrix Corporation is betting you wou)d. The 
Access portable computer includes all the components 
most users find necessary: a fuJl -sized detachable 

keyboard, a 7-inch (diagonal) amber display, two double­
density disk drives; an 80-column dot-matrix printer; 
acoustic and direct connect modems; two RS-232C port ; 
one IBEE-488 port; one 8-bit parallel port; a composite 
video output jack, and an 8-inch disk driver interface. 
All this hardware comes in a package that weighs just 
33 pounds (see photo 1). 

Also induded with each Access computer is a com­
plete set of software: Perfect Writer, Perfect Speller, 
Perfect Cale, Perfect Filer, PFONT, CP/M 2.2, Microsoft's 
NIBASIC, and Digital Research's CBASIC. 

Setting up the Access is easy: open the shipping box, 
lift out the computer, and plug in the power cord. If 
you're familiar with CP/M, you can start using the com­
puter and its software right away. The users manual in­
cludes a short tutorial on CP/M but if you're unfamiliar 
with the program you'll need another source of infor­
matfon to learn CP/M's intricacies. 

The Hardware 
The Access features a 4-MHz ZBOA microprocessor and 

64K bytes of dynamk RAM (random-access read /write 

Photo 1: Tile Access portable computer system with its keyboord Photo 2: The Access printer mechanism with its plastic cover 
de/ached. removed. 
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memory). A separate ZBOA controls the video display, 
the real-time dock, and the keyboard interface. The 
printer uses two other microprocessors (an 8741 and an 
8749), and an 8749 controls keyboard scanning. An ad­
ditional 4K-byte RAM is used for the system monitor, 
two 4K-byte system EPROMs (erasable programmable 
read-only memory) hold the bootstrap firm, and one 
256-character EPROM is used as the display generator. 

The 7-inch amber screen has 24 lines of 80 characters 
featuring the full 96 ASCII (American National Standard 
Code for lnformation Interchange) character set, both 
uppercase and lowercase. The characters on the review 
unit were made up of 5- by 7-dot patterns within an 8 
by U matrix (the specifications sheet incorrectly stated 
that the characters are 7 by 9 in a 9 by 11 block) . The 
characters are difficult to read on a 7-inch screen, but, 
according to Access Matrix, the production units will 
have 6- by 8-dot characters (a 25 percent size increac;e), 
making the characters much easier to identify. A twenty­
fifth line on the screen is reserved by the sy tern as a 
status information line. 

The separate processor for the video display makes it 
possible to assign attributes to the screen. These include 
inverse video; blinking characters; underlined and 
double-underlined characters; and half-intenslty and 
full-intensity display characters. lt is also possible fo 
define the cursor as either a line or a block, blinking or 
not blinking. Even special features, such as protected and 
unprotected fields; insert/delete Characters or lines, and 
erase and other useful functions, can be assigned to the 
screen. 

The Access's video display was designed to emulate 
the Soroc 120 video terminal and will respond to the con­
trol codes u ed by the Soroc. 

Keyboard 
The keyboard is full-size and low-profile. in addition 

to regular typewriter keys, a block of 15 keys does dou­
ble duty as either a numeric keypad (with plus, minus, 

and equals signs) or as a set of 15 special-function keys. 
The keyboard aJso has cursor-control keys, Caps Lock, 
Tab, Back pace, Escape, Control, Control Lock, Clear 
Screen, Print Screen on Printer, Delete, and Video/ 
Printer OnfOff-line keys. 

When moving the computer, you can fold the 
keyboard up over the screen. When the computer is in 
use, the keyboard can be attached or detached from the 
main unit. When detached, the cord between the 
keyboard and the terminal stretches 4 feet. The cord's 
reach allow the user ample room to situate himself com­
fortably when an auxiliary monitor is attached to the 
computer. 

A tilt stand is built into the two front feet o{ the com· 
puter to lift the video display to a comfortable reading 
height and angle. 

Printer Unit 
The printer mechanism is an Epson MX-80, one of the 

most popular dot-matrix printers (see photo 2) . Fnction 
feed moves the paper, and the unit prints bidirectional­
ly at 80 characters per second. Four column widths are 
available: 80 (normal mode), 40 (e,xpanded mode}, 132 
(compressed mode), and 66 (compressed-expanded 
mode) . The printer mechanism can print standard ASCII 
characters (both uppercase and lowercase alpha) as well 
as 73 graphic characters and special characters in a 9 by 
9 dot matrix . For charts and diagrams, it can print dot­
addressable graphics. 

The platen control knob, located below the printer dust 
cover, is a geared wheel that you turn. Controlling the 
printer off line (linefeeding, formfeeding, and setting 
top of form) is done through software commands from 
the keyboard . A $40 tractor feed is available as an op­
tional extra. 

Mass Storage 
The disk drives, mounted to the immediate righ t of 

the video-display terminal (see photo 3), are 5114-inch, 

Photo 3: The fron t of /he Access-nofe the 7-i11ch scree11 , lwo ltalf­ Photo 4: A telephone h11r1dset in the acoustic modem cups. 
hcight drives, and the disk com1111rttmmt. 
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At a Glance 

Name 
Access Portable Compurer 

Use 
General-purpose computing, word processing, programmrng, 
spreadsneer . and Me management 

Manufacturer 
Access Matrix Corporation 
2159 Bering Or 
San Jose CA 95131 
/408! 263-3660 

Size 
16 X, by 10 by 10% Inches 

Weight 
33 pounds 

Standard Fearu~s 
Hardware; ?·inch jdiagona l/ oer drsplay 180 chafilcters. 25 
lines). dual 184K·byre drsk dnves, doc-marrl printer. acoustic and 
clJrecr connect modems. 64K-byte RAM. two RS·23ZC pom. one 
p rafleJ port. one !EEE-488 port, composite video output. 8-rnch 
drs ·drive interface. and detachable keyboard. 
Software: Perfect Wnter, Perfect Spelt r. Perfect Cale. Perfect F1te1. 
MBASIC. CBASIC. PFONT. TELCOMU (communications rograrn/, 
Systems uwmes, CPIM 2.2 

Documentation 
Manuals for che Perfect programs. Access Manua l 1n 1ree-ring 
binder/ 

Price 
S2'195 

Options 
Un111terrupt1ble po11Ver ~upply, S239; rracror feed ror printer. S40, 
double-sided dfsk drives, s 100 each; carrying cas inol y t 
avad~blel ' soitcover f530j. hardcover fSIJOI. shipping case fS2501 

Photo 5: Tl1 c rear panel of tlie Access showing (/t?ft to rig/rt, top): 
power co rd stom e compartm1mt, on/off switch, and ftm . Bot tom panel 
(left to rig/ii) ; birlirecfio11al pamllel porr, two RS-232C eria/ ports, 
t•xtemal video monitor jack, and IEEE-488 port. 

coupler. The modem can be operated from 0 to 300 bits 
per second (bps), full or haJf duplex. 

The Access computer has two RS-232( ports that sup­
port any data rate from 61 to 9600 bps. The two ports, 
labeled port A and port B, are terminated with DB-25 
connectors. Port A is electronically connected to the 
direct-connect phone jack, so that any information ar­
riving over the phone appears at port A. Incoming 
phone information can be monitored on a terminal 
and/or an RS-232C printer attached to port A. Port Bis 
a general-purpose serial port. 

The 8-bit parallel port can be configured as a Centron­
ics-co mpatible printer port for external printers or a a 
bidirectional port for connecting to outside peripherals. 

Power Option 
An optional combination battery pack and uninlerrup­

half-height units. Each single-sided double-density drive 
has a formatted capacity of 184K bytes, organized as f-orty 
18-sector tracks with 256 bytes per sector. To the right 
of the two drives is a recess in which you can store about 
10 floppy disk . At the front of th recess i a lip that 
prevent th disks from falling out. Additional double­
sided double-density drives with more than 700K bytes 
of storage on line can be added if more storage space 
is needed. 

Communications 
The acoustic modem is mounted behind the printer 

and is designed to accept a standard Bell telephone 
handset (see photo 4) . On the back of the Access com­
puter, behind and below the acou tic modem, are the 
two modular jacks for direct connection to the phone 
line. By placing the Access in line between the telephone 
and the wall jack, you can use your phone normally or 
use the computer to auto-dlal and connect to another 
computer. Of course, the auto-dial and auto-answer 
features will not work if you 're u ing the acoustic 
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tible power supply (UPS) affords both convenience and 
true portability. Not only does the UPS provide 1 hour 
of emergency battery-power backup, it also incorporate 
a Li n filter to eliminate power surges and voltage spikes. 
The UPS ca n be recharged from standard 115, 220; and 
l2-volt supplies (your car's electrical system can power 
the Access) . 

Hardware Hassles 
l have a few complaints about the review unit. First, 

·he latch that holds the keyboard dosed is an invitation 
to broken fingernails. To open the keyboard, the user 
must press down on its edge and bend the plastic case 
while imuJtaneously pulling the ke}rboard forward and 
outward to release the metal retaining pin . Jn terms of 
engineering, this latch is not only inelegant, it is ineptt 
I was not the only one who found this inexcu able­
Access Matrix has informed me the latch mount has been 
redesigned to eliminate this problem . 

My second gripe concerns the carrying handle, which 
is not mounted over the computer's center of gravity. 
When you move the computer, it tilts forward instead 
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S-100 World News 

MACROTECH International Corporation 20630 Lassen S treet , Chatsworth, California• 213-700-1501 

NOW 1 MEGABYfE MAX FOR ALPHA MICRO 

CHATSWORTH - June JO. 19&3- Mike Pelkey, Macro­
tech International President, announced today that a spe­
cial version or MAX is now runn ing in Alpha Micro 
Systems. 

This special version is avai lable only rhrough_ 
chi nes of Champaign, LL. (217) 
351-7199. Howard Ogle or Soft 
Machines stated, "The new 
AM-MAXl ru ns full speed with 
all three Alpha SlOO machines:• 
Ogle also said, "The AM-MAXI 
is not only I.he most economical 
memory for Alpha, but the most 
versatile as well. The system is 
even faster wi th Sort Machines' 
'GO FA T' disk cache utilities:• HOWARD OGLE 

Bob Rube ndunst of Sofl Machines reports , "Every 
MAX is shipped with software that greatly simplifies imple­
mentation on bank switched systems. Also included are de· 
ta iled installation instructions and diagnostic programs'.' 

DeaJer inquiries and orders should be directed to Bob 
at Sort Machines . M 

.MAXSERIESGAINSWIDEACCEPfANCE 

CHATSWORTH- June JO , 19&3 - SlOO sys· 
terns manufacturers , integrators and users 
have been ordering and implementing .MAX 
for a wide variety of environments and appli­
cations. These environmenis would include 
be>th ·and lf>.bit processors. Typical exam­
ples would include graphics and virrual disk 
implementations. 

These environments include 16 bit systems 
such as those man ufac tured by Empirical 
Research Group, Dual Systems. Compupro, 
Cromemco, Lo mas and Sea ttle. MAX has 
been used in non IEEE/696 systems such as 
Alpha Micro. 

These MAX users have taken advantage of 
the density, high speed and low cost per bit 10 
bring large system memories to S!OO buyers. 

Ralph Ring of Compatible Systems Engi· 
neering of Annandale , V . t70Jl 941-0917 has 
used 4 MAX boards in a dual system UNIX• 
envi ronment. Mr. Ring stated. ··~y applica­
tion required a 4 megabyte system mem ry. 
Quaner meg boards were impractical, the 
MAX is ideal for thi system'.' 

Systems builder are using the Ml option to 
utili:ie large memories in 8·bit environments. 
Using 1he .MAXboard in this environment 
means using a single board ror all memory 
needs. This includes Functioning as system 
memory, virtual disk or cache memory. Some 
of these 8·bil environment include Compu· 
pro , CCS , Tarbell.IMS & Ithaca lntersystems. 

M3 translates the 16 logic bits from an ·bi! 
processor into 24 physical address bits. T hi 

opens up th e system to a 16 m~g addre s 
space. sing sof1ware prO\•ided in the man· 
ual. virtual disk can be implemented using 
CP/ M 2.2~ CP/ M 3.0~ or MP/ M 2• operating 
ystem. 

tr you think aboul it-qualily, price, perlor· 
mance. and the reputation of Macrotech ln­
lernationaJ- it's no wonder so many demand· 
ing systems builders have used MAXseries 
dynamic memory. The S!OO world's only full 
function one megabyte IEEE/696 memory. 

Virtual Disk Gives 
MAX Split Personality 
BURBAN K-June JO, 1983-"Manv current 

MACROTECH Moves 
CHATSWORTH-June 30, 1983-Macro· 
cecb bas moved to larger faciUti es located 
at 20630 Lassen St., Chatsworth, CA 91311. 
The new phone number is (21J) 700-1501. 
"Due to a heal thi er marketplace and a 
ph :~v.1 ... nal dc-.nand fo Lhe MAXseries. 
larger raciUtie~ 111·e1e necessary. This per­
mits additional staffing, increased produc· 
.;uu , aud ~ust u1er support levels~· said 
lviii<.1; F~lh~.1 . ;?,...:.i.: , • :>f 111..,wlech. M 

o 198J Ma.crotoch Jntcrnotlonal CorPQretion . 

Virtual Disk for CP/M 86* 
Dan West, Westcom System 

BUR BANK - June 30, 1983 - Most of che 
CP/ M 86• application programs avai lable co­
day fail to take advantage of the possible one 
megabyte add ress space. Virtual Di k for 
CP/M 86• will convert this unused space into 
RAM resident disk capacity for greatly im­
proved disk access processing. The easily in· 
stalled Virtual Disk 86 software module has 
been added to Macrotech's applications soft· 
ware available to owners of iKAX series and 
128Sf memory boards. M 

operating systems permiuUAXto double as 
both virtual disk and system memory:· stated 
Dan West of Westcom ystems. As an example, 
an MP/ M 2. t• system using MAX-M could be 
configured as a 512K system memory and a 
Sl2K Vdisk. A typical CP/ M 3.Q• conrigurn· 
tion could be 256K of system memory and up 
10 768K Vdisk. CP/ M 2.2~ of course, only per· 
mits a 64K system memory. leaving the bal· 
ance for a virtual di k. With MAX. or 1he 
128ST. both functions can run simuhaneous· 
ly in a single memory board. t.11 

• CP1 ~1 1 . 2. Cl'/ M J.il. CP/ M ~~ onJ ~tP1 M 2. 1 ntc ro~ i!tcrc~ 
lrnd1:11n1rk.s of Dij.ti tal R.:se 1rc h Inc. N' IX i!. ii n:wi5'1cr~d 1rudc· 
m11 rk or Udl Luhs. 
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of hanging level. When set down, the keyboard edge 
strikes the surface before the rubber feet. ot only is this 
disconcerting, the unit could receive quite a )'..1 lt if the 
carrier misjudges the surface clearance. 

Third, the folks at Access must design a more secure 
ver for the printer mechanism. The present plastic 

cover pops off whenever brushed against. And, finaJ1 y, 
the entire unit should have some sort of carrying case 
because the backplate is a perforated metaJ panel and 
the external connectors (RS-232C, parallel port, etc.) are 
exposed (see photo 5). 

Software 
In addition to CP/M 2.2, Access Matrix includes the 

following software with the computer: Perfect Writer, a 
word processor; Perfect Speller, a spelling checker; 
Perfect Filer, a file manager; and Perfect Cale, an elec­
tronic spreadsheet. Two high-level languages are also in­
cluded: Microsoft's MBASIC and CBASIC from Digital 
Research. The manuals for these programs are softcover, 
perfect-bound books, with complete descriptions, ex­
amples, and indexes. They also contain summary cards 
of the commands. 

Along with these "canned'' programs, Access Matrix 
includes some 11custom" software-programs expressly 
tailored to the Access portable. The two most important 
are a telecommunications program and a print control 
program. 

The telecommunications program {TELCOMU) gives 
you control over the RS-232C ports and the moderns. 
It lets you select the operating modes, ports, and UART 
settings. The main failing of TELCOMU is that it isn't 
complete. Several features listed in the menu aren't ex­
plained in the manual, and several feature mentioned 
in the manual cannot be implemented. In fairness, the 
manual is stamped preliminary and the final version may 
correct these failings. 

PFONT, the print control program, is a subset of the 
text formatter, Fancy Font, and could be used instead of 
the formatter built into Perfect Writer. PFONT lets you 
control the usual functions: margins, headers and 
footers, vertical and horizontal page centering, Line 
centering, page length, tabs, and page numbering. 
PFONT is important because it offers a number of print 
fonts: Roman (8, 10, U, 181 and 40 point), bold Roman 
(10, 121 and 18 point), italics Roman (10, 12, and 18 point), 
script (12, 18, and 20 point), sans serif (8, 10, 2, and 18 
point) , itaJic sans serif {U point), and Old English (18, 
20, and 40 point) . These are in addition to the 10 fonts 
available on the standard Epson printer. PFONTs can be 
combined on a single line (as can Epson fonts). However, 
you cannot mix PFON11 and Epson fonts on one Line. 

CP/M Utilities 
Other programs supplied with the Access include a 

configuration program to change the defaults of th e 
video monitor, printer, RS-232C ports and parallel port; 
a program to set the correct time and date on the s tem 
dock; a program to format and copy disks; and a pro­
gram to display a disk file on the monitor. 

Summary 
The Access is a complete, portable, hardware/sofh.vare 

system designed for the average user. Its main drawback 
i.s that its TELCOMU program and accompanying 
documentation are not complete. 

ln spite of this and its hardware problems, which are 
being corrected, the Access is a system 1 can recommend 
to anyone needing full computer support in a 
(trans )portable package.• 

Terry Kepner is a {111/-tlme pro mmmer and wriler wlw /rRS lmd arlic/e~ 
/Jl•blished i11 BYfE and other periodicals. He am be reached al POB 481, Peler­
borouglr, NH 03458. 

There are 130 computer books 
in our September issue. 

Don't miss tbc 20-pagc B. Dalcon caraloguc ofbooks nn computcrs ­
;i rend)' reference m pcrson:il, buslnes a nd .advanced compuu:rs, oftwarc. 
programs, languages, \VOrd proccs ing and game . It' · a chc 
centerfold ofthe Seprembcr mNTIFI • AM ER.I AN , 
a singk·topic issue devoted r The Dyn01mic 
Earth. Rcrngnirion ofco ntincnr:il drift 
two decades ago brought 011 a revolution 
in geology that has given us a deep new 
understanding ofthe dynamics ofour pl:mcr. 
That' che 'tory we uufold in this issue. 
On le eprcmbcr 1. 

People who know books k.uow<t?~ 
BOOKSELL R 
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ItS really two" 
system~ 

Powerful, automatic formatting plus simple on-screen manual editing. 
Only Perfect Writer"' gives you bot~h_._ ____, 

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

You probably don' t want 
o know how a word processor 

works. 
In fact. even setting 

margins, tabs, chapter head­
ings, and other format details, 
is someth ing you shou ldn' t 
have to wony about.That's why 

SOME 

Simple, Edit-Time 
Formatting Software: 

Wordstar' 
EasyWriter' 

OTHERS 

Dedicated Print-Time 
Formatting Systems: 

IBM Displaywnter' 
Wangwriter" 

we developed automatic formatting 
ror Perfect Writer"' It's pow rful 
enough to do much of the work for 
you.soy udon'thavetothinkabout it. Only Pe rl ec l Wntor" 


BOTH 


in minutes. 
Yi u don't have to be an exp rl lo produce pro­

fessional word processing in min utes. Perfect Writer '" 
supplies over 100 commands for instant results f r­
mattingyour docume1Jt. Set tabs,align margins,adju t 
spac ing or indent and number lists-all automatically. 
For bus iness letters. Memos. Reports.Ti chnica l 

Document Formatting 

Print time formatting 

AUTOMATIC: 


Ju t write. Perfect Writer'" do s the rest 

for you. Document de ign formals such as 

footnotes, ind xing. table of contents, and 


report format - they're all automalic. 


Screen formatting 

MANUAL: 


What you see is what you gel 

Manual l control the creen and prlnt exactly 


what' !here. 


Only Perfect Writer'" does both! 

papers. Personalized mass 
mailings. Even books. 

Advanced formatting 
fea tures l ik automatic 
indexing, table o f contents 
and footnotes are built in. 

Simple on-screen editing. 
If you hav a special formal in m ine! . A 

qui knote or documentd sign youmay want 
to us on ly once? lo prob lem. Perfect 
Writ r'" also includes simple on-scr en ed iting 

Sim ple. on-screen lormolllngProfessional word processing and forma tting-just like the sys t m you' re Au toma11c pnn l-hrne lorma111 rlg 
pr bab ly most familiar wi th. Your printed 

document w ill look xact l like the do ument you 
design as you wri te. What you see i - what you gel. 

Some expensive dedicat d word pro essing 
sysl ms o ffer automatic formatting features. Others 
offer simple manual screen r rmatting. On l. Perfect 
Writer' gives you both. 

Full-power function keys. 
All 8 de l Software'" programs can be onfigured 

to take best advanlag o f the sophisti ·at d f atures 
offer cl with t day's computers and smart print rs. 

You can us all o f your function k y~ - including 
the more than 50 fun ction keys on the IBM-PC. 
Perf ct Writer™ fully utilizes prin ter with proportional 
spac ing, too. Print with a choice of up lo six typefaces. 
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~rd processing 

none. 


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

SMART 
PRINTERS 

Perfect Writer '~ is the ,.....____...., 

most compatible 

word processing 

program. 


Everything yo u 
compose with Perfect 
Writer... - eve1y chart. 
eve1y table, every doc- .....__ ____,..---~ 
um enl- everything 
can be used b virt ually 
any o lh "r word pr c sing 
program or dedicated word 
proc ssing system. 

That'$ because P rf ct Writer"' uses true ASCII 
data files to stor our documents. SCI! is the 
computer industry tandard. Jt 's read and recognized 
b_ comp uter sys tems worldwide.regardless o f disk 
fo rma l or size, whether il's used local ly or sent over 
telepl1one lines. 

Spreadsheets can be incJuded. 
Wan! to illustra te your Perfect Writer'· document 

with a financial lab le or graph Ihat's stored in a 
Perfect Ca le"' spreadsheet? You can-easily Jn fact , 
you can even edi t the numbers for your Perfect Writer'~ 
document without disturbing the original Perfect 
Ca l ·•• spr adslleet. That's Perfect Softwar ·. ·~ fully 
in t grated programs at work. 

SpJit screen editing. 
You can view and ed il two document on the 

s re n at the same lime with Perfect Writ r's"' unique 
spli t screen feature. One simple command moves 
you asi ly between docum nts. nd you can v n 
revi w a spreadsheet whil dit ing up to six other 
document·! II makes th preparation of omplex 
docum nts asier than ever be fore. 

COMPUT . RS/ 
MAIN RAMES 

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

Perfect Sp lier' "' 
in-text spell ing checker 
finds spe lling errors 
and typos at a rate of 
4,000 words per minute. 
(That's 20 pages ev ry 

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

marks errors in the text o f your document. 

Self-teaching software makes it easy. 
Perrect Writer's"' document design tutoria ls ar 

matched to the easy-to-read user guide. Eight !es· 
sons are included. Learn how to handle form letters, 
how to write busin s correspondence, and how to 
create your own special spelling dictionary. On-l ine 
reference and English RromRIS provide assistance 
anylime you've got a command question. All tutoria ls 
are software-based, interactive programs to make 
learning easy and fun. 

Available for all IBM PC-DOS., and MS-Dos~ 
CP/M~computers. 

When you upgrad to new hardware, Perfect 
Writer'" ke ps right on working. All text fi les are trans­
f rab l . No other software works with a wider range 

f personal computers. In fact, Perfect Software"' will 
soo n be ava ilable for all of the most popular 8-, 16-, 
and 32-bit computers. 

Only Perf ct Writer'"offers you this much 
flexibil ity. Write your own success story today. With 
Perf ct Writer'."' 

Perfect Software; Inc. 
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two 

ns affect each spread heet. Up 

~r 
Up to seven assoc 

plus multiple' 

For successful solutions in financial planning. 

Perfect Cale'" Cost 

makes it easy. 
Perteet Cale'" gives you 

the financial planning and 
analysis tools for success. 
Automatic associated 
spreadsheets. Built- in ac­
oun ting and financial tools. 

Easy commands. 
And only Perfect Ca le"' 

featur son-line associa ted 
§P.readsheets P.lus SP.lit-window 
diSP.lay. 

With Perfect Cale's"' 
mu ltiple window display, you can se 
different spreadsheets at the same time. 
Change your figures and see how the result­
i1 g variati 
to seven spreadsheets on-line at once. 

Multiple Spreadsheets 

1 Goods 

Associated Spreadsheets 
AUTOMATIC: 

No double work- use any information you 
choose simply by referring to other 

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

spreadsheets. Permits fill- in-the-blanks 
automalic forecasting and planning. 16 bui lt-in 

application programs are included. 

Spreadsheet Consolidalion 
MANUAL: 

Simple cut-and-paste spreadsheet 

entries. Line, column. or whole spreadsheet 


additions from any one of seven on-line 

spread heels are also easy with Perfect Cale~ 


Only Perfect Cale'" does both. 

Cale'" automatica lly takes care o f the rest. 

Setting up the Perfect"' spreadsheet! 
Ent ring titles , labels, and additional informati n 

on your spr adsheet is a y with Perfect Cale'~ II 
recognizes words automatically and handl s them 
correclly withou t any special commands. If you want 
to use numbers- li k dates - for item labels, tha t's 
asy, too. 

lnclividually variable column widths add rlex­
ib ility in setting up yo ur Perfect Ca le"' spreadshe l. 
And once you've dev loped on spreadsheet, you can 
use it as a template for other applications. Simply 
re fer to it. 

Self.teaching software. 
Easy, so ftware-bas d l ssons are includ d to 

make learning spreadsheet techniq ues simple. The 
less ns are matched to guides in the user manuals so 

How Perfect Cale's"' multiple
file association really pays off. 

A good example is the 
built-in Income Statemenl 
Program.The income spread­
sheet automatically reads from 
three other spreadsheets: Cosl 
of Goods Statement, Genera l and 
Administrative Expen ' es tate­
men t, and Sales Expens s. All 
four are on-line simultaneously. 
Al l you do is [i ll in the blank . 

Then use all that in r rma­
tion top rform an instant 
analy is and illus trat th re­
sults of potentia l budget uts 
or increases. You chang just 
one spreadsheet u ing th 
fi ll-in-the-blanks style. Perfect 



Lted spreadsheets
ndow display. 

Sixt~en applications built in. And that's only the beginning. 

ou can follow along 
in the text. Because 
you learn on the com­
puter at your own 
pace, there' no pres­
sure to perform.Try 
n w applicat ions 
when you are ready. 

The most complete 
applications. 

p; rf ct Cale'" is 
lh only spreadshe t 
y u ca n buy with I 
applications bui lt in. 
Standard paper and 

Perfect Cafe' bullt·ln proitram1: 

( Add cusrnrt111pplic:alionsasycHr Uke. J 


• In ome '~al · rnc.nt Program • Cost 1 f Goods ra1 _me11t 
• Sate ~~11!e Slat men! •General and Admimstrntiv • 

== == = == 
....._r----4 -- - -- -- = == 

Expcns1;1s • C.1~hllow Assessrnenl Prog111m • A•counls 
R t:eivabl~ Workshet:t · Ar.:c11unts l'ayabl~ Warksht~et 

• Pilyroll Analysb Pro!jrdm •Stock f'orrtollti E1111lu11t1m1 
Progr,;m • Real EWllt: Ann1 ~ • C.:hi-~(IUlU' ualy is 

• 1'rofeliSional F'e<> Analv~b • F'arnll · Budget • Finllh ial 
Nl'l W11rlh Progrnrn • Cl1eck Regi tm•Pru~mtn 

• lnt1iv1d11al '!11x Return A1111lvsL~ Ptogram All the functions you need­
and more. 

You get standard functions for 
financia l, scientif ic, and engineering 

p ncil financial tool are ready to use. All u do is application P. lus an xpandable func tions library 
fill in the blank . which allows you to add new formula· as you like. 

Just a simple comn 1and is all yo u n d Lo start You can write your own complex applications pro ­
working. nd on-screen tutorials and English prompt gram by writing it on a Perfect Cale'" spreadsheel and 
give you assistance when ver you need it. taking advan tage of 

the powerfu l a so­
Handy cursor commands. ciated files feature. 

You can move the cursor easi ly Lo th top of a 
col umn, beginning or end of a lin , to the pag before Put the solutions 

for success to workor after-with a single command. 
for you.And you can go back and forth between two 

Using simples1readsheets on split-sere n d isplay with just as 
plain-Englishmuch ease.That makes multip le spreadsheet han­
RromP.tS and on-linedling ea i r than ever before. 

refe rences, you can do ophisticated forecasting 
The most compatible spreadsheets. and planning in minutes. 

Perfect Cale'" data i stored in true ASCII files­ Automatic associated preadsheel information 
the fi les read and recognized by eve1y computer management. Standard spreadsheet calcula tion and 
sys tem. o, it's imple to us a Perfect Ca le'" spread· consolidation. Only Perfect Ca te"" gives you both. 
sheet in a Perfec t Writer'" report or let ter. r, build Start planning for success today with Perfect Cale~ 
graphic display using the information in one or 
your spreadsheets. Perfect Software;Inc. 
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~r 
Success in 

mana! 
' 

The powerful records management solution 
for the personal computer user. 

INSTANT DATABASES AND REPORTS clients or friends. once. Perfect Fi ler"" does the 

Put information to work for you. 
Most in formation management 

systems are either too small or too 
difficult to use. Now there's Perfect 
Filer."' It's an executive management 
information system that's easy to 
use. You can keep track of mai l­
ing lists, clien ts, sa les, merchan­
dise, names and addresses, and 
much more. 

Easy to get started. 
Two ready-to- use data 

entry forms are provided so that 
you can begin using Perfect 
Flie r"' immediately. One is for 
individuals, the other for com­
panies and organizations.You 
only type important information 

rest for you. No special train ing 
is required, and your entire staff can use i t. 

On-line re ferences and English RTOmRts provide 

Jnformation Management 

Data entry forms 
AUTOMATIC: 

Use Perfect Filer's'" built-in data entry forms 
to create your own records file. All of the 

parameters have been pre-defined. Just enter 
information on the convenient entry form. 

Information management 
MANUAL: 

Create custom data bases with. ase. 

You can build an entirely new structure or 


use data entry groups from existing 

formats to construct a customized data 


base with exactly the information 

you want to manage. 


Only Perfect Filer"' offers you both. 

assistance when you hav 
questions.Tutorials are in­
cluded for improving your skills 
with Perfect Fi le["' 

Personalized form letters. 
Use Perfect Filer'" together 

with Perfect Writer's'" powerful 
word processing features to 
add a personal touch to mass 
mailing letters. You can even tag 
di fferent groups within one 
mailing list so that their letters 
include pecial paragraphs, 
subsection or operator-typed 
comments. 

And Perfect Fi ler'~ remem­
bers nicknames, titles- even 
your special salutation for 

Generate mailing lists. 
Form letters. Specialized record-keeping forms and 
sorted lists. You can choose from the two data entry 
forms provid d or from seven data entry groups. 

Creating custom data bases 
has never been this automatic. 

Single-keystroke data en try menus do th work 
for you. You enter your data just once on a blank 
Perl c t Filer"' data entry form-wh ther it be client 
addresses, dir c t mail sorting codes, payment records, 
inventory, or stand ing orders. 

Perfect Filer'" makes successrul inrormati n 
management simple. 



All of the 

PERFECT CALC~ 

"' program works ffici ntly 

tformation 
~ment. 

The integrated software solution. 

When you learn one program, PERFECT WRITEW 

you've learned them all. 
Perfect Software~ 

most- asked-for business and per­
sona l computer appli­
cations in one complete 
package. Word proces­
sing. Financial planning. 

ail management. 
Records keeping. So lu­
tions to all those every­
day problems in one 
simple, integrated 
software package. 

Ea h Perf ct oftwar 
with th oth r . All hare 
They all us the same command s1ru ture, so when 

you learn on program you can use them all. And 
al l with software-based self- teaching pr grams. 

Perfect Writer." 8 rfe t ale'." And Perfect Filer: '" 
Each a powerfu l program wi1i1 doz ns of xtra valu ­
pa ked features included.Tog ther. they' re the Lop 
p rforming software olu tion available on th market : 

Common control commands. Learn on 
Perfect oftware'" program and you've learned them a IL 

Manual/Automatic functions. Every Perfect 
Software"' program incl udes automatic " mart" func­
tion . [ntelligen t software performance. Also powerfu l 

PERFECT FILER" 

Solutions for success. 
ommon file tructur s. 

manual operations for 
the ultimate in flexibility 
and performance. 

Available for 
IBM-PC nos:CP/ Mi 
and MS-DOS. Perfect 
Software"' runs o n most 
8-, 16-, and 32-b it com­
puters available today 

Self-teaching 
software. Learn at your 
own pace without 
pressure to perform. 

Yi u g l more performance, more fl xibility and 
mor automatic fun lion with Perfect oftware'" 
than with convent iona l software package . Best of 
all .you get solutions that save you time and effort. Eas 
to learn-all Perfect Software'" programs work alike 
and are fully interac tive f r greater productivity and 
a e o f use. 

~ rfect Writer'" is rated tt I by Persona l Computing, 
and called " th most comprehens ive word proces­
sing package" by E quire magazine. It wa given the 
high st marks of any software on the market in th 
latest lnfoWorld revi w of word processing programs. 
P rf ct Cale" has been unmatched for spread heet 
perf rrnance. And all Perfe t Soflware!M offers the 
added produc tivity or fully integrated software. 

Our advanced programming design o ffers you 
the highest level of software compatibili ty and"in tel­
ligent" automati f a tures. It's Perf ct oftware"' for 
t day's pr b l ms. And tomorrow's solutions. 

Perfect Software; Inc. 



The Rebate 


Get up to $160 back on four Perfect Softwartf packages 


Th fir ls ftwar 
ompany to ff r personal 

com put r owner a fully 
integra ted easy-to-us 
s ftware library, o ffers you 
an exc !len t reason to 
buy now. 

Act today! ff r good 
n all r ta il purcha es 

from September 1through 
ctober 31, 19 3. 

Simply c lip th 
oupon and vis it your 

local part icipat ing 
comput r deale1: 

The Rebate 
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Perfect Software; Inc. 
Solutions for success. 

702 Hamson S1reet. Berkeley, CA 94 710 
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System Review 


Epson's HX-20 and Texas 

Instruments' CC-40 


Portable notebook computers hold more promise than performance 
by David Ramsey 

The microcomputer revolution caught everyone by sur­
prise. When the first Altairs became available, no one 
had any inkling that personal computing would be more 
than an expensive hobby for eccentrics. Things didn't 
work out that way, of course. And now we're on the 
verge of a submovement: the portable computer revolu­
tion . 

[n this article we11 take a look at two of the many por­
tables available today: the Epson HX-20 and the Texas 
Instruments Compact Computer 40. 

The Epson HX-20 
The Epson HX-20 is the Japanese computer that was 

going to set America on its ear. It didn't, although its 
brisk early sales were encouraging. After an initial spurt 
of interest, people began to note that no accessories or 
software were available for the machine. In an unusual 
case of Japanese marketing failure, Epson had the lap 
computer market to itself for almost a year and did 
nothing with it. 

Fortunately, it looks as if a truckload of new software 
and peripherals for the HX-20 is just around the comer. 
Epson has recently upgraded the standard $795 machine, 
which now includes the formerly optional (at $160) 
microcassette drive and a simple word processor called 
Skiwriter. Disk drives for the machine are due out before 
the end of the year, and a telecommunications ROM 
(read-only memory) should be available by September. 

The basic machine contains two 6301 processors, 
CMOS (complementary metal·oxide semiconductor) im­
plementations of the 6800 architecture that run at 614 
kHz. One processor handles computing chores while the 
other handles 110 (input/output) . Included in the stan­

dard machine are 16K bytes of RAM that can be expand­
ed to 321< with the addition of the $150 expansion unit. 
The standard 40K-byte ROM includes BASIC, the 
routines to drive the printer and microcassette drive, and 
the small word processor. BASIC and the word processor 
share the same addresses- the application not in use at 
the time is bank-switched out. (See the "At a G1ance" 
box.) 

Epson's goaJ with the HX-20 was to provide a complete 
portable computer system that includes a printer and 
mass storage. The HX-20 has a 60-key, full typewriter 
keyboard, a 4-line by 20-character LCD (liquid-crystal dis­
play), and a 20-column impact dot-matrix printer (which 
is, incidentally, the smallest impact dot-matrix printer in 
the world). It is also equipped with RS-232C (albeit 
through a DIN connector)· and serial ports and a com­
puter-controlled microcassette mechanism for program 
and data storage. 

The display has an important capability not found in 
competing machines: the ability to act as a window on 
a "virtual screen" of arbitrary size. Theoretically, a screen 
of up to 255 rows of 255 columns can be supplied; 
realistically, however, the 641< bytes of memory that 
would require don't exist in the machine. Still, allocating 
an 80 by 24 screen is as simple as typing WIDTH 80,24 
in BASIC. You can use the cursor keys to move around 
the virtual screen with scrolling in all directions, and 
various control keys provide larger (more than a single 
character) jumps in any direction. The display is also dot­
adcl.ressable as a 120 by 32 array, and commands to plot 
points and d"raw lines are included in the BASIC. 

Along with the standard typewriter keyboard, the 
HX-20 has three dedicated keys (Break, Pause, and 
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PLATO COURSEWARE MAKES 

SERIOUS EDUCATION FUN. 


Control Data PLATO® course­
ware brings new excitement to 
education. Through such action 
concepts as darts, pinball, hangman 
and highly interactive graphics 
and texts, PLATO chalJenges kids 
to reach their learning goals. 
PLATO coaxes and gujdes stu­
dents. PLATO rewards them with 
the feeling ofaccomplishment. 

PLATO courseware is being used 
in classrooms across the nation. 
Now you can bring this quality 
education home. You'll find PLATO 
lessons at selected retaU outlets 
where quality software is sold. 

All PLATO micro courseware 
is available for the Apple II 
Plus and Apple Ile. Lessons 
are also available for the 
TI 99/4A and the Atari 800. 

There are lessons in Math, in ­
cluding Basic Number Facts, Whole 
Numbers, Decimals and Fractions; 
fureign Language vocabulary 
builders in French, German and 
Spanish; a Physics lesson in ele­
mentary mechanics; Computer 

Literacy that introduces kids and 

novices to the computer age; 

*Computer Concepts that pro­

vide a springboard to more 

advanced computer lessons; and a 

**Keyboarding lesson that uses 

the famous Gregg typ 1;,rriting 

approach to teach keyboarding 

techniques. 


Widen your child's worJd. 

See the entire growing library of 

PLATO quality coursewar at 

selected retail outlets. Or for infor­

mation and a free PLATO catalog, 

call toll-free: 800-233-3784. Or 

write: Control Data Publishing Co., 

P.O. Box 261127, San Diego, CA 
92126. In California call 
800-233-3785. 
Warronty ~vailoblc fru from Concrol Data Publisbing Co .• 
4455 f:aS(ga•c Mall, 5'Jn Diego, CA 92121. 
• Ocvciopcd with Continuo~ Lcarnill8 Corporation 
.. Ocvcloi><-.J with Gregg/McGrow·Hill. 

Circle 114 on inquiry card. 
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F1040 
F1055 
1550P 
8510P AMDEK 

At a Glance 
Name 
Epson HX-20 Notebook Computer 

Manufacturer 
Epson Amenca Inc. 
3415 Kashiwa Sr. 
Torrance. CA 90505 
(213) 539·9140 

Price 
S79S 

Dimensions 
l l.3 by 8.5 by 1.7 inches 

Display 
20-charactt>r by 4-line lfquid-crystal display 

Keyboard 

Typew riter style 


Software 

BASIC. Skiw ricer /a word processor) 


Memory 

16K bytes or RAM 


Included Interfaces and Peripherals 

Microprinter. microcassene. RS-232C lnrNface, bar-code interface. ex­

ternal cassette interface. systt'm bus connector 


Documentation 

Two-volume BASIC Tutorial and Reference Manua l. A Guide to Opera­

tions. Sk1wrirer and microcassene manuals. 


11---- --------I MICROSOFT PREM. PK $465 

THIS MONTH'S DISKETTESSPECIAL 
DAISYWRITER 2000 ELEPHANT SS/SD $18.00 ex 

CALL .SCOTCH SS/OD $22.00 BX 
I OUSAN SS/SO $33.00 BX 

l100MIN. ON OISKSI 

ALL PRICES SUJBECT TO CHANGE 
CUSTOMER SERVICE (602) 863-0759 

ALTOS 

580-10 $4199 
586-10 $5650 
586-14 S7680 
8600-12 $8399 

ATARI 

SAVE$ CALL 

NORTHSTAR 


52150 
Wf15MB $4310 
ADVANTAGE 

TELE VIDEO 

802 $2515 
802H $4449 
803 $1845 
1603 CALL 

TANDON 100-2DD S245 
OUADRAMCARDS CALL 
16K RAM CHIPS 

SET OF 9 - S15 .75 
64K MEM/UPGRADE S80 
SOFTWARE CALL 

TERMINALS 

ADDS 


VIEWPOIN "( A 1 $485 
VIEWPOINT A2 $550 

HAZELTINE 

ESPRIT I $498 
ESPRIT II $540 

TELEVIDEO 


Menu) and five user-definable keys that shift to provide 
10 functions. System assignments to the function keys 
allow manual control of the microcassette drive and 
printer. Interfaces for an external cassette recorder and 
bar-code reader are also provided, although the former 
will probably not be used much now that the micro­
cassette drive is standard. 

Built~in Software 
The HX-20 comes with BASIC in ROM and a small 

word-processing editor called Skiwriter. Also in ROM 
are a small machine-language monitor and routines to 
drive the microcassette, printer, external cassette (in­
cluding motor control), and serial and RS-232C inter­
faces. The BASIC, which is supplied by Microsoft, is a 
fairly standard implementation that supports both 
single- and double-precision real numbers as well as in­
tegers. Epson adaptations include specifying the posi­
tion of the cursor anywhere on the virtual screen, com­
mands to control the microcassette, and commands to 
set and read the time-of-day clock/calendar incorporated 
into the machine. A 10NE statement allows precise con­
trol of the duration and pitch of notes through the 
HX-20's piezoelectric speaker. 

A notable extension to the BASIC is its ability to load, 
save, and merge programs to and from the microcassette, 
external cassette, RS-232C port, or serial port. If you have 
a larger computer with a serial port, you can edit BASIC 

SILVEREED 

SAVE $ CALL 


DATA SOUTH 

DS120 
OS180 

620 
630RO 

3510 
3550 
7710 
8023 

SAVE


OIABLO 


NEC 


OKI DATA 

. $ CALL 


$ 595 
$1169 

$ 895 
$1725 

$1365 
$1705 
$1900 
$ 399 

300 GREEN $1 29 
300 AM,SER 5146 
310 AMBER (IBMI 5199 
COLOR I $275 

BMC 

GREEN s 88 
COLOR $299 

DISKDRIVES 

FOR APPLE 
MICRO SCI A2 $255 
RANA ELITE I $260 
RANA ELITE JI 5540 
FOR ATARI 
RANA 1000 $299 

APPLECAROS 

1610 RAM $ 69 
ZBO $235 
VIDEX 80COLUMN $227 
VIEWMAX 80 $175 
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code for the HX-20 on it1 connect the two machines, and 
easily download the text of the program. 

The BASIC editor is impressive. Just move the cursor 
anywhere on the virtual screen, type your changes 
(using INSERT and DELETE if necessary), and press 
RE1URN to resubmit the line. Why don't we have editors 
like this on our Apple and Radio Shack machines' 

When the HX-20 is turned on, the screen displays a 
menu of up to 10 options. The standard machine dis­
plays three choices: Monitor, BASIC, and Skiwriter. At 
this point you also have the option of pressing Control-@ 
to initialize the machine (i.e., clear memory and reset 
the dock) . BASIC programs may be given titles, which 
will appear as part of the menu until the tjtle is removed 
or the program is erased. Pressing a menu number im­
mediately executes the desired application . 

The HX-20 has an in-memory program and data file 
sy tern. Five program partitions-Pl through PS- exist, 
and you can switch between them by entering LOGIN 
(partition). The memory allocation among the partition 
is completely dynamic: any program can expand to fill 
available memory. In addition, a user-controllable area 
known as the RAM File, an area of memory whose size 
is chosen by the user, serves as a random-access data 
file. The command DEFFIL (record size), (offset) defines 
the behavior of the special GET and PUT statements. The 
first parameter defines the size of the record1 while the 
second defines how many bytes into the RAM file record 
0 begins. Several files of differing record lengths can be 
kept in memory at one time. 

Built-in Peripherals 
The HX-20 is alone in the lap computer market in pro­

viding both a printer and mass storage as parts of a stan­
dard unit. The little printer is nothing short of amazing: 
it prints 20 columns on plain paper and consists of four 
print wires spaced equidistantly across the 20-character 

width of the platen. As the printer prints, the head wab­
bles back and forth until one horizontal line of dots is 
printed. The paper then advances one dot, and the pro­
cess is repeated. The procedure sound slow, but the 
printer finishes a little more than one line per second , 
The printer .is controlled by BASIC LPRINT and LLTST 
commands. For those cases in which you need more 
than a mkroprinter, any printer wjth a tandrod serial 
port can be connected to the HX-20 and used for listings 
and printout . 

The HX-20 support the microcassette drive wilh a 
minimal set of commands, LOAD and SAVE take care 
of program storage; WIND winds the tape until the (soft­
ware) tape counter reaches a specified value1 and serial 
data files can be written by opening the cassette as a file 
and using the INPUT# and PRlNT# statements. A ran­
dom-access file could theoretically be implemented by 
determining the amount of tape each record took and 
using the WIND statement to position the tape before 
reading and writing, but the procedure would probably 
be too slow to be useful. 

I admit to ambivalence about the microcassette drive. 
On one hand, it's very handy to have integrated mass 
storage. On the other hand, it' a pretty minimal imple­
mentation. My principal objection to the microcassette 
implementation, however, is that it's basically just the 
standard audio recorder moved onto the machine. Con­
venient, yes . .. but how about keeping directories on 
the tape? How about a real operating system so Tcan 
catalog the tape? 

Jn Epson's defense, the company does provide a set 
of BASIC programs for manipulating a simple directory 
on the tape. The program builds a directory by scanning 
an entire tape at the normal read speed (which takes 15 
or 30 minutes, depending on the tape length) and then 
placing a directory at the start of the tape. The same pro­
gram then lets you select a directory entry for loading 
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HIGH TECHNOLOGY PRODUCTS & SERVICE FROM THE HIGH COUNTRY 
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and winds directly to it. But the slow scanning process 
must be repeated every time you want to update the 
directory, and there's no protection against a program 
growing to overwrite its immediate neighbor. In my opin­
ion, what the HX-20 needs most is an enhanced opeJ1ltr 
ing system for its tape drive. Hewlett-Packard does far 
better with the .HP-75, and it doesn't even have the ad­
vantage of working with a capstan drive. 

The RS-232C port implements lines 1 through 8 of the 
RS-232C standard on a DIN connector. Espon supplies 
as options two cables with DB-25 connectors; one has 
pins 2 and 3 reversed for use with a modem . Although 
Epson offers a fine CX-20 acoustic modem, no terminal 
program is commercially available for the HX-20 at pre­
sent. I've written a terminal program that drives a Hayes 
Smartmodern through the serlal port. The serial port 
supports a variety of data formats- the user can set the 
bit-per-second (bps) rate (110 to 4800), the number of 
bits, parity, and type of handshake, although the very 
standard XON/XOFF software handshake protocol is 
curiously absent and must be handled in software. Pro­
grams using the port with systems that expect this pro­
tocol must query the buffer status to determine the num­
ber of characters and transmit XON and XOFF where 
appropriate. 

The serial port obeys the signal level standards for 
RS-232C but implements only pins 1 through 5. The bps 
rate goes to 38,400. In Japan, this connection is used for 

the TF-1201 a dual 5 1.4-inch floppy-disk drive. Epson is 
working on a drive for the American market that is due 
to appear before the end of the year. I.t is rumored to 
contain its own Z80 processor and a fair amount of 
CMOS memory. The TF-120requires AC power, but Ep­
son has said that new peripherals for the HX-20 will be 
battery powered, which almost certainly means sub-
5-inch drives. Rumor also has it that a larger LCD will 
be a plug-in option. 

Sidwriter 
Sk.iwriter, a small word-processing program on a 2764 

ROM, was written by Kenneth Skier, who also wrote all 
of the HX-20 manuals and was one of the programmers 
for Wang's word processor. Now standard on the 
machine, Skiwriter is also available as a separate prod­
uct for those who bought earlier ver ions of the HX-20. 

Skiwriter is well designed and easy to use. A simple 
program, it offers only three ou tput formatting com­
mands: tine spacing and left and right margins (defaults 
are 1, 10, and 70, respectively). The user enters text in 
free format, and words WTap at the boundary of the 20­
column screen. Horizontal. scrolling is not used, presum­
ably because it would make reading a document on the 
screen more difficult. 

Skiwriter lets the user mark, copy, and delete blocks 
of text, find (although not replace) strings, and reset the 
format (line spacing and margins) at any point in the 
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More micro software is //////~ Wlitten for Hayes than for any other modems! 

Because Hayes, the telecomput­
ing leader, continues to lead the 
way! With popular-selling modems 
that make telecomputing a breeze 
for beginners or professionals. And 
with sophisticated engineering that 
appeals to software developers. 

Send for our free Communications 
Software Directory. It lists more than 

a hundred software programs written 
for Hayes modems by independent 
programmers. For diverse communi­
cation functions, from the practical 
to the fun . But all maximizing the 
advanced telecomputing capabilities 
of Hayes modems. 

Whether you're collaborating on 
competi tive strategies with offices 

Provides a comprehensive 
- - - portfo lio managemem-- ­

system for active Lrader. 
money manager or 
investor. 

Protects sensitive 
information sent over- ­
telephone lines so that 
no unauthorlzed person 
can decode files. 

Permits use of normal-
telephone lines for 
accessing international 
Tulex ne twork. 

Tlnlfl.ICtff PUt; 

Aviation software 
simplifies planning
and increases safety. 
Automatically logs-oo 
to networks. answers 
phone. saves incoming 
dara. and allows it to be 
stored on disk. edited, 
and printed. 

Transfers files between 
vario us micros. mints or 
mainframes. 

Automatically answers 
phone in your name: 
receives. delivers 
messages. 

NITTE: More and more 
software is being written 
for Hayes modems every­
day. Please let us know if 
you would like to have 
your program included in 
our next software direc tory. 
Circle 203 on inquiry card. 

in the field. Doing your gift shopping 
via computer Or collectingand analyz­
ing commodity or stock information. 
Let Hayes provide the superior com­
munications linkJ 

Mail the coupon today for your 
free copy of the Hayes Communica­
tions Directory. (Or pick one up at 
your local computer store.) 

0 

Allows users to play 
backgammon with 

players at d istant 

locations. 
r. - - - - - - - - - - - ­

I Mail To: Hayes Microcomputer Products, Inc. 
Attention: Marketing Services. 59B Peachtree

I fndustrial Blvd.. Norcross. Georgia 30092. 

I Name-----------­
1 Add ress ___________ 

~ City State Zip __ 

Please send additional information on:
I O Smartmodem 300• ••
I D Smartmodem 1200' •• 
I 0 Smartmodem 1200 s · 

(plug·in board for IBM PC)
J D Mlcromodem lie' (for Apple computers) 

I 
: (!)Hayes ev • 

I •FCC approved i.n U.S.A. 
·'DOC approved In C•n;ida.I ~ 1931 Haye-s Mlcrocompuler Products- Inc. 

I 
I 
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Adisk is built with certain 
safeguards. The technology 

is widely known. That's 
why most disk makers 
offer guarantees that 

the product you receive 
comes to you error free. 

We at Memtek Products 
are concerned that the 
minidlsk remains 

error free, once put 
into use. Every time you use·it. After 
exposure to dust, cigMette smoke, 
~erprfnts eren wear caused by 
your coltlputer. And so, we have 
built~ around the disk, 

well. 
Designed to 

;';~~t.~~~ from 
1!1Wi#J11~)9urJhacltine.. 



ltD PART IS MAKING SURE 
FHEY STAY THAT WAY. 

Rigid. Durable. Reinforced. To 
maximize di k life and 
improve alignment. 

Memtek Products' 
latest innovation ••• 
acknowleclcent of a 
real world yoncl 
the laboratory. 

The coating. Acritically­
controlled coating of high-energy 
magnetic oxide particles that covers 
tl1e disk's surface, which is then 
micro-polished to improve head 

_. n lhdudes 
only helps prevent dropouts it prennum doubl arid ~density 
to di k contact. Th.is pro~ not 

al o lowers head abrasion. 

The lubrication system. Acon­
tant lubricant protects both the disk 
urface and the drive head from 

wear. 
The sleeve. Comes with a oft liner 
that protects the disk while gently 
cleaning die urface of dust and de­
bris that can damage drive heads. 

The guarantee. Merntek Prod· 
ucts will replace any minidisk if it 
fail to accurately store and retrieve 
data due to a defect in materials or 
workmanship for up to 5years from 
date of purchase. imply mail the 
dJsk back and we'll i:eplace it, free. 

minidisks as well as 10- and 15­
minute computer cassettes and a 

V4" dis drive head cleaner. 

MEMTEKPRODUCnl 




Introducing the powerful,multi-processing 

HORIZON®S/16 from North Star. 


The turbo-charged 
system with outstanding 

performance. 
The new North Star HORIZO N 
8/16 microcomputer can handle 
up to eight individual users, 
supporting both 8-bit and 16-bit 
applications simultaneously. 

Its advanced, multi-processor 
arch itecture makes this powerfu l 
performance possible. Unlike 
other multi -user systems, the 
HORIZON 8/16 doesn't load up 
its users on asingle processor; 
instead, it provides a dedicated 
processor for each individua l 
user - at a cost no greater than 
that of conventiona l multi-user 
systems. 

The result? No degradation 
in processing performance, even 
when there are eight users on 
the system. 

Z·BO i'lo a reg~tered trodemar'k of Zllog. Inc. 
forboOOS I!. o· regl!lefed ttodcmcr·k of Soltworc 
2000, '"'- CP/M·GO, CP/M·86, MP/M ofld CP/M ore 
either tirodornorlu or registet~irodemo(lu of Dlg11ol 

RMeerch lnc. 

Srstenu ~rvicad notionwide by MAl/ Sorbus ScirvicoOl~t:lon. 


Circle 325 on inquiry card. 

And North Star's industry 
standard S-100 bus gives you the 
flexibility to choose your options 
and tailor the system to meet 
your specific requirements. 

Whars more, the new North 
Star TurboDOS is many times 
faster than standa rd, multi­
user operating systems- and is 
compatible with CP/M-80, ' 
CP/M-86 and MP/M!'~ 

As for reliability, over 30,000 
fi rst generation HORIZONs are 
sti ll in use. And each of these 
ca n be easily upgraded to the 
new 8/16 architecture. 

The HO RIZON 8/16 out­
performs everything in its class. 
Costs no more. And is the only 
multi -user micro designed to 

meet your needs for today, and 
tomorrow-simply by plugging 
in the options you select. 

You can discover North Star's 
HO RIZON 8/16 a t more than 
l ,000 computer stores and system 
houses nationw ide. Call 800­
722 -STARfor the location 
nearest you. Or write North Star 
Computers, Inc., 14440 Catalina 
Street, Son Lea ndro, CA 94577. 

NorthSltl* 

Simply powerful solutions. 



document. This last feature is useful for setting off sec­
tions of documents. You can also insert formfeeds into 
the document at any time. Skiwriter has hvo 16-byte buf­
fers whose contents are sent to the printer before print­
ing (for the preprint buffer) and after printing (the post­
print buffer) . That way, the user can put control and 
escape sequences in these buffers (which are normally 
filled with nuUs) to get the printer to a particular state. 
I think Ski writer would be much more useful if it let you 
insert control and escape sequence commands directly 
in the text. 

When you make an error, Skiwriter beeps. You can 
continue, but pressing the Help key displays a help 
screen detailing the error. This is a nice touch, especial­
ly for people who have little previous computer ex­
perience. 

You can save and restore documents to either the 
microcassette or an external cassette, and documents can 
be printed on the internal microprinter or through the 
RS-232C port. Documents can be read in from either cas­
ette and appended to the document in memory, a useful 

feature . 
You can't use Skiwriter to edit BASIC text, but the stan­

dard HX-20 BASIC editor is so good that you don't really 
mind. 

[Editor's note: Skiwriler may be available for other micro­
computers in January 1984. ...R. M.J 

The Monitor 
The machine-code monitor comes as a pleasant sur­

prise, especially for those who enjoy digging into the 
(undocumented) workings of a machine. The monitor 
uses the physical screen only- you're limited to the 20 
by 4 display-and normally displays the contents of the 
A and B accumulators in the index register, stack pointer, 
condition code register, and program counter. The fol­
lowing single-keystroke commands are available: 

B Return to BASIC 
K Set the "keystack sequence," a group of keystrokes 

that is automatically executed whenever the HX-20 
is turned on 

D Dump memory (in hexadecimal) 
G Execute a routine in memory with optional break­

points 
S Set new memory values-used for entering data in 

hexadecimal 
X Display and (optionally) change register contents 
R Read a file from external cassette, rnicrocassette, 

serial port, or ROM 
V Verify file saved on device 
W Write file to device 
A Return starting and ending addresses of file as well 

a 	 the entry point 

Documentation 
Four manuals are supplied with the HX-20: a two­

vol ume BASIC Tutorial and Reference Manual, a Guide to 
Operations, and Skiwriter and microcassette manuals. All 

UNIX 

SPOKEN 


HERE 

andMS-DOS,andVMStoo! 

UniPre s, your UNIX source. 
We have a line of software for a range of hardware, 
including VAX, MC68000 and IBM PC. 

ource code, as well as binary. 

Quantity and OEM terms . 

Maintenance available. 


MC68000 binary packaged for LI A, Sun, allan, 
Ma scomp, Cyb, Plexus, Dual. Perq too . 

U niPress Software 
Priced 

from 
NIX OFTWARE 

• Full UniPlus+ UNIX for Apple LISA .. . .•..... $ 495 
• 	 EMA - Mult i-window text editor 

(Goslin g version) . ... . . ...... . .... .. .. . ... . .. . 395 
• 	 EX- Powerfu l word processor ... . ........ . .. . . 500 

• Pl-I ACT-Isam file manager ... .... . .. . ... .... . . 250 

• / ROB- Rela tiona l database tools .... . . .. . . . . . . .. 250 

• MENU SYSTEM-Menu generation . . .. . •. . .... .495 
• UniCalc-Powerful spreadsheet ... ... ... .. ... . . . 350 

• 	 llMIX- PI M emulator . ... . ... .. . . . .. . . . . . . .495 


M -DO OFTWARE 
• 	 Soft\ are tools-U nix-like facilities adds power to 

M -DO : includes cd, grep, sort, di ff, uniq, etc . . . . 200 
• PHACT-Isam file manager . . . . . . . ... . .. .... ... 250 

• Ccompi ler- FutJ language .......•. . .. . . . . . ... 395 


VM Ol'TWARE 
• 	 MA C - Multi -window text ed itor 

(Gosling version) . .. ... . . .. .. . .. . . . . . .. ... . . . 2500 

Call or write for more informalion. 

UniPress Software, Inc. 
Dept. 89 


1164 Raritan Avenue, Highland Park, NJ 08904 

201-985-8000 Toll Free: 800-222-0550 (ou tside NJ) 


Mastercard and Visa 

Uri ix i a trademark o f Bell Laboratories. 

VMS i. a trademark of Disi1al Eq uipment Corp. 


MS-DOS is a trademark of Microsoft. 

Uni Ca lc is a trademark of Lauicc , !n~. 
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are complete and well written. The Guide to Operations 
is a profusely illustrated work that gently guides the neo­
phyte. Topics such as the virtual screen and the concepts 
of "pTograrns" and "data" are handled very well. Over­
all, I'd have to rate the documentation high. 

Summary 
The HX-20 has a lot of potential . The introduction of 

the Radio Shack Model 100 has given the HX-20 very 
stiff competition, and compared to Radio Shack's 40 by 
8 display, the HX~20 looks primitive. But Epsods new 
wave of peripherals and software, il introduced in a time­
ly manner, will probably save the machine. Currently, 
its big selling points are the integrated mia ocassette and 
printer, features no other portable offers yet. 

The Texas Instruments Compact Computer 40 
J tried to be unbiased and objective about this 

machine, l really did. I kept reminding myself what a 
notebook-sized BASIC computer would have meant to 
me just a few years ago. And the price of the TI CC 40 
is only $250. 

But there's no dock. No file system. Only one BASIC 
program at a time can reside in memory, a.nd the user 
can work with only about 5200 bytes of that. And the 
keyboard is vile. 

There's aJso no cassette interface. If you want to store 
programs or data, you have to buy the TI wafertape 
drive. The CC 40 offers neither built-in storage nor a stan­
dard audiocassette interface. It cou}d be argued, how· 
ever, that you can buy a CC 40, the optional wafertape 
for mass storage, and another 16K bytes of memory, and 
still have an inexpensive computer. Unfortunately, none 
of these accessories was available at the time this review 
was written. 

The CC 40 has a 31-character display, a sor t-of-type­

writer keyboard, and a separate numeridcursor keypad . 
The keyboard spacing is so small that it's essentially im­
possible to touch-type on it. The Shift and Control keys 
lock for one keystroke- to type an uppercase character, 
you press and release the Shift key, then press the char­
acter key. There's only one Shift key; the space normal­
ly occupied by the right-hand Shift key is taken up by 
the Return key. 

The CC 40 does make a dandy scientific calculator, and 
perhap that's the market it shou1d be aimed at. Good 
scientific programmable calculators cost about as much 
and are not nearly as powerful as the CC 40. Up to 10 
user~definable key sequences can be entered , and the 
Playback feature recalls the line last entered on the dis­
play for editing and resubmission. All BASIC keywords 
can be entered With a two-keystroke sequence (FUNC 
followed by another key), which is handy considering 
how difficult it is to type on this machine. There is a slot 
for ROM or RAM cartridges in the upper-left comer of 
the machine. N ne were available at the time of this 
writing. 

Built·in Software 
The TI BASIC included is a good extended BASIC with 

several interesting features, among them a subprogram 
capability (with local variables); an ACCEPT statement 
that combines the functions of the normaJ INPUT state­
ment with automatic positioning of input and length and 
type checking; a PRINT USING and IMAGE capability 
that allows some elaborate output formatting; and some 
real oddities such as SETLANG, which sets the output 
language for system messages. The standard computer 
includes E1lglish and German, so you can set your error 
messages to be displayed in German if you wish . Some 
ROM cartridges presumably offer the option of other 
languages. 

Make your Colof Computer a11 inlellige11t prlnling termim1I wllh ofl-llne storage! 
• Tnl loa 11mesharc syslem or 1nrom1a1ion serv[~e • Pnntoul wti~I ~s received as II Is received •Save 
rooelvecl 1e~11ocasse11e tape • Re·display t~e recewed te teven While <1n·line •Commun!Cale w/1h 
o!ller oornpu1e1s • Using vour computer as a ge11eml·purp0'.le 300·baud 1Drmlna~ •Oownloodmg 
?rograms flom other Gompu1U!5 

TM1 IMcro/exl mooule ls a prog1a111 par.k containing nal r·or lliosc of you with special terminal appt/c;illons 
only fimiware bul asecond serial pan aolhet both your Mlcrolexl h~s seJectall e parity; ll sends Odd. M~. 
pn nter and mooem can he oonneclod at the s~me rl me. mark Ms pace. Wlll'lmarkparity (which is d lault )you 
Micro/ext can tm con1l11ured /or any stlfial pnmer lhal can send to CO(Tlpumrs tequ ring Sither seYen or eight 
wll l work wil~ the COior Compu1e1 , even It 11 reijuires bits. 11,11 128 ASC11 cooes can oo sen!. Exonangc 
flnefeeds! But s~eri ff VDU don'I ha~e ~ pr1n ler, yOO can programs wllh otller Co/or COfl\J}tJter users! Basic pro­
keep ii permanent. copy ol your clala by 5IOl lng 10 grams may De downlo.JOed tram other compu1ers or 
casselle ~1fMl A.lso, any Radio Shack/Centronlc:s · fimeshartng systems. 
~ompallble par.lllel pr/oter n111y bp used by ~ddfog the You Hllnd many uses for th~ ver!ii!Ule modutci /!,\fall· 
Micro Works' P180C parallel 'n1erlace . ab!e In ROMPACK. ready· IO·US6. for S59.95 

It Flrsl·ratc Programming Tools • Books •Games • Momor)' Uporade Klts­116V° Hardware• Keyb oards• Parts 
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COMPUTER HUT™ COMPARE 
OUR 

SERVICE & PRICE! 

IBM·PC & XT 
CALL FOR 
PRICE 

HARDWARE FOR IBM-PC 
DISK DRIVES 

l andan TM100-2 OS/DD $239 

TEAC FD·55B Slimline $269 
SHUGART SA-455 hall-high $259 

MAYNARD ELECTRONICS 
Floppy Disk Controller $159 
FOG w/Par. Port $219 
FOG w/Ser Port $239 
MK RESEARCH CALL 
Ram 64K to 512K + SP PRICES 
Multifunction + 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 s/w 
64K ..• ... $249 512K .. . .. . $659 
MICROFAZER (print buffers) 
M ES Snap-on Epson/IBM 
ME64 Snap-on Epson/IBM 
MPS P·P wlpause/copy 
MP64 P-P wlpauselcopy 

~RESEARCH 

$129 
$229 
$139 
$229 

MegaPlus 114-Funct 512K + s/w $989 
ComboPlus ll 4-Funct 256K + s/w $589 

HERCULES 
Hi Res Graphics 720 x 384, 
PP, + s/w $529 
FREDRICKS ELECTRONICS 
COLOR PLUS 640 x 200, 
16-Color + s/w $369 

MBJ 
Monte Carlo S·Funct 64K·1M $349 

QCS 
Big Blue 4-Funct +Z80 for CPIM 
&hard disk J/F with s/w $479 

I HARD DISK . IBM & APPLE I 
DAVONG, MOUNTAIN CALL 

MODEMS - HA YES 
Micromodem II for Apple II $275 
Micromodem II w!Term Prog $319 
Smartmodem 300 $225 
Smartmodem 1200 $535 

MONITORS 
AMDEK 
Video300G ... $135 300A .... $149 
Video 310A $165 
Color f . ..••.. $299 Color II . . $449 
Color Ill $379 
PRINCETON GRAPHIC SYSTEM 
HX12 Hi Res RGB monitor . . . . $519 

SANYO, NEC CALL 

PRINTERS 
EPSON w/Graftrax 
RX·BO. ...... . $379 FX-80 . . .. $599 
MX-80 FIT .... $449 MX·100 . .. $649 
brother® 
HR1 A Par .... $759 Ser . . . ... $859 

C-ITOH 
STARWRITER f :10PorS 
PRO WRITER 8510 P 
PROWRITER 8510S 
PROWR/TER2 1550 P 
PROWRITER2 1550S 

STAR MICRONICS ~~"' 

$1195 
$399 
$579 
$690 
$749 

Gemini 10X . $329 Gemini 15. $499 

OKIDATA 
82A . .... $419 83A ..... $689 
84P...... $1099 84S . . .. . . $1199 
92P.. .. .. $525 92S ...... $609 
93P.... . . $949 938.. . . .. $1049 

NEC, COMREX, IDS, DIABLO . . CALL 

ACCESSORIES 
Tractor feed1 Ribbons, Printheads 
Daisywheels, Diskettes . .. . .. CALL 

SOFTWARE FOR IBM PC 
WORDPROCESSJNG 
WordStar . . $299 Word Perfect $329 
Mai/Merge. $159 Easy Writer . . $129 
SpellStar . . $159 Volkswrlter. . $129 
EasySpeller II $159 
Select $339 

SPREADSHEET/GRAPH 
Lotus 1·2·3 . $355 Mu/tip/an ... $189 
T{<! Solver CALL Fast Graph . . $189 
SuperCalc 11$199 VisiCalc . ... $189 
Visi Trend/Plot $229 

ACCTIFINANCIAL 
Home Accountant Plus 
Eagle Money Decision 
Tax Manager 
Peach Pack (GUAR/AP) 

DATA BASE MGT. 

$99 
$129 
$179 
$369 

dBase II . . . $429 EasyFiler . . . $279 
TIM Ill . . ... $349 Quick Code . $219 
Visi Dex ... $189 Visi File . . . . $239 

ANY S!W NOT LISTED?. CALL 

tlappkz ® -Apple lie ._. 

~If!~~ft~, aaqmm 
I HARDWARE FOR APPLE I 
MICROTEK 
Dumpling-GX$99 DMP-16 ..... $179 
BAM-16 ... . $99 BAM-128 . . .. $349 
RV611-C $89 

RH ELECTRONIC· Super Fan /I . •$59 
ORA~GEMICRO Grappler+ . . $729•CPM!CARD $319 Z·CARD . . . . $135 
SATURN 
Ram - 32K $169 Ram 64K . . .. $299 
Ram 128K $429 

PROMETHEUS 
Versacard $149 
Graphittl Graphics $99 

I DISKS DRIVES FOR APPLE I 
• 

RANA Elite CALL 
TAVA Data Drive 

or Applette $249 

FULL LINE APPLE SIW CALL 
Apple II+ Compatible system CALL 

DEC Rainbow 100 CALL 

ANY PRODUCT NOT LISTED? CALL ASK ABOUT OUR REPAIR SERVICES 

COMPUTER HUT ORDERS & INFORMATION ORDER·LINE ONL y 
OF NEW ENGLAND INC. 
101 Elm St., Nashua, NH 03060 

(603}889-0666 (800) 525-5012 

All products us~ally in s tock tor Immediate shipment and carry lull manulacturers ' wauan1y. Prle,e subject to change - this ad prepated two months In advance. You 
gel the Iowa$! p1lco. Wo honor personal checks - allow 10 days to c lear. COD up to $300 add 3% . Visa, MasterCard add 3%. For shipping, insurance and handl ing 
add 3% or S.5.00 min. APO & FPO orclers aoo 15%. Include phone number. Call (6001 889-0666 lor a retu<n authorization number prlor to ret urning any malorlal. 
Apple ls a Erademark 01 Apple Computers Inc. IBM Is a 1tactemarl< ol IBM Corp. 



MITSUBISHI® 
DRIVES l.. 

M2894 
1.6 MB, DS/ DD 

8" FULL HEIGHT 
Floppy Disk Drive 

M2896 
1.6 MB, DS/ DD 

8" HALF HEIGHT 
Floppy Disk Drive 

M4854 
1.6 MB, OS/DD 

5Y.."HALF HEIGHT 
Floppy Disk Drive 

M4851 M4853 
500 KB. OS/ DD 1.0 MB, OS/ DD 
48 TPI 96 TPI 

5!4" HALF 5!4" HALF 
HEIGHT HEIGHT 
Floppy Floppy 
Disk DrlVe Disk Drive 

M4852 M4855 
1.0 MB, DS/ DD 2.0 MB, OS/ DD 
96 TPI 96 TPI 

5!4" FULl SY4'' HALF 
HEIGHT HEIGHT 
Floppy Floppy 
Disk Dr ive Disk Drive 

AVAILABILITY: NOW 

RELIABILITY: PROVEN 

SERVICE: FACTORY AUTHORIZED 

l'CLCMTA~ 
PHONE (408) 247-3450 
1333 Lawrence Expressway, Suite 330 

Santa Clara, California 95051 
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At a Glance 
Name 

Texas Instruments Compact Compucer 40 


Manufacturer 
Texas Instruments Inc. 
P08 53 
Lubbock. TX 79408 
1800) 858·4 565 

Price 
S249.95 

Dimensions 
9.2 by 5.7 by I inch 

DIsplay 
31·character by Hine liquid-crystal display 

Keyboard 

Miniature typewriter scyle 


Language 
BASIC 

Memory 
6.2K bytes of RAM 

Peripherals 
Printer/plotter. RS·232C interface. wafertape digirar tape drive. Hex-bus 
interface. socket for ROM cartridges 

Documentation 
1 One 280-page manual 

Peripherals 
The CC 40 includes an integral Hex-bus interface, 

which TI describes as "a medium speed (6000 bytes/sec­
ond) 4-bit interface." The Hex-bus is used to connect 
peripherals such as the wafertape drive (which old­
timers may remember as the Exatron stringy floppy) and 
printer. 

Documentation 
The CC 40 is accompanied by a single manual describ­

ing the computer and explaining BASIC About two­
thirds of the bulk of the manual is BASIC reference. 
Several appendixes describe the ASCII code, error 
messages, the internal structure of the machine (includ­
ing memory maps), and warranty and service 
information. 

Summary 
The redeeming feature of this machine is its low price. 

Virtually all of its competition vastly outstrips it in power 
and features. If you don't need portability, Tl's own 99/4A 
home computer will give you much more memory, col­
or graphics, sound, and lots of expansion capability for 
a mere $99. The CC40's true utility cannot be judged until 
at least some of the peripherals and software become 
available. • 

David Ramsey is a programmer in the Cnncepl group at Corvus Systems 
hie. (2029 OToole Aue.• San Jose'. CA 95131) . 





I System Review 

The Pied Piper Portable Cotnputer 

Briefcase styling and low cost in a ZBO machine 

by Seth P. Bates 
Resembling a small, thin attache case, the Pied Piper 

packs 64K bytes of RAM (random-access read/write 
memory), a single disk drive, and the Perfect Software 
package into a 12-pound portable computer system for 
$1299. Because it lacks an internal display device, this 
lightweight system will cause less muscle strain. To see 
your work, you must use an external monitor or televi­
sion set. So although this computer won't do you much 
good while you're on the road, it delivers a low-cost 
ZBOA system that is easy to move from one location to 
another. 

General Observations 
The Semi-Tech Mero (STM) Electronics Corporation 

designers intended the Pied Piper to be truly portable 
and immediately usable. The exclusion of the monitor 
was a decision the machine's designers expected to ap­
peal to those who don't like the thought of carrying the 
added weight of a video display and its power supply. 
Even the smaller monitors in the Ob'ona and the 

Photo 1: A prototype Pied Piper portable computer with optional 
econd disk drive, monitor, and printer. 

Osborne systems add considerably to the bulk and 
weight of a computer system. Possibly because of a re­
cent drop in prices of LCDs (liquid-crystal displays), the 
company plans to offer a 2-line by 80-column display 
in the near future. Until then, however, an RF 
modulator provides an inexpensive way to use your tele­
vision with the computer. You can also plug an 
80-column monitor in directly. 

To further reduce the weight of the system, its de­
signers eliminated a second drive. Instead, a Mitsubishi 
drive with 784K bytes of formatted capacity is includ­
ed. With this high density, a single 51/.i-inch floppy disk 
holds Perfect Writer, Perfect Speller, and the Perfect For­
matter/Printer software as well as the CP/M command 
library, with over 400K bytes remaining for user pro­
gram storage . The single drive increases the time re­
quired to transfer files between disks. For example, mak­
ing a backup copy of the system disk took 8 minutes. 
One method of avoiding this lengthy procedure is to use 
the TRANSFER utility when you back up a recently up­
dated text or data file. With this shortcut, a single-disk 
system works well at home and on the road, but for ex­
tended use in the office, a second floppy-disk drive or 
a hard disk soon becomes a necessity. An additional 
784K-byte drive conveniently plugs into a connector on 
the back panel to provide extra disk capacity. 

The company wisely planned for user expansion by 
including interfaces for both this drive and a hard-disk 
drive on the motherboard . Two expansion slots will also 
eventually house serial interfaces and modems. STM of­
fers a serial board and plans to introduce several others, 
including an integral auto-dial/auto-answer 300-bps 
modem and dual serial ports on a single board. 

The Pied Piper is easier to use than any other com­
puter I know of. Its simp1e operation, bundled software, 
and dear documentation make it an ideal first system 
for business users . The 78-page users manual isn't 
indexed but includes a thorough table of contents and 
is logically organized, which makes locating informa­
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Photo 2: The pl'oduct-ion version of the Pied Piper computer. The i11dicator lig!its for pawer and disk drives wm last-minute additions. 

tion a simple task. By writing clearly and from a novice's 
point of view, the authors present a document par­
ticularly suited to the needs of a first-time computer 
user. The manual contains instructions for starting the 
Pied Piper and connecting it to a television set or a 
monitor as well as descriptions of all the major CPJM 
commands. Guidelines for basic disk usage and file 
management are also included. 

For novices 1 the Pe1fect Software Primer provides a 
well-written guide to Perfect Writer, Speller, Filer, and 
Cale. The primer and its accompanying files not only 
help you learn about the software but also tell you which 
of the many lesson files you can safely delete from your 
working disk. This manual, however, suffers from one 
fault not shared with the rest of the documentation- it's 
hard to read. Apparently, the company produced it with 
a dot-matrix printer on 8112- by Tl-inch paper then re­
duced it to 7 by 9 inches to conform to the dimensions 
of the ther documentation. It's nice to have everything 
the same size, but I'd rather be able to read the manual . 

Problem Solving 
The Pied Piper is manufactured for STM in Hong 

Kong and tested at severaJ points during manufacture 
and shipping. One test includes dropping the system 
from nine feet while it's in the carton and dropping it 
from three feet without the carton. I didn ' t notice any 
problems that might have resulted from the te ting. But 
after three hour with a prerelease version f the Pied 
Piper, I noted several potential problems with the docu­
mentation and the system 's case. However, in the re­
lease version of the machine, every item on my list had 
been fixed, including a revision of the documentation . 
The only other problem was some interference with a 
wireless telephone . After locating the problem in the 
radio unit, I concluded that tJ1e shielding for the Pied 
Piper may not be adequate for use near those phones. 

Although the company believes its testing will 

eliminate any problem units, it does offer an extended 
warranty through Xerox Service Centers at $199 per year 
for those who like a little e tra insurance. The service 
centers promise a 16-hour or two-business-day turn­
around on all repair work. 

The Perfect Software Package 
The four bundled software programs leave me with 

favorable impressions. Especially impressive were the 
ease of use, carry-over command structures, and the 
thorough implementation of the program's features . 
Only Perfect Filer seemed scant in its features, but it 
doesn ' t claim to be a true database system. With its 
election of this package of software, STM appears to 

have correctly addressed the needs of the Pied Piper's 
intended user. This factor should figure strongly in the 
machine 's success. 

Perfect Writer. After two hours I felt comfortable with 
this package. During that time Jerry Poumelle1s com­
ments about word processors that are continuously 
11 nattering" at you seemed appropriate . Perfect Writer 
uses two lines at the bottom of the screen (caUed the 
Mode Line and the Echo Line) to inform you of the 
status of the system. At least half of this information 
isn ' t nece ary, the rest of it is essential, and none of 
it can be altered to fit your particular needs. Most 
troublesome, however, is that eaclr time you press a key, 
the cursor appears momentarily at the end of the Mode 
Line. This is very irritating, and the reason for it-escape 
me. l have learned largely to ignore it, but some user 
may not ad"ust to it well at all. 

Other aspects of Perfect Writer are more noteworthy. 
The designers did an excellent job of thinking out the 
command tructure ahead of time . An example is the 
et of commands for cursor movement. In general, 

where a Control code is used for local and small-scale 
movement, equivalent Escape codes are used for larger­
scale movements. For example, w here Control-P and 
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Control-N get the previous and next lines, respective ­
ly, Escape-P and Escape-N access the beginning of the 
previous and next paragraphs. An implementation such 
as this makes it easy to remember most commands. 

Perfed Writer, like all of the Perfect packages, is menu 
driven . If you want to get back to the previous level of 
menu at any time, the Escape key does the job. Control­
y wilJ "Yank back" the las t text alteration . Control-G 

At a Glance 
Name 
The Precl Pfpe, I 

Manufacturer 
STM /Semi-Tech Micro) Electronics Corporation 

525 Middleneld Rd .. Suite 130 

Mento Park. CA 94025 

f4 I SJ 326·6226 


Price 
s1299 jJncludes software) 

Processor 
Z80f\ 

Memory 
MK byres or RAM 

Storage 

SV. ·Inch noppy·d1sk dr ve, 7811K byres 


Input/Output 
Centronio--sryle parallel printer pon. sortware·selectable 40- or 
BO·column display ourput, video modulator output plug /an e ter­
nal modularor 1s required) . removable power cord 

Keyboard 
FuU·~ized-61 keys: 94 prlntabJe characters; E"scape. Control .. 

oerere. Backspace. and cursor-conrrol keys 


Olmenslons 
20.2 by 10.B by 4 Inches 

Weight 

12 lbs. 


Software 
Perfect Software package Including Perfect Writer, Perfect Speller. 
Perfect Flier. and Perfect Cale: CP/M 2 2; Pied Piper utrllries 

Documentation 
Pied Piper I users manual, 78 pages; Perfect Software Primer, 17 
pages: Perfect Wnter/Speller manual. 380 pages. Perfect Cale 
manual, 346 pages; Perfeci Flier manual, 188 pag s 

Accessories 
External second disk drive jlncludlng softwarel : SSSOJJO 
I 0-megabyte hard-disk drrve· to be announced 
Carrying case· 549 95 
Printer rnrerface cable : S39 95 
Monitor srand: $39.95 

1 	 Serial Interface· s120.00 
RF Modulator (Asreq S59.95 

will "Go back" to before the last unexecuted command 
(a command in progress); take care not to confuse it with 
the letter G (Go), which starts an operation selected 
from a system menu. 

Perfect Speller. Proofing with Perfect Speller is .fantastic. 
Words you use frequently can be added to the diction ­
ary, and special dictionaries can be constructed for dif­
ferent projects. Once the program locates misspelled 
words, it asks you to provide a one-key code indicating 
whether to mark it for correction, add it to the d iction­
ary, or ignore it. When this is done, you exit directly 
to Perfect Writer and move through your te t to each 
marked word, correcting your spelling as you go. A 
yet, Perfect Speller hasn' t failed to find a misspeUed 
word . 

Perfect Filer. It takes longer to learn Perfect Filer1 and 
some of its advanced features, like reformatting an exi t­
ing database, require a two-disk system. Still 1 the pro­
gram comes wi th several built-in system that business 
users w ill find immediately useful As an added bonu 
the tutorials on modifying existing field and record for­
mats make it simple to develop new databases from the 
existing one . 

Perfect Cale. While (didn' t spend as much time with 
th is program, Perfect Cale appears to include all the 
major features offered by other spreadsheet packages. 
The control and command structure remains consistent 
with the other Perfect programs, reducing learning time . 
Tutorials in the software manuals assist novices in grasp­
ing the basics needed to start using the system. ln ad­
dition, as w:ith Pe.rfect Writer and Filer, the program disk 
includes sample files to modify, so you can learn to use 
the system with a minimum of lost time and effort. 
Several useful sample spreadsheets are the Family 
Budget program, the Financial Net Worth program, the 
Check Register program1 and the Inclividual Ta Return 
Analysis program . 

Conclusion 
The Pied Piper offers real business features at toy 

prices. Although a few of its features might have been 
designed differently, as witJ1 any machine, STM offers 
a good system for the money . Models n and m are 
already in the work , and one of them is a 16-bit 
machine. These additions to the line, along with the 
promise of the 2-line LCD option, make the Pied Piper's 
future look bright.• 

Se l/1 P. Bales is n.'lS islan/ professor in the Divisio11 of Ter/1110/ogy al Sa n 
Jase Sl11tr U11 roersity (San Jose, CA 95192) mid president ofTeimos. a s11111// 
[inn lltat does systems i11tegralia11. 

The Pied Piper uses its own disk format. Software in this for­
mal is available from selected.distributors, Currently availableare 
MBASlC, Pascal, FORTRAN, dBASE II, FPL, Bottom-line 
Stl'(Jtegist, Wordstar, Condor, T-Maker 1111 Superaalc, and tfie 
American Train ing Tnstitttte tmining packages. 
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___ 

NEVADA 	 NEVADA 


FORTRAN'" COBOL 

" If you wan! 10 learn or teach someone FORTRAN , this is the 
package to buy" ACCESS. March/April 1983. 

Per eel for leaching FORTRAN. Perlect for learning FOR ­
TRAN Perle.cl for Scientists and Engineers. Based upon 
the ANSl -66 standards (FORTRAN IV), advanced features 
include IF THE ELSE consl ructs . COPY statement. 
CHAIN1ng w1 lh COMMON. TRACE style debugging and 
150 verbal error messages What 's more. you can 1nterm1x 
m-l1ne FORTRAN and Assembly Languag statements for 
Ihose special Micro needs' Gel yours today Diskette comes 
with 214-page manual 

NEVADA 

PILOT'" 
Why has Nevada PILOT become so popular? It's def1 n1tely 
easier lo learn than BASIC The documentat ion ( 114 pages) 
by Professor Starkweather is exceptional' And It meets all 
t11e PILOT-73 standards with many new f lures. 1nclud1ng 
a bu1ll m ull-screen text editor 

Perfect for 1raming. testing. vi rt ually all programmed 1ns1ruc­
t1on and word puzzle games Order yours now1Diskelles 
and manual come wilh 10 FREE programs 

NEVADA 

EDIT'" 
"A well· thought-oul producl w1lh excellent documen1a11on 
ancl an astoundmgly low pnce." M1crocomputmg, May 1983 

Now. high quality text edil1ng for micros Nevada EDIT is 
great for prog ram ed111ng . as 1t was designed specifically 
lo crealc COBOL. BASIC. and FORTRAN programs. ll's a 
character-onented lull-screen video display text editor. 

Simple to configure. You can customize lab stops. elaull 
Irle type. keyboard cont rol key layout. and CRT y menu 
sc lcc11on 

(' M I':! .1 rt•(J1~rt•o •d l ritdf:!m; t1k 111 01q1 1al nru;p;1rc: t1 Int Ins 60 '"' d 11.'Cp ,[f'tf'll tr.H~t· 
Uldr • o' la1·r1 ('11iu ;'\tJp ,. 111•, , j i1;1c1erri~ 1 1!o. ol Apl)lc Cou qhiWt Inc o........ ,fl!(• I.,, .1 fl' fJ 

1•.rf'h'IJ ~r. ~ · ·ir u~ HI 0!. IJC"llr,,, C.omp1 11u Coru f"'rOX" 6?0 1~. 1t 1ra0<!111,11i.. nl ;. ,.,,-, . (r11p 
Kttyuru 1:, .1 r.uP1•tnd•" d Non l1t1e11r Sy~ Hp.1U1lw11tl11•, .1 tr;HJ1 •1t1 c1'1.1 hf I l4•o1lh Cllf11 
l{~ VI t . t lrtUf!•rnt1tf': o• h1rMrt11[1U1•.tl lJ~ Js1 rH~b~. M1 Ktmw~ Cm~~ Nr• arl~t COBOi £•v,1d. 1 
r( 1H I l~AN ~ 11 ,,11 t.t PU 0 1 Nto>1.1I J fOl I l.Jrld I ti1"=> Comouhrtq -111 1 Im lt•tr •1 tr "-~, n l 1 lll11 
Cm1 1111 11n 1 lnj ( I R3 l 11•, r.11m~n•f•nu lt~C 

ELLIS COMPUTING'M 


Nevada COBOL is based upon the ANSl -74 standards w1 Jh 
many advanced features It 's fie ld-proven w11h thousands 
of users world -wide in Business. Government and Educa11011 
The excellent documenta lron ( 165 pages) 1s used as a class· 
room text al a number of colleges 

Because of Nevada COBOL's superior design , 11 requ ires 
about hall the memory of compet1l1ve COBOL compilers 
This ma1or advantage 1s 1ust one reason many business 
programmers are swi tching to Nevada COBOL 

And. lots of sludents are using Nevada COBOL because 11 s 
lhe affordable. easy-lo-use COBOL' Order yours now! 

Also available COBOL Appl1c 11on Packages . Book t . $9 95 

Nevada FORTRAN and Nevada COBOL are now avail · 
able for 111e Commodore-64 from Commodore Business 
Machines. Inc . 

To make our software available 10 even more micro users. 
we 've slashed our prices. What·s more. we·re o ffering a 
money back guarantee. If for any reason you 're not com­
plelely satisfied. 1us1 return the package - in good cond1t1on 
w1lh lhe sealed diskette unopened - w1 lh1r1 30 days and 
we'll refund your money 

This is a limited time offer, so order yours today! 

each 
MAIL TODAY! To: Ellls Computing, Inc. 


3917 Noriega Street 

San Francisco. CA 94122 

(415) 753-0186 

1 The CP/M Operating System, an 8060JS085/ZBO m1croprocesso.r; and 
1 

32K RAM are required. 

Softw9re Packages: 0 COBOL 0 FORTRAN 0 PILOT 0 EDIT 

01s1<.e11e Format 8" D SSSD (Slandard IBM 3740 1ormal) 

5'1•" O Apple CPIM 0 Xerox 820 (Kaypro) 0 Osbom.e 


1 	0 Televideo 0 Mlcropolis Mod II 0 North S1ar DD 0 North Star SD 
0 TRS·80 Mod I w11h CPIM (!1 ~200 hex 0 TRS-80 Mod I/Mapper 
O Healh Hard (Z-89) D Heath Soll (Z-90) 
O Superbrain DD DOS 3.X (512 Byte sectors) 
Slwpponl)fHandhng F'eco Adel $4 00 iCH he hrst pac age aoo 12 00 ICli oach add•honal 

1 packag (}\/EASE.AS O<l<l S 15 00 "" lhu f;rs1 """"""" and S5 00 ror ooch "'"'""'""I O.'lelU!l/D 
1 Chocks mus1De In u S lul!Os anti d• wn an n U.S ban~' 

Send my order lor ___ packges (<1 $29.95 each Total ____ 
COBOL Appnc;:itlons package (ir $9.95 each Total ____ 

In CA add sales lax--- ­
O Check enclosed Shipplnglhandling --- ­
0 MasterC;:ird D Visa Total _ 

i·"-------------- E~p. Dale____ _ _ 

S1gna1u1e ________________ ___ _ 

Sh1p10· Name ______ _ _______ _ _ _____ 

Slree''--- - -------------- --- ­

Clly/StateJZ1p_ _ _ ____ _ _ _ _ _ ___ ___ _ 
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Syste111 Revieww 


The Kaypro II 

Dependable hardware and extensive software make this affordable 

portable a winning package 
by Roger Fager and John Bohr 

One industry pundit insists that for a microcomputer A complete system encased in aluminum, the Kaypro 
system to be successful, it need only be adequate-which II contains a single-board computer, two 5 1A-inch 
is to say complete, reliable, standard, and inexpensive. floppy disks, and a 9-inch (cliagonal) green-phosphor 
The Kaypro II from Non-Linear Systems epitomizes video screen that displays 24 Jines of 80 characters. A 
these homely virtues. 6-foot coiled cord hooks a high-quality, 76-key detach-

Photo 1: Th e f<nypro 11 portable computer. 
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able keyboard to the Kaypro's cha sis. It uses a ZBO 
mjcropr cessor running at 2.5 MHz and has 64K bytes 
of RAM (random-access read/WTite memory) plus an 
RS-232C serial port and a Centronic -compatible parallel 
printer interface. 

The Kaypro IJ comes bundled with extensive software, 
including CP/M 2.2 and the Perfect Software series: Per­
fect Writer (a word processor); Perfect Filer (a database 
program), Perfect Cale (an electronic spreadsheet), and 
Perfect Speller (a spelling checker). In addition, the 
manufacturer supplies Profit Plan (a simplified spread­
sheet) and two forms of BASIC: S-BASIC, which is 
structured, compiled BASIC, and MBA SIC, the de fac­
to standard, interpre ted BASIC. To round out the soft­
ware package, Kaypro U includes The Word Plus (a 
p werful pelling checker) and several gam program . 

Hardware 
On examining the machine we immediately noticed 

that the Kaypro II's hardware is solid and obviously de­
signed for transport. When you want to move the 
Kaypro II, the keyboard snaps onto the case to form an 
18- by 15 112- by 8-inch swtcase that weighs 26 lbs. Heavy­
gauge aluminum surrounds and shields the keyboard 
and the main chassis. 

rnside the case, Non-Linear Systems' test-equipment 
expertise is readily apparent. The major subsections are 

firmly mounted to the case, far apart from each other. 
Not only does isolating components provide space for 
air circulation and heat removal, it also makes all the 
major components readily accessible for examination 
and repair. 

The layout of the main circuit board (see photo 2), sug­
gests that the system was designed as four subsections . 
The main computer subsection consists of the Z80 micro­
processor, the ROM (read-only m mory) chjps, and 64K 
bytes of dynamic memory. The tloppy-disk-control sub­
section consists of a 1791 disk controller and TTL 
(transistor-transistor logic) support chips. The 1/0 
(input-output) subsection includes two Z80 PIOs 
(parallel input/output devices), a Z80 510/0 {seriaJ in­
put/output device), ITL buffers, and connectors. The 
fina l subsection is the digital part of the video genera­
tion ystem: 2K bytes of static RAM for screen memory 
and a character-generator ROM. The chips are socketed 
and easy to get at. 

Surprisingly, the system clock rate is only 2.5 MHz 
(a rate of 4 or 6 MHz is possible with a ZBOA or 2808 
and corresponding support chips). At least one other 
potential hasn ' t been tapped: each of the PIO chips can 
support an additional 8-bit parallel port. This means that 
w ith existing hardware tJ1e Kaypro 11 could easily drive 
an IEEE-48 port to supplement the parallel and serial 
ports already available. The IEEE port could be im· 

Photo 2: The main printed-circuit bonrrl nf t/1e Kayprn 11 . 
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. At a Glance 

Name: Kaypro II 

Manufacturer 
Kaypro DiV1sion 

Non-Linear Systems Inc. 

533 Srevens Ave. 

~lana Beach. CA 92075 

16J9J 755'HJ'l 

Dimensions 
Folds to an tB· by 8- by IS~ ·mc:h sultcase·llke metal oox with a 
handle: weighs 26 pounds 

Components 
A Zilog Z80 mlc:mprocessor running ar 2.5 MHz; 64K bytes of 
dynamic RAM and 2K bytes of screen memoiy. an 80-c:olumn by 
24·1ine green·phospnor display with brightness c:oncrot; a selectric· 
nyle keyboard with numeric. keypad; two sfngle-s1ded. doubl~ 

, 	density SV.·inch dr;ves, each Wilh a c:apa.dcy of 193K byres (for· 
ma.ctedj. RS·232C senal <1nd Centmnlcs-cornpadble pafallel porrs 

Sohware 
CPIM 2 2: tlie Perfect Software lamfly: Perfec1 Writer (word pro­
cessor). Perfea Files !clarabas:e/. Perfect Cale (spread~heetl . Perfect 
Speller (spelhng checkerj . rutorial disks; The \M:>rd Plus jSpeUlng 
chec:kfrJ: Proflrpl<1n !spreadsheet): MBASlC (Interpreted BASIC with 
Games); S·Bl\SJC (srrucrured, complied BASIC): sy51em utUilies, 

Documentation 
System manual, standard CP/M manual, Perfen Software manuals: 
The 'Word PIU5 and Profitplan manuals. S·BASIC and MBASIC 
manuals r1angu;ige d criptfonsj 

Price 

SIS95 


Options 

Vinyl and nylon cases 


Storage 
The Kaypro II comes with two double-density single­

sided disk drives, each of which provides 193K byte of 
storage (see the text box on ''The Kaypro 4 and the 
Kaypro 10" for other configurations) . The floppy·disk 
drives can read and write disks in Xerox 820 format; 
therefore mo t CP/M software is available to the Kaypro 
owner. Software is now available from Kaypro to read 
other sv~-inch disk formats (including those of the 
Osborne 1 and Radio Shack Model I). 

Hardware Hardships 
A machine of this weight needs a comfortable handle; 

however, the Kaypro's handle will cut two parallel 
grooves into your hand if you carry the system for more 
than a short time. A well-designed, padded handle 
would be a considerable improvement. 

Perfect Writer's multlbuffer 
memory architecture allows you to 
edit as many as seven documents 

at one time, transferring sentences 
or paragraphs between them. 

plemented by software routines to do the timing for the 
various control lines. This would enable the Kaypro Il 
to interface directly with intelligent test equipment. 

Despite those two missed opportunities, the computer 
is dependable and well laid out and runs coolly even 
over long periods of use. 

Human Interface 
The detached keyboard has contoured keys and a 

standard 1BM Selectric layout supplemented by these 
special keys: ESC, CTRL, Line Feed, Tab, Caps Lock, 
Backspace, DEL, and four cur or keys. The numeric key· 
pad has its own period, comma, and Return keys . An 
LSI (large-scale integration) chip within the keyboard 
generates serial signals, which are communicated 
through a 6-foot coiled cord with modular tele­
phone-handset-style RJU connectors on both ends. 

The 9-inch green-phosphor display gives a sharp, 
fable image in an 80-character by 24-line format. In ad­

dition to the ordinary ASCII (American National Stan­
dard Code for Information Interchange) character ­
upper- and lowercase, numerals, and punctuation-the 
Kaypro ll displays the Greek alphabet. The only graph· 
ics available are simple character graphics. 
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The Kaypro ll's lack of environmental seals is also a 
problem. There are no covers for the interface jacks, and 
the air circulation holes at the top can serve all too well 
as inlet ports for rain when the system is moved. The 
unsealed junction of the keyboard and case also invites 
contaminants into the keyboard circuitry and floppy 
disks. (The manufacturer offers a protective vinyl cover 
as an extra-cost option.) 

Unfortunately, the Kaypro II provides no means to 
carry its software treasure. fur convenience, some other 
portable computers have integral disk holders. 

Software 
Non-Linear Systems, aware ~hat the typical user is not 

a computer profe sionaJ or hobbyist, has wisely selected 
a package of user-friendly software. Purchased separate­
ly, Perfect Writer, Perfect Filer, Perfect Cale, Perfect 
Speller, Profitplan, MBASIC, 5-BASIC, Word Plus, and 
CP/M 2.2 would cost much more than the Kaypro II 
package. 

Perfect Writer 
Perfect Writer u es a distinctive command structure for 

inserting, editing, deleting, and replacing text. The pro­
gram is similar to the text editor MINCE, which in tum 
is based upon a mainframe editor called EMACS. As 
with the e forebears, not all of your document needs to 
be in memory; the virtual memory technique uses a disk 
swap file to extend the size of a document up to or 
beyond 64K bytes' worth of characters. Anothe im­



w canyour microcomputer talk 
to an IBM mainframe? 

CLEO. 

The communications features of the CLE0-3270 Software 
package allows your microprocessor to emulate a cluster 
of IBM terminal devices. 

You 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. 

Ifyour 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, Rockford, IL 61107; phone (815) 397-811 o. 
Circle 358 on Inquiry card. 

Standard Features.-CLEO 3270 
• Blsynchronous 3276 -2 protocol to 9600 baud 
• SDLC 3271 -12 and 3275- t 2 protocol 
• Up to eight line cluster activity 
• Selectable control unit address 
• User install program for various CRTs 
• 3278 emulation for ASCII CRTs 
• Available for CPI M . MP IM"'. MsOOS"' . TurboDOS'" , Unix"'. 

and Xenix"' . 
• Coded in c language 
• 3276-12 protocol. coming soon 

Standard Features...CLEO 3780 
• Point-to-point and multipoint communications 

• 	AvailableforCP/M'". MP/M"' . MsDOS'". TurboDOS"'. Unix'" . 
and Xenix~ . 

• Supports transparent mode 
• Coded in C language 

CP / M Is a Trademark of 01g1ta1 Resean:n. 1nc Turtooos Is a Traa2msr1< of Software 2000. Inc. 
~~ / !'! Is a ~rad.emark of ~rgl tal Research. Inc. Unix Is a Trademark of Bell Labs 



The Kaypro 4 

and the Kaypro 10 


by Arthur A. Little 
Time waits for no 111a11 and certainly /or no 111icrocomp1der 

revil'wer_ S1-11ce /111-s review was completed, Non-Linear Systems 
has revamped its product line for 1983 wit/1 two 11ew system co11­
fig 11ration (!he Kaypro 4 and Kaypro 10), 11ew soj'tware offerings, 
and a different pricing sfrnc!11 re. Tire 11ow "ve11emhle" Knypro II 
is quite a lmrgairr because NLS recerrl/y dropped its sNggestdl retail 
price lo $1595, a $200 reduction. 

The l<Jlypro 4 is essentially an 11pK111de of Ore earlier model. Like 
its forebeni; the Kaypro II, tire Kaypro 4 is a poi-table, CPJM-based 
system wi th 64K bytes of RAM a11d two doub/e-deusily floppy 
disk drives. Tire three major differences are l/1al (1) if has do11ble­
sided disk drives (each offers 380K bytes of storage), (2) it is pack­
aged in a dark gray case, and (3) ii costs $1995. A mirror; if irrex­
plicable differerrce, is in lire product 11ame_ NLS Jras shifted fmm 
using roman numerals (e.g_, 11) to ambic 111m1emls (e.g .. 4)-a 
change 11 01 wit/rout ~ristoric precedent. 

The big news is the Kaypro 10, which incorpomles an i11temal 
JO-megabyte hard disk a well as one dmMe-sided, do11ble-de11sity, 
half-height floppy-disk drive {380K bytes of storage). Tire Kaypro 
10 itself is an upgrade of tir e Kaypro 5. a 5-rnegalryte hard-disk 
portable shown irr 1982 but never prodt1ced i11 quantity. The Knypro 
JO, including software, will puf yo11 back only $2795. 

First, let 's look at fhe hard d1-sk. Tire physical 10-megabyte disk 
is divided into two logical devices of 5 mega/Jytes each, called (li?ves 
A arrd B. The 5114-inch floppy-disk drive is dri1Je C. Drives A and 
Bare each subdivided into 16 user areas (i.e., AO. At . .. A15 
and BO, Bl, ... 815). As deli1•ered from Knypro, !hr> rmil ha the 
following files recorded on the hard disk: 

User 0: Kaypro and CPIM utility pnwmms 
User I: Perfect Writer word-proressi11x 11m~ra 111 
User 2: Profitplan electronic spreadsheet 
User 3: Perfect Cale electronic spreadsheet 
User 4: Perfect Filer/J11divid11al Mern/lcr Data Base 
User 5: Perfect Filer/Or~animtional Member Data Base 
User 6: 5-BASIC 
User 7: MBASJC arid Games 

Wm can add or delete files to suit your 1ieeds as long as you 
stay wit/1i11 t/1e 5-megabyte limit per logical drrve. Note i!ral 11ser 
areas do 11ot have predefined stl1rage limits-each 11ser 11re11 lakes 
from tire 5-megabyte co111111011 pool. 

One file, SAFE7YCOM, is lrnrd-disk-specific. Before emiin8 a 

pressive feature is multibuffer memory architecture, 
which allows you to edit as many as seven documents 
at a time, transferring sentences or paragraphs between 
them. A split-screen feature allows any two documents 
to be viewed s imultaneously. 

The documentation for Perfect Writer is excellent. The 
manual leads you through the program's capabili ties one 
step at a time, always building on previous knowledge. 
The editing rou tines are presented in tutorial form with 
illustrations of the commands (such as CTR and ESC 
key sequences), and there are abundant examples of 
edited documents. 

Although the documentation is helpful, the program 

sessicm with the Knypro 10, nm /lie SAFE1Y program. Tl11s ulilihj 
moves Ille hard disk's read/write lieads lo an u1111sed area of 1111: 
hard disk prior lo powerdown . Therefore, even rf tire heads were 
lo lril file sw'face of the Jrard disk, 110 damage would occur to an 
area mr which datli was stored. l~111111i11g this program is ll must 
(or Iheist> w/ro wr-11 be taking the Kaypro 10 011/ mlo tlie real 1t'Orld 
mid a shoulq fi1r the rest of 11s. (ft would have been nice if !Iris 
procedure liad heen i11corporat11d into arr automatic slrutdown 
proass.) 

Asrde from tire si11glc drive, /lie exlcn'or of the Kaypro 10 looks 
11111c/1 like its pr11decessors, especially /lie Kaypro 4. Botlr S!/Slems 
slrare lire sa me 110-nonse11se, gunmetal-gray cal1i11el and all-black 
keyboard. One welcome addition is mr inlegml wire stand for fire 
front of tile 1111if that Jilts the display 11p to a comfortable viewing 
angle_ Also, the carrying handle has bwr redesigned lo be more 
compact. Because of the liard disk, the designers i11c/11ded a frw 
fop· cooling /lie interior COJt!,pOlletJfs. The Il'lwle system weiglrs 31 
po1111ds, as cnmpared wrll-1 26 pounds for the Kaypro 4. 

The back panel shows c:vidence of some changes also: the power 
cord is re11wt•11hle, tlzere are connectors for or1e parallel port and 
two serial ports (one printer and one modem), there is a jack for 
11 light pffi, t/1e brightness control has been moved to tire back, 
and tire Resi•t l1111tor1 lras l1ee11 111cn1ed to a more accessible localio11. 

111 addilio11 lo tl1e 80- by 25-character display, the Kaypro 10 
/sas 1/sese graphics fapabilities: drawlemse a line. draw/erase a 
pixel. inverse video, /ialf-intensity, blirrking, graphics characters 
12- by 4-pixcl matrix), wrsor positioning, and rnrsor cm/off. The 
display is treated as a matrix 100 pixel high by 160 pixel wide. 
S-BASIC has special co111 111a11ds t/Jat rlmw geometric figures such 
as (ire/es, rectm1gles, squares, and /Jars. 

Non-Linear St/Siems im;l11dcs a procligio11s 11111011nt of applica­
lio11s software with each SIJSlem. Jn addition fo all of the programs 
supplied witli tire Kaypro /I , tire fim1 is <1f{eri11g Wordstar as a11 
option lo lire Perfect Wri ter program. There is also a 11ew 11fility 
rlrat u1ill read trnd wr11r disks i11 tlw frmuats of St'lleml oilier pop11/ar 
nm1p11ter syslems-al !lie mo111e11t, ii cmr fra11sfer data to a11d from 
tile Os/1orne /1 tire Xemx 820111, a11d lire TRS-80 Mudd/. There 
is reaso11 to /1elil""t.1e that anotlrer 10 or more formals are 011 J/11: 
/1onw11. 

Arlii11r A Lillfr is a lrc/rrurn/ ,·di/or fiir B)rr£. 

itself is annoyingly unforgiving of mistakes. Perfect 
Writer may terminate suddenly ii you type in a wrong 
control code, wiping out your newly created document. 
The "delete sentence" command will hang up the sys­
tem if there are no more periods in the file, which could 
occur when you edit toward the end of your document. 
Perfect Software is aware of the problem, and la ter revi­
sions should eliminate this problem- an example of 
practice making perfect, no doubt. 

Perfect Filer 
Perfect Filer enables you to create a database record 

as long as 1024 characters, enter data under cursor-key 
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The TTX-1014 Desktop Daisywheel. 


Professional Printing.

Personal Price. 

Just $649 buys 
a letter-quality, 
daisywheel printer. 

You don't need a big-business budget to 
make your microcomputer 's hard copy 
look like a million dollars. The ITX·1014 
Desktop Daisywheel delivers ~rue letter-
quality, professional printing for just $649. 

$649. Complete. The ITX-1014 
comes complete with features that most 
printers offer only as exp<msive, extra·cost 
options. Like a pinfeed·forms guide. Plus 
bu ilt-in RS2.32C serial and Centroniai­
type parallel interfaces - both standard . 

Performance. Not Problems. The 
compact TfX-1 014 is built to handle all 
your letter-quality printing needs. Pin· 
feed forms? o problem . The TTX-1014 
lets you use forms from 2 112 to 14 1/2 
inches wide. Want a different typeface? 

o problem here, either. The 100­
character ASCll printwheel can be 

changed in seconds... 
~. and extra 

/ _ ~~ 

r-".-.;;::;..'=..., ,,, ~~j
11111111 

daisywhee.ls are available in computer 
stores and major retail outlets 
everywhere. And you can quickly seled 
pitch (10 , 12, or 15 characters/inch) and 
llnespacing (3, 4, or 6 li nes/inch) by pro­
gram control or bui lt-in switches. All that 
plus logic-seeking, bidirectional printing 
at up to 14 cps. And alJ for $649. 

Built Business Tough. In business, 
dependability counts. And the TTX-1014 
is built to srand up to the rigors of 
business applications. At a typica.I 25 % 
duty cycle, business users can look to 
a full 3000 hours of printing before 
servicing is required. And in home use 
and other light applications, the 
TTX-1014 can deliver many years of 
trouble-free operation. 

P rofessional printing. Personal price. 
The TTX 1014-Desktop Dai.sywheeJ . 
ProfessionaJ performance for just $649. 

Tryone atyourdealer'stoday. 

TTx·· 
Teletex Communication Co rporation 
3420 East Third Avenue 
F~ter City, Ca liforn ia 94'104 
415/341-uoo TX:349420 
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~'II never have a better reason 
to begin shopping by mail: 

$507 WITH SUPERCALC 2 

512K 

WITH AN RS-232C INTERFACE

s579 

$727 WITH SUPERCALC 2 

Our tu 11y-populated memory 
boards include pari ty checking 
and a standard RS-232C interface . 
They are compatlble with all IBM 
soltware 

This 1s a rare opportunity 10 
save a great deal of money 
w1!hou1 sacrificing quality. These 
lloards mee1 the highes1standards 
ol design, materials and manufac­
turing available - at any price 
They are comple1ely guaran1eed 
lor two years . 

Alpha Byte also cames the finest 
in IBM software , such as . 

Lotus 1,2,3 D BASE II 
Mulliplan TK Solver 

CP/ M 86 

Plea~ call tor our low prices. 

31304 VIA CO LI NAS 
WESTLAKE VIL LAG E, CA 91362 

To orderor for 
information call 

From Chicago: 
(312)454-1236 
From Ne\v '1t>rk: 
(212) 509-1923 
In Los Angeles: . 
(213) 706-0333 
From Dallas: 
(214)744-4251 
ByModem: 
(213) 991-1604 
- ------- ::1 


!CALL OUR MODEM LINE I 
I FOR WEEKLY SPECIALSj

L- - ----- ­
• For allyour computerproduc t 
needs, come vis i t us at our 
new Cali fornia s tore. 

\'Ye olC.ceci1 is:. 'l.JS!erCJtO Of COO 4-0a SJ l'!Jr CO a 1 l\(]a .1 $3 ~hi.ot;..rg thJ · e la u-epMJ orue ·~ 
.tL1ua1 ~h1ppHl~ ctt.lrgus w111 oe a(IC!'ll 10 l"l)n·titllP·M·'S C1111t0tn11' rr!-11C1en1s .idll' .lCil'!'!JPflalt sales la.o. 

control, use up to five sort keys, and print out any subset 
of your stored records in form letters, mailing lists, or 
specialized forms. You can also change the format of a 
database without losing your data. Because Perfect Filer 
is fully menu-driven, you don't have to be a program­
mer to handle these rather sophisticated tasks. 

As examples of how to construct your own file 
managers, two predefined database templates accom­
pany Perfect Filer: an individual member mailing list 
(name/address/phonefbusphone/organization) and an 
organizational mailing list (org/address/phone/con­
tact/comment) . 

Another uncomplicated menu-driven subprogram 
enables you to define a subset for search (for example: 
all New York names entered after November 1982). The 
results of the search can be output to the display, printer, 
or disk file for use in Perfect Writer. 

The Perfect Software programs 
share commands, facilitating 
crossover learning from one 

application to the next. 

Perfect Cale 
The electronic spreadsheet, Perfect Cale, displays an 

entry window of 8 columns by 24 rows on a 52- column 
by 255-row worksheet. Perfect Cale features cursor-key 
directed movement, instant recalculation of formulas, 
and a Help menu . 

The master disk supplies 29 formatted spreadsheet 
templates with applications varying from checkbook 
baJancing to income-tax calculation. The users guide sug­
gests that they "may require modification to meet your 
particular needs." This is an understatement because 
many of the templates contain bugs. For example, the 
accounts-receivable worksheet formulas call for variables 
from accounts-payable entry sheets, and the Payroll 
analysis set depends on a spreadsheet, "payfacts. pc," 
which Perfect Software has not included. 

Still, Perfect Cale itself is comfortably bug free. lt has 
the same split-screen, virtual-memory, multibuffer edit­
ing features as Perfect Writer. The control commands are 
identical, except that there are extensions for the editing 
of columns. You can pass entries or blocks of entries be­
tween any number of spreadsheets, and a powerful 
"associate files" option links the formula calculation and 
calling into memory of separate sheets. Although the 
Kaypro 11 does not do graphics, Perfect Cale allows you 
to format a bar graph as varying strings of asterisks. The 
user manual is written in jargon-free English an d is well 
illustrated. 

The biggest disappointment is the lack of communica­
tion between the Cale and Filer programs. If you need 
totals in Perfect Filer, which does not perform arithmetic, 
you have to transfer the numbers individually to a Cale 
file us ing spli t-screen editing, then key the totals back 
by hand. 

The Perfect programs in the Kaypro II package were 
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des igned as an integrated package and share command 
structures, format, and an overall functionality. This 
means that there is considerable crossover learning from 
one program to the next-a boon to users. Perfect Soft­
ware is not perfect, but considering the price, portabili­
ty, and commitment to improvement, it is very good 
indeed. 

Profitplan 
Kaypro also includes Profitplan ram Chang Labora­

tories. This spreadsheet program is appropriate for sim­
ple appLications: data and formula entry are fairly 
straightforward, but once you make a "what if" projec­
tion, you can't :restore your ori'ginal Spr€ad heet. 

The Word PJus 
Although Perfect Speller is still included in the Kaypro 

II software package, it has been largely superseded by 
The Word Plus from Oasis Systems. The Word Plus lists 
words it doesn't recognize and asks whether they need 
correction. It can display the words .in context and will 
generate a list of likely corrections at your request. Next, 
it automatical1y makes the correction in your text and 
writes an updated file to disk. TI1e program will even 
'1earn" new words and add them t its dictionary for 
future use.. 

Furthermore, TI1e Word Plus d isplays total word count, 
frequency of occurrence, homonym (such as colonel and 
kernel), anagrams (debi~g and budge), and lists of rhymes. 

It also assists in solving crossword puzzles and playing 
Scrabble. These word-puzzle routines are so intriguing 
and so much fun that The Word Plus may interfere with 
your time management; sooner or later you will lose a 
whole morning playing with them. 

TI1e 451000 words of the main dictionary were se1ected 
on the basis of freque ncy of occurrence and freq uency 
of misspelling and were checked for accuracy by proof­
readers and by existing lexical programs. In addJtion, you 
can create specialized dictionaries (e.g., legal, medical 
or scientific terrninology) and specify them at run time. 

Because the S-BASJC manual lacks 
illustrations of actual code, it takes 
some trial and error to type certain 
S-BASIC statements in a way that 

pleases the compfler. 

Down to BASICs 
MBASIC from Microsoft is so widespread within the 

microcomputer world that we need only say that this 
interpreted BASIC works as expected and makes a huge 
software base available to the Kaypro owner. 

The S~BASlC compiler i an interesting mixture of 
BASIC syntax and Pascal control structures. BASIC pro­
grammers may find little need to dlange their program­
ming methods except that variables must be declared . 
(However, if they want to write more readable, debug~ 

Mierorubble 
Hw Jong cou ld your husinet · survive if your omputt:r were 
sutl<lenlyreduced to a smoldering pile of mlcrol'Llhl IJ?· lf it were 
s1olen? Or tampered witl1? 

For as liu le :L~ $3'1/yr SAfl~WAl<E provides for ft.d i 
replacement of all hard\ are, med in and rurdt.ISei.l sofl:w~tre after 
a I w$50 deductible. 

'bu're covereJ again l fire , ~ieft , accrdenlfil damage, 
e:1 r01qu:ikes, and damag in transit. SAFEWARE even cover.; 
pnwer sur~es. the .-ecoml leau ingdestroyer of microspem.. Al d 
in the event or a claim, you'll get fa.st replacement. So you can 
h h:ick m business almost before the smoke clears. 

'lb find out mo1·e , or to obtain immediate coverage. a11J 
the toll free nu mber. Or wrlte: Columbia alfonalGeneral 
Agency, ' E. Rroall Street, Culumhu , 011 32l'i. 

1-800-848-3469 
(In Obio wll lul!jiY!e J-800-8./8-21121 
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Fbr 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 

-1--...n.--~¥"'-......-;.I-/----->,~ 

...L 
level. High frequency noise -"" -is smoothed out before 
reaching the Apple II. 

Fbr Cooli.ng 
Tuday'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 
ol the cards and computer 
itsel f. SYSTEM SAVER 's 
fan exhausts 15 cubic feet 
of air per minute. 

Fbr Operating Efficiency 
SYSTEM SAVER contains two switched 
power outlets. SYSTEM SAVER efficiently 
organizes your system so that one conven ­ ~i1.ent, front mounted power switch controls 
SYSTEM SAVE R. Apple 11, 
monitor and printer. The heavy 
duty switch has a pilot light to 
alert when system is on. You 'll 
never use the Apple power switch 
again. Also available in 2201240 Volt. 50/60 Hz. 

Easy Installation .Qi_ Fits on Apple Standi'! 
Just clips on. Color WJ.P 
matched to ~~~~-
Apple II . 

l@usTCD I 

$89.95 at dealers everywhere or order direct by phone or mail. 
For phone or rnrul orders include $2.60 for handling . New York State 
residents add sales cax. VISA and MASTERCARD accepted 
Dealer inqwnes mv1ted. 

WA KENSlNGIDN 
I~MlCROWARE 
919 Third Avenue• New York, NY 10022 • (212) 486-7707 
Tulu; 236.200 KEN UR 
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gable, and maintainable code, the means are there.) 
5-BASIC offers good internal documentation with its 

variety of commenting structures. Variables can be 
declared and documented on the same line, and COM­
MENT.. . END allows a whole block of comment lines 
to be entered. S-BASIC supports interactive program­
ming with an assortment of INPUT statements, and a 
single instruction outputs an entire block of display lines. 
Its "advanced structured techniques" show a strong 
similarity to Pascal: WHILE...DO; REPEAT.. . 
UNTIL. ..; CASE ...OF. ..END; as well as procedures 
and functions which allow parameter passing and 
recursion . 

Boolean variables are fully implemented although 
there is not a separate boolean type. A statement such 
as FLAG = (X < Y) will work whether FLAG is declared 
as integer, real number, or string. In the latter case, a 
string that begins with "Y;' "y," "T," or " t" is evaluated 
as true. You might use the variable in a routine similar 
to the following: 

INPUTI "DO YOU WANT DOUBLE WIDTH 

PRINTING"; FLAG 


IF FLAG THEN DOUBLE.WlUfH 


S-BASIC aims to be a tool for the experienced program­
mer of structured languages, improving on Pascal by 
adding string variables and random-access file 110 and 
dispensing with its tedious punctuation (a = b replaces 
a : = b;). It does not have PascaJ's power in describing 
data types, however. There are no pointer variables, sets, 
records, or scalar subrange variables. 

Parameters in a procedure are used somewhat dif­
ferently. First, all parameters are of the pass-by-value 
type. In other words, none of the arguments of a func­
tion or procedure can be altered by it. While this may 
not meet the approvaJ of Pascal purists, I feel that the 
resulting independence of modules is an aid to program 
structure. 5-BASIC handles the problem of a multivaJue 
function by using global variables. Remember that 
microcomputer programming is not a likely environment 
for a major team software project. The clarity of a pro­
gram that will take up only 60K bytes of memory is not 
going to suffer from a few extra global variables. Fur­
thermore, arrays are not allowed as parameters. Also, 
a parameter declaration is not permitted to have the same 
name as a globaJ variable or as a variable local to another 
procedure. 

Software Problems 
The current S-BASlC manual, although an improve­

ment over the original, does not have sufficient illustra­
tions of actual code, so it takes a certain amount of triaJ 
and error to type some of the statements in a way that 
pleases the compiler. The following statement, which is 
meant to call up the execution of a separately compiled 
program, is an example : 

chain "b:program com" 

http:Cooli.ng


INl'llODUCING l'HE SAFI' 

SJ'ANDBYPOWERSYSJ'EM. 17KEEPS 

YOU FROM LOSING YOUR MEMORY 


WHEN l'HE &IGHl'S GO OU'f'. 


ff th power fail while you're r adi ng this ad 
verythi.ng your c:ornput r know ·ould b lost. 

In an instant, informatjon crucial to the smooth 
operation of your business can vanish without a trace. 

lemories can be flushed, di ks can be damag d. 
That's why you need a Saft Standby Power 

ystem. In th v nt of a blackout or brownout, it 
takes over instantly-before the computer can tell 
th re is anything wrong. There are two systems 
availabl . The 200 VA, which provid s power up 

to 20 minutes. And the 400 VA, with power up 
to 10 minutes. Which gives you plenty of time to get 
off th machine safely, without missing a 
ingl byte. 

And during normal operation it acts as a line filter, 
prot cti.ng against damaging voltage spikes. 

A k your d aler about the aft tandby Power 
System. It's th first standby system d signed specifi ­
cally for small business computers. And offered at a 
srnaU business price. 

j ti., 1r ·­
More power to you. 
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This statement produces run-time errors until you dis­
cover that the file name must be typed in uppercase let­
ters. The manual does not make this dear. 

Another problem is a statement with more than 65 
characters. The compiler uses a Linefeed as the delimiter 
of a program statement, and neither the manual nor the 
Kaypro II users guide hints that specifying Perfect 
Writer's "normaJ" mode is the way to tum off word wrap. 

Compiler error messages are noticeably weak. For ex­
ample, "$$$$$$$Cannot process this I Statement error" 
is the only message covering a large class of syntactical 
errors in REPEAT, WHILE, ELSE, and CASE statements. 
Lncredibly, S-BASIC has no test for an end-of-file condi­
tion. Thus, a program v.riJl crash unless you take the trou­
ble to define a counter fie ld that you increment when 
you write a new record. 'Modulo' and 'odd' functions 
have been omitted for the sake of economy, leaving the 
programmer to grapple with integer-djvision expres­
sions. 

Aside from these rough edges, writing structured code 
was easy and natural. With improvements, S-BASIC 
could be highly suitable for introducing microcomputer 
users to the advantages of structured programming. 

The Company 
When you are buying a computer, your scrutiny 

should not end with the hardware, software, and docu­
mentation. The company matters, too. Non-Linear Sys­
tems has been around for a long time. In the 1950s the 
company president, Andrew Kay, invented the digital 
voltmeter, and Non-Linear has been a major supplier of 
portable test equipment for the last 30 years. His son, 
David Kay, is product manager for the Kaypro Line. They 
seem genuinely committed to customer service and are 
well organized for it. As part of this customer support, 
Non-Linear Systems publishers Pro-Files, a Kaypro users 
magazine. Pro-Files is available free for one year to Kaypro 
owners. 

Conclusion 
If Kaypro 11 is the answer, then the question might be, 

''l/•lhat is the best value in a practical portable computer?" 
Though it has some limitations, the Kaypro II is both 
good and affordable. For $1595 you get an extensive soft­
ware package with high-quality documentation, stan­
dard hardware that works all the time, a fine keyboard, 
an 80-character display, standard interfaces, and good 
floppy-disk drives. That's what we call "best value.''• 

Editor's Note: Shortly after this review was writte11, Nau-Linear Systems 
mmow rced I/rat ii has clrn11ged its corporate name l o Kaypro Corpomlioir . 
No11 -Li11ear Systems will become a division of the pare11t company. 

Roger Fager is associate profe;;sor in the Physiologt; Department al the 
U11iversit y of Vir •inia School of Medicine in C11arlollesville. 

/0/111 Bo/rr has a degree i11 mathematics and is a part-lime computer science 
silldent. 



weve got a hit on the charts. 

One picture is worth a 

thousand words. Or numbers. 
Now there1s a simple way to 

transform pages and pages of 
business data into a single, 

dramatic format. 
Introducing DR Graph™ -high 
quality business graphics soft­

ware from Digital Research'.M It 
lets you create impressive 

business charts, graphs, or any 
combination of both-quickly 
and easily. You can even build 

graphs from electronic spread­
sheets such as VisiCak 11 and 

SuperCa1c~ 

See what you're creating, 
instantly. 

Think of it as painting by 
numbers. Because DR Graph actu­

ally lets you create your graph 
step-by-step. 

First, enter the data you wish 
illustrated. Then just choose from 

the menu, hit a key, and take a 
quick look at what you've created 

- instantly. 
Make your axes thick, your 

border lines thin. Go with solid, 
or broken grid Unes. Add color 
when and wherever you please 
for a!J your special reports. It's 

easy to experiment until the 
graph format is perfect. Then DR 

Graph can print it, plot it, or 
store it for future use. 

You get the versatility 
you need. 

DR Graph lets you convert 
business data into dozens of 

Combine bar mrd li•w graJ)hs witfo a siurpl 
keystroke. 

Pie clrnrls witlr explo<forii >lic."<'S "''" impnc r. 

[!ID 
DIGITAL 

RESEARCH~ 

The best of everything in business graphics. 

personalized choices. Do you like 
your bars vertical or horizontal, 
stacked or clustered? How about 
adding line curves to your bar 
graph? Or specja] labels on the 
axis? With DR Graph, you've 
got it. All with the simple stroke 
of a key. DR Graph even displays 
up to four djfferent graphs on a 
single page . 

Mix words with your pictures. 
DR Graph lets you write 
comments on your graphs, too. 
You not onJy control the size 
and color of the type, but also 
have four different typestyles to 
choose from. Write your own 
legends and titles. Or add addi­
tional text right onto the graph­
exact1 y where you want it. 
Plus, its 8 color and 6 pattern fills 
provide customized highlighting. 
So, your presentation graphs 
will be as professional as you are. 

All the business graphics 
you'll ever need, ready to roll. 

DR Graph works with today1s 
leading microcomputers, as well 
as with a wide range of printers 
and plotters. All you need is 
Digital Research1s GSX™ graphics 
enhancement for your computees 
operating system. Contact your 
computer manufacturer, or stop 
by the CP/M Library™ at your 
computer shop for an eye­
opening demonstration. Call 
800-227-1617, ext. 400 (in Cali­
fornia 800 -772-3545, ext. 400) 
for a free, full -color brochure. 

Coming Soon! CP/M '83 East in Boston, 

September 29-0ctober 1. 


Vi<iiCalc is" rogi$lcred tmd..,.wrk of VisiCorJJ. S1<JJcrCalc is a lmde111 nrk of SORCIM Corpom tio11. 

The logo. ragline, DR Graph, CSX anti CP/M Libmry rue o•ill1er rmdenrnrk$ or rogisilcrod lr1Ul~1"t1rk$ of Digitcol Resca rdr Inc. 0 1983 Digi ta l Research Inc. 
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Product Description 


The Corona Portable PC 

A new portable IBM PC-compatible computer with an eye-catching 

display 
by Rich Malloy 

If you've attended any of the recent computer trade 
shows, you've probably seen a reasonably priced por­
table computer that rapidly flashes a series of eye-catch­
ing pictures across a very high contrast green display 
screen. This machine, the Corona Portable PC (photo 
1), along with its sister desktop version, the Corona PC, 
offers stiff competition to the numerous machines com­
patible with the IBM Personal Computer. 

Corona Data Systems, the manufacturer of the new 
systems, is one of the several start-up companjes 
spawned by the IBM PC. It was founded two years ago 
by Dr. Robert Harp, who a few years earlier had been 
the founding wizard of Vector Graphic. Before announc­
ing its new line of IBM-compatible systems, the new 
company was known primarily for its hard-disk drives. 

The two Corona machines are very similar. The por­
table has an 8088 microprocessor, 128K bytes of mem­
ory, one or two half-height double-density double-sided 
floppy-disk drives (storing 320K bytes each), a 9-inch 
high-contrast green monochrome display screen with 
graphics capabilities, a serial port, a parallel printer port, 
four IBM-compatible expansion slots, and a fairly siz­
able bundle of software: Microsoft's MS-DOS operat-

Photo 1: The Corona Portable PC, a portable IBM PC clone with 
n high-contrast display. 
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ing system and GW-BASIC language, Softword Sys­
tems' Multi.mate (a word-processing program), and PC 
Tutor, a program to teach you how the system works. 
The price for all this is $2945 for the two-disk-drive 
model (the one-disk-drive model is $400 less). The com­
puter weighs 28 pounds and measures 9.6 inches high 
by 18.8 inches wide by 19.8 inches long. 

The desktop machine (photo 2) has everything the 
portable has except that it has a 12-inch screen instead 
of a 9-inch screen. It will use standard-height disk drives 
until more half-height drives become available. The two­
drive desktop model sells for $2995. The one-drive unit 
is $400 less. 

Because the machines are so similar, it is hard to talk 
about one without d.iscussing the other. But in keeping 
with the theme of this issue of BYTE, I'll restrict my 
observations to the portable version. Bear in mind, 
though, that most comments apply equally to both 
models . 

Compatibility 
The first thing to think about when considering an 

IBM-compatible computer is, "How compatible is it?" 
Despite many manufacturers' claims, it is very difficult, 
and illegal, to produce an exact copy of the IBM Per­
sonal Computer. For the machine to be legal, at least 
some of its parts have to be different (for instance, the 
copyright notice). It is essential to find out that the soft­
ware (or expansion hardware) you need will run on the 
machine you are interested in. 

The Corona portable comes with the MS-DOS operat­
ing system (essentially the same as IBM's PC-DOS), and 
Digital Research's CPIM-86 is offered as an option. Any 
program that is written for MS-DOS or cP/M-86 should 
run on the Corona. Any program, however, that ac­
cesses IBM's proprietary ROM (read-only memory) 
routines to drive the display and keyboard may not run 
on the Corona or most of the other IBM Personal Com­
puter clones. The best way to test this, of course, is to 
try to run your favori te IBM Personal Computer pro­
gram on the Corona. 



For this Product Description I did not have time to do 
an exhaustive test of the software written for the IBM 
PersonaJ Computer, but I was able to test one of my 
favorites, Peachtree Software's Peachtext, configured for 
the IBM PC, at the spring Comdex show in Atlanta. 

After watching an MS-DOS program called PC Tutor 
running on the Corona, I discreetly asked if I could try 
to run a Peachtext disk that was in my pocket. The peo­
ple at the Corona booth hemmed and hawed a bit, but 
they finally led me to a desktop version of the machine 
off in the corner where no one would see it should it fail. 
Their hesitancy was unnecessary. The disk booted up 
without a problem, and a few keystrokes later Peachtext 
was processing a text file . 

This was, of course, far from an acid test of com­
patibility, which will have to wait for a future issue of 
BYTE. But it is a test l highly recommend: take a pro­
gram you like and see if it actually works before you 
buy. 

Video Display 
As mentioned earlier, the most eye-catching feature 

of the Corona is its green monochrome video display. 
It has an extremely high contrast, which seems to reduce 
eyestrain. Photographs may not capture its clarity, so 
f recommend you visit your local computer store to have 
a look. 

The screen, which also has graphics capabilities, can 
display 25 lines of 80 characters. According to Corona 
Data Systems, each character is formed on a 16- by 
13-pixel (picture element) grid. That's 16 pixels wide, 
not high! The horizontal size of the pixels is presumably 
half that of the vertical size. If you consider that there 
are 80 characters per line and 16 horizontal pixels per 
character, the effective horizontal resolution is an in­
credible 1280 pixels! 

Like the IBM Personal Computer, the Corona Portable 
PC supports two levels of intensity for each character. 
It also supports reverse-video characters, underlining, 
and blinking. 

Graphics 
The aforementioned high-contrast screen is coupled 

with high-resolution graphics capabilities (640 by 325 
pixels). Unfortunately, this is not the same fom1at as the 
IBM color/graphics display-adapter board (640 by 200 
pixels). But the IBM color/graphics board can be plugged 
into one of the expansion slots, thus giving the Corona 
more compatibility with programs such as Lotus Devel­
opment's 1-2-3. 

The Corona graphics format is supported by an extra 
set of BASIC commands in its GW-BASIC interpreter . 
It should also be supported by the GSX graphics inter­
preter that can be attached to CP/M-86. GSX (Digital 
Research's Graphics System Extension) promises to give 
its users a layer of compatibility in graphics, the same 
way CP/M gave us a layer of compatibility for general 
8-bit software (see reference 2). When CP/M-86/GSX 
software becomes available, the Corona should be able 

to run it. 
Two other nice features of the Corona are that graphic 

images can be placed anywhere on the screen, regard­
less of text-character placement. And graphics informa­
tion can be placed anywhere in memory. This allows 
for the quickly changing pictures I mentioned at the 
beginning of this article . 

Keyboard 
The Corona Portable PC, like many of the new per­

sonal computers, uses an IBM-like keyboard from Key 
Tronk (see reference 1). This keyboard has a layout 
similar to that of the IBM Personal Computer, but has 
an indicator light for the Caps Lock and Num (numeric) 
Lock keys. It also has a much lighter "feel" for each key­
stroke and it does not make a loud click as the IBM unit 
does . 

Key Tronic makes two versions of its keyboard. On 
one, the layout of the keys is exactly the same as that 
of the IBM. On the other, the keys are arranged in a 
more traditional layout; that is, the left Shift key is to 
the immediate left of Z, and the Return (or Enter) key 
is just to the right of the quotation marks key. These 
positions are more in line with other keyboards used 
in the United States. 

Corona Data Systems originally offered the exact IBM 
key layout, but recently it decided to offer the more 
traditional keyboard because many users had requested 
it. This is a prime example of the adaptability of smaller 
companies. I wish IBM could display similar flexibility 
in its choice of components. 

Durability 
A prime factor in the selection of a portable computer 

Photo 2: The Coro1rn PC, the desktop version of the Corona por­
table. The unit shown here has half-height floppy-disk drives, but 
most units will be shipped with regular-height drives . 
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is its ability to survive travel. The unit used at the Com­
dex show offered evidence of the Corona's ruggedness. 

The Corona prototype 1 saw had been subjected to 
some rough handling on an airplane flight, enough to 
break off the front panel. Another prototype was not 
available, so the broken one had to be used. During the 
show, the front panel had to be propped up against the 
machine. But despite what must have been a fairly 
severe blow, the prototype still worked. Let's hope the 
mass-produced versions fare. as well . 

Multimate 
Multi.mate, the word-processing program that comes 

with the machine, is somewhat similar to the software 
Wang Laboratories uses on its dedicated word pro­
cessors. Developed by Softword Systems of East Hart­
ford, Connecticut, Multi mate is fairly powerful and has 
the ability to merge letter files with address files. 

Options 
One of the options for the Corona Portable PC is Cor­

, At a Glance 

Name 
The Cmona Porrable PC 

Manufacturer 

Corona Data Systems 

3132 '1 Vfa Colinas.• Si.Jjte I JO 

Wes!lake VIiiage. CA 9 J36 I 

(800/ 621·67'16 


Size 
19.8 inches long Oy 18.8 inc:hes Wide by 9.6 Inches high 

Weight 
28 pounds 

Hardware 
8088. 16-bfl processor; I 28K bytes ro 5 12 1< byta of memory; 
9-lnch green phosphor dspJay. 80 by 25 aiaraccers. reverse 
video, underline. bllnking, nlgf'l-fntenslty. 640 by 325 p1 ~ers: Key 
Tronlc keyboard with modified IBM-PC key layout; mas> scorage: 
I or 2 half"height floppy-disk drives. 320K bytes each; interfaces: 
RS·232C serial port. Centronlcs parallel prin ter port; expansion: 
four IBM·PC comparJble expans1011 slots 

Software 
MS-DOS operating system. GW BASIC Interpreter. Multlmate word 
processor. PC Tutor' 

Options 
Extra memory. I 28K-byte modules. 5295 each; second noppy-dlsk 
drive. >450; hard-disk drive, 10 megabytes. S2695 

Documentation 
Four 3-rng binders. 8V1· by SY,-tncn pages. User's Guide. MS· 
DOS Rererence Manual. Microsoft BASIC Manual. and Multlmate 
Manual 

Price 
PPC· I [one floppy diskl, S25'15 

PPC·2 {tWO floppy djsksj. S29 '15 


ona'shard-disk drive, which was developed for the IBM 
Personal Computer. A IO-megabyte hard disk in its own 
case will sell for $2695. 

Up to 5121< bytes of memory can be placed on the 
main circuit board . The standard unit contains 128K 
bytes, with each additional USK bytes costing $295. 

The four expansion slots on the Corona are not needed 
to produce a minimal working configuration . The main 
board of the Corona already includes the video-display 
interface, the disk-drive interface, seriaJ and parallel 
ports, and a large amount of memory. Thus, the four 
slots are left open for cards that will actually expand the 
system. Accorcling to Corona, any IBM Per onal Com­
puter card should work. Again, a thorough test of this 
\.vill have to wait . 

Possible Shortcomings 
One possible shortcoming of the Corona is its lack of 

a spreadsheet calculator program in its bundle of soit­
ware. Such programs have proven to be very popular, 
and some potentiaJ customers may be put off by the re­
quirement of having to buy a spreadsheet separately . 
Also, some popular programs such as Lotus's 1-2-3 may 
not be compatible with the Corona' s graphics format . 
You will have to purchase IBM's color/graphics adapter 
board and a monitor, or wait for a Corona-graphics­
compatible version to come out. 

Comparisons 
Simply speaking1 the Corona is an IBM Personal Com­

puter done, and it is very tempting to compare the copy 
with the original. Ii we make the assumption that the 
quality is equivalent (which may or may not be valid), 
the pricing offers an interesting comparison . The two­
disk-dri ve version of the Corona costs $2945. An 
equivalent IBM configuration costs $3800-$2100 for 
the basic one-drive unit pJus $500 for the second drive, 
$250 for the graphics board, $200 for a monochrome 
monitor, $120 for the printer port, $120 for the serial 
port, $170 for an extra 64K bytes of memory1 $300 for 
a word-processing program, and $40 for the operating 
systems. Even the Compaq portable IBM clone, with a 
similar configuration, would run about $3900. 

Summary 
The biggest selling point of the Corona is its fine dis­

play. lt's a good machine with an attractive price . If you 
need a general word-processing machine with a key ­
board that's easy to get used to and a screen that 's easy 
on your eyes, then the Corona may be for you.• 

References 
1. 	 Glasco, David B. and Murray Sargent Ill. " Uslng IBM's Marvelous 

Keyboard." BYTE, May 1983, page 402. 
2 	 Langhorst. Fred E. and Thomas B. Clarkson Ill. " Realtzing Graphics 

Standards for Microcompulers.'' BYTE, February 1983, page 256 
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Never before has anyone put so much 
into something so good looking. Or so 
compact . lt took revolutionary design 
to do it. Design a lot of people couldn't 
accomplish for the price. But we did . 

In foct, the birth of the WY-50 intro­
duces a new standard for low cost ter­
mina ls. It was conceived to give you 
30% more viewing area . Developed 
to meet the most advanced European 
ergonomic standards. And best of all, 
delivered for a surprisingly low price. 

The WY-50 sells for on ly $695.00. 

BORN WITH ADVANCED 
FEATURES: 
• 14" screen. 
• 80/132 column format. 
• Soft-set up mode . 
• High resolution characters. 
• Low-profile keyboard . 
• Indu try compatible. 
• Only $695.00. 

For more information on the revolu­
tionary design, outstanding features 
and unique good looks of ou r Pretty 
Baby, con tact WYSE TECHNOLOGY 

and we'll send you a 
brochure filled with everything 

you need to know. 

The WY-50. It's a real beauty. 

Circle 492 on Inquiry card. WY/E Make the Wyse Decision. 

WYSE TECHNOLOGY, 3040 N. First St. . Sm1 Jose. 
CA 95134 , 4081946-3075, TLX 910-338-2251, 
i11 the east, call 5161293-5563, call toll-free. 
8001538-8157, ext . 932, in CA 8001672-3470, ex/ . 932, 
i11tlremitlwesl ,3131227-5011 ,in So.CA, 2131340-2013. 



port on the Consumer 
Electronics 

Show 

A bird 's-eye view of the latest offerings 


A single event dominated the Con­
sumer Electronics Show held in 
Chicago: the introduction of the 
Adam, Coleco's personal computer 
(see the photo above). Just as the 
Osborne computer once revolution­
ized the personal-computing market­
place by bundling applications soft­
ware, languages, and all the basic 
hardware except a printer for $1795, 
Coleco now offers a computer system 
with more standard features than 
seem possible for $599. 

The Adam personal computer con­
tains a Zilog 280 microprocessor with 
BOK bytes of RAM and a word pro­
cessor in ROM. A full-sized keyboard 
has a diamond-shaped cursor pad, 
function keys, and built-in numeric 
pads on the two standard game con­
troller units. According to Coleco, a 
512K-byte digital data pack system 
will rival the transfer rate of a flop­
py disk. The speed of the bid irec­
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by Phil Lemmons 
tional daisy-wheel printer included 
with the Adam is less than 15 char­
acters per second (cps), but that 
doesn't detract from the sharp quali­
ty of the characters. The standard 
Adam lacks a monitor but can use a 
television screen as a 40-column dis­
play and offers an optional 
80-column card for those who buy a 
monitor. The Adam is CPIM-com­
patible, and Coleco promises to make 
the most popular CP/M programs 
available on digital data packs. The 
company also daims its BASIC is 
source-code compatible with Apple­
soft. And if the computer features 
aren't impressive enough, don't 
forget the Adam's ability to run 
games written for Coleco's line of 
game machines. 

The Adam wasn't the only impor­
tant machine introduced at CES. 
Atari presented four new machines 
based on a 6502C microprocessor 

running at 1.79 MHz. The least ex­
pensive of these was the $199 600X 
featuring 16K bytes of RAM expan­
dable to 64K bytes and 24K bytes of 
ROM. In addition, a CP/M module is 
available as an accessory. Atari also 
introduced the 1027 letter-quality 
daisy-wheel printer for the low price 
of $349.95. The 1027 prints at 20 cps, 
faster than Colecds printer by 5 cps. 
The 1027, the Atariwriter word-pro­
cessing cartridge, and the 600XL 
computer are bundled as a word-pro­
cessing system for $599.95. But keep 
in mind that the keyboards of all the 
new Atari machines have on1y 62 
keys, no cursor-control keys, and on­
ly four function keys. That's under­
standable, for the price, but for word 
processing the Atari can't compare 
with the Coleco Adam keyboard or 
the Video Technology Laser 3000, 
which I'll describe shortly. Atari's 
800XL has 64K bytes of RAM and 



produces output to drive a monitor, 
whereas the 600XL has output for a 
television only. Both the 1400XL and 
1450XLD contain a built-in 300-bit­
per-second modem 4fld a speech 
synthesizer but the 1450XLD adds a 
built-in disk drive to the package. 

More Machines 
Spectravideo improved its 318-a 

280 running at 3.6 MHz- and intro­
duced the more powerful 328 (see 
photo 2) . Although the 328 lacks the 
earlier model's built-in joystick, it 
provides cursor-control keys, a 
numeric pad, and five programmable 
function keys. The 328 has 48K bytes 
of ROM expandable to 96K bytes and 
80K bytes of RAM expandable to 
256K. The standard ROM contains 
BASIC, a word processor, a terminal 
program, and on-line documenta­
tion. 

Tomy introduced its 16-bit, $129.95 
Tutor, a microcomputer that is based 
on the TMS 9905 microprocessor (see 
photo 3). Torny's promotional effort 
stressed that the Tutor can instruct 
children without parental supervi­
sion. The machine features a rubber 
keyboard, and a disk drive is avail­
able. 

The fastest 6502 machine on view 
was the Video Technology laser 3000 
(see photo 4), which runs at 2 MHz. 
The machine's keyboard features cur­
sor-control keys, a numeric pad, and 
eight programmable function keys. A 
plug-in Z80A cartridge enables the 
machine to run CP/M software, and 
its 64K bytes of RAM are expandable 
to 192K bytes. The Laser 3000 has an 
Apple-compatible mode, and Video 
Technology says that two custom 
large-scale integration chips replace 
more than 100 discrete integrated cir­
cuits that would otherwise be 
necessary. The chips also perform 
video processing, memory manage­
ment, and system control. The laser 
3000 displays 80 columns of text and 
has 560 by 192 pixels (picture 
elements) in the color-graphics 
mode. Standard items include four­
channel sound generation, a Cen­
tronics parallel-printer port, and a 
cassette interface. Although the 
machine can support as many as fo~ 
disk drives with 164K bytes, neith~r 

Photo 2: The new 328 from Spectravideo. 

Photo 3: The Tutor fro m Tomy. 

Photo 4: T/1e Laser 3000 from Video Technology, which nms at 2 MHz, was the festest 6502 
machine at t11e CES Show. 
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Photo 5: The Unisonic Wafer-Driven Home Computer System is based 011 the wafer drive 
from E11trepo. 

the disk controller nor a serial­
communications port is included as 
part of the standard equipment. 

Unisonic displayed a Wafer-Driven 
Home Computer System (see photo 
5), one of the many machines that 
uses the wafer drive from Entrepo. 
The wafer drive evolved from con­
tinuous-loop recording tape, former­
ly called a stringy floppy. 

General Consumer Electronics in­
troduced a keyboard and Hght pen 
for use with the Vectrex Graphic 
Computer System, its 6809-based 

game system. GCE also demon­
strated programs that used the light 
pen to compose and edit music and 
to generate animated graphics. The 
software helped produce animation 
by interpolating lines between those 
drawn with the light pen. The light 
pen sells for about $40, and the basic 
system's price has dropped to $100 
without a keyboard. 

Texas Instruments displayed a cos­
metically improved version of the TI 
99/4A but declined to announce the 
forthcoming 99/8. The 99/2, which 

was announced at the winter CES in 
January, has been discontinued. 

Commodore demonstrated Magic 
Desk, a desktop manager for the 
Commodore 64 home computer, 
dropped prices, and once again in­
troduced its Executive 64 portable 
computer, yYhich looks just as good 
nqw as it did at the winter CES and 
at the National Computer Con­
ference. The Executive 64 is a port­
able Commodore 64 with a 6-inch 
color monitor and one or two disk 
drives in a compact 27-pound pack­
age. It does not come equipped with 
a printer. The price for a one-drive 
system with 641< bytes of RAM is 
$995. An optional Z80 cartridge per­
mits running CP/M programs. 

Standard Miracles 
As of s~er CES 1983, the only 

low aspect about the low end pf the 
personal computer market is the 
price of the systems. The one possi­
ble exc~ption concerns the speed of 
mass storage. Depending on now fast 
the wafer drives and digital data 
packs prove to be in normal use, peo­
ple may demand the speed of ran­
dom-access storage devices as stan­
dard equipment in their home com­
puters. The corppany to be the first 
to introduce a $600 system that in­
cludes both a floppy-disk drive and 
a letter-quality printer may be the 
next ~arket leader.• 

Phil Lemmons, l'ksl Coast Bmmu G1ief of HYTE, 
can be contacted at BYTEIMcGmw-Hi/I, 4t/i Floor. 
425 Battery St ., San Francisco, CA 94lli, (415) 
398-7990. 

* CUSTOM BASIS CONFIGURATION AVAILABLE * COLUMBIACALL FOR CONSULTATION & WRITTEN PRICE QUOTE 
48 HR. CONTINENTAL U.S. WARRANTY SERVICE CPIM & IBM PC COMPATABILITY~1s1os
REPLACEMEN T. FREE 24 HR. SIGN ON TO OUR 128K RAM , 8 SLOTS 
BASIS BULLETIN BOARD. DUAL 320K DRIVES 

U.S. #1 DEALER FOR 

AUTHORIZED SALES & SERVICE 
 EPSON PRINTERS • COMPUTERS STA TE OF THE ART MICROS 

HAYES MODEMS • THUNDERCLOCK "COLOSSUS™ BASIS" 

12BK RAM: BASRAM 256K CARO; 
 NEC PRINTERS. MONITORS 

CPIM 3.0; APPLE DOS 3.3 SOFTWARE BY MICROSOFT, EQ5o~~~N1EQ5~L

DR#l ; RANA ELITE THREE 660K MICRO flRO, SORCIM, PERFECT & MORE 
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The Next Five Years 

in Microcomputers 


Our user unlocks his crystal ball and becomes a seer 

I've told this story before, l:lut it's 
worth repeating. In 1954I was invited 
to the University of Illinois to see the 
ILIAC, which at that time was the 
world's most powerful computer. 
Housed in a gymnasium, it was sup­
ported by the world's latgest air-con­
ditioning system. 

ILIAC was a vacuum-tube ma­
chine. Two undergraduates had the 
singular job of rushing about insiae 
ILIAC with shopping carts full of 
tubes; when one burned out, they'd 
replace it. It did all its calculations 
three times anl'i took a majority vote 
on the answer, because a tube might 
burn out while it wa5 making a 
calculation .. 

For all that, time was scheduled on 
ILIAC months in advance; it really 
was the world's most powerful 
machine. 

The TI-59 programmable scientific 
calculator is considerably more 
powerful than ILIAC was. 

That development took 30 years, 
but technology always accelerates. 
Barring nuclear war, there should be 
nearly as much change in computers 
in the next 1D years as there was in 
the preceding 30. 

When you. try to predict trends, 
you're usually too far out over tlie 
short run and too conservative over 
the long haul. Still, we can see where 
the computer revolution is taking us: 
by the year 2000, anyone in the West 
who seriously wants to will be able 
to get the answer to any question, the 

by Jerry Pournelle 
answer to which is known or 
calculable. 

That's a pretty strange world1 but 
it's nearly inevitable. Microcomputers 
will contribute to that world: they'll 
be the link belween the big machines 
and the ordinary citizen. Having 
stepped that far out, let's get closer 
to home and look ahead five years. 

When the micro world £irst started, 
it was all one community: hobbyists. 
The last time NCC was held in 
Anaheim, everything- all the micro­
computers, software, h~dware, sup­
port people, the whole works- was 
hidden away in one back room at the 
Disneyland Hotel. 

Like pariahs. As if AFIPS (Ameri­
can Federation of Information Pro­
cessing 5odeties1 which sponsors 
NCC) was ashamed of us. 

This yeat's NCC is dominated by 
microcomputers. The old high priests 
of the computer industry may still 
dislike us, but they can't ignore us. 

In those days, hobbyists dominated 
the micro world. If you weren't a 
hobbyist, if you were just a user like 
me, you were not only rare, you had 
no choke but to team up with one of 
the wizards. You didn't just walk into 
a store and buy a computer system. 
Good equipment was put together, 
often from kits. 

That's all changed now. One of the 
people who changed it was Adam 
Osborne, who packaged a working 
system with enough software to 
make it useful and sold the whole 

works-machine, software, and all­
for about half what anybody else 
charged for a comparable package. 

That's one of the currents in the 
micro stream. Another is represented 
by Bill Godbout and his Compupro 
team. They seU advan.ced equipment. 
Compupro machines are widely 
used for software development, but 
you still have to know something 
about microcomputers, or have con­
sultants who do, in order to take full 
advan tage of the Compupro line. 

Another trend is represented by 
Apple's Lisa: not really all that ad­
vanced, maybe even overpriced 
when you consider whaf s inside the 
machine, but sold to a market that's 
interested in the convenience. Lisa 
doesn't really compete with Osborne 
or Compupro; as far as 1can see, Lisa 
is cutting into a market that's used to 
paying a lot more than $10,000 for 
machinery. This is the computer as 
executive perk. 

Clearly then, trends will affe.ct the 
Godbouts and the Osbomes quite 
differentlyi and those two won't be 
the whole story eithe.r. Mkroproces~ 
sors are going to appear in all sorts 
of ways that won't be recognizable as 
computers. Home appliances, cars, 
television sets, home security sys­
tems, games, and a lot more- all 
those industries will be affected. 

In other words, there's no such 
This article is basi:d an 11 prese11ta~ior1 given at 

the 1983 National Computer Co1tfef1!11U. Dr. Adam 
Osborne was the other speaker al /he p1t!Sentation . 
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workstations, enclosures, and 
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Furniture and Accessories .. . 
our name says it all. 

Computer Furniture and 

Accessories, Inc. 


515 West 132nd Street 

Gardena, CA 90248 


(213) 327·7710 


thing as "the'' future of the micro­
computer industry; it's a bit like ask· 
ing someone in 1950 to talk about the 
future of the traru;istor. We can look 
only at broad trends. 

Adam Osborne is interested in the 
mass market and predicts that most 
micros will, in the next few years, be 
sold to people who dbn't want com­
puters at all. They only want 
machines that do things. 

He may be right, although-given 
the trends toward making "computer 
literacy'' the new buzzwords and re­
quiring an understanding of com­
puters for graduation from college 
and perhaps even high school-one 
could argue that Osborne has mis· 
read the trend. In any event, I'll stay 
mostly with things that look and act 
like computers. 

Hardware 
We can sum up the hardware trend 

in one sentence: more capability for 
less money. That trend will accel· 
erate. 

MemonJ: the price of memory has 
fallen every year. When I first bought 
Ezekial, my late friend who hap­
pened to be a Z801 16K bytes of high­
quality (Industrial Micro} static mem· 
ory cost more than $500. Thar's 
$31.25/K. Today, top-quality static 
memory (Compupro) costs $995 for 
128K bytes, or $7.77/K. Dynamic 
memory has become more reliable, 
and ifs a lot cheaper. This month's 
BYTE advertises deals such as 256K 
bytes for $795, or $3.lOfK. 

I can do even better than that. I 
have a Macrotec dynamic board: a 
full megabyte for $1983 list. That 
works out to $1.94/K. These are ad­
vertised retail prices for single 
quantities. 

The next generation in memory re· 
quires some new technology; it won't 
be enough to imply glue a batch of 
the 64K·byte chips together. How­
ever, there's absolutely no reason to 
suppose the new technology won't 
be forthcoming, either from here or 
from japan. Thus we can in con­
fidence say that five years from now 
memory will cost no more than 15 
percent of what it does now. The 
smallest machines will have a full 
megabyte; most will have a lot more. 

Ten-megabyte microcomputers will 
be common. 

ROMs: ROMs will be cheaper, too, 
so that it will be easy to have ROM 
software as part of a computer pack· 
age. Instead of programs on disks, 
machines will have their operating 
system, text editor, and other com­
monly used stuff built in, the way 
BASIC was built in on the old TRS·80 
Model I. 

Use of ROMs as a means for dis· 
tributing software may cut down a lot 
on piracy. 

EROMs (erasable read-only mem· 
ory) will let you do things like recon­
figure the keyboard and otherwise 
customize the system. You do that 
once and forget it. 

Mass storage: I've titled this section 
mass storage rather than disk drives. 
I think floppy disks will be with us 
in five years, but they may largely be 
relegated to their original purpose of 
transferring information from one 
machine to another, rather than as a 
mass-storage device. 

Incidentally, my engineering ad· 
visers predict that in five years both 
the 8- and 5 1/t-inch floppy disks will 
be a dying breed; they11 be replaced 
by some kind of hard disk1 possibly 
the cartridge Winchesters, and one of 
the vest-pocket disk systems. The 
vest-pocket (3%- to 31/2-inch) disks 
would already have made great in­
roads into the 51/•·inch market if the 
industry could agree on some kind 
of standard. 

Note the -trend in disks. Ezekial's 
disk system-two drives, controller, 
interface, and cables-cost $2000 for 
241 x 2 = 4821< bytes of storage, or 
$4.15/K. This month's BYTE adver­
tises Compupro double-sided quad­
density clisks with controller at $1595; 
for that you get 2.2 megabytes, 
2200K, or $0.73/K. 

The trend in hard disks is just as 
dramatic. Five years ago, you couldn't 
afford hard disks. Now, George Mor-­
row will sell you 16 megabytes for­
matted, with controller, for $1595; 
that's $0.099, less than a dime per K! 

Of course other mass-storage 
devices are available. We have bub­
ble memory, battery-backed memory, 
streaming tapes, disk cartridges, and 
such like. We don't need to know pre­
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Today, Columbia offer you the 
highest level of IBM-PC hardware 
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cisely what we11 be using five years 
from now. We can, however, be sure 
that it won't cost more than a nickel 
a K, and will probably be a lot less; 
and it will be fast . 

Five years lrom now it won't be 
worthwhile building a micro with 
less than 10 megabytes of mass 
storage. 

CPU: an interesting race is going 
on: which chip will dominate the 
next few years? The leading con­
tenders are the 8086 and its suc­
cessors versus the 68000. The ZBOOO 
seems to have dropped out of conten­
tion, The 16032 is a dark horse, with 
very interesting chip architectUTe. 

Most analysts believe that the 80861 

followed by the upward-compatible 
2-86, possibly followed by more 
upward-compatible successors, and 
the 68000 are the chips to watch. 
Which one you ought to go with is 
a financially important decision, but 
it's not crucial to our analysis. 

We're pushing out to the limits of 
VLSI (very-large-scale integration) 
technology, but there are bound to be 
breakthroughs. If we assume CTU 
complexities will go up by only a fac­
tor of two while the price is cu t in 
half, we get a fourfold increase in 
bang for the buck. 

Linking: the main problem with 
Ethernet is that it's expensive. That 
won't last. I don't mean that the hard­
ware for Ethernet itself will necessari­
1y fan in prke, although that's very 
likely; I do mean that hardware for 
linking computers together into net­
works will be made steadily more 
available. 

Some engineers think the RS-232C 
system, carried to its full potential, 
will be more than sufficient. Others 
reject that. Few, however, believe we 
won't have reliable, fast1 and low-cost 
intersystem communications hard­
ware well before 1988. 

For example, I fully expect one day 
to talk to my editor in New York 
while we both have text on our 
screens. 111 use a light pen, or some­
thing similar, to mark my text, and 
my editor will see the same thing 
happen on her screen, but we won't 
have to give up our voice communi­
cations to do that . The limiting fac­
tor here isn' t computer technolqgy, 

it's the phone company. 
Other shtff: Pournelle's Law: Iron is 

expensive, but silicon is cheap. 
Modern hardware1 memory-man­

agement units, system support, math 
chips, voice-recognition units, and all 
that paraphernalia will get cheaper 
and more plentiful. 

The trend in printer equipment 
isn't quite as dramatic , In 1978 I paid 
about $3000 for a good letter-quahty 
printer. rd have to pay about $2000 
today, and I'd be surprised if I diddt 
have to pay at least $10001 possibly 
$15001in 1988. 

Impact printers require a good bit 
of machined metal, and that gets 
more1 not less, expensive. The cost of 
chips has dropped enough that 
printers can be smarter and still be 
Jess expensive, but there's a mini­
mum that mechanical equipment 
isn't likely to fall below. 

However: machines that are a com­
bination of laser printer and copy 
machine are available this year for 
about $15,000 in quantity one and 
about $7000 in quantity 1000. The 
usual trend is for this year's quantity 
1000 price to be next year's quantity 
one price. Within five years, laser 
printers that will also be your office 
copy machin e will be available for no 
more than letter-quality printers cost 
today. This will give us amazing 
capabilities for producing camera­
ready copy, complete with variable 
typefaces and excellent graphics. 

Bottom line on ~1ardware: hardwate 
costs less for more capability. Total 
systems costs are coming down. 

In 1977 Ezekial, my first Z80 ma­
chine, cost about $12,000, including 
software, systems integration, letter­
quality printer, modem, cables, and 
a maintenance contract. He wa a 
very advanced machine for his time. 

In 1983 Zeke II cost about $8500. In 
speed and other capabilities, Zeke Il 
is at least twice as powerful as Zeke 
I was. He's three times as fast, has a 
1200-bps modem, twice as much 
memory, and almost 10 times as 
much disk storage. He has more and 
better software. Yet he costs on1y 75 
per~ent as much. 

1f all I wanted was enough equip­
ment for word processing, r could 
save even more by getting an 
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Osborne, the communications pack, 
and a tolerable printer. I'd till end up 
with as much system as Zeke ever 
was, all for $3500 or so. That's 30 per­
cent of what I paid for Zeke, bu t the 
same capability. 

That trend will obviously continue. 
In five years you should be able to get 
a fuU business-quality system for 
what home computers cost now; 
while microcomputers that will do 
nearly all that the $100,000 minicom­
puters can do will be available for less 
than $10,000. Notice thal f m using 
real dollars, with no adjustments for 
inflation. 

Software 
The general statement is simple: 

software is going to be cheaper, more 
universal, and easier to use. 

Ibr instance, right here at this show 
Epson America is showing some 
pretty radical software: it's Chris 
Rutkowski's Valdocs system, which in 
eifect uses the text editot as an oper­
ating system. 

The Valdocs concept is certainly 

headed in the right direction. You 
turn on the machine and it comes up 
in the text editor. U you want to call 
a friend, you push a couple of keys 
and you're in communications, either 
by voice (by picking up your phone) 
or computer-to-computer. 1f you 
want to see todays sd1edule, you 
push another button. You can get a 
printout of your next week's appoint­
ments. Another button uses your 
computer as a desk calculator. 

In theory, you don't have to refer 
to the documentation; you find out 
how to use Valdoc with online help. 

That's where software is going. It 
isn't there yet, because (in my judg­
ment) the 2'.80 isn't fast or powerful 
enough to support all that work with 
tolerable speeds. No matter. The 
hardware exists. Tthink it would be 
easy to get Valdocs working like a 
striped ape on a machine like the 
Eagle 1600, for example, wj th its hard 
disk and fast screen. 

Other trend-setting programs are 
on display out there. Lotus 1-2-3 is 
moving in the right direction. So is 

Visi On. Richard Frank's people at 
Sorcim haven't yet integrated Super­
writer and Supercalc, but that's only 
a matter of time. 

Voice-controlled systems are avail­
able, and 0£ course there's App1e's 
Lisa. 

They're aU headed in the same 
direction: making very complex pro­
grams easy to use. They integrate the 
computer directly into people's lives 
and make it accessible to people who 
aren'.t interested in learning CP/M 
and BASIC; this trend will accelerate. 

Prices will inevitably fall: as the 
market base expands, it wiU be possi­
ble to make large profits from 
moderately priced software. Books, 
after all, sell for less than $25, but 
there's no shortage of peopJe willing 
to write them, and some of us make 
a fair living writing books. Software 
development will be the same. 

As software prices fall, support 
levels will fall: documents will be bet­
ter, there will be more and better 
online help features, and the need for 
expensive people to answer tele-

Monitor 
Computing 

Incorporated 

(213J 885-5715 
Mail orders: 

Monitor Computing Inc. 
8608 Wilbur Ave. 
Northridge Ca. 91324 

Availability on sorn& Items Oml­
ted-Prices subject to change. 

All Uerns in laclory sealed caf­
tans,covered by factory warran• 
lies. 
We accept cash, caslliers check. 

Shipping added to all orders. 
Californ la residents add sa les 
lax. 

APPLE PRODUCTS 
l6K Memory Card •• .... ..•..•. $65.00 
Microtek Magnum80 .•.••...•• $179.00 
Vide eo Col .............. . . .. $249.00 
Microsoft Z-80 , ••• , • . . .... •• . $249,00 
Microso ft Premium System • •• . $4&9.00 
Add-On Dnve ................ $240.00 
Krall Joystick . ..••... ... ..••. . $48.00 
Grappler+ .................. $11 9.00 
System Saver ...... .. ....... " $74.00 

PRINTERS 
Okldata 82 • , ... , . . ........ .. . $399.00 
Ok idata83 •••••• • • .•..._.... , $639.00 
Okidata B4p ........ ......... , $949.00 
Okidate B4s ••. •... , •• • ,, .... , $999.00 
Okidata 92 . ....... •....•. .. . . $.490.00 
OWldata 93 ........ ..... ...... $110.00 
C .l\oh 8510ap ........ , ... , .. . $379.00 
C.ltoh 8S10bd , , , • " .......... $499.00 
C .llOh 1550p - ' .. ' ..... I ...... $675.00 
C.lloh 1550s , .. . . .. . , .... , ... $735.00 
C .lloh F10-40 • . .• , , . , . , , , • , , $1199.00 
C.Uoh Fl0-55 .............. . $1489.00 
Nee 8023••.•••..•.••.••.• . , •. S399.00 
Nee 7710• •• ­ ........ . . ..... . $1985.00 
Nee 7730••••. .. , .. , .•• . ..• ,. $1965.00 
Toshiba P1350 •. , , , , . , , , , , , • $1495.00 

MODEMS 
Hayes Smarlmodcm 300 , . , __ . S211.00 
Hayes Smar1modam1200 , ____ • $499.DO 

SPECIALS 
MORE MODEMS 

Hayes Mlcromodem 2 ..• . ..• •. $279..00 
w/ term. program •.• , ... , , , • $315.00 

IBM PRODUCTS 
A.ST Combo Board .••• • . •••.. $345.00 

New Videx Ultraterm •. $295.00 Ouadram 4 Function Board . .. s 210.oo 

$ 
Tandon 100·2 Oisk Ori~e , , , , . , $268.00

Head Cleaning Kit..... 17.00 Da1amac:H<ird Diskor1ves 
Sm ith-Corona TP1 . . .. $499.00 5 Megaby te ............. . s1195.oo 

12 Megebyla , .... , • , , •. ., . $1595.00 
Cornrex Cr-1S ........ $699.00 1aMe9aby1a , ....... ,,,,. s199s.oo 

Diablo 630 . ......... $1670.00 MONITO~S 
Cool Time w/clock $69 00 Tuan Green ................. $139.00 

• · • • • • Ta)(lln Amber . . , .. , ... ,, . . . , .. $149.00 
(Uke System Saver buf with real time clock) Tuan RGB Med-Re~ • , ..•..•. $.329,00 

Axion 320K Ramdisk .. $579.00 Taxim ROB H -Res ........... S499.oo 

$ 
Apple lnle(taco ..... , .,, ,, , , , , , , CALL 

T DK 8" SS/SD (box ol 10) , 23.00 Amdek Colar 1 ...... , ... , • •• , $2.99.00 

TDK 8" OS/DD (box ol 10) • $25 .00 Amdek Color 2 . .. , , •. ',,','', $399..0o 
Amdek 3000 ..... ... ........ , $139.00

EPD 5 p t I Amdek 300A , ................ $159.00 . Urge rO eC OrS Nac-1201 Green ••••• ,, .••. ,., $169.00 

Lemon $48 00 Nee 1205 Amber . • , ......... ,. $189.00 
• • • • • • • • • • • • • • • • • Nee Composite Color , , , , • , • , , $2,99.00 

Peach ........... . .... . $69.00 TERMINALS 
Lim8 , .. , , , , ... . , . . . . . . $78.00 Televideo 925 .. . ............ , $695.00 • 
Q r $95 00 Tele~ldeo 950 . . . .... , " • • ,,, . $895.00 .____a_n""g_e_ ._._._._._._. _· _. _. _. _. _·_._.___•_ __] Axion oa1allnk . ••. .•...••.... $289.DO 
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How Dow Jones News/Retrieval 

Makes Learning Fun For The Oertells 


The Oertell 's have discovered there's something enjoyable for 
every member of the family in Dow Jones News/Retrieval®. 
This unique computerized information service is changing 
the way this family learns, shops and gathers information. 

"The Whole Family Enjoys It" 
' I started the News/Retrieval service primarily for my 

personal investment decision-making, " explains Harold 
OerteU. "But since the service was installed, the whole 
family is enjoying it in ways I never imagined." 

There are 20 data bases in all , including sports, weather, 
general news, a shop-at-home service and movie reviews. 
Even a complete 20-volume encyclopedia, plus business 
and financial infonnation. 

"News/Retrieval puts an incredible amount of infonnation 
at our fingertips," says Harold's wife, Elinor. ' It's really 
broadening all our minds and is especially good for the 
kids. When you have something that's both fun and educa­
tional, you have something very special. 

"It Makes Learning Fun" 
The fun part is accessing the infonnation. There's a natural 
love affair between kids and computers . Seventh-grader 
Ronald and his 15-year-old sister, Ingrid are proof of this. 
" It really makes learning fun," Ronald explains. " I've al­
ready used the electronic encyclopedia more in just a few 
weeks than I have our printed encyclopedia in my whole life." 

Both Ronald and Ingrid have found the easy-to-use en­
cyclopedia and the various news-oriented data bases in­
valuable for a variety of school projects, from special 
reports to biographical data. 

But the sports data base for Ronald and the movie 
reviews for Ingrid are the real passion. "Some 
times I'll go into the encyclopedia confesses 
Ronald, "just for an excuse to go into sports 
later. They've got everything." 

For Elinor, the News/Retrieval shop-at-home 
service " makes it easy to comparative shop. 
But I'm most excited 

about the way the kids are learning to become computer 
literate, which will be so important later on in their lives. " 

"It's Paid For Itself For Life" 
As for Harold, his initial enthusiasm for News/Retrieval 
hasn' t changed a bit. 'As far as my investments are con­
cerned, it s already paid for itself for life. I have more 
control over my investment decisions than ever before. " 

But there is one problem. As Ronald puts it, "Sometimes I 
think we need more than one computer.' 

Call For Free BookJet 
For learning that's fun, all you need is a personal computer, 
a telephone and a modem. Ask for a demonstration at a 
computer store or call for a free 12-page booklet. 

Call Toll Free 
1-800-345-8500, Ext. 5 

(Canada, Alaska & Foreign call 1-215-789-7008, Ext. 5) 

Dow Jones N cws/Rclrieval is a registered trademark 
of Dow Jones & Company, Inc. 
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Get instant answers 
for tough questions. 
SEI™verbal skills pak
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Enjoy it. 
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Get smart with words. 
foreign words in English 
V>n f!'e 11err.i1 Q"r ' • 1 ~~--" $30 

acronyms 
Uns1 IOl.51Ch\"0Uf· - ::;,,.- I' lb $25 

f'I want to add questtons." 

·•1 want to use my own words." 

"I hdve another hint." 

So change ours: 

Easy-to-use-editor 

on every SEI rM disk. 

Learn a language. 
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B04/ B26-3m 

Vl•o . " •J Mail•rCord ,. • .•1.- . ' ... , .l r 
•1 •~ 1 lfJ ' J ~ 1~ d:' t1Q Clr it .,., .•r<U'ltn 
f l~, - •I dfyi •'_, II ~ N(\.)"?f" r ). 11'; 

rr .,11\ ~I .1 eJ SEI 1.;..•.,. tl~t 1h .,-~ h 

phones will disappear. Companies 
that can't do it right the first time 
won't survive. 

Programming languages are get­
ting more accessible, and a lot of peo· 
pie will learn to program. A few years 
ago, hardware was available, and 
some people took advantage of it to 
start new companies. The result was 
Altos, and Apple; and some other 
outfits you've heard of. 

A number of well-known software 
houses started the same way. 

That will happen again and again 
over the next five years as develop­
ment-quality systems become avail­
able at popular prices. Languages are 
falling in price: I've recently been told 
of a BASIC compiler for less than 
$100, JRT Pascal isn't likely to be the 
only high-level language for Less than 
$50. 

As micros become more powerful, 
imagination and program design gets 
more important than the ability to 
write efficient code. If you can make 
your program easy to use, who cares 
how elegant it is? Not very long agq, 
what was important was the ability 
to do fantastic tricks in assembly lan­
guage. When memory gets cheap, 
however, it's not worth paying com­
puter wizards to write memory­
efficient code. 

Even now, what's really important 
is the ability to describe needed 
progratt\S- tO write what my mad 
friend Maclean called a metalanguage 
description of a program. Coding 
Visicalc so that it would run on an 
Apple was really brilliant work; 
writing the ame program in Pascal 
to run on the Sage 68000 is a student 
exercise. 

Some other discontinuities are just 
around the corner. For example, 
within the next five years, probably 
a lot sooner th.an that, someone is go­
ing to build what amounts to a USP 
machine for micro prices. A lot of 
software is being written in LISP: text 
editors, spelling programs, that sort 
of thing, and also a lot of teaching 
programs. A lot of artificial intelli ­
gence people will suddenly be able 
to write programs with a potential 
market of tens of thousands of 
co_pies. 

The educational potential of com­

puters hasn't even been touched. In 
my judgment, it's better that kids 
program computers than that the 
computer programs the kids; I've 
never been wildly fond of so-called 
programmed learning. On the other 
hand, the use of computer games to 
teach valuable lessons has hardly 
been exploited at all. There's poten­
tial for a billion~dollar industry in 
educational software, but first it has 
to be created. 

Will Micros Really Rival Minis? 
Answer: yes. 
there are some definite hardware 

limits to microcomputers. You can do 
only so much with a single chip 
before you run into fundamental 
problems. Those limits won1t matter, 
though, because of parallel process­
ing. Concurrent CPIM-86 is just now 
catching on; when people realize just 
what you can do with c-oncu.rrent 
processing, it will really take off. 

Example: the Valdocs program I 
mentioned earlier tries to do every­
thing by overlays. When you call the 
scheduler, or address book, it saves 
off your text automatically. It effec­
tively logs you out of the editor, and 
you're lirrtited by the speed of your 
disk drives. 

With concurrent processing you 
won't have to do that, and programs 
to accomplish all that Valdocs does, 
and more, won't be hard to write, 
especially with a language like 
ModuJa-2 to write them in. 

A few years ago, those of us who 
like peering into the future said that 
the trend was toward "one user, one 
CPU." We believed that multiuser sys­
tems were swimming against the 
current. 

Now I think it's clear: we're head­
ed not just for "one user, one CPU;' 
but several CPUs for each user. We 
haven't even begun to wring out the 
potential of parallel processing. 

The kind of muJtiuser system 1 see 
coming gives each user several CPU 
chips connected through a bus and 
capable of doing concurrent process­
ing; quite a lot of memory; a ter­
minal; and some kind of dlsk drive, 
quite possibly a small WinChester. 
His operating system will allow con­
current processing, so that he can ap­
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pear to be several "virtual terminals''; 
one of those terminals has his text 
editor, another his scheduler and 
card-file box, another is connected to 
an electronic-mail network. 

Locally he11 be connected to other 
users through a netwo:rk that Jets him 
share use of a laser printer and a real­
ly big hard disk with tape backup. 

The·only difference between what 
I've described and a VAX is that the 
micro system will be a lot easier to 
use, and it will be cheap. 

The trend, then, is clear: micros 
will get more like minis at the same 
time their prices are falling, while 

higher-level languages will be more 
widely available and cheaper. 

That's significant, because the 
trend will be toward portabiHty and 
modularity. t won't be necessary to 
start over when writing a new pro­
gram. Programmers can bring over a 
number of modules intact and just 
write new stuff. They'll also be able 
to understand their programs. 

Meanwhile1 we'll see a trend 
toward making graphics available to 
a wider and wider group of program.­
me.rs. You won't have to be a wizard 
in order to write decent graphics. 
Languages like Modula-2 really lend 

themselves to this, and I expect in u,e 
next couple of years to see Modu1a 
graphics modules offered for sale to 
programmers. Graphics statements 
in many BASIC languages are avail­
able right now. The Otrona has them, 
and the Zenith Z-100 even has color 
statements in its BASK. 

All this will make graphics avail­
able to the business and educational 
programmer as well as to the gamer. 

Games 
Speaking of games: Larry Niven 

and I are at this moment writing a 
game around our book Inferno. I 

- - ---------- ------------- -----.notice that Infocom, the company 

The MAGIC 
you've been waiting for 
· is now available 

for only s2,295 
Magic has it alt! 

• 	 Compatibility 
Magic comes w101 CP /M 2 2 
giving access lo a large variety 
of proven sott ware. 

• 	 Capability 
Magic provides a high resolu· 
11on monilor and two DSDD 
disk drives for substantial 
data storage 

• 	 Useabilily 
Magic comes with Perlecl · 
Wrrter •. Perfect Spe ller · . 
Perfecl ·Ca lc · , Perfect-Filer· 
and CBASIC'M ready for 
immediate use 

• 	 Portability 
Magics keyboard with numenc 
pad stores easi ly w1th1n the 
system housing for transport­
ing to d1t1e ren1 locat1ons. 

• 	 Flexibility 
Magic comes wi th a RS232C 
and a para llel adapter - ready 
lo be connected 10 a modem 
and•or printer of your cho ice . 

• 	 Reliability 
Magic 1s a ·quahly" system 
using "state-of-the-art " 
components and is backed 
by a 120-day uncond1t1onal 
war ranty 

You can believe it's 
+ - --- -'---.. --+-- + + ..j. --; ...._:_ma.... ···L·-~ .. ,.__..\·.~~ 

T 	 \• 1 •••••g
... 	 \ - " \ - .... 
-- fl' f ___,, ... ---r-- I-------?----+ -- -'\-~ .. --- _.._ 
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that markets Zork and various other 
script-driven interactive games, has 
sufficient cash flow to take out really 
big ads now. 

We can expect to see a Jot more of 
this, and gaming rights will become 
as important to authors as their 
foreign rights. If you couple video 
disks to interactive games, you gel a 
possibility of a whole new entertain· 
ment form, a story in which the 
reader can participate. I notice that's 
already happening in certain comic 
books, where you're instructed to 
turn to different pages depending on 
your decision at various points in the 
story. 

Videodiscs, languages like PILOT, 
and new cheap, fast processors can 
create a new entertainment field. I'm 
not sure when it will happen, but it 
can't be too long before you can buy 
a videodisc and game cartridge that 
lets you be the central character in a 
Star Wars adventure, and when it 
comes time to fly your ship, or shoot 
the bad guys, you actually control the 
shlp and the gun turrets : combining 
interactive fiction with an arcade-type 
game. 

Miscellaneous 
So far I haven't even said anything 

about new languages or trends 
toward programs like PEARL and 
The Last One, so-called program­
writing programs. Both trends will 
continue, of course. Computer­
assisted programming is one of the 
goals of the artificial intelligence com­
munity. This too will contribute to the 
software explosion, driving it to the 
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LOW-COSTRS-232 NETWORKING. 


THE AllY·PORT-10-AllY-PORT 

SMARTSWITCH.S895. 

MODEM CPU CPU
PRINTER 


Here's an affordable way to 
switch up to eight RS-232 ports 
in any interconnection. Any ~rt 
can select any other port, with up 
to four pairs of ports communi­
cating at the same time. Push­
buttons define each port as either 
DTE or DCE, for quick and 
ea~ installation. 

The Smart Switch is controlled 
by simple user-
friendly com­
mands. A 

port, detennine status, and log-off. 
If the elected p rt is busy, it's 
smart enough to let you know 
when that port is available. 
What's more, it can optionally time­
out connected p rts not in use. 

Use the Smart Switch to ere-
ate your own low-cost network 
linking a number of terminals, 
printers or computers. Use it 

to give as 
many as 
seven users 

access to a single 1/0 port on your 
computer, or stx users access to 
two different computer systems. 
Or use it with any distributed 
computer environment. 

To learn more about the SS-8 
Smart Switch, call David ShWll· 
way toll-free at ( 800) 854-7226. 
In California call (714) 979-0363. 
Or write Western Telematic, 
Inc., 2435 South Anne Street, 
Santa Ana, California 92704. 
Or telex 467741. 

2-character 
sequence lets [·······~·-== n n n IS o western 
you select a • L..::....::::J LSD telematic inc. 
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logical limit: if you can describe what 
a program does, you can write the 
program. 

I do not think we will reach that 
limit in five years; but we will have 
moved a surprisingly long way 
toward it. 

Talking Computers 
I've seen some spectacular things 

done in this field, but I don't really 
have a good feel for how qu.ickly it 
will develop. Certainly the hardware 
will be available. It ah'eady is. The dlf­
ficul ty is in devising crashproof soft· 
ware. That's going to depend a lot on 

the AI community, and predicting 
the state of AI is a risky business. 
Theyre always going to have a break­
through Real Soon Now. 

Then they get one, and things 
change rapidly. 

Specifics 
I'll make a few guesses based on 

the above analysis . 
I'll make a guess that there's a 50 

percent probability that by 1988 Dr. 
Ospome's company will be selling 
machines that talk and listen. The 
odds are 4 to 1 that Compupro will 
have such machines. 

-------------------- ------- ._, question, but we'll be approaching it. 

Camden County, New .Jersey led the way. 

In the development of the chip of the century. 


The natron's corporate gfants have always been here. Vibran t industrial leaders and 
renowned universities-Rutgers. Penn. Drexel. Temple-have encouraged art eiccit­
lng hlgh·tech envlro11menl. Enterprising computer pioneers seuled here to take advan· 
tage of the vast pool of software and hardware experts in Camden County. 

Join us. Flnanclng expertise, coupled with mmediale occupancy in superb 1ndus· 
t rial parks or high rise office bulldlngs. wil l help you make a smooth move. Super 
highways, river and rail facilities and an industrial airport are ready for your use. 

Don't hesitate. Camden County's line housjng. excellent schoots and diverse 
recreational and cultural faclllt1es provide a quality life style. 

Make a wlse decision. Join the blue chips leaders in Camden County. New 
Jersey. 

IN THE MIDDLE OF JT ALL 

08101 . 
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interactive fiction and script-driven 
games will be a significant part of the 
entertainment industry. Old-line 
firms like Doubleday and Ballantine 
and Random House will publish and 
disbibute these games, and they'll be 
sold in B. Dalton bookstores. 

Word-processing systems will out­
seU typewriters. 

The telephone company will offer 
an information utility service. 

Information utilities wlll be a lot 
easier to access and will make avail­
able a lot more data. We won't quite 
be to the point where anyone who 
wants to can get the answer to any 

Someone will begin to worry about 
the kinds of information available 
and will want to restrict such things 
as the formula for mustard gas and 
how to make botulin toxin . A lot of 
lawyers will get rich arguing about 
this. 

The ability to ask questions and 
know where to find information will 
be at least as important as memoriz­
ing facts, and some educationaJ 
theorists will notice that. Lord knows 
what kind of crazy fad that will start 
There's no predicting what a PhD in 
education can dream up. 

Within five years we'll see com­
puters induded as part of television 
sets. When you buy a TV, you'll get 
the computer. 

There will be a noticeable trend 
toward "The Electronic Cottage": 
more people working at home with 
communications by computer. They'll 
go to the office perhaps one day a 
week. 

Finally: about five years ago, John 
McCarthy of Stanford bought a 
Heathkit color television . The inten­
tion was to have a robot build the 
television set. 

As of this year, the robot hasn't 
even been able to open the bo . 

Within five years, John's robot will 
certainly have opened the box and 
removed the components. I doubt 
that it will have built the set- but J 
won't give Jong odds. • 

Jerry Pournelle is a fom1er aerospace imgi11eer a11d 
cwre111 sdence-ficlior1writer wlro /ov£S lo play will1 
computers. 
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Here they a.re- the 
winners of the Second 
BYTE Ga.mes Contest. 
The good news is 
tha. t au the games 
a.re outstanding. The 
bad news is tha. t 
almost all Of them 
were written in 
assembly-language 

code, which means 

their listings are 

too long to include 

in BYTE. Fortu­

nately, however, 

most of the 
 • 
authors are mak­

ing the games 

a vaua ble on 

disk (see the 

text box for 

deta.tls). We've 
compiled a ..... 
brief dossier 
on each Win­
ner. 

• 

• 
.. I 



1
-I-;,-re“Will 1""

d BYTE GaThe Secglontest Win
Gem :.D ' ,lmhfir-_ AL;‘:—(i 12 UEL (first prize)

PM Ybellentl, M1-
ITIGS
FIGFS

' BWE/\ Ihoilhellfyllinll bums!
in

U Judges’ comments: When they heard he'd
won our contest, Aaron Pra.t:t’s friends said.‘ “Of course you won," and if you could see

flue game. you'd be Just as Bllre. In Duel
Duel, two human players slug it out in aH tam:-vs~tenl: battle vial two Apple computers

/ connected through s game paddle. Each
‘N player Gen turn left or rlght, move forward

or beck, and fire a missile. The small square
in the upper halt’ of the screen is s sort of
"radar" that shows you the position ct‘ the
enemy *8-ml; relative to you. As you den seeU from the first two photos, a plays:-‘s view

changes es his tank moves (the animation is
as smooth as you would find on any com-
mercial game). The chu-d photo shows what
happens when your tank gets shot.

A tribute to both the ingenuity or
microcomputer programmers and the ver-
satility of the Inaqhtnes themselves, Duel
Duel compares favorably to arcade games
that have far more computational resources
than the Apple II. Author P1-ett wrote the

game in RG1. (-ReBl—lF1me Graphics Language),
s compiled C‘-like language optimized ror
fihree-dlmenslonal graphics.

IF j
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Juctgea' oonunenb: Tony 
Ray distinguished himself 
last year with an abstract 
t.arget game called Charge. 
Thia year, he's given us a. 
maze-a.nd-dot.s game, but 
With a. twist-maze Walls 
are replaced by ra.<Uoa.cttve 
pit;,s into Which You fa.11 1f 
you don't move Your 
Player (Called a Grim pet) 
Just right. You oa.n also 
lose your player 1f a 
'Wirlyb.fl'd Picks it up. As in 
most games, however, you 

--• 




PITS (fourth prize)
Game: IT'S THE Ra.y Urbana., ILAuthor: C. Anthony , 

are not totally detense­

lees-1f YOU Piek Up the hat 

in the maze &nd get 

thl'ough the maze suooess­

fUlly, YOU'll get & O&ndle 1n 

the next one. The candle, 

Wh.ioh goes on top of the 

h&t, spells instant death to 

any W1r1Jrb1rd that tries to 

P10k Up Your Pl&yer. 


It's the PJts Js madden­
1ngzy frustrating (although 

Jn v:fdeo games, that's not 

necessarily bad) and 

demands unwavertng at. 
 ot variety. Nevertheless, 
tentton. One ot the Judges the !&me 1s a PPotess1oll&l 
found that Jt became one, and tts antmat1on 1s 
tedious because of its lack superior to th.is Year• s 

Other g'a me Winners. 

~--------------~-----~ 
Ganie: RESCtJE (fifth Pri ze) -----------------...:-------------.J..~;::=:::::::::~~tA:u~e::bor: W'1ll.1amHubba.rd , Tucson, AZ 
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Photo 1: The Akihabara quarter in Tokyo. 



Update on Personal 

Computing in Japan 


Battery-powered systems, optional communications, and attractive 
packaging highlighted the Japan Microcomputer Show '83 

The Japan Microcomputer Show 
'83, held May 25-28 at Ryutsu Center 
in Tokyo, showed more low-end 
home computers, notebook-sized 
and hand-held computers than the 
more expensive desktop machines. 
All but a few of the machines at the 
show were on display and on sale in 
Akihabara-Tokyds electronics quar­
ter-before the show opened. Never­
theless, the thousands of Japanese 
who packed Ryutsu Center each day 
were just as intensely interested as 
those who attended the larger Japan 
Data Show last October. 

New Personal Computers 
The most striking new machine, 

the Canon X-07 Handy Personal 
Computer, combines battery power, 
attractive packaging, and inter­
machine communication th.rough in­
expensive optical couplers (see photo 
2) . For a base price of $445 (104,800 
yen at 235 yen per dollar, but prices 
in the United States are generally 
higher than the exchange-rate 
equivalent), Canon provides a 
280-compatible NSC800 CMOS 
(complementary metal-oxide semi­
conductor) microprocessor, 20K bytes 
of ROM (read-only memory) contain­
ing an interpretive BASIC, and a 
4-line by 20-character display. A com­
pact dot-matrix printer costs about 
$192. The X-07's RAM (ran­
dom-access read /write memory) is 
expandable to 241< bytes and ROM to 
42K bytes. Further memory expan­
sion comes in the form of "memory 

by Phil Lemmons 
cards," which resemble credit cards 
and fit into a slot in the bottom of the 
computer. These cards contain ROM, 
battery-backed CMOS RAM, or a 
combination of the two. A 4K-byte 
RAM card costs about $42, while a 
card containing BK bytes of software 
in ROM and 4K bytes of RAM costs 
about $64. The keyboard is not quite 
large enough for adult touch-typists. 
Indeed, the X-07 measures only 
about 8 by 5 by 1 inch and weighs just 
over 1 pound. 

The X-721 optical coupler plugs into 
the machine at left rear and costs $42. 

Photo 2: The Canon X-07. 

Photo 3: The Casio-FP 200. 

Machines using the optical (infrared) 
couplers can communicate directly 
through the air, using BASIC state­
ments to send data between 
machines. A printer attached to one 
machine prints data transmitted from 
another. One exhibit at the show 
depicted students in a classroom 
transmitting answers during an exam 
to a teacher's X-07. Indeed, the class­
room seems to be one of the major 
targets of this machine. Shared soft­
ware cards would reduce the cost per 
user to reasonable levels, perhaps 
making a room full of X-07s the least 
expensive intercomputer communi­
cations system available. 

Usually, software availability is a 
problem for new computers, but a 
software house called dB-SOFf was 
promoting a series of five cassettes of 
business programs for the X-07 and 
another five of games. The business 
cassettes covered credit calculations, 
other financial calculations, sales 
management, inventory manage­
ment, and marketing management. 
The business cassettes cost about $16 
each, while the game cassettes cost 
about $12. 

Two other attention grabbers are 
the Casio-FP 200 (see photo 3) and 
the National (Panasonic) JR-800. With 
a few changes, the FP-200 could chal­
lenge the NEC PC-8201 among 
Japan's full-keyboard, battery­
powered portables. The FP-200 key­
board is large enough for touch-typ­
ing but seems to have a rollover prob­
lem. The 8-line by 20-character dis-
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Photo 4: The National JR-800. 

play is only half as large as the 
PC-8201's but much larger than the 
Epson HC-20's display. 

When introduced, the FP-200 had 
only two pieces of software, a BASIC 
in ROM and another programming 
language called CETL (Casio Easy 
Table Language). CETL seems more 
like Visicalc than a traditional pro­
gramming language. 

Although an FP-200 with SK bytes 
of RAM and 321< bytes of ROM costs 
only about $300 (as against the 
PC-8201's $590), without additional 
software, specifically a text editor, the 
FP-200 cannot offer serious competi­
tion for the PC-8201 or the Radio 
Shack Model 100 as an electronic 
notebook. The omission of a text 
editor and the presence of a keyboard 
rollover problem are hard for some 
visitors to Japan to understand 
because they frustrate a major appli­
cation of the machine (namely, text 
editing), but an American computer 
scientist living in Tokyo was not sur­
prised. He pointed out that most 
Japanese have never used a type ­
writer. Most business corres­
pondence in Japan is still handwrit­
ten. The Japanese are moving direct­
ly from handwriting to computing, 
and their language's large character 
set has prevented the emergence of 
a standard keyboard. A typewriter 
keyboard, for the present, may not 

-........-!It. 
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sell any more machines in Japan than 
the smaller keyboards on hand-held 
machines. 

Another interesting battery­
powered machine present both at the 
show and in Akihabara is the Na­
tional JR-800 (see photo 4), called the 
Panasonic JR-800U in English promo­
tional literature. At a list price of 
128,000 yen (roughly $550), the JR-800 
is an impressive concentration of 
computing power. The processor is a 
63A01V, an 8-bit CMOS microproces ­
sor compatible with the Motorola 
6801. The system has a full QWER­
TY keyboard, a numeric pad, and 10 

programmable function keys. Each 
programmable key can hold h <VO 

values; the second set is accessed 
with the shift key. Unfortunately, you 
must also use the shift key to move 
the cursor left or down because the 
keyboard has only two cursor control 
keys. The keyboard is a little too small 
for touch-typing and has only a tiny 
space bar, which is placed awkward­
ly at the lower right where a second 
shift key might be expected. 

The JR-800's liquid-crystal display 
(LCD) can show 8 lines by 32 col ­
umns. While a little smaller than the 
PC-8201's display, the JR-800 's is 
almost as easy to read and ranks 
among the largest hand-held-com­
puter displays. The JR-800's other fea­
tures include a built-in calen­
dar/dock, 16K bytes of user RAM ex­
pandable to 24K, 20K bytes of ROM 
containing BASIC, 1552 bytes of 
video RAM, and a five-octave music 
function with a dynamic speaker. 
The JR-800 will run for 25 hours on 
batteries, weighs only 1% pounds, 
and measures 10~ by 5% by 1% 
inches. Options include a graphics 
printer, an 1/0 (input/output) inter­
face unit, and expansion cartridges. 
The only software on view at the 
show or in Akihabara was the built­
in BASIC language. The BASIC does 
calculations up to 20 digits with an 
exponent of ±153. The optional 
printer costs about $150 and weighs 
a Httle over 1 pound. 

Photo 5: The Logitec AT-1000. 
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Photo 6: The Seikomap. 

A Portable Network? 
A unique portable was inh·oduced 

by a smaller Japanese firm named 
Logitec, which is related to Kanta 
Denshi, a trading company. Called 
the AT-1000 (see photo 5), the 
machine uses the 6301, a CMOS 6801 
microprocessor, and has 32K bytes of 
ROM and 32K bytes of CMOS RAM 
expandable to 576K bytes. The AT in 
AT-1000 stands for "active terminal;' 
but the system really differs from 
both computers and terminals as we 
know them. Although it contains its 
own microprocessor, the AT-1000 can­
not do any processing until you in­
sert an AT-100, a hand-held terminal 
with 32K to 64K bytes of CMOS 
RAM. The AT-1000 can hold six of 
these. The AT-100 includes a 2-line by 
16-character LCD and from 32 to 64K 
bytes of CMOS RAM. AT-lOOs can be 
inserted into one of the two slots in 
the front of the AT-1000 or one of the 
four slots in back. Once the AT-lOOs 
are inserted, the host machine can 
function as a multitasking, multipro­
cessing portable under the control of 
the AT-100 processor located in its first 
slot of the AT-1000. AT-lOOs can serve 
as microprocessors or simply pass 
data to the AT-1000 for transmission 
through its RS-232C serial port. An 
AT-1000 packed with AT-lOOs is Like a 
local area network in a lunch pail. 
Logitec promotional literature uses 
the metaphor of the kangaroo and its 
young to explain the physical re la­
tionships among the parts of the sys­
tem . Because there is no such thing 

as an applied kangaroo, however, the 
metaphor does not enlighten us 
about the intended applications of 
the AT-1000. Kan ta Denshi 
spokesmen mentioned insurance as 
a possibility. 

While the current AT-100 is based 
on the 6301 microprocessor (CMOS 
6801), future models may be based on 
CMOS versions of the Z80 or the 
6502. That opens the possibility of 
turning the AT-1000 into a CP/M or 
Apple-compatible machine. 

Unlike most of today's battery­
powered portables, the AT-1000 uses 
a cathode-ray-tube display rather 
than an LCD. As a result, the AT-1000 
runs for just three hours on a single 
charge. The display measures only 
l1h inches (diagonally) but tilts up 
and is legible through its viewing 
glass. Amazingly enough, the tiny 
screen will display 20 lines of 64 col­
umns or 10 lines of 32 columns. The 
system has video output to drive a 
larger monitor when AC power is 
available. 

The ROM contains an interpretive 
BASIC that resembles Microsoft 
BASIC. 

Some of the AT-lOOO's features seem 
well designed for American use. The 

detached keyboard has a coiled con­
nector that permits a wide range of 
motion, a full QWERTY set of keys, 
plus six programmable keys, four 
cursor keys, and Menu, Insert, 
Delete, and Break keys. The Logitec 
machine has interesting possibilities 
but needs a microprocessor capable 
of running existing American soft­
ware if the machine is to sell in the 
United States. 

Home and School Computers 
Several new computers targeted for 

home or school use drew crowds at 
the show. Seiko showed its Seikomap 
(see photo 6), which would look 
equally at home in the classroom or 
the Hving room. The basis of the sys­
tem is the MAP-1010, a Z80A com­
puter with 24K bytes of ROM con­
tuini.."1.g BASIC an d 32K bytes of 
RAM. TV interface and color 
graphics are standard, as is a built­
in cassette drive for mass storage. The 
keyboard has four programmable 
function keys, four cursor keys, and 
a numeric pad . The system unit has 
a switch to select between two 
monitors and a knob to set the 
volume of the speaker. Disk drives, 
a prin ter, a graphics tablet, and a joy-

Photo 7: Toshiba's Pasopia 5 and Pnsopia 7. 
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Photo 8: Thi> Fijitsu FM-7. 

stick are avai lable. The Seiko­
map-1030 IfO unit provides interfaces 
for all these devices. 

Six CAI (computer-aided instruc­
tion) cassette packages for elemen­
tary school children were prom.inent­
1y displayed in the Seiko booth . The 
price of the system unit and key­
board, about $417, seems appropriate 
for both home and school. The in­
dustrial design, much like that of 
tereo components, would look good 

alongside the family television . 
NEC displayed its new PC-8000 

Mark 11, its recently introduced port­
able PC-8200, and the rest of its 

Photo 9: Tile Fijitsu FM-11 . 
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line-from the PC-2000 hand-held 
computer to the PC-9800 and N5200 
16-bit machines. In the United States, 
the N5200 is called the Advanced Per­
sonal Computer. There has been 
speculation that NEC would either 
selJ both the APC and the 9800 in the 
United States or replace the APC 
with the 9800. Shunzo Hamada, 
assistant general manager of NEC's 
EDP Small Systems Division, dis­
missed those rumors in an interview 
at NEC headquarters in Morinaga 
Plaza, Tokyo. "We will not sell the 
PC-9800 in the West," he said. "The 
next 16-bit computer that we intro­

duce in the United States will be an 
entirely new machine that responds 
to the challenge of the IBM PC 
recently introduced here in Japan." 
That version of the IBM PC, the 5550, 
has very high resolution graphics 
and greater mass storage than its 
American cousin . 

Toshiba showed its new Pasopia 5 
and Pasopia 7 (see photo 7), both 
Z80A-based machines that support 
color graphics. The main difference 
between the two systems is that the 
Pasopia 7 also generates music over 
a range of six octaves. The Pasopia 7 
has 64K bytes of user RAM, 56K 
bytes of video RAM, 16K bytes of 
operating system in ROM, and 
another 32K bytes of ROM contain­
ing T-BASIC 7. The system can dis­
play 25 lines by 80 columns or 20 
lines by 40 columns. The highest 
graphics resolution is 640 by 200 pix­
els. With two disk drives and a 
monochrome monitor, the Pasopia 7 
costs about $1350 in Japan. A 14-inch 
color monitor adds about $300 to the 
cost . 

Fujitsu's major entrant in the low 
end of the market is the FM-7 (see 
photo 8) . According to some sources 
in Japan, this machine is already the 
second-best-selling system in the 
domestic market. Fujitsu is fond of 
the 6809, the 8-bit processor with in­
ternal operations done in 16 bits. Like 
most Fujitsu microcomputers, this 
one contains a 68809, but it also has 
a Z80A processor. A 44K-byte ROM 
contains BASIC. The FM-7 has lots of 
RAM- 117K bytes plus 64K for BASIC 
and 64.K for video. The base price is 
about $540. A 640- by 200-pixel color 
monitor costs $430. A floppy-disk 
drive adds another $420. For about 
$1800, you come away with a power­
fuJ two-drive system, color graphics, 
and ample memory. 

Fujitsu also displayed the impres­
sive FM-11 (see photo 9), with a 
2-MHz 68B09E, an 8-MHz 8088, and 
a 4-MHz Z80A as microprocessors. 
The FM-11 also has U8K bytes of 
RAM expandable to 1 megabyte, 76.K 
bytes of RAM set aside for BASIC, 
and 192K bytes of video RAM. When 
the 8088 is playipg central processing 
unit, the 6809 manages the graphics. 
That and the abundance of memory 



make the color graphics run like 
lightning, even at a resolution of 640 
by 400 pixels. Fujitsu sells MS-DOS 
and CP/M-86 for the 8088, CP/M for 
the Z80, and three operating systems 
for the 6809: OS-9 (a multitasking 
system with window management) 
and the more familiar FLEX and 
UCSD Pascal. Prices are attractive, 
but Fujitsu probably will not sell the 
FM-11 in the United States. 

The Japan Microcomputer Club 
With its Information Center on the 

top floor of the 10-story Omron per­
sonal computer store in Tokyo's Gin­
za, the Japan Microcomputer Club 
has 28 branches in Japan and a mem­
bership of 8000. The Information 
Center has meeting rooms, seminar 
classrooms, and a Library of software, 
books, manuals, and magazines. The 
dub has 11 different microcomputers. 

Its avowed goals are promoting 
popularization of microcomputers 
and technical advancement among 
members. The method of achieving 
technical advancement is somewhat 

Photo 10: The Sharp PC-5000. 

more formal than American practice. 
The Japan Microcomputer Club gives 
a qualification test, issues licenses, 
and assigns members to one of four 
grades. Grade 1 is top level and re­
quires more than five years of ex­
perience. Grade 4 is the lowest, and 
it requires "efficient manipulation of 
a personal computer!' Grade 3 re­
quires "highly experienced operating 
and programming," and grade 2 re­
quires "wider and higher experience 
in hardware and software!' 

The club's sixth annual 
"Micro-Contest" had the theme "In­
telligent Micro-Robot and Microcom­
puter Art" and awarded 13 prizes. 
The technical prizes were for a color­
and sound-sensing robot made by 
Naotaka Yokoyama and a shape­
selecting robot made by Tadashi 
Hino. Yokoyama's robot, NAOTA 3, 
can recognize, interpret, and act 
upon traffic signals-red, yellow, and 
green. 

Market Trends 
In general, the emphasis continues 

to be on more functional battery­
powered machines, greater integra­
tion with video and home-entertain­
ment equipment, attractive consumer 
packaging of systems and accesso­
ries, and a surprising degree of in­
terest in optical communications. 

The allocation of the crowded shelf­
space in Akihabara's personal com­
puter stores suggests that NEC is still 
leading the sales race. The most 
popular 16-bit personal computer, the 
PC-9801, seems to be the focal point 

Photo 11: Tlie Sharp X1 in a store display. 
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Photo 12: The Sanyo MBC-55. 

of domestic 16-bit software develop­
ment. Photo 1 on page 250 shows a 
stack of boxed PC-9801s waiting for 
customers on a street in Akihabara . 
NEC's PC-8201 dominates the port­
able market, attracting much more at­
tention than the pioneering Epson 
HC-20. Tomihiro Matsumura, associ­
ate senior vice~president of NEC, said 
the company will develop smaller 
and more powerful battery-powered 
portables and may market those 
models, rather than the 8200, in the 
United States. Asked whether these 
would have microfloppy-disk drives, 
Matsumura said that NEC's ad­
vanced CMOS technology would 
render that unnecessary. But he 
added, "Compactness is very impor­
tant in home computers." The 
PC-8000 Mark II and PC-8801 8-bit 
systems are seen everywhere. 

Sharp's position appears to have 
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improved over the past six months. 
Its battery-powered portable, the 
PC-5000, with 8-line by 80-character 
LCD and bubble-memory cartridges 
appeared at the Microcomputer Show 
'83 (see photo 10) and enhanced 
Sharp's position in the office market. 
The Sharp Xl, introduced last Oc­
tober and seen in photo 11 in an 
Akihabara store display, enjoys great 
popularity among 8-bit customers. 
Expect to see further integration of 
video and home computing equip­
ment with slick consumer packaging. 
Making a color television that turns 
into an RGB (red-green-blue) monitor 
at the flick of a switch gives Sharp a 
clever way to let its home computer 
marketing benefit from existing chan­
nels for consumer electronics. The 
idea also saves consumers the ex­
pense of buying a redundant color 
CRT. Sony's SMC-70, also an impres­

sive machine, could challenge the 
Sharp X 1 by reducing its price and 
widening its marketing to include the 
home as well as the office . 

The Sanyo MBC-55, an 8088-based 
machine with attractive consumer­
electronics styling (see photo 12) does 
not appear to have been widely dis­
tributed since its introduction in Oc­
tober. The Toshiba Pasopia 16, the 
Hitachi Basic Master 16000, and the 
National Mybrain 3000-three attrac­
tive 16-bit systems introduced in 
October- appear in many stores in 
Akihabara but not in numbers to rival 
the NEC PC-9801. The Mitsubishi 
Multi-16 seems to be somewhat 
popular. 

Published survey results confirm 
the apparent trends in Akihabara. 
The Nihon Keizai Shimbun Market 
Share Survey for 1982 shows NEC's 
share of the personal computer mar­
ket growing to 45%. Sharp ranks sec­
ond with 17%, and Fujitsu finishes 
third with 12%, almost double its 
1981 percentage. (These figures are in 
terms of production from April 1981 
through March 1982). 

Nikkei Personal Computing (April l 
May 1983) reports that as of Decem­
ber 1982, NEC had 34.3% of the mar­
ket for business microcomputers, fol­
lowed by Fujitsu's 11.8%, Sord's 9.6%, 
and Sharp's 7.8%. (These percentages 
reflect installed systems rather than 
annual production). The NEC 
PC-8001 and PC-8801 were by far the 
most popular machines in December 
1982. 

The magazine also explains that the 
most commonly reported operational 
and organizational problems with 
microcomputers in Japan were the 
time-consuming nature of input 
(reported by 42.2% of those sur­
veyed), difficulty in programming 
(also 42.2%), and insufficient corpo­
rate understanding of microcom­
puters (37%). While the problem of 
input may be worse in Japan because 
of the size and complexity of the 
character set, the latter two problems 
are probably just as common in the 
United States. • 

Pl1il Lemmons, West Coast 811rea11 Chiefof BYTE, 
can be reached at BYTE!McGmw-Hill, 4111 Floor; 
425 Battery St .• San Francisco, CA 94111 . 





NE AFANTA CWO DO FUN 

AND LEARNING! 


m 


1 WHAT IN THE WORLD 

• IS A "MICROZINE?" 


Microzine is an interactive magazine on a 
computer disk and it can open up the world of 
computer learning to your children more effectively 
1ha11 a11y other children s software available today. 
Microzine comes to you from Scholastic. We've 
been trend etters in children's publishing for 
over 60 years. Now that traditional teaching 
methods are being enhanced by computer-taught 
materials, Scholastic is ready with the innovation 
that creates an ongoing 'd ialogue" of fun and 
learning between your children and your com­
puter. Like a magazine, but unlike other software 
for children Microzine is consrantly current and 
topical. Your children receive a new four-program 
Microzine disk every other month and build 
their own Microzine Libraryt 

Microzine can help your 9-13-year-olds rake 
advantage of one of the most important use our 
computer can have: exploring new and more effi­
cient ways of learning and thinking. (If you don't 
own a computer your children may be able co use 
one at school or a friend's home or borrow ne 
from your local public library. ) 

Microzine was created with the recognition that 
today's children take naturally co computers and 
that tomorrow's adults will need to be computer 
Literate-no matter what their careers. 

3 WHAT IS "COMPUTER LITE CY" A D HOW 
• DOES MICROZINE HEL ACCOMPLISH IT? 

At Sch Jastic we believe that learning how to utiliz a c mputer's wide-ranging capabilities should be 
an important part of every child's education. This kind of computer literacy is no longer an option, but 
a necessity, if our children are to take their places in the computer age. To this end, Microzine is des igned 
to spark enthusiasm and teach tl1ese essential skills: 

* following dir ctions * learning to use a computer 
vocabulary * t 1e nature of programming*what a computer . 
can do * usin th keyboard 

* everyday applications *graphic 
*lo ic* word process ·ng * parts of a computer

*data handling * problem solving 



4.WHAT WILLTHE FIRST YEAR OF MICROZINE BRINGi 

An ever-expanding library of fun and learning! 

Every eight weeks there are four fuU-length programs and the variety is incredible: 


Who's that trying to solve 
the Mys1e1y at Pi11ecrest 
Manor, lost in 
the Norchwoods 
Adventure and 
challenging the 
far reaches of 
space on Mission 
10 Pla12ec XII? 
Could it be ome­
one we know? 
(With Microzine 
a11ychi11g is pos­
sible .) All set for 
takeoff on the 
Space Shuu/e­
or maybe a hot air 
balloon race? Wow! 
(Will Microzine 
ever get down 
to Earch?) 

Ba k safe on 
Planet Earth, 
vis it the Pet 
Score. "A fla ­
mingo for your 
bathtub? Or 
maybe a rare 
three-humped 
camel?" 

JUST TURN 
THE PAGE TO 
FILL OUT YOUR 
MICROZINE 
REPLY CARD 

OW! 

1111 1 


BUSINESS REPLY CARD 
FIRST CLASS PERMIT NO. 2316 HICKSVILLE, N .Y. 

POSTAGE WILL BE PAID BY ADDRESSEE 

. IMM 

Too wild? Gift Score 
offers practical 

suggestions for 
everyone from 
Great Uncle 
Oscar to your 
16-year-old 
twin sisters. 

Or explore your 
creative options 
by composing a 

song, writing 
and illustrating 
a book or invent ­
mg your own 
game. 

Microzine is 
always ftill 
of question . 
Ifyou've ever 
dreamed of 
talking to a 
computer game 
designer, Ask 
Me gives you 
the chance. You 
won't believe 
all the current 
big stars wait­
ing co ask you 

questions, too. 

NO POSTAGE 
ECESSARY 

IFMA1LED 
IN THE 

UNITED STATES 

Scholastic ,'.nc. 
P.O. Box 947 
Education Plaza 
Hicksville, NY 11802 



5 BECOME A CHARTER SUBSCRIB TODAY 
•AND YO . FIRST MICROZINE IS JUST $7.95 . 


( $39.95 VALUE: YOU SAVE $32 00!) 

Thereafter, pay only $24. 95 plus shipping and handling, for each Microzine you accept. 
You save nearly 40 % offthe retail price by subscribing! 

Each bimonthly Microzine Pac age c ntains : 
a Microzine loppy D isk with our Complete Program . . 

On your first disk, discover: 
1. POSTER. Whal 's rwo spaces wide, slow, green and 
silent-and changes to three spaces wide, fast , pink 
and squeaky? It's an imaginary paintbrush that 
lets you create as many colorful posters 
as you want! 
2. SECRET FILES. If your children want to 
remember who starred in their favorite hor e 
movie ofl982 chey need Microzine's elec­
tronic fiJing sy tern. It works just like the 
electronic filing systems adulcs use. 
3. ASK ME. Rohen Macnaughton of ' ET " 
fame is standing by to accept questions-and 
ask a few of your children in return! 
4. HAUNTED HOUSE. There 's never been 
a haunted house so funny-or one so willing 
to let you plan your own visit ! Like all 
Twiscaplots®this one ends differendy every 
time you venture in ide. 

NOTE: The first Microzine Package also 

contains a bonus: a separate darn disk 1ha1 

can be used to save original posters and oiher 

personal creations! (A $4. 95 value .) 


h M· t:rozine Handbook 
After consulting this rnonlhly seep-by-s tep guide written in 

plain English for users 9-13 , your chiJdren will be able 

to show you how Microzine activities work. Easy-to-foll ow 

instructions encourage independent work habits, 

creative thinking and follow-through. 


O.K.. Scholastic . 

We're re· dv lo enter a fan astic world SEND 0 

of run and teaming. MONEY;


ta rt our M icrozines comin ! 


JUST FILL OUT
D Pl~asc send us Microzinc ~I (fca 1uring Poslcr, ocrc t Files, Ask Mc and Hau med House) and c111cr a 
Charter Subscription to Microzinc for the child named be low. Bill me the special introclucwry price or just 
$7.95 (pl us shipping, hand ling and any ;lpplii:ablc s• lcs tax). We wil l be billed $24.95 (plus ddi..cry) for AND MAIL THIS 
every Microzine we kee p. Arter p\lrchn~ ing Microzinc MI, we ore never obligated to buv even one ad di· 
tional Microzi11c, and 1 e ma1• can.cd our su~ription :11 ny time. If we 11re 11ot delighted with the intro· M CROZINE 
ductory Microzinc, we may return it within 10 days and 11ay not hing. REPLY CARD
D I've already purchased Microzine HI. Please start our subscription with Microline #2, for which I will 

be ch~ rccd iuM S7 .95 (plus shipping, hondling ~ nd •oy •pplicahlc sa les mxl. 61010 


07 
OW! 

Child'sNum. ________________Agc___Gr.idc___ 
(pieuu pn'ort) 

Add ress._______________________Apt. ___ 

i1y__________Siatc_________7.ip_______ 

Telephone No.<->----------------------­

Parent's Signature_~------------------------



The Unix Tutorial 

Part 2: Unix as an Applications-Programs Base 


A look at the availability of applications programs for the Unix 
operating system and customizing Unix for individual users 

by David Fiedler 

Last month, we examined the birth and growth of the 
Unix operating system from Bell Laboratories and looked 
at some Unix commands and how they fit together in 
simple and consistent ways. This article presents com­
mercially available applications programs for Unix sys­
tems and illustrates some ways to make Unix more use­
ful to you from both a user-interface and an applications 
perspective. 

Almost as soon as Unix started becoming popular, 
people lined up on either side-for it or against it. Many 
self-proclaimed authorities felt that Unix would never 
make it in the commercial marketplace because it was 
unfriendly, too slow, lacked commercial features, and 
had no applications software. 

Jn many respects, they were right, although perhaps 
they had their own reasons for implying these concti­
tions would always hold. The people who have been 
around Unix for years know that besides being an ideal 
program development environment for computer pro­
fessionals, it is also a powerful and flexible operating sys· 
tem for using applications programs. 

Unix offers multiuser-and multitasking capabilities, a 
hierarchical file system, I/O (input/output) redirection, 
and hundreds of utilities, such as e]ectronic mail and 
typesetting. The appearance of Unix to the user and the 
structure of its commands can be customized to suit the 
sophistication of each user. The availability of Unix on 
microcomputers like the Apple Lisa,, IBM Personal Com­
puter, and TRS-80 Model 16 is directly related to its por­
tability. This is due in large part to the C programming 
language used to write the Unix operating system. Most 

applications programs and utilities for Unix also tend 
to be written in C. 

The Change in Languages 
Some of us remember when advocating structured 

programming, writing readable documentation, and 
using a computer terminal instead of a card punch were 
considered revolutionary or at least seditious acts. Then 
a few years ago, almost every software engineer was fran­
tically studying Pascal, which was then clearly the wave 
of the future, or so it seemed. Pascal would be the 
universal structured language, suitable for any project; 
school children would learn it instead of BASIC; Pascal 
programs would be the same everywhere; be able to 
write Pascal and you would always have a programming 
job. If I didn't know that the same had been claimed for 
PL/I, I might have been fooled . Today, of course, we 
know "better": we have Ada. But I digress. 

Pascal does have its virtues, but not enough of them, 
The C programming language1 however, has just the 
right extra features needed to make it a viable candidate 
for widespread acceptance: the ability to manipulate 
pointers to information, the de facto standard system in­
terface provided with Unix, and fast-running and com· 
pact code. The biggest plus for C ]s the instant portability 
of programs not only between separate Unix systems 
running on different processors, but also between other 
operating systems and Unix. Admittedly, the expecta­
tion of a huge market for Unix applications is the big­
gest push behind C. In contrast, the chief operating sys­
tem associated with Pascal has been the UCSD p-Sys­
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Circle 404 on Inquiry card. 

COMPETITIVE EDGE 

Featuring for September . .. .... .. . . 
ADVANCED DIGITAL CORPORATION 

SUPERSIX BMHz zeo SBC 64K . ' ' ..... ' .... .. .........$679 

SUPERQUAD 4MHz ZBO SBC 64K .... . ...... .. .. .......599 

HOC-1001 HARD DISK CONTROLLER .. . . .. .. ........ .. .399 

SUPERSLAVE BMHz ZBO 64K . . ...... ... .. ...... ..•....514 

SUPERSLAVE 4MHz ZBO 64K . . . . .......... ... ......... 439 

SYSTEM W/SUPERSIX [2)8" 10 SLOT. . . . .. .• . ...... 2495 


TELETEK SYSTEMASTER zao SBC 64K ' . .. .... ' ... ' . ' . ' ' 871 
SYSTEM W/SYSTEMASTEA (2)8'. 10 SLT........ .. . . .. .2495 

LOMAS DATA PRODUCTS INC ............. . . 
LOMAS 286 CPU BOARD ....... .... .. ....... .... .. .. CALL 
S-100 PC 8088 WITH 128K [2] 5" .... . .. . .... . .. .. .... 2495 
LIGHTING 1 8MHz$420 . 10MHzL1 ............ .. .... 520 
HAZITALL 260. RAM 67 ..... .. ............. 875 
256K DRAM 636. 128K ORAM......... .......396 

. 2 USER MPM86 [TM) SYSTEM 256K (2) 8" .............3575 


GODBOUT ELECTRONICS COMPUPRO DIVISION 

816C A&T SYSTEM FULLY ASSEMBLED ......... . . .... .8588 

81 SC A&T W/20 MEGABYTE HARO DISK ............. .. 8995 

DISK 1 W/CPM $445. CPU 2B6 . .. . .. ... . ..... .. . 1184 

CPU 68000 CSC $821 . RAM 21 128K .. . ..........5799 


QUME 102 TERMINAL $539. QUME 103 .....•.. . ....... 825 

TELEVIDEO 925 $699. TV 950 . .. . .......... . .... 899 


SEATnE COMPUTER PRODUCTS .. . .....•..• 
SEATTLE GAZELLE ........ . . .. . ..... . .. ........ . ... 4695 
SEATTLE RAM+ 192K FOR IBM PC . .. . ............. . ... 299 

CPIM IS A REGJSTE.RED TM OF DIGrTAL RESEARCH 

COMPUPRO IS A REGISTE:R£D TM OF GODBOUT ELECTRON!CS 


ALL PRICES SUBJECT TO CH ANGE 


COMPETITIVE EDGE 

BOX 556 PLYMOUTH , MI 48170 


ORDER LINE 1-800-336-1410 LOCAL & INFO 313-451-0665 


tern, with no special attributes other than portability and 
a lackluster history in the commercial market . 

I don't claim that C will be the universal language. C 
is too cryptic for many people, too close to assembly lan· 
guage for others. It's not as terse as APL, but it's not the 
gothic novel that COBOL is, either. C is just a very good 
language for what it was designed for, namely, systems 
programming- writing operating systems, device 
drivers, compilers, high-speed utility programs, and the 
like. For writing quick and easy general-purpose pro­
grams, BASIC is the popular choice. Engineers and 
scientists will continue to crunch numbers with FOR­
TRAN, and Big Business will probably use COBOL un­
til the end of the century. For those are the stated pur­
poses of these languages; like an athlete, each excels in 
its own special area . 

Assembly language will continue to be necessary for 
those things that cannot be done in C, which raises the 
question, why doesn't someone just make a computer 
that uses C as its assembly language? In 1981, BBN Com­
puter Company did just that. The BBN C Machine was 
billed as "the first computer optimized to execute the C 
language:' It uses 17 addressing modes while imple­
menting often-used C constructs in microcode. An im­
plementation of a similar machine as a single silicon in ­
tegrated circuit is not far off; possibly the Bellmac-32 pro­
cessor from Western Electric will be the closest to this. 
In fact, now that Al&:T has announced that the central 
kernel of Unix will not be changed, Unix on a chip is 
not far off, either. 

With the Unix kernel on a chip, a reasonable imple­
mentation of Unix could be built with about two dozen 
main integrated circuits, such as eighteen 256K-byte 
RAM chips giving a full half-megabyte of parity-pro ­
tected memory, a microprocessor, a mem­
ory-management device (if not included on the micro­
processor), the kernel chip, a Winchester disk controller, 
and serial port controller. Bearing in mind the dropping 
prices of Winchester disks, this could mean an end-user 
price of $2500 to $5000 for Unix-based computers- just 
about the range I've predicted for Al&:T's systems. 

Where Are the Programs? 
Some industry watchers are still leery of Unix, waiting 

for the promised applications programs, friendlier and 
more capable than those available on current 8-bit com­
puter systems. 

Patience, say I. We have to remember the classic se­
quence of events that goes along with any major new 
phenomenon in the computer field. 

First, the hard-core computer people discover tfie product. 
From 19'75 to 1979, Unix and C were known to com­
paratively few students, computer scientists, and ad­
vanced users. 

Next, afew entrepreneurs notice the product's polenHal. Be~ 
tween 1979 and 1982, firms such as Whitesmiths Ltd ., 
Interactive Systems, and Onyx Systems began selling 
Unix-related hardware and software. The computer press 
started to print articles discussing Unix and why pro­
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grammers liked to use it. 
Then, marketing panic develops around the product as it 

gains mass appeal. The market begins to be saturated with 
similar products whose differences can hardly be dis­
tinguished by the untrained observer. Beginning in 1982, 
dozens of companies, ranging in size from one-man 
firms to the IBM Corporation, have offered Unix, Unix­
based computers, Unix look-alike software, and a smat­
tering of applications. 

Finally, the shakeout occurs. By this time, the largest 
companies have split up the lion's share of the hardware 
market by dint of service, advertising, and cut-throat 
competition. The best software has emerged from rough 
beginnings or has been written recently in response to 
the cries of the end users. For Unix, this period is only 
now beginning and will most likely continue for a num­
ber of years. 

As I've said, this series of actions is not new. It hap­
pened in the S-100 industry a few years ago, it is hap­
pening in the portable computer market now, and it hap­
pened in the mainframe and minicomputer business a 
decade or so ago. Notice how stable the applications soft­
ware market is in the minicomputer and mainframe in­
dustry and how few dilferent operating systems are 
widely used on the 8080/ZBOclass of processors. These 
markets have now settled down, and the needs and 
wants of hobbyists have been su perseded by those of 
the folks in three-piece suits. This is generally better for 
the average businessperson wanting to use computers. 

Unix, however, is still basically in the stage of market 
panic. Until software firms with a great deal of capital 
invest their people's time in creating the kind of software 
the market desires, the only software available will be 
that which programmers want to write. Because many 
C programmers- typically systems programmers by 
nature-often feel that applications code is beneath their 
dignity, they will not write it willingly; they have no per­
sonal interest in it. And frankly, C is a lousy language 

For Unix, the shakeout period is 
only now beginning and will most 

likely continue for a few years. 

for writing accounts-receivable programs. Therein lies 
the reason for the general lack of applications software 
in C, and therefore for Unix . But good old portability, 
along with A'I&T, saves the day again. 

I mention AT&T because it has planted a small army 
of programmers (2500 or so) in and around Lisle, Illinois, 
fo r the express purpose of creating supportable, market­
able programs for use on Unix machines. Expect a small 
mountain of code from that source! Generally, however, 
many of the classic applications programs now available 
on Unix systems are written in classic applications 
languages: COBOL and BASIC. Companies such as 
Ryan-McFarland, Silicon Valley Software, and Science 
Management Corporation have simply ported compilers 



Operating Syslem ; 
Company Price Language Processor Description 

Amerfcan Business Syslems Inc. $1000 to RMICOBOL Xenix, UnTK; Z80, Business Accounting Control System: accounts 
3 Llltleton Rd. $1500 zaooo, 68000, payable. accounts receivable. general ledger. payroll , 
Westford , MA 01886 each Tl990 order and inventory management, financial modeling 
(617) 692-2600 program, report writer 

BIS Software Lid . $20,000 RM/COBOL, Unix Syslem Ill : BONDAID: written lor internat!onal bond market. gives 
York House c Onyx, 68000, lnlo(mation on history, parfty, floaters. yie1ds position 
199 Westminster Bridge Rd. Ple~us. and pricing in international bond marke 
London , SE1 7JT Perkin-Elmer 
England (01) 928-3551 

Compuler Masters $8000 RM/COBOL Unix, Oasis, Marker: garment industry vertical market package'. 
26 West 39 St. CP/M, MP/M accounting and inventory programs 
New Yo rk, NY 10018 
(212) 221·30i6 

Cyma Corp. $1095 to C-BASIC Cromix, Unix general ledger, accounts payable, accounts 
2160 East Brown Rd. $2795 receivable, payroll, inventory, Time Billi ng for 
Mesa, AZ 85203 Pro essionafs. other vertical market packages 
(602) 835·8880 

JAIS Sysiems Inc. $500 lO COBOL Uniptus +. Unix V7; ACUITY: general ledger, payroll , accounts payble. 
225 West 30th SL $650 68000, PDP·11 , VAX accounts receivable. order entry, inventory manage-
National City, CA 92050 each ment, customer order processing, fi)(ed assets 
(619) 474·2010 

Lime Tree Compuler Systems $700 RSTS, RSX· 11, labor and job tracking lor manufacturing support 
1 Penn Plaza RT-11 , UnlK, 
New York, NY 10001 PDP·11 
(212) 594·6172 

MBSI $1000 RMICOBOL CP/M, MS/DOS. accounts payable. accounls recelvable, general 
Dover Rd. each UnlK: 68000, 8080, ledger, payroll, sates analysis, order entry/inventory 
Willow Hil l Building zao. BOBB 
Chichester. NH 03263 
(603) 798-5700 

Open Systems Inc. $595 COBOL, Xenix lor Usa or accounts payable. accounts reoervable, general 
430 Oak Grove each BASIC Altos, CP/M, MPIM, ledger, sales order procassmg, payroll , inventory, 
Minneapolis, MN 55403 MS·DOS, RMCOS, job cosl control , global report writer 
{612) 870>3515 Oasis; 8080, 

8086. 68000 

Quadratron Systems $2.95 10 c Unix: 68000 Vertical Markel Packages fo r Ad Agencies: estimallng, 
14542 Venture Blvd. $495 cost tracking, billing, bookkeeping. Electronic 
SuJte 205 Calendar emulates Day.Timer schedulin_g reminder 
Sherman Oaks, CA 91430 
(213) 789·8588 

Scienlia Computer Applications not c Unix shareholder reglsler, accounting, DBMS with report 
5001 Beach Ad. -06-25 available generator, mailing list/membership program 
Golden Mlle Comple)( 
Singapore 0719 

Uri1soft Inc. $400 to Unil(, Venll(, Xenix; Viewcomp: spreadsheet designed specifically Jar 
303 West 42nd SL $800 PDP·11 . VAX, Unix, has macros. bar graphs, choice of absolute, 
New York, NY 10036 zsoo~ aeoo~ so86 relative. or computed coordinates. 
(212) 327-6800 

Urban Software Corp. $385 c Unix, Xenix; PDP-11, Leverage: mailing lisVlnformation manager, can print 
330 West 42 SL s0000. Z8ooo. letters or labels, on-screen search capability 
New 'lbrk, NY 10036 8086, VAX 
(212) 736-4030 

Table 1: A sample of business applicofio11s progrnms available for the Unix operating syotem. 

for their languages (RM/COBOL, SVS Basic-Plus, and piled- and almost magically, you can buy applications 
SMC BASIC) to Unix- based computers. Then, programs on Unix. 
that have been available on various minicomputers for Tables 1, 2, and 3 show some of these programs and 
several years are moved to the new machine and recom- their sources. Keep in mind that, in the rush to be the 

Teri continued on page 267 
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Chicago- (312) 640-0300; 
Sealy, TX­ (713) 885-7473; 
El Monte, CA­ (213) 350-4173; 
Burlingame, CA- (41 5) 692-2880. 

Buy the Pe·oP.le 

for the people. 


Tho fo/Jowtng names are 1rademarks or /he following compa11ies. CPIM-86 and CCP1M-86 ·• -Oigilal Ros1>3lch, MS DOS ·· - Microsoft, WordStar'" - Ml(:roPro, 
Su~erCa/c '" - Sorcim, dBase u·· - Ashton-Tate. ' 16 · bil mlc1oprocessor wllh 15 ·bil dalabus 

Introducing the People personal 
microcomputer from Olympia. Engi­
neered to be powerful. Engineered to 
be people-friendly. Engineered for 
office performance. 

In fact, chances are you can 't buy a 
personal microcomputer that g ives 
you more for your money. Because 
the People has all the 
features that ensure the 
system wilt be just as 
viable tomorrow as it is 
today. And it's compat­
ible with major software 
packages, such as 
WordStar'~ SuperCalc 'M 

I 

and dBase JI '.M 
For more reasons why you should buy 

the People for your people. send for our 
free brochure: Olympia USA Inc , 
DepL BY9, Box 22, Somerville, NJ 08876_ 

Or call the Olympia Sales Office in: 

New Jersey- (201) 722-7000; 

NYC- (212) 697-9051 ; 


ft®OLYMPI~ Engineered 

for office performance. 1983 Olympia USA Inc 
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Operating System; 
Company Price Processor Description 

Touchstone Soltware Corp. $495 Unix; 8086, VAX, 
909 Electric Ave., Suite 308 PDP-1 1. zaooo. 68000 
Sear Beach, CA 90742 
(213) 594·9266 

MIMIX: lets you run CPIM operating system with special ne1p ior 
new users 

Virtual Microsyslems Inc. $3500 Uni , R"f.11 , IAS, RSX·11, 
2150 Shattuck Ave., Suite 720 RSTS, VMS, AOS, 
Berkeley, CA 94704 ADOS 
(415) 841-9594 

Table 2: Operating-system emulators for Unix. 

The Bridge: lets you run CP/M binary code 

Operating System; 

Company Price Processor Desorlption 


Applied Technology Ventures Inc. $500 Unix: Unfword: spelling , globaJ subst1tul1ons, customized form letters, 
610 Naliona~ City- E 6th Bldg. 68000, PDP-11 Undo key. menu driven 
Cleveland, OH 44114 
(216) 589-0525 

Computer Methods Ltd. 
POB 709 
Chatsworth , CA 91311 
(213) 998·7979 

$2000 to 
$7500 

Unrx V7, System Ill or V, 
Berkeley 4.2, Xenix, 
Uniplus + ; VAX, 
PDP-11 , 68000. zaooo. 
8086 

XED: has spelling checker, math, spreadsheet and mailing list 
capabilitles, works over 1200 bps modem 
XPR: rormarter processes output of XED for precision line printers 

Handle Corp, $200 to Urn)(. Xenix; Handle Writer: with modules for word processing, mail merge. 
140 Mackinaw Rd. $500 Hewlett·Packard, 68000 spelling checker. graphics capability, document wriler, 
POB 7018 each (8086 under.vay) table of contents and indexing, calculations, document manage· 
Tahoe Cily, CA 95730 ment, security function key driver 
(916) 583·7283 

HCR $750 Unix V7 or System Ill: HCA/EDIT: upwards compatible with ed (the standard Unix 
10 St. Mary St. PDP·11 editor), uses standard control keys, termcap library 
Toronto. ON M4Y jpg 
Canada 
(416) 922·1937 

Horizon Software Systems $750 Unix Syslem Ill and Horizon Word Processor. editor, formatter. document manager, 
185 Barry SL . Suite 4821 look·alikes embedded format oomrnands including: headers and roo ers, 
San Francisco, CA 94107 pagination, super· and subscripts, typesetting, menus, window 
(415) 543-1199 lnlo file lor text editing, report, documenl, cut and paste, English 

language commands. 

Information Nexus Ud, $450 lo Unix; PDP·1t 68000 NEX: horizontal scroll. dynamic window size 
6272 West North Ave. $750 changing, e ror recovery 
Chicago, IL 60639 
(312) 637-7995 

Info Sciences Dept. $200 Unix \/6, V7, and 32V; 'e"· enhancement or ned (new Unix editor), can edit multiple files 
The Rand Corp. PDP·11 , VAX at once, recovery from system crashes. on-screen justify, hlL Can 
1700 Main St. manipulate files while in editor 
Santa Monica . CA 90406 
(213} 393-0411 

The Santa Cruz Operation $750 Uni , Xenix ~ ZBOOO, Uniplex: menu driven, cul and paste, file locking, 
500 Chestnut St Altos, POP-11, Usa user-conngurable 
Santa Cruz, CA. 95060 
(408) 425·7222 

Softest Inc. $500 to Uniplus+ , Xenix. LEX: menu-driven, proportional spacing. mass malling document 
555 Gotfle Ad. $750 MS,DOS; merge, calculator. spelling dictionary 
Ridgewood, NJ 07450 68000, 808618088 
(201) 447-3901 

Table 3: Word processors and full-scree11 text editors, 
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MULTIUSER SYSTEMS MADE POWERFUL ... 

MultiMicro Computer raises 

expectations for multiuser sy'Stems. 
In fact., our new S)'Stem is so good 

we call it the MicroMain!rame. 
And we can prove it. 
Each user gets their own processor. 

Each processor has 64 Kof RAM.The 
MicroMainframe has over I megabyte 
of system memory and up to 450 
megabytes or han:I disk memory. 

That's right, 450 megabytes. 
There's more. 
An 8" double sided, double density Roppy drive, RS-232, 

RS-422 or Centronics'" parallel interfaces, 20 slot cha.ssis, 
real time clock, true record Jocking and quiet opera.tion are 
standard. Streaming tape backup and 6 MHz operation 
are available. 

It's also simple. 
Up lO 16 users can be accommodated ea.sily. The power 

supply and cooling system ha\'ll been designed for straight· 
forward, plug·in expan lon. 

.•.AND FAST.•• 
Best of all,TurboDOS'" takes full advant.nge or the 

MlcroMalnframe's direct memory 
access, memory management, and slave 
level memory architecture. That 
makes our system fast. 
\llry fast. 

Ii can also run any CP/ I"' 
program. 

The best MicroMalnframe 
around? 

The only MicroMainframe around. 
. .. AND INEXPENSIVE. 
0 ur Base, 4 user S)'Stem with 320 Kof S)'Stem memoiy, 

16 megabytes of hard disk storage and a 1.2 megabyte Roppy 
disk drive retails for only $9950.00. 

That's a fully expandable, 20 slot system. Additional users 
can be added for under $750.00. 

CALL. 
Call today. We'd like to help you solve your multiuser 

problems. 
Deale.r inquiries Invited. 
Mu!UMicro Computer, 
9631 Netherway, Huntington 
Beach, CA. 92646, 714/963 ·8954 

CP/ M .. Digilal Research . • TurboDOS'" Soltll'l\re 2000 Inc. • Omtronics'" Centronics, Inc. 
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Quark introduces 

A deceptively simple solution 
to your word processing dilemma. 

If you're serious about word processing on 
your Apple*lle, you may be bewildered by the 
sheer number of programs available. And a 
tad perplexed by their claims and promises. 
After all, a glamorous package that says "easy 
to use," may not even be easy to open. 

The dilemma is real. And Quark is happy to 
provide the solution. 

A proven program for serious 
word processing. 

Quark's new Word Juggler lie turns your 
computer into a dedicated word processor. 
You get the extraordinary ease of use, sophis­
ticated capabilities and straightfoiward docu­
mentation that make our original Word Juggler 
a best seller on the Apple 111. 

For example, there 's virtually nothing to 
memorize. Because principal editing functions 
are identified on a unique keyboard template 

- and nineteen, easy-to-install, replacement 
keycaps. 

Changing keys is quick and simple, too. Just 
slide our special keycap remover over the key 
- twist - and pull. Your new keycaps can be 
in place in less than two minutes. 

A flexible tool to increase your 
productivity. 

But don't be deceived by Word Juggler lle's 
disarming simplicity. The program packs the 
poweriul features you need to quickly perform 
the most complex editing tasks. 

Characters, words, even entire paragraphs 
can be deleted with a single keystroke. There 
are search and replace keys. Block move and 
copy keys. And you always have instant con­
trol over page length, margins and any other 
formatting parameters. 

Document display and print out are easy, 
also. One keystroke displays your document 
on the screen. Another prints it. And whether 



Word JugglerT~ ' l le 

you need to print only specific pages, multiple 
copies, or even documents too large to fit in 
memory, Word Juggler lie can easily accom­
modate you. 

A clever way to foil Mr. Murphy. 
Even the best of us occasionally forgets 

when " i" does not come before "e" - and 
even the most agile fingers can press the wrong 
key. So you should also give serious consider­
ation to Quark's new Lexicheck ,.. Ile-· a spell­
ing checker with a highly compressed, 50,000 
word dictionary. 

Accessed from within the word processor, 
this program lets you virtually eliminate typo­
graphical errors and common misspellings. 
Lexicheck lie will scan your document at up to 
8,000 wpm - then highlight, in context, the 
first occurrence of any word it does not 
recognize. 

If the word is correct, as in the case of in­
dustry jargon or abbreviations, you can simply 
add it to your personal dictionary. If the word is 
actually misspelled, you can swiftly correct it. 

·Apple ts a rog1s1ere<l l" demarkor Aj)pre CorntJU1er. l'10. 

Ouatk. Wold Juggler and Leorichecl< ate IJ'ademaJ1<s or Quart<, IAOOIJlOO!leci Oe<lver. Cola<B(IO 


A lot more. 
These are only some of the ways Word 

Juggler lie and Lexicheck lie can help solve 
your word processing dilemma. Your Quark 
dealer has even more details, as well as com­
plete information on our line of office automa­
tion tools for the Apple Ill. 

Ask for a demonstration today. 

2525 West Evans Avenue 
Suite 220 
Denver, CO 80219 

Word Juggler lie $239. sug, U.S. retail price 
Lexicheck lie $129. sug. U.S. retail price 
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fNow-Avaiiat>10-N"8tlOriWici~ 
•Through Participating 1 

l29~_PU]"_¥RLA_N ~~!.°.!~~j 
While new printers with impressive specifications are introduced on an almost daily basis. only 

time will tell the true quality of the product. Over the past 2 years our customers have continued 
to buy the DS180 printer, not only because of its impressive performance and competitive price, 
but also because of our outstanding track record for product reliability and customer support. 

We have continually improved on the performance of the DS180 by incorporating such 
enhancements as dot addressable graphics, 6 user-selectable print sizes and a 2000 character 
buffer. These features coupled with 180 cps printing, parallel and serial interfaces, adjustable 
tractor feed and over 40 other programmable features, make the DS180 one of the most versa­
tile matrix printers avai lable today. 

Before you select your next printer, why not take a look at a time-proven performer-the 
Datasouth DS180. 

The DS180 printer is avai lable nationwide through our network of sales/service distributors. 

dala@@ill]~[fu cC:~:;~;u;;;~oration 

P.O. Box 240947 • Charlotte, NC 28224 • 704/523-8500 


Telex: 6843018 DASOU UW 




Operating Syslem; 
Company Price Processor Description 

Compvter Software Design Inc. $850 tO Xenlx; TAS·80 Dela Ace: relational datet>ese, Engltsh query commands, 
1911 Wright Circle $2500 Model 16 demonstralion disk $20 
Anaheim , CA 92806 
(714) 634-9012 

lnlernatlonal Software Enterprises $2200 to Unix, Xenix; PDP·11, MOBS: English-language queries, report wri ter can physically 
85 West.. Algonquin Rd. , Suite 400 $20,000 aoa6, Z8ooo cluster related records, encryptlon capabilities, paSS'NOrd access 
Arllng\on Heights, IL 60005 code facllilles, data validallon, written ln C 
(800) 323·3629 

Logical Software Inc. $5000 Unix, Xenix. Log1x: interactive programming, database management. re port 
1218 Massacnuselts Ave. UNOS and form generation, educational license available. database 
Cambridge, MA 02138 ra r engineering 
(617) 864·0137 

Rod Manis $250 Unix. Uni plus+ . 68000 /rdb. uses Uni utilities: accounting and rnanvlacturing 
1300A Space Park Way packages available, wrrtten with the database 
Mou lain Wm, CA 9404J 
(415) 967-7778 

Pacilio Soltware Mfg. Co. $1395 to Unix System Ill , Sequitur: relational DBMS. integrated wo d processing, can 
2608 Eighth S $12,000 CPIM, COOS, lsls, recover earlier versions of changed records, report generator, 
Berkeley, CA 92710 North Star DOS buiU-ln screen ed11or, writlen 1n C 
(415) 540-0616 

PHACT Associates ltd. $25010 Unix and PHAGf.dbrms: relational database manager, data dictionary, 
231 East 11lh St $950 l ook-a l ~kes, Idris, ISAM and relative record access, written in C 
New Yo rk. NY 10003 MS·OOS: 68000. ZBOOO, 
(212) 420·1512 8086, VAX, PDP-11. 

Perkin· Elmer 

Rela~onal Database Systems Inc. $4000 Unix and lnformix : relational database, audit rail and recovery. report 
1208 Apollo Way, Suite 503 took-allkes writer. other packages to go with It 
Sunnyvale. CA 94086 
(408) 746-0982 

RHOONIUS Inc. $5000 Unix V6, V7, and 3211. Mistress, educational license, relational database, with report 
POB 1, Station D PWB, Zeus. Xenix; VAX, generator, user-friendly query language, Unix shell interface, 
Scarborough, Ontario Ony , ZILOG System two C language fnterfaces, report wri te r, lnteraciive inter1ace. 
Canada MlA 4Y7 8000, Perkin-Elmer small-to·medlum da1abase 
(416) 922-1743 

Science Management Corp. $595 Unix: Onyx. tao ldol: Interactive. menu drrven, can have passwords. audits, 
Propne ary Systems Div. Series/1, TI9900, documentation control, stalistics eport 
P08 6800 Mercator 8086, Basic 4, 
Bridgewater. NJ 08807 Rexon Pertee 
(201) 685·9000 f (800) 526-3968 

Unily Corporation $3000 Unix: VAX . Unify: menu·driven. interactive, applications and developmenf 
9570 Southwest Barbur Blvd, PDP-11 , 68000, 8086 tools include menu handler, automatic dal.a entry, query by 
Portland. OR 97219 forms. report generator, and SOL-a strudured query language 
(503) 245·6585 based on IBM's Sequel 2 relational language. 

A.I. Wasserman $200 Urn>1: VAX , PDP-11 Troll : retational DBMS wilh screen edUor 
Room A16 (educational 
University of Cali orrna licensees of 
Medical Info Science Unoc onl.Y) 
San Francisco. CA 941 34 
(415) 666-2951 

Table 4: Database 11111 nagemm t systems for tl!e Unix opernti11g system. 

first with Unix-based applications, some of the software The tables should not be viewed as all-encompassing 

brought from larger and faster computers may n ot have but rather as a guide to general availability. 

been redone so as to make the best use of Unix features, 

or it may tend to use system resources more heavily on Database Management Systems 

a smaller system. As a1ways, it pay to investigate soft­ Except for ported applications, the first business pro­

ware carefully before betting your business on it. grams to appear on a new system such as Unix are 
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AGS Computers Inc. 

111 Broadway 

New York, NY 10006 

(212) 962-4646 

Amencan Jnsrltute tor ProJessional Education 

Carnegie Bldg. 

100 Kings Rd. 

Madlson. NJ 07940 

{201) 37H 400 


Computer Technology Group Inc. 

Telemedia Inc. 

310 S Michigan Ave. 

Chicago. ~ L 60604 

(312) 987·4000 I (800) 621 -3155 

l n~rtule for Advanced Professional Studies 

55 Wheeler St 

Cambridge, MA 02138 

(617) 497-2075 

In egrated Computer Systems 

3304 Plco Blvd. 

POB 533.9 

Santa Monica. CA 90405 

(213) 450-2060 I (800) 352-8251 

International Technrcal Seminars 

520 Waller SL 

San Franc1sco, CA 9411 7 

(415) 621·6415 

RLG Corp 

1760 Reslon Ave. . Suite 508 

Aeston, VA 22090 

(703) 471-6860 

Structured Methods Inc 

7 West 18th St 

New York. NY 10011 

(212) 741-7720 

Technical Education Research Centers 

8 Eliot St 

Cambridge, MA 02138 

(617) 547-3890 

User Training Corp. 

POB 970 

Soque/, CA 95073 

(408) 354-6433 I (415) 321-0889 

Table 5; Companies lhat give tmining or courses on Un ix, its 
11ti/ities, and applications progrmns. 

generally database management systems (DBMSs). This 
is partly because they are more interesting to write than 
accounting packages and partly because they are used 
as building blocks for general applications. A DBMS is 
a system of programs that can be thought of as a high ­
speed interface between data stored on a computer 
system and applications code. With a DBMS, a skilled 
programmer can create, fairly quickly, a set of applica­
tions programs in a fraction of the time it would take to 
write them otherwise. The programmer is freed from the 
necessity of maintaining the data files and just has to 
worry about the relationships among the data items 
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themselves. The true DBMS is not a predefined program 
for managing data, therefore, but a base for creating 
applications. 

While a complete guide to selecting a DBMS would 
be out of place here, your first step should be to decide 
how much programming you wish to do and how flexi ­
ble your needs are. A simpler data management system1 

often implemented as a mailing list package, may be all 
you require. This type of application may be found in 
table 1, while table 4 summarizes information about 
ome of the true DBMS systems available for Unix-based 

computers. 

Using Applications on the Unix System 
1f you're the type of person who learns to use a new 

computer by plugging it in and trying it out, you pro­
bably don't have to enroll in any sort of formal training 
course to use Unix. Many other people will be exposed 
to Unix in the next few years who have ne er used a 
computer before. This fact is responsible for the sudden 
appearance of quite a few organizations that will teach 
you or your staff how to use Unix more effectively (see 
table 5) . Most of these firms do their instruction in 
seminars and will do in-house courses; a few, such as 
International Technical Seminars, the Institute for Ad­
vanced Professional Studies, and Structured Methods 
Inc. , specialize in actual hands-on work with a Unix­
based computer. User Training Corporation's courses are 
self-taught using audiodigital technology, which com­
bines an instructor's voice with an actual session shown 
on your clisplay screen, while the Computer 11 chnology 
Group features video-tape-based training. 

My experience in training people with a wide range 
of expertise how to administer Unix systems, however, 
leads me to point out the following : It is 11ot always a 
good idea to teach evetlJOIW how to use the system all 
at once. 

Many businesses that will be buying Unix computers, 
especially small businesses, will have little or no ex­
perience with multiuser systems. With single~user micro· 
computers sach as Apple or CPIM systems, it is fairly 
easy to control system use. Just limit computer access 
to those who must perform the work. When you begin 
putting terminals around the office connected to a cen­
tral Unix facility, more people will get a chance to use 
the new machine1 passwords will be passed around, and 
some people will experiment more than others. At this 
point, those who have some knowledge of the system 
are the most dangerous in terms of system integrity and 
security (i.e. not having your sensitive files Jooked at, 
changed subtly, or even removed) . Deliberate malicious 
acts are not the worry here- it's mistakes made while 
experimenting that can be dangerous (naturally, th.is 
doe n' t apply to software development environments 
where the highest priority is that your programmers 
learn the system). We have found that in many organiza­
tions this is also the critical time when backup pro­
cedures are still not totally worked out. 

ls this a plea for a return to the days of keeping or­
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We hereby certify that your purchase from Discount Software represents 

the lowest price sold anywhere. Ifyou find a lower price on what you purchased 


within 30 days, send the ad and we'll refund the difference. 

Discounl Price DRS or ORS or RTL ._ - - S319 SORCIM Pafanlie r-1 (WP) . _ ...... $385 Vislrlle 

MOBS PKG ......... $1999 ---------- "COMMUNICATIONS" Vlsischedule ....CP/M . MICROPRO $1 79 SuperCalc I Ascom ........ _....... $149 PEACHTREE , 
SSTAM or BSTMS . • . • S149 GI L. AIR, A/P. PAY. (each) . S22 

ARTIFICIAL INTELLIGENCE $279 WordStar l'l!achPack P40 . __ . . . . S34
Medical (PAS..:!) •••.•.. $649 ~~~~ale'.' : . : : : . : : . : : !~~; s139 Crosstalk ACCOUNTING PLUS 
Dental (PAS-3) • , . · · .. · • SB49 $ -f 79 Mal l Merge G/L, AR. AP. INV, (each) _. S38 
ASHTON-TATE I sag Move-iiSUPERSOFT "OTHER GOODIES" 

Ada . . . . _ . _ . $270 Cow Jones . .S4?? <lBASE II. . . Wor<lStar/ Mailmerge . - _s399 Dia9nos1lc 11 . s89 ---------- Incredible Jack ....• • cal l f'or price WS/ MM/SpellStar . . . $549 Oisk Ooclor • . .. .. . .. . . SB9 "OTHER GOODIES" Super-Texl II . 
dBASE User's Gulde .•• ' S29 Cato Fa<:lory , . . . , Forth (BOBO o r z80) .. _ . S 149 Micro Plan ..... _....... $419 
Friday! . . . . . . . . ...... S26S $199 SpellSt11r Mini Factory . . . . . . Fortran .......... . . . .. S319 Plan BO ........ _....... S264 


RaUor _ ...... _.........S79 Target Plannert:alc •...... $79

Rnancial Planner ... .. • , $595 ----------- DB Mesler .•..... _

C Compiler ............ $225 Target F lnancial Modeling . S299 
eonom Line Stralegisr. .. $349 DalaStar ......... . ..... S249 Versatorm VS 1 ....... .

Scratch Pad . . . . .. $266 TargeHast< . .. .. , ..... S299ASYST OE SIGN/ FRONTIER lnloSlar ... , • . . . . .. $349 
StalsGraph ........... s 174 MicroStaf . . . . . ..... S22d IBM PC, 16 BIT a;· 
Prol Time Accounting . . . S549 RePortSlar . • . . . . . , . . . S254 
Analiza 11 . _ . $45 Vedit. .. • .. .. • ..... $130 DISPLAYWRITERGeneral SubrOutlne - . - .. S269 Word master . • .• S 1 I 9 MiniMo<lel ... . . .. _.•.. S449Disk Edll .. .. . .. ..... $89Applicalion UHllt les ...• . S439 Supersort I .....••.... _$199 StatPak . . . . . , $449Term ll ----· ...... $179 

Utilities I or II. . .. . .•.... S54 


DIGITAL RESEARCH Ca le Star . _ .. _ _ .. S129 Micro B + ............. S229 
CP/M 2.2 MICROSOFT String/BO . _ _ _ _ . . . s84

SOFTWARE DIMENSIONS!Intel MOS...... .. .. $135 ---------- String/80 (source) . . . . $279
ACCOUNTING PLUS$249 Basic-BO ISIS CP/M Utility •. ..... s199$149 Norlhstar 1 Module . . .. , ........ S399 
 Lynx ...... " ........ S199

4 Modules .. , • , . , ... $1499s329 BaslcComp~ler Supervyz . . . _.. . S95 

$-f 59 TRS"80 Model II All B.............. S2799 
 ATI Power (lutorfal) . . • . . . $75 

I fP&Il s349 Fortran-SO Mathe Mao>c ............ s95
UNICORN 

Mince or Scribble (each) . $ 149 CIS Cobol . • ... , •. $765MiCIOPoUS ..• - ...... - S175 $ 
549 

Cobol-SO Both . . . . . . . ___ . . _ . $249 Forms II ___ .. _ . .. . . . . S179$98 CBas1c·2 The Final Word ......... S270 Basic ..... , .... , .. , • . S149 
WHtTESMITHS 2.ip M8aslc. C9aslcMulllplan . _ _ •. _ .. . S219 
"C" Compi ler ....•.... S600 (each) . . • . . . S 129 

Display Manager........ S319 M-Sort ... .. $175 

Pascal Qncl ··c"l ..... SB50

Access Manager .......• S239 APPLE II
Macro-80 "PASCAL" 
Pasca.t/MT+ Pkg ....... S429 ASHTON-TATE $449 PL/HIO Com piler . . S315 (See CP/M Ashlon-Tate) 

MuSlmp/MuMath . • .. S224 SP Prog . . ............ . S175 BRODERBUND 

BT-80 .. _ .. S179 MuLisp-80 ........ ..... S174 G/L {wilh AJP) .. ___ .... _S444
Pascal Z • . • , . • . . . .. $349 
MAC ............ _ . . .. $85 ORGANIC SOFTWARE Pascat/UCSO 4 .0 ..•.. .. $349 Payroll . . . . . . .. S35 5 
RldAC . . .. S179 INFO UNLtMITEOTextwliler Ill ........... s 111 


CATA BASEOatebook It . , • . . . . S269 EasyWrlter [ProO ...•..• $155S1d .... . - . SSS dBASE II. . .. . . . . , .. Call 4??Milestone . ............. S269 EasyMailer (Prof) . . .... S129
Friday ___ • _.. _ . _.... $265$90 l.-Sid OSBORNE (McG.raw/ Hlll ) Oatadex . . . . • . . . . . • S134
FMS.00 ............... $799
G/L. or AR & AP, o r PAY _- . $59 MICROSOFT
FMS·B0-1..... .. .. .. • . $399All3 ............. ., $129 Softcard (Z-80 CP/ MJ ••. $249 


. . $49 Condor I & Ill ...... .... .. CallDeSPOOL ....... .. All 3 + CBASIC-2 ...•... S 199 Fortran ... - .. . _$179 

CB-80 . ....... . . S459 Selector . .. . .......... $689
Enhar\Oed Osborne . _ . S299 Cobol .... . . . .......•. S549 

Unk--80 .... - - . $90 Superfile ...... .... . ". $159 Tasc ................. S139
PEACHTREE 
FO.X a GELUO-R G/1.NR_AfP.PAV,1 NV(each)·S399 "WORD PROCESSING" Premium Package . , . . . $549 
Quickscrnen ........... S 135 Perfecl Writer ...... _ . . $389 RAM Card . . . . • . . _ .... sag
PB Version ......... Add S234 


Peachcalc . _......•.... S249
Ouickco<le .. • ..•. _. - .. S265 Wor<lSearch .. ......... s 114 MtCR.OPRO 
Peacl\pak SpellGuard . _ _ . S139 (See CP/M Mlcropro)$65 OUIH Peachlexl . . . S289 Z--BOCard ............. $299(G/L. AIR . A/Pl . , . . • . s349 

STAR COMPUTER SYSTEMS 
 Spell Bil'lder ....... __ .. S349 VISICORP 

DGraph ..... ___ .. ___ .. S26S GIL. A/R,A/P, Pay(each) . $349 Selecl .. . _ ............ S495 Visicalc 3 .3 ........ . ... S189 
Tlle Word . . . ... _..... _ S65 Desktop/Plan II • . . • . .•. S219MICRO CATA BASE SYSTEMS All4 ................Slt29 


Vlsiterm . . ........ ... .. . soo
Knowledge Man _. . __ . $429 L(!9al or Property Mgl ... S849 $145 The Word Plus Visidex _... ........ . _ .. S219

HOBS ... . S595 STRUCTURED SYSTEMS 

Vis ilrend/Visiplot . . .. .. S259ldDBS _ . S1099 Business Packag8S (call) 

FREEWITH PURCHASE: 
Complete Software rl Exclusive Confidential 

Buyer's Guide 'I "Hotlinen Software 

(S5.00 value) Our reputation for cour- BargainGrams 
Filled with fact.sand teous and knowledgeable Regular notices of insider's 
usable advice about service has resulted in calls bargains not available to 
scores and scores of l from people who n ver the general public. 
soltware programs from ~\ pur hased our products.,....-----------~ 

accounting and bu.sin ss Now a separate "hotline" is DISCOUNT SOFTWARE 
systems oo word processing available to customers only. Outside Ca ntinenr.aJ u .s .-add 110 l'Ius Air 

and utilities. 1 800 421-4003 ~~~!t~~~~~~\lr~!~c~~~ ~~~d~~
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Operating System; 
Company Price Processor Description 
logical Software inc. $10,000 Unix; Onyx, VAX Soflshell. menu/full·screen or Shell·ffke operation. Source code only, 
55 Wheeler St. (or OEMs primarily 
Camb idge, MA 02138 
(617) 864-0137 

Ouadratron Systems Inc. $295 to UnllC ; 68000 Conligurable Menu System- screen developrnen1 package; can act 
14542 Ventura BIV'd. $495 like Fortune menu system with window extensions 
Sherman Oaks, CA 91403 
{213) 789-8588 

Schmidt Assooales $400 Unix: 68000 /rnenus: conhgurable menu system, lo make Unix easier lor no11ice; 
7 Ml Lasser Dr. good for administration a_nd maintenance 
San Rafael, CA 94903 
(415) 499-8001 

Softest Inc $250 Unix: PDP·11 , Menu Creation/Interpretation System (MCIS): error recovery, user 
555 Goffle Rod. 68000. Perkin-Elmer pror.les. inter-menu linking; easy to reconfigure 
Ridgewood. NJ 07450 
(201) ~47·3901 

Table 6: M!!nll systems or Unix Shell replacements that present a simple view of Unix for the novice user. 

dinary people away from the all-powerful computer? 
Hardly; just a cautionary note to those who are just 
beginning to administer a system of their own. Skeptics 
would do well to note that- there are various ways of total­
1y incapacitating a Unix system by a single command line. 
The point is that peop1e who only have to do word pro­
cessing might be better served, especially at the begin­
ning, by a system set up so they can only do word 
processing. 

This is fairly easy to do. On any standard Unix or look­
alike system, it is possible to force a particular person's 
log-in account to execute a given program rather than 
the Unix Shell program itself, as js normal . Thus, 
secretaries could be restricted to a word processor and 
data-entry personnel to an appropriate portion of the 
database system. Or users could be given an account that 
lets them choose among several different applications 
programs by means of a Shell program that they cannot 
exit without logging off the system. Users of Unix System 
rrr and later versions can also be assigned a restricted 
Shell, 'known as rsh, which prevents them from using 
someone else's directory, redirecting output of com~ 
mands, or using commands other than those permitted 
by the system administrator. 

As people learn more about the system, their access 
to other commands can be expanded as necessary. Prop­
erly handled, this expanding access technique is useful 
in exposing people gradually to the power of Unix, 
without overwhelming them with the sheer number of 
commands and options or opening the system to many 
novice users all at once. Some Unix-based systems are 
using this technique already; for example, the Fortune 
32:16 computer implements the entire user interface as 
one large menu system that allows even a novice to 
follow logical steps in performing tasks previously 
reserved for "experts;' such as adding new users, back­

ing up the system, and installing new software. Mean­
while, expert users can bypass the menu entirely. 

This type of menu facility can be created on any Unix 
machine by a competent programmer, but it may be 
easier to start from an established base. Table 6 lists a 
number of commercially available menu systems for a 
range of computers. While these are most useful to an 
OEM (original equipment manufacturer) or system 
house wishing to create a better working environment 
for clients, they might well come in handy for end-user 
organizations as well. 

Aside from adding menus, you can customize your 
Unix environment in many different ways. For instance, 
one of the biggest complaints some people make about 
Unix is the way the commands are named. The terseness 
that characterizes Unix is certainly most apparent in com­
mand names like cp, mv, cat, and lpr. If you don't like 
them, it's perfectly possible to change them. By becom­
ing a super-user, you can just go into the /bin directory 
where most commands reside: 

$su 
Password: 
Ji cd /btl'I 
II nw cp copy 
# nw mv rename 
hw ca1 type 
mv;not. tound (you forgo! that )'\'lU renamed lhe. m'¥ comm11nd) 
~ Jrmame cat type 
I renalTll! lpr l)(inl 
# 

This will work, but imagine the confusion that would 
result when someone else attempted to use the normal 
terse command names. A more reasonable solution is 
to create new links to the command names, which essen­
tially allows the same file (a command is, after all, just 
an executable file) to be called by more than one name. 

Text continued on page 274 



NineThousa11d 
NmeHunclred& 
Nine Doll 

3 users. 21 Mbytes 
Winchester. 320K RAM. 
And you can only get it 
from Gifford. 

Look at that price again. We 
were a tittle skeptical at first, too . 
But after checking out totals we 
knew we'd finally done it: devel­
oped a multiuser, 8-16 bit high 
performance, obsolescence-proof 
computer. Complete with dBase II;M 
SuperCalc-86)?'1 and MP/M-86 ™­
for under $10,000. Expandability's 
a breakthrough, too. You can 
add four additional users for just 
$600 each, plus terminal. 

Is it 8 bit or 16 bit? Yes. 
Like you would expect of 

a Gifford computer system, it 
can run any combination of 8 and 
16 bit CP/M programs simul­
taneously. So, on top of all the 
thousands of 8 bit CP/M programs 
available, you'll also be able to 
take advantage 
of any of the 
faster 16 bit 
programs . _. and 
run them at the 
same time. And 

when we say it works, it works. 
After all, we were the folks who 
invented 8-16 operating systems. 

Stop looking. And start 
cutting. 

Send us the coupon and we'll 
send you a brochure detailing 
all the advantages of going with 
Gifford. Such as the Gifford disk 
emulator (which Byte magazine 
called ''One of the best things that 
happened to microcomputers in 
1982'.'), our exclusive networking 
and multi - tasking telecommuni­
cations packages, and our two­
year warran ty. Plus the benefits of 
selecting an IEEE 696/5-100 
bus-based system. 

There's lots more to tell, but 
if you're a business or techn ical 
professional looking for a high 
performance, multiuser computer 
tha t features expandability and 
dependability, plus complete 

service and support at an 
incredibly low price, stop 
looking and cut the coupon. 
And by all means, wai t for 
our brochure before you 
make any investment. r ­

' 
1922 Republic Av nu e, San Leandro, C A 94577 
(4~5) 895· 0798 A dM•ion of G&G Eni;in~C!ring ) 
l 'D LIKE THE WHOLE STORY. I 
Plense send m<! your brochure!. 

Nnmr ______Title I 
01'l!;inization M /S----­
Addres• I 

' Clly StaCe--ZlP- ­

- --- BY-N I 

Terminals not inch1ded. L - - - - - - - - - - - - .I 

Gifford Computer System 
321 Includes: 
320K Static RAM Memory 

Two 8" OS/DD Floppies 2.4Mb 
Formatted 

Gifford FS-21 Winchester Drive 
21 Mb Formatted (27 Mb 
Unformatted) 

Compu Pro Enclosure 2 With: 
IEEE 696/S-100 bus 
91/0 Ports 
20 bus Slots 

dBASEII 

SuperCalc-86 

MP/M-86 

Terminals not included. Compatible 
with all standard RS-232 tenninals 
and printers. 

Gifford Computer Systems is a Full 
Service Compu~ Systems Center. 

I 
I 
I 

t=: ­
~IHORD COMPUTER SYSTEMS 0 SAN LEAND RO. CA (415) 895-0798 0 SAN FRANCISCO, CA (415) 391-4570 D LOS A i GELES, CA (213} 477-3921 

D MIAMI, FL {305 ) 665 -9212 D HOUSTON, TX (713] 877-1212 D AMHERST. NY (716) 833-4 758 0 
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Make your 212A modem 
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for half the cost. 
Your Design Problems are Over 

Now available to you are the LSI 
circuits and software know-how needed 
for your own design and implemenra­
tion of an operational Bell 212A 
compatible modem - all from one 
experienced source, E.xar. 

Exar Delivers the Solution 
First.you get high technology, 

quality IC's that fomi the heart of a 
212A modem.TheXR2123 CMOS 
Modular/ Demodulator provides the 
1200 BPS PSK function, the XR14412 
modem system performs the 300 
BPS FSK modulation/ demodulation 
function required for 212A compatibil­
ity and the XR2120 switched capacitor 
filter, also CMOS technology provides 
the 1200 and 300 BPS filtering 
requirements for the modem. 

But, Exar does not stop there. In 
order to implement these devices into 
a compatible Bell 212A modem, we 
have devised a simple and cost effec· 
live trouble-free way to evaluate them 
in a system. Exar can provide you with 
a modem evaluation kit including 
these three devices. along with all the 
necessary supporting components, PC 
board, schematic and operating instruc­
tions to minimize your design task. 

Circle 178 on inquiry card . 

Cut Costs, Reduce Space, Improve 
Reliability 

By getting our !C's along with our 
know-how you make sure your 
modem will be right 

With our LSI 
components, you get 
a modem for about 
half the 
money you 
would nor­
mally spend 
for a finished 
board and 
reliability is 
improved 
because our 
LSI circuits reduce the 
number of necessary 
parts and the space to 
house them. 

More Modem Solutions 

XR-1441~ 

3008PS 
FSK 

MOO/ 
OE MOO 

Bear provides modem solutions 
for a wide variety of applications, from 
telephone communications compatible 
with Bell and CCITI standards to high 
speed transmission over twisted-pair 
wires. Modem types available included 
are Bell Srandard I03 (300 BPS FSK), 
202 (1 200 BPS FSK),and 212A 
circuits as well as CCITT compatible 
V.21(300 BPS FSK),V22 (1200 BPS 

XR-2123 1200 BPS PSK 
MOO/ DEMOO 

XR-14412 3008PS FSK 
MOO/ OE MOO 

XR-2120 FILTER 

PSK),V.23 (1200/75 BPS FSK) and 
V.26 (2400 BPS PSK). 

To round out a complete design 
Bear provides RS-232 line drivers and 
receivers for interfacing and a wide 
range of op amps to perform amplifi­
cation and signal conditioning 
functions. 

XR-2120 
FILTER 

212A Compatible Modem 

The Solution is Available Now 
Just send the coupon below or 

give us a call. You'll get everything you 
need, including our compilation of 
modem design and technical data, 
called the Modem Data Book 

So let Exar get your modem 
design going. Send us the coupon 

I today. 

Help me make 
my modem! 

0 Send me the Brar 
Modem Datil Book 

0 Also, send me more information about 
the Modem Design Kil 

Name __________ ~ 

Title___________ 

Company__________ 

Dept/Div.__________ 

Address__________ 

City___________ 

State _____Zip _____ 

Phone(__)____Ext___ 

Application _________ 

EmR 
750 Palomar Avenue 
Sunnyvale, CA 94088 
Tel. (408) 732·7970 lWX910-339­9233 

For telecommunications, industr!al, 
medical and military IC applications 
.•• EXAR Goes One Step Further. 
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The difference between an extra link and a copy of a file 
is that creating a Link creates a new directory entry that 
points to an existing file and doesn't take up extra space 
in the file system. This is especially handy when creating 
links to large files like multimegabyte databases. 

However, this prevents ordinary users from creating 
their own programs with these names. So the easiest 
way is to change the order in which the Shell searches 
directories for your commands. This affects no one else, 
requires no special permissions, and can be changed at 
any time, but you must set up a new directory: 

Nmkdir /alias (crea te special di.rectory for links to system files) 
# climod +rwx /alias (allow users to create thei.r own alias files) 

(chmod 777 for those with older systems) 
# In lbinlmY /alias/rename (create some new names for system utilities) 
II In lbinlcp laflas.'copy 
# In /bln/ed laliasJedi1 
s (become a regula.r user again) 
$echo $PATH (show current execution search path) 
:/bin :lusrlbln 
Sed .profile (create file to be executed at log-in time) 
?.profile 
a 
PATH,.:Jalias:/binJusrlbln (search /alias di.rectory before system defau lt ) 

w 
'll 
q 
$ 

Why must you be a super-user to do this? The /bin 
directory is generally on a different logical file system 
than the users' personal directories. Due to the way the 
link command works, you can't link across clliferent file 
ystems, so it is impossible for a regular user to create 

a set of links under that user's home directory to system 
files. 

What about the $PATH we used? Like the other vari­
ables beginning with a dollar sign ($), this is interpreted 
by the Shell. The $PATH may be hown (with the echo 
command) or changed at any time, much like an or­
dinary variable in C or BASIC. And .profile is simply a 
file that the Shell executes if the file is found in your 
home directory when you log in; it's expected to hold 
a number of Shell commands and is typically used to 
set up your terminal characteristics and default execu­
tion path. It can be changed easily and so is ideal for 
starting novice users off with certain programs. Another 
popular Shell variable to modify is the prompt, which 
you can change to whatever you want in the following 
manner: 

S PSh· "Yes. mas~er: " 

Yes, master. 


The .profile is called .login on systems using code devel­
oped at the University of California at Berkeley (UCB) 
or derivations from that code. UCB systems will also 
have a Shell command called alias that performs the 
same function as this $PATH modification. Otherwise, if 
you wish to accomplish aliasing (rename commands) on 
an individual basis without being the super-user, it is 
necessary instead to make each new command simply 
a one-line shell program: 

$ cd (go lo your home directory) 
$ mkdir bin (create a personal command directory) 
S cd bin (go to it!) 
Secho 'my $" > rename (put the system commands in your selected 

file names) 
Secho 'cat $ · ' > type 
S eclio 'grep S·' > search 
Seclio 'pr -w132 S' Jlpr &' >Ip (refer to last month's article) 
$ chmod +x ' (make these files executable, or chmod 744) 
Sal .. (go back "up" one level to home directory) 
S ed .profile (modify your .profile to include the new di.rectory) 
27 
c 
PATH=:$ HOME/bin:/alias:lbin:lusrlbin 

w 
JS 
q 
$ 

Because this is something any user can do, variation 
of this technique are usually discovered eventua1ly by 
anyone who wishes a customized environment. Natural­
ly, these short shell programs can be made longer; per­
haps setting up particular files or directories to be used, 
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Quantity Discounts Available 
Wabash diskettes are packed 1 O 
disks to a carton and 1 O cartons 
to a case. The economy bulk 
pack is packaged 100 disks toawabasH 
case without envelopes or labels. 


diskettes.:~ 

$1.29each! 

Now get Wabash Quality at a CE Price 
For over 17 years, Wabash has been making high quality 
and dependable computer products. Wabash diskettes 
are made to provide error-free performance on your com­
puter system because every diskette has been totally and 
hypercritically tested. Since you can now buy Wabash 
computer products directly from CE, the world's largest 
distributor of magnetic media, you can now get maximum 
savings on every order. You can even order tol l-free. 

New Wabash Six Year Warranty 
The quality of Wabash diskettes is stressed throughout 
the entire manufacturing process. Attercoat1ng, all Wabash 
diskettes go through a unique burnishing process that 
_g ives each diskette a mirror-smooth appearance. Wabash 
then carefully applies a lubricant that Is specially form· 
ulated to increase diskette life. Then, to keep out foreign 
particles, a unique heat seal bonds the jacket and liner 
together to help prevent contamination. After 100% hyper­
critlcal testing and certificat ion, Wabash then packages 
eaoh diskette, (except bulk pack) in a super strong and 
tearreslstant Tyvek evelope.The final Wabash product ls 
then shrlnk·wrapped to insure cleanliness and reduce 
contamination during shipment. Wabash diskettes are so 
very reliable that Wabash now offers a six year warranty in 
case of defects in materials or workmanship on all dlskettes 
purchased directly from Commun ications Electronics. 

New...Wabash Diskette Duplication Services 
Communications Electronics has teamed up with Wabash to 
provide a sl ngle-source solution for the diskette duplicaUon 
requirements of software developers, OEM's and dlstributors. 
Al l service Is In-house, lo give you last, deperidabte service. In 
most cases, delivery can be completed in five days. Whether 
you require 100, 1,000, or 10,000 copies per week, call CE 
ffrst for a no obligation prioe quote. For additional information, 
please write us on your letterhead with your requirements. 

CE quent
SAVE ON WABASH DISKETTES 100 prtee

Ptoduet Ducm•t100 Part ii POr d lO 151 

B" SSSO 'BM Compatible (128 8/S, 26 Sectors) F11 i 1.89 
81' SSSO Shu.gan Compatlble. 32 Hard Seclor F31 A l .89 
8" ssoo 'BM Compal1ble (128 B/S, 28 Sectors) F131 2.39 
8" DSDD Sort Secior (Unformatted) F14A 2.99 
B" OSOO Solt Saeler (256 BIS, 26 Sectors) Fi44 2.99 
B." OSO D Solt Seclor (512 B/S, 15 Sectors) F145 2.99 
B" DSDD Solt Sector (1 024 B/S, B Seel ors) Fl 47 2.99 
51/o' ' SSSO Sott Sector w/Hub Rtng M11 A 1.49 
.ow· Some as above, but bulk pack w/o enYelope M11 AB 1,29 
SY•' SSSO 10 Hard Seclor w/HUb Ring M41 A 1.49 
5\'.'' ssso 16 Hard Sector w/H ub Ring M51 A 1.49 
.SY<'' SSDO Son Seclorw/Hub Ring M13A 1.79 
.S Y•" Some as above, but bulk pack wlo enve~ope M13AB t ,59 
5 V•" SSDO 10 Hard Sector W/HUb A ~ng M43A l ,79 
51'<'' SSOO 16 H11rd Sector w/HUti Ring M53A 1.79 
5V•" DSDD Solt Seclor w/Hub Ring Mt 4A 2.69 
sw·Same as above, but bulk pack w/o envelope M14AB 2.49 
5'!<'' DSOD 1 O Hard Sector w/Hub Ring M44A 2.69 
51~ " OSDD 16 Hard Sector w/Hub Ring M54A 2.69 
5W' SSQD Soft Sector w/Hub Ring (96 TPll M1 SA 2,59 
5 " DSOD Soll Sector W/Hub Ring (96 lPI) M1 GA 3.69 
5V•'' TyvekOiskelle En~elopes-Prlce per100 Pac TE5 12..00 

SSSD = S/ng/q Sided Sing/Cl Densi ty; SSDD = Slngle Sidqd Doubl~ Dimsl/y; 
DSDD = Oouble s;ded Double Density; SSQD= Single Sided Ouad DenS'lry; 
DSOD "' Double Sided Quad Densl'IY: TPI = Traclfs per Inch 
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Pleas-e order only in increments 
of 100 units for quantity 100 
pricing. With the exception of 
bu lk pack. we are also willing to 
accommodate your smaller or· 
ders. Qua,nUties less than i 00 
units are available In increments 
of 1 0 units al a 20% surcharge 
above our100 un t price. Quan­
tity discounts are also available. 
Order500 or more disks atthesametlmeanddeduct1%; 1,0DOor 
more saves you 2%; 2,000 ormore saves 3%; 5,000 or more saves 
4%; 10,000 or more saves 5%; 25,000 or more saves 6%; 50,000 
or more saves 7%, 100,000 or more saves 8%, 500,000 or more 
saves 9% and 1,000,000 or more disks earns you a 10% discount 
off our super low Quant ity 1 00 price. Almosl all Wabash diskettes 
a.re immediately available trom CE. Our effldent warehouse 
faoltHiesare equipped to help us get you the quaHty product you 
need, when you need H. II you need further assistance to find the 
r~exib le disk tha~s rtght Jar you, call lha Wabash compatibl!lty 
hotline. Dial tolHree 800·323-9868 and ask for your compatlbillty 
representative. In IUlnois or outside the U.S. dial 312-593-6363 
between 9 AM to 4 PM Central lime. 

Buy Wabash Diskettes with Conffdence 
To gel the fastest delivery from CE of your Wabash computer 
products, we recommend you phone your order directly to our 
Computer Products Division and charge ii to your credft card. Be 
sure to calculate your price using the CE prices in this ad. Written 
purchase orders are accepted lrom approved government agen· 
ales and most well rated firms at a 30% surcharge for net 30 
bll llng. For maiclmum savings, your order should be prepaid, All 
sales are subject to avallabl!ity, acceptance and verlflcalion. All 
sales are final. All prices are In U.S. dollars. Prices, terms and 
speclficaHons are subject to change WlthOut notice. Out of stock 
ltems will be be placed on backorder automatically un~ess CE is 
instructed differently. Minimum prepaid order is $50.00. Mlni· 
mum purchase order$200.00. All shipmen ls are F.0 .8. Ann Arbor, 
Mlchfgan U.S.A. No COD's please. Non·certllled and foreign 
checks require ba.nk clearance. 

For shipping charges add $8.00 per case or partial 
case of 100 8-Jnch flexible disks or $6'.00 per case or 
partial case or 100 5 1/4·incl'l mini·diskettes for u. P.S. 
ground shfpping arid handling in the continental U.S.A. 

Mall o rders to: Communicatlons Electronics, Box i 002, 
Ann Arbor, Michigan 48106 U.S.A. If you have a Visa 
or Master Card, you may call and place a credit card order. 
Order toll-free in the U.S. Dial 800-521-4414. In Canada, 
order toll-free by calltng 800-265·4828. If you are outside 
the U.S. or in Mlchigan dial 313·994·4444. Telex anytfme 
810-223-2422. Order your Wabash diskettes today. 
Copyright <'1983 Com1T1unlr.e1tons E'lectroo lcs Ad <1Ul24B3 
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Ishell: A Unix Information-Retrieval System 


!shell is a simple data-retrieval system comprising a data fiie 
of logical records and the associated Unix Shell command files that 
process the data file and produce a fomwtted report. implemented 
with selected system utilities found on Unix, lsluill may be used 
to keep track of almost any kind of data, from a project deve/op-­
ment team's ideas-and-documents file to a writer's drafts of dif­
ferent articles and their reference documents. 

Each record in the data file consists ofaseries of physical records. 
The first physical record conmins up to four fields: the logical record 
identification number, acapital N(standing for name or title), the 
record title, and an optional locator field . Subsequent physical 
records contain three fields ; the logical record ID, a capital K(for 
keyword), and a jreefom1 content line. For example: 

000199:N:Spectragraphics: work file cabinet 
000199:K;System 1250-a 16-color raster or graphics display 
000199:K:system that emulates the IBM 3250 graphics display 
000199:K:system. Local or remote configuration, supports 
000199:K:up to 4 workstations per controller or up to 64 
000199:K:workstations per channel controUer. 

The logical record ID-000199, in the example- is n Sf!ifllen­
fially assigned number that links together the physical records into 
one logical record. It has meaning only w the S11e// programs and 
never appears in the output. The record title and locator field­
Spectragraphics and work file cabinet i11 the example-are con­
text dependent 1111d may be used to describe the data entry and 
a partic11lar physical (i.e. , nm1computer) locatio'1 where the source 
data may be found. The locator field, in particular, permits anyone 
wlto may access the data file to find further infonnatio11 on the data . 

Using lshell 
The data file is called !shell.data, and it may be edited with rmy 

standard text editor available. You must assign a new logical record 
number for each product or project to be entered into the system. 
Following the fonnat of the previous example, a sl1ort article may 
be entered, and keywords may be input on lines of their own. This 

or sending a series of control sequences to a terminaJ 
or printer. Once you learn how easy it is to set up things 
the way you want, you are likely to be more interested 
in creating your own small applications programs. 

Some Real Examples 
The classic example of a "home-built" application on 

Unix is that of the personal phone directory. I'll show 
you how this can be done and suggest some methods 
of improving it as we go along. Then we11 explore some 
more elaborate applications that can be constructed 
using standard Unix utilities. 

A phone directory can be as complex or as simple as 
you wish. I've seen some people go to the trouble of writ­
ing a program that would format names, addresses, and 
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will facilitate later retrieval by use of the dictionary file lshetl.dlct, 
wltich may be created by running the program create.diet. 

Ifiu searr:h the data file by follawing three steps. First, find the 
appropriate lenns to search for by looking in the dictionary file. 
Next, edit the file awk.search to contain the string to look for by 
using a proper Boolean equation. Then run the ishell progmm, 
which will automatically display the infonnation thus found. The 
output file ishelLout contains this infonnation and may be printed 
or edited further. 

Program Logic Flow 
The commands used in the lshell information and retrieual 

system are shown in listing 1. The lshell file co11tains all the com­
ma11ds necessary to perfom1 the search. The awk.long program 
creates one long physical record for each set of logical records wit11 
the same record ID in the data file. The output is directed both 
to the !shell.long file and to the search progrrzm awk.search. This 
program creates a sorted list of record ID numbers matching tl1e 
senn:h criteria called ishell.list, which is then joined to the 
isheU.long file and piped to sort to create the ishell.sort file. Finally. 
the awk.short and awk.out programs are used to frm11at the selected 
output file ishell.out and direct it to the tenninal. 

Improvements 
!shell is not a fast or particularly user-friendly system, but it 

does illustrate the concept of developing a ttseful tool with Unix 
utilities. Much faster searches, if quality of output is 11ot impor· 
tant, may of course be done by searching the data file for a par· 
ticular keyword using grep, finding the matching record lD 
11umbers, and using grepagain fot those ID numbers, thereby find­
ing all associated entries. 

A Shell or C program could e11sily be constnJCted to accept and 
prompt for user input, automatically assigning rec.ord ID numbers 
and adding tile Nand Kfields. Menus and prompts for keywords 
to search on coitld be added. But as it stands, lshe// will nm 011 
virtually any Unix or Unix-like system as is; just type i1t the pro­
grams given in listing 1 and your data. 

phone numbers and provide menus for selection by 
category. Most people will just want something simple 
to understand and use. The simplest directory is mere­
ly a file of names and phone numbers: 

Joe Blow (201) 66& 1913 

Ella Filz (415) 339.9001 

Ada lovelaoe (800) 543-7895 

Rosanne Rosannadanna (212) 986-1717 

Anna Stasia (201) 310-4697 

Tricia McM~lall 44{01) 276-709 

After creating your file, which I'll assume is named 
phonelist or something similar, the simplest way to retrieve 
data from it is to use the string-and-pattern finding pro­



Listing 1: Ommumd files for lshei/, n simple data retrieval system. 
Progmms copyright © 1983 Access Technology Inc. 
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gram, grep: 

S grep Joe phonelisl 

Joe Blow (201) 666-1913 

s 

You can find a11 the New Jersey listings just as easily: 

$ grep 201 phonelisl 

Joe Blow (201) 666-1913 

Anna Stasia (201) 310-4697 

$ 

The first improvement to be made is to make a com­
mand that knows the name of the phone number file : 

$ echo 'grep $1 phonelis1' > phone (create a SheU program) 

Schmod +x phone (make it executable (or use chmod 744)) 

Sphone Anna (and try it out) 

Anna Stasia (201) 310-4697 

s 

This is easier to type, and you don't have to remember 
the name of the phone file. But suppose you're in a dif­
ferent directory when you want to look up someone's 
number? We have to build the fully qualified name of 
the file into the phone command, so that it should now 
read: 

grep $1 $HOME/phonelisl 

Using the Shell variable $HOME (which is equivalent 
to spelling out the entire name of your actual home direc­
tory) not only saves typing but lets the system do the 
thinking, keeping the program as genera) as possible. 
You can substitute your home directory for the $HOME 
used here, but that's not recommended because system 
administrators have been known to move things around 
over the weekend. Besides, this keeps even your Shell 
programs portable: you can use them as is on another 
system or allow your friends to copy them without hav­
ing to do a lot of editing. Speaking of your friends, 
maybe you don't want anyone else to see your personal 
phone list: 

Schmod go= phonelisl (or chmod 600 phonelist) 

S Is ·I phonelisl 

·rw-1 dave 184 Apr 14 16:25 phonelis1 

s 

Now nobody but you (and the super-user) can read 
your phonelist. But the super-user can't read what he 
doesn't know about! Renaming your file to .phonelist will 
work on most systems so that listing your files won't 
reveaJ it exists (don't forget to change your phone program 
too) because files and directories whose names begin 
with a period are not shown by Is unless a special op­
tion is used. 

It must be noted at this point that the grep program 
is sensitive to upper- and lowercase; in particular, you 
can't type phone anna and expect to get Ms. Stasia. Care 
must therefore be taken when entering the command 
Line. If you don' t want to continually press the shift key, 
you can convert the entire phonelist file to lowercase: 

S tr "IA-Z]" "(a·zl" < .phonelist >temp (translate all letters found, 

in order) 
Smv temp .phonelist 

S phone Joe 

joe blow (201) 666-1913 

Sphone anna 

rosanne rosannadanna (212) 986-1717 

arma Stasia (201) 310-4697 

s 
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The second ex.ample above shows that this conversion 
also means less precision in interpreting your requests. 
But sometimes "too much" output can be helpful . If you 
add the name of each person's company or job title to 
their entry in your "phone book," you can search by this 
information as well as name. Or adding the address 
(make sure you keep one entry to a line) allows you to 
search by city or state. This extra information comes in 
handy when you forget the exact name of the person you 
were looking for but know some other information about 
her or him: 

IOe tJl(JN (201) 666-1913 kokomo travel agency 

ella filz (415) 339-9001 audiotape testing 

ada loYelace (BOO) 543-7895 structured programming group 

rosanne rosannadanna (2121 gas.m1 snl newsbreak 

anna stasia (201) 31~697 salty czardine company 

tricia mcmillan 44(01) 270-709 mouse computer in~. 

If you wish to develop this idea further, look at the 
options available to you using some more Unix utilities, 
such as awk, sort, cut, and paste. These, along with the 
programming constructs available as part of the Shell, 
can provide you with all sorts of fancy formatting fun. 
Data entry may be controlled by another Shell program 
or a C program especially written for this purpose. 

Such usefulness has not gone totally unnoticed by the 
commercial community. For instance, a mailing list/form 

AT LAST! 
an easy to use, easy to learn 
applications generator for 
CP/M * users 

lntroducin~ The !JAG"' . With 
1/ll new lk)frwarc, ou " •ill 
develop busineu a.ppUcadoru in 
minutu and houn: as o~scd to 'ver:ka 
•nd mon1hs. Th~ BAG Is to 50frwarc 
OJS the mic::roprocc 50r is 10 hardware. 
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app licat.ion11 that may not s.atisft voul'" 
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I the £!!!l: vloblc an wer. 
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$100.00 off <he purch..., 
price. 
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letter package called Leverage (see tab1e 1) implements 
data entry and screen formatting with C programs and 
uses grep for searches, nroff for creating form letters, and 
awk programs for printing formatted lists and labels. 
Other firms have similar products, some of which use 
fewer system utilities and more proprietary programs; 
these tend to be more expensive but have better perfor­
mance. U you don't mind a bit of typing, a simple yet 
complete data retrieval system can be built u ing stan­
dard Unix utilities (see the text box '1she!J: A Unix In­
formation Retrieval System"). 

A Few More Programs 
A word or two should be written about awk. This is 

a C-like string-handling language that is u ed for 
manipulation of data files; in particular, it is good for 
writing quick programs that scan for strings, rearrange 
data fields, and take action based on the contents of a 
file. Again, see the !shell text box for some examples of 
awk programs. 

Mentioned earlier, the programs developed at Berkeley 
(usually referred to as UCB) have been a major addition 
to the world of Unix software. One of the most useful 
UCB programs is the screen editor vi, which has spread 
throughout the Unix community so quickly that AT&T 
is now distributing it with Unix System V. The UCB C­
Shell was created as an alternative to the standard Unix 
Bourne Shell developed by Steve Bourne at Bell Labs. 
The C-Shell has several unique features, such as the 
ability to repeat or edit previous commands, the alias­
ing mechanism described before, and expansion of 
various special characters to save typing. Other UCB pro­
grams include more, which Jets you read a file a screen­
fuJ at a time; finger, which displays detailed information 
about each user on the system; and apropos, which helps 
you search the online programming manuals for infor­
mation by keyword. Most UCB programs have been 
created specifically for the purpose of making people's 
work with Unix easier. 

We've examined some more Unix commands and fa­
cilities and some of the diverse applications available on 
Unix-based machines, seen how to customize the en­
vironment, and tasted the flavor of home-built applica­
tions. Next month's article will examine some of the cur­
rently available computers running Unix, the different 
software implementations of Unix, and what can be ex­
pected in the next few years. • 

Tllanb lo Ra.semary Simpson, din?clor of ed11cational systems al Access 
Technology Inc. for the !SHELL material, to Rob Coben at Polymorpllic Sys­
tems Inc. for the 11.se of its Pixel computer. and to my wife Susan for digging 
tl1rougl1 back iss11es of Unique and compili11g the tables. 

David Fiedler (111fopro Systems, POB 33, East H1111ovcr. NJ 07936) is tile 
editor ofll1e monthly newsleHer Unique: Your lndependent U IX and 
C Advisor and tlie magazine UNIX Review. He is also 1111 analy I for The 
Perc/iwell Corporation, a co11s11/ti11g fiJ'm assisting mn11ageme11t ofcompanies 
ri sing Uriix. 
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--------------------------

Ittook 

hundredsofyears 

to build the world's 


most advanced 

spreadsheet. 


Way back in 1534, a Venetian scholar 
wrote a text that standardized the 
techniques of modern bookkeeping. 
And up till 1979, there weren't a lot 
of rea l improvements in the way 
people did spreadsheets. You still 
had to enter all your figures by hand. 
Run all the totals yourself. And when 
you had to make a few changes, you 
had to run the totals all over again . 

Then along came a program that 
let you create spreadsheets on a 
personal computer: Without touching 
a pencil. Or adding anything by hand. 
Best of al l, this new program gave 
you the freedom to look at your bal­
ance sheet a dozen different ways if 
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you felt like it. Because all you had 
to do was change one figure, and the 
computer wou ld refigure everything 
else for you. Automatically. 

Like most breakthrough ideas 
though, this original spreadsheet 
program had a few things that defi­
nitely needed improvement. For in­
stance, all the columns had to be the 
same width . And the entire system 
took about 20 hours to learn. 

So we deve loped SuperCalc;it' 
which was such a giant step in the 
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STA'tcMENr 

JAN FEB 
SALES i l!J0@ lllil0 

COST 301ll 330 
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GROSS 70i.! 770 
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right direction that it became a best­
seller: Over 250,000 copies in only 
18 months. 

Today, we've gone even farthe r. 
After ta lking with thousands of cus­
tomers, we've found a lot of impor­
tant new features you'd like to have. 
And we've built them into the world 's 
most advanced spreadsheet. 

SuperCa1c2. 
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lt'lltpke 

you10m1nptes to 

learnd.
10 minutes to 
SuperCaJc1· 

With SuperCalc~ you 
get all kinds of fea­
tures that have never 
been possible before. 
Like custom format­
ting capabilities. Auto­

matic conso lidation . Sorting. And 
more.Take a look at the spreadsheet 
below, and you'll see just how much 
we're giving you. 

Best of all . we made it just as easy 
to use as the original SuperCa lc. 
There's a se lf-paced starter guide 
that shows you exactly what to do, 

step by step. And an AnswerKey™ 
that gives you instant help right on 
the screen . Because of these fea­
tu res, you can actually create your 
fi rst spreadsheet in 10 minutes flat. 
Even if you 've never used a compu­
ter before. 

SuperCalc2 is availab le for the 
IBM PC and XT. Where it can run in 
full color. With full memory. Even on 
hard disk. It's also available for CP/M, 
CP/ M-86, MS DOS and otheropera­
ting systems. so you can use it with 
most popular personal computers. 

But with all its advanced features. 
SuperCalc2 is the same price as the 
original SuperCalc. Only $295, sug­
gested retail. We're also offering 
SuperCalc for only $195. And an up­
grade to SuperCalc 2 whenever 
you're ready. 

So. If you've always thought there 
had to be a better way to do your 
spreadsheets, stop by your closest 
computer store. And take a good 
look at SuperCalc~ After just 10 min­
utes. you won't want to do one more 
spreadsheet the old way. 

Combines1983 any number of spreadsheets Calendar/ date 
- automatically! capabilities. 

/ Percentages. 
COMPANY CONSOLIDATED MONTHLY 

Tada y s Da t e 
Pa roll St art Date 

4/1 5 /83· Deduction Percentag e s3 

Days this period 
Recalculate YTD Y/N ? N 

Emp# Employee name Status 
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15 

Gross 
Sa l ary 
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SDI B'l. 

User-set decimal places. 
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Insert p lcturel. graphicsor spread-sheet data Info ratioitt•.~o1J111Wlltf 
form letters-aulomotlcally changing addresses on eaOfi; w. a I 
your programs con work together to produce printed output. 
For the first time ever. here Isa buffer that not only frees your fast com· 
puter from your slow printer but also allows you to reaffange. compose 
and copy your data on Its way to the printer. 
• Random Access Printing-stores para graphs or pictures for printing

in any order- any number of times. 
• FIFO Prlntlng-conventlonal first-in first-out operation. 
• Compression of data for efficient utilization of memory space. 
• Abi111y to interrupt long-term buffer operotiohs for stralght-thru short-

term printing. 
• Simple Erase feature to clear buffer. 
• Automatic duplication capab lli1y. 
• Easily expandable. by you, from 8K Bytes to 128K Bytes. 
The ISPipeUn.e Is Universal-It works with any parallel (Centronlcs • ­
s1yle) computer/printer combination. A special version Is available for 
PKASO'"' Printer Interfaces. 
The IS Pipeline Is a self-contained unit with operating manual, cables 
and power supply Included. 

For more Information on the truly revolutionary IS Pipeline Random 

Access Printing Buffer. coll us today. 


Interactive Structures Inc. 
146 Montgomery Avenue 
Bala Cynwyd, PA 19004 
Telephone: (215) 667-1713 
Ctrcle 229 on Inquiry card. The IS Pipeline™ Random Access Printing Buffer is patent pend ing 

• 
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Just Rewards for Programmers 

In the microcomputer industry, it's not always obvious 

how to divide up the profits 

To paraphrase Gilbert and Sulli­
van, the programmer's lot is not a 
simple one. Some have superstar 
status, and others crank out code for 
a weekly paycheck. Some work for 
equity, others earn royalties based on 
retail prices that range from a few 
dollars to hundreds of dollars. 
Dividing up the profits is done in 
many ways. But the issues that burn 
in programmers' and publishers' 
minds are the same : who gets the 
money, and who hand1es pricing, 
distribution, and marketing? 

The corollary, ''Who ought to get 
the money?" depends on the origi­
nality of the idea, who developed it 
and whether it changed, the difficul­
ty of the coding and who did it, and 
the breadth of distribution and mar­
keting and who manages and funds 
it . Atrangements vary enormously 
witrun the industry. Let's look at a 
few examples drawn from actual 
events. 

Eagles Neuelstonn shut 
down. the computer and 
began locking up. Once 
again, he was the last 
one to leave tlie office. 

The company had sure changed since he 
mui nfew others put old Dynamodata on 
the market acouple of years before. Some 
tlii1Jgs were good-for one, the company's 
newly hired product manager seemed to 
like the idea the design team had con­
ceived. A ft11ly iutegrated multiwindow, 
artificially-intelligent, mo11se/touch­
prid/voice-drive11, omnitasking, full-color 
grriphic videotext communicntions pro­
gmm was finished. That should satisfy 

by Barbara Robertson 

tlie marketing guys, thought Eagles. And 
it looked as if the team could actually pro­
duce the product, what with all the 
monei; available for people and machines 
from Dynamodatc(s profits. Of course, 
the programming team wouldn't be see­
ing any royalties on this one, but the pro­
grammers' salaries and benefits were 
good, and the product's success might 
mean the company would go public. 
Eagles wondered if tf1e new programmers 
had been offered stock options when they 
were hired. He'd heard they had to work 
a year first, but there didn't seem to be 
any hard-and-fast mies yet. 

In this case, the idea is a marketing 
department decision that has been 
refined by a design team and product 
manager and will be programmed, 
documented, marketed, and distrib­
uted by other members of the com­
pany. The product clearly belongs to 
the company. The programmer can 
negotiate for rewards within the 
range of traditional corporate bene­
fits: salary and stock options. Here 
the programmers are not stars but 
part of a team. ln this environment, 
programmers and designers are in 
the same position as most inventors 
working for large corporations. The 
corporation owns the copyrights. 

Inside an ivi;-covered 
g.atage in East Suburbia, 
California, foe Maclline­
code debugs the last· 
routine for Superpro­

gram. Superprogram. Manuals line the 
hallways ofhis house, proofsheets for the 
first ad are on the bi~lletin board, and a 
carton of blank disks sits in the corner 

ready for the orders to start rolling in. It's 
been a long, han1 year. The house is mort­
gaged to the hilt, but the prognim is done, 
and it's au his-every last dollar that rolls 
in. That is, if anyone sees the little ads 
he has placed in the back pages ofseveral 
magazines. 

Joe Machinecodes case is easy. The 
program is his idea1 and as long as 
he does all the work and invests onJy 
his own money, he determines the 
price and reaps 100 percent of the 
profits. While this may seem an idea] 
arrangement, it's becoming more dif­
ficult for such ''garage'' software pro­
ducers to compete, and Joe may find 
that he doesn't have the same talent 
for business, marketing, and cus­
tomer service that he does for pro­
gramming. Let's look at two ways Joe 
might get help and what will happen 
to his 100 percent in each case. 

First, let's assume that Joe decides 
the documentation needs to be im­
proved, so he hires Chris, a writer. 
Chris makes suggestions about the 
user interface that Joe incorporates 
into the program and also introduces 
Joe to a product manager at the Gen­
eral Enormous Software house. Gen­
eral Enormous Software decides to 
buy exclusive rights to the products. 
Joe pays Chris a flat fee, takes the rest 
of the money, and moves to a tropical 
island. 

Meanwhile, General Enormous 
Software does market research 
studies, modifies the program to 
meet those studies and fit in its prod­
uct line, mounts a massive advertis­
ing campaign, puts the product and 
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By far the most complete, most 
professional and best written of the 
many books available today on 1he 
assembly language of the APPLE 
computer_ The LISA assembler for tl1e 
.APPLE II ls completely described, and 
there is an extensive sectton on 
debugging methods . The book 
contalns300exercises (With solutions 
lo half of them) , making If an excellent 
selection for a college or high school 
text. or for 111dependent study. A 
knowledge of BASIC (or FORTRAN 
or PASCAL) 1s assumed , but no 
hardware k.noWledge is required. 
A diskette, which requ ires a LISA 
assembler. is available for use with the 
book_ September, 1983. $77.96, 
0-914894 -82-X. Diskette, $15.00. 
0·914894-85-4­

Computational 
Aspect of VLSI 
Jeffrey D. Ullman 

This excellent, comprehensive new 
book on algorithms and the VLSI 
revolutlon introduces the NMOS 
circuit des(gnand describes a number 
of design systems, including CHISEL 
(a preprocessor of C). LAVA (a sticks 
language}: lgen (a logic language, 
and SLIM (a oontro ll er design 
language) . Algorithms for compiling 
such languages into layouts are 
discussed, as well as algorithms tor 
implementing design tools llke circuit 
extractors, design rule checkers, 
simu1a,tors, and automalfc routers. The 
book covers many other areas of 
VLSI . Order your copy today . 
September, 1983. $32.95. 0-914894­
95-1. 

/\II prkts subJeci to cha nge wiihoul 
ooUct. Reside ms of M fl ryland 
11tld 5'1( sak"ll mx_ l'o~mgc 

:ind h;rnd li11g for the lir~ 
book i~ S2.00. 75 i: fo r 
each adtlition:ll 
bl I\ . 

Clrcle 99 on inqulry card. 

Apple 
Assembly Language 

W. Douglas Maurer 

Write for a free cntulog. 

its documentation in a box1 and ships 
it to distributors who have no trou­
ble putting it into shelf space aheady 
set aside for General Enormous in 
the retail stores. The product, which 
sells for twice the price Joe had in 
mind, is a great success. Ws named 
Program of the Year in Com~mter Trade 
Weekly, and after two years its gross 
sales reach several million dollars. 
The software house makes a profit of 
40 percent. 

Would Joe have been better off on 
his own? How mu.ch more wouJd he 
have made if he had negotiated for 
a share ofroyalHes or kept some dis· 
tribution rights rather than agreeing 
to sell the exclusive rights to his pro­
gram? And what about the writer 
who improved the user interface and 
introduced Joe to General Enormous? 
Did she deserve a share in the prof­
Hs, too? Or did the contributions 
made by General Enormous far ex­
ceed those of Joe and Chris? 

Let's forget about General 
Enormous for a moment and follow 
Joe on an alternate route as he 
decides to sell his program to a soft­
ware publisher. After making a num­
ber of phone calls, Joe learns that 
before publishers will consider buy­
ing his product, they want a one­
page proposal that describes the 
product, outlines the market for it, 
details what compensation Joe ex­
pects to receive, and gives his back­
ground and qualifications. The pub­
lisher notes that only one out of every 
200 programs submitted is usually ac­
cepted. Joe's propo al makes it 
~hrough the first round at a publisher. 

, He submits the documentation for 
the second round, and finally he gets 
to show his program. On acceptance, 
the publisher draws up a contract fdr 
exdusive rjghts that entitles Joe to a 
10 percent royalty based on 

' wholesale revenue. 
Next, the publisher's documenta­

tion department rewrites and pack­
ages the manuals, the marketing de­
partment makes design changes that 
Joe implements with the help of the 
jn-house programming staff, and Joe 
adds several changes of his own with 
the consent of the marketing depart­
ment. The publisher signs an OEM 
(original equipment manufacturer) 

agreement with a major hardware 
vendor, giving the vendor exclusive 
rights. The product's success seems 
guaranteed. The hardware vendor 
determines a retail price that is con­
siderably higher than the publisher's 
wholesale cost. 

Did Joe get his fair share? What if 
his royalty had been based on the 
retail price? Could he have retained 
some rights? After aU, the product 
was his original idea, and he did 
mo t of the programming. The soft­
ware publisher, on the other hand, 
contnbuted to the design, and the 
company's marketing e>.-pertise re­
sulted in the OEM contract that en­
sured a large sale volume. 

Mary came up with the 
idea for Spelldata 
Dumptruck in the mid­
dle of rush-hour tmffic 
on the way to work one 

morning. Because she did1ft know the 
first thing about prvgmmming, she talked 
t;ie ide(l over with Rab, and he agreed to 
write the code in his spate Hme. As soon 
as Rob had a good working demo of the 
program, he and Mary realized tltetj had 
some decisions to 111.ake. It looked as 1/ it 
might take years to complete !lie progmm 
on a spare-time sclwdule. 

Starling a company did1i't so11nd like 
much ftm. Neit/1er Rob nor Mart/ knew 
the first thing about marketing, distl'ibu­
tion, or attracting venture cnpital, but 
they knew that theiJ wanted to continue 
workitig on tlte product. Thetj decided 
that even a modest royalty on a /ol of sales 
would be preferable to 100 percent ofafew 
sales and a lot of headaches. So the-iJ look 
their demo to a publisher. T11e p11blisl1er, 
well-funded and full of sparkli11g 
shaw-business ideas, agreed to give Nian 
an advance against royalties to complete 
Spelldata Diimptruck and ir1troduced 
them to a programmer who could help 
them get it finished quickly. T/1e 
publisher agreed to give Rob and Mary 
full credit, use their names in the promo­
tion, package the product, detennine pric­
ing and marketing strategies1 mid provide 
distribution. 

How are the profits divided in this 
case? The idea i.s Mary's, but without 
Rob's programming expertise, it 
would never have become a reality. 
And because the code is the product, 
Rob might argue that he deserves 



PRINTERS 

C.JTOH 
~~~~~~~~~ 

Prowriter 

120 cps, 4 ronts(lncludes 

propor1fona~. Bsl z es, 160x 144 

dpl, lricllon & tractor feed. A 

AtOrthy ri\19 1of Epson. 

Prowr11er •....... ... .. 131111.88 


;;~~~it~·~· .. 17t8.88 ~~~~~~~~~!!!!!!!!!!!!~!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!~~~~~~~~~~~~~~~~ 
The Starwrlt•r hes 40 cps, 

Jrue Dlabloemulal ion, on 136 
:olumns. Prlntma•t•r ls the 55 
cps version. Serfat or para llel 
interlace. 
Slarwriler . ••••• •..•. 112111.88 
Prlnlmesler. . . . .. ... 118711.81 

~OMREX 

ComRiter 
Para IIBL. .•....• . .•... 181111.88 
~S-232C ...... . ... . 110011.88 

)IASLO 

820&630 
520 ' .. - - ..... -- - . -· . • $111111.88 
~30•. - ....... . .... . . $111211.88 

JTC 

380Z 

~X·llO•• . •.. ....• ••..• 131111.88 
-.tX-BOF/T • ....•• • ... • 141111.88 
..ix-1 oo . __ .......... .. $8114,88 
"X·BO •••••••••.•••• . • 15114. 18 
"X·IOO................. ICALL 

INFORUNNER 

Riteman 
Parallel ... . .• _.• _ .•. •a48.8& 

NEC 

SpinWriter 
35 10 .. .... ... ...... "11211.81 

3530 .............. . St7.211.88

1sso ........... .__ .120111.aa 

7710 .... . .. . ...... 1231111.88 

1730 •• ' •.• ' . • . - . .• . $231111.88 


Okidata Microline 92 
$524.88 UPS DELIVERED 
A n exce p tio nal printer (even Creative 

Computing thought so). Th e M icroline 92 has 
80 columns, a 160 c ps d raft mode & a 40 cps 
correspo n dance m ode, 1 O, 12 & 17 cpl, a ll with 
double widt hs, enhanced print (at 80 cps), 
su bscri p ts, sup ersc ri p ts & backspacing. Full 
dot a ddressable g raphic capabill ty(72 X 7 2 
dpi] inclu ded. Pin & fric tion feed s tandard, 
adjustable t ractor optronal ($59.88). RS-232C 
ve rsion has a 2K b utter& costs$634.88. 

Microllne 93 (Parallel) ... ....... . ... $884.88 
M icro line 9 3 (RS·232C) •. . .•••• ••.• • $994.88 

OKIOAiA 

Microline Series 

Microlln!I 80. .. . ..... _$3311.88 
Microline 82A .. . .. . .. $4111.88 
82N92 Trac1or ••. . ••• 1511.88 
82N92 Roll Holder .•.• 1411.88 
82A Oklgraph ROM . ... 1411.88 
82ARS·232C Hl·speed 
Interlace ............. 11211.88 
Microline 63A . •.. . _.. 111711.&a 
83A Okigraph ROM . ••. 1411.88 
63ARS·232C H i· speed 

sleeper. The llT•t 80 L is the 
136 column version 
MT·16 ll. . ... --- .. . , . $11811.88 
llT·180L.... . ..... . . . . SCALL 

SMITH CORONA 

TP·1 

Interface . . ••• •.•• . .•. St211.88 
Microline 92 . _. .. . .. . $524.88 
w/RS·232C ••• . •.. . •. 11134.88 
Microline 93.••..••.•. $884.88 
w/RS·232C ...... . ... $11114.88 
Microllne84 
Para llel. .. - .. ... .. .. St 024.88 
RS·232C .. .. ...... 11124.88 

MANNESMANN TALLY 

1SOcps, 8 lonls (l ncludlng a 
correspendance fonl). parallel & 
serial interfaces, fric tion] l ractor 
feed, plus a menu-driven instal ­
lallOfl lor easv set· up from the 
ooniroIpanel This yea( ; 

Gemini IOX ., .. ... ..... SCALL 
Gemini 15 ............ . SCA LL 

MONITORS 

USI 

TP-1 .. ............ . ... $CALL 


SILVER REED 

EXP-550 


EXP·550 (Parallel) •••. 57111.88 
w/(RS-232C) ...•..•. $71511.88 
EXP-500 (Parauen . _.. $4511.88 

SiAR MICRONICS 

Gemini 10X/15 

Pi 2(12" green) ....... St 511.88 
Pi 3(12" amber) ..••.. S1811.08 
Pi 4 (9" amber) ... . .... $1511.88 

TAXAN 

Monitors 
RGB· I (Med·Res) ..... S3 f 11.88 
RGB·l ll ~ H i-Res) ..•••. SSt 11.80 
KG-12N(Graen) .. . ... 81211.88 
KG-12NUY (Amber) .•• $1211.88 

AMOEK 

Monitors 
300A. . ....... , ....... SUll.88 

300G ................ 5149.BB 

310G1A .............. 111111.ee 

Color 1 .......... .. ... 13311.88 

Col" r 2 .. _...... .. ... 88411.88 

Color 3 ........... . .. . $3711.88 


PRINCETON GRAPHICS 

HX•12 
690 l< 240 resolution. 80 

columnsx24 lines, 16colors& 
exceptional performance. Cable 
included. 
PGS HX· 12 (RGB) •. .. $5211.88 

OUADRAM 

QuadChrome 
Same spec's as the HX· 12. 

Same price too. 
OuadChrome(RGB)..• ss211.8e 

MODEMS 

US ROBOTICS 

Password 

300/1200 baud modemwllh 
auto·dlal/;inswer lu ll & half 
duplex. LSI •echnology.Cab le 
included. 
Password .. • .. •.• . _. $3711.88 

US ROBOTICS 

Courier 
300/ I 200 baud modem with 
au to dial/answer, lull (I ha ll 
duplex. LSI techool09y, for the 
Osborne computers. Inc ludes 
cable and Taiepac software. 
Courie r .•. .. ... _. . _. . _14711.88 

DC HAYES 

Smartmodem 
300 or300/1200 baud dlrecl 
connect modems wi th auto dial 
& answer. fulVhall duplex. 
Comes complete with power 
supply& modular cable IRS­
232C cable optfonat). 
(300 baud) ..... _. .... 12111.88 
(l 200 baud) .... . .•.. SS311.8B 

NOVATION 

SmartCat 
La1es LSI technology. 0 · 300 

or 1200 baud, auto-dial & auto 
answer, lull/ha lf duplex. Cable& 
POWer supply included. RS· 
232C cable optional. 
(300 baud) ... . ...... . St 1111.88 
(1200 baud~ . •• .•.. •• . 141111.88 

AutoCat 
(300 baud) ... . ....... •2211.ea 
11200 baud) ••. •. , •••. •en.u 
Appl•Catll 
C300baudl .. ... ...... 13111.80 
(1200 baud) .......... SllH.711 
Cat 
D·Cet (300 baud) •• ..• It•.e.aa 
J-Cet (300 b1iu~ . ..... •tH.88 

IBM Peripherals 

We cany a variety or IBM PC 
peripherals, includ ng Quad· 
ram's Quadboarda, Quad link 
8. the sing le-function board s. 
ASrs MegePl11• 1 M•11•Pak, 
1(0+ and related communi­
cations boards, Tandon TM• 
100-2 double-sided drives. 
OCS's Big Blu• & Hard Dl•k 
subsystems, .plus Maynard Dl •k 
Cont.roller& in a variety of 
conHgura tions. 
Ca ll (BOOJ 343-0T2tl lor 

prices& orders. 

Apple Peripherals 
We also carry numerousAppie 

11/ 11+/lle pari.pherals. lncludlng 
PkHo Print•r Cards. Micro­
soll's Z80 Carda, AamCard• 
I Pr•mlum Packl , Videx's 
VldaoTarm & Enhancer II, 
Rana Elll..1 Dl1k Drl we1, 
Saturn Systems Accalerator II 
&. M•moryBoarda, Ouadram's 
aAAM 80 Column Card, & 
Kens ington's S~•t•m Saw•• & 
Formal 11. We also carry the 
Ace 1000 lrom Franklin 
Com put a rs.. 
Call (BOOJ 343-01ZO tor 

price.s & orders. 

Accessories 
We also carry cables, diskettes. 

diskette boxes, swltch boxes, 
surge protec tors.$ printer paper. 

Information/Orders: 

(603) 881-9855 
Orders Only: 

(800) 343-0726 

No Hidden Charges:
We pay UPSgrouod shipping 

o.n au our orders, and we na11e1 
charge extra for credll ca rds. We 
acceptCOOs up to S1000 & add 
a $1 Olee per order. We have a 
SSO minimum order. Personal 
checks are cleared lo 3 weeks. 

All our equipment is shipped 
with lu ll manulaclurer's war­
ranty. We sell only what we are 
authorfaed to ~11 to insure lull 
warranlysupport, & we're aut ho­
rlzed for warran ty work on a 
number of printers. We afsooffer 
extended warranty plans lot 
many printers. 

Sorry, we cannot accept open 
POs or extend crediVterms at 
these prices. APO and foreign 
orders are not accepted. 

We prepared this ad in June.& 
prices do change,socalt 10 
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The Professional 's WorkslaHon 

half or more of the royalty money. 
Som.e people argue, however, that 
unless the programming is especial­
ly creative, Rob occupies essentially 
the same role as a ghostwriter and 
deserves pay but no roy~ties. And 
what about the programmer brought 
in by the publisher-should she get 
credit .in the promotion? Who pays 
for her time? 

Rob and Mary have further compli­
cated the question of how to appor­
tion profits (and perhaps increased 
their potential profits at the same 
time) by taking the product to a soft­
ware publisher interested in promot­
ing the product beyond the tradi­
tional marketing channels. Rob and 
Mary's names are used in the promo­
tions, and if the product is a success 
they'll soon see Spelldata T-shirts and 
little stuffed Dumptrucks in the 
stores. How much of the profits do 
they deserve for each T-shirt and 
stuffed Dumptruck that's sold? And 
if Rob and Mary's names become 
household words as a result of the 
product promotion, how will super­
stardom affect the royalties they can 

demand on their next producf? 
Walt Wizard, masterful 
moneiJ han. dler, tmd Tom 
Brightman, well­
knowr1 program de­
signer, met at one of 

those cocktail parties that make big com­
puter shows almost worth attending. It 
didn't take them long to realize that they 
had the same idea in mind for a new prod­
uct arid Hia.t thin) were a potentially great 
team. The Wizard knew what had to be 
on the screen and in the reports; and Tom 
could write the system design specs. The 
Wb.ard would atlmct the financiers, and 
together theiJ cotlld build acompany that 
u 011/d kyrocket if tl1etj could move fast 
enough. They knew the product's success 
depended largely 011 getting it into t11e 

market venJ quick1y, and the one person 
who could do the job was Sam Super­
coder, a programming genius at im­
plementing complex ideas in assembly 
language. Sam looked a.t Tum's desig11 
specs, suggested some improveme11ts to 
which Tom and the Wizard agreed, and 
finished coding in tit ree days, 1vilich gave 
them the edge they needed. The Wizard 
took the finished product to a group of 

venture capitalists who gave the tJ1ree­
some start-up money in return for 49 per­
cent of the company. 

ln this case, all three will share in 
the profits and help determine pric­
ing by virtue of their equity owner­
ship in the company they're building. 
But how should the 51 percent share 
be split among them? The original 
idea came from Tom and the Wizard . 
Tom wrote the design specs, but all 
of them contributed to the design. 
How much is the Supercoder's con­
tribution worth? After all, he got the 
product to marl<et within the time 
frame. 

S11san Smart had been 
working as a comp.uter 
programmer and sys­
tems analyst for a 
management consulting 

firm during the day and spending all her 
spare lime designing a microcomputer 
software Stjstem. When she had a reason.­
ably good plan down on paper, size ap­
proached Clyde Dealmakerwith her idea. 
Clyde convinced a management team to 
invest its time and enough monetJ for 
Susan's salanJ and start-up costs on his 
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assurance that the venture capitalists 
would soon be eating 01-1t of their hmids. 
The management team liked Susan's con­
cept but soon came up witlt an entirely 
new user interface for the program that 
they felt had a better chance of success. 
S11san improved the design and began 
writing code. 

As it turned out, Clyde was wrong 
about the venture capitalists. The man­
agement team, desperate to recmlp its in­
vestment ofh'me and monei; sold the pro­
gram idea to a ltardware vendor, who 
would use an in-house software team lo 
develop it. 

In this case, the idea for the pro­
gram was Susan's, but the program 
changed considerably after she 
brought it to Oyde. No coding was 
done beyond what was needed for a 
demo, and because Susan was paid 
a salary, she ass.urned little risk. 
Clyde invested time, but no money. 
The management team, which con­
tributed to the design, invested its 
own money and time without com­
pensation. Was the vendor's decision 
to buy the program based on. the 
management team's interface design 
or Susan's original concept? Who 
should profit from the sale 7 

Alternate Arrangements 
There are probably as many stories 

as there are programs. Programmers 
are faced with several complex alter­
natives fl:om which to choose, and 
they don' t have much help in choos­
ing. Going to work for a majo.r soft­
ware house for a salary and stock op­
tions is one. This option means a 
tower risk for the programmer and 
potentially lower gain. Working for a 
start-up company for a salary and 
equity usually translates to higher 
risk and potentially greater gain. Em­
ployment agents may be able to of­
fer some help in negotiations. 

If, however, a programmer decides 
to develop a product, the issues get 
muddy. How much is the idea worth? 
How much are the coding, documen­
tation, marketing, and distribution 
worth? George Tate of Ashton.:rate, a 
software publisher that also develops 
in-house software, notes that adver~ 
tising and marketing are now by far 
the biggest costs in bringing a prod­
uct to market, exceeding the costs of 

research and development. This fac­
tor is bound to have some effect on 
the price. 

Traditional software publishers 
such as Ashton:rate, Digital Market­
ing, Software Publishing, and Infor­
mation Unlimited Software offer in­
dependent software vendors a vari­
ety of choices, among them buy-out 
agreements, licensing agreements, 
stocl:. offerings, and royalty arrange­
ments. The amount of money pub­
lishers are willing to pay depends on 
the amount of work done by the 
author, anticipated market share, and 
pricing. However, there is no clear­
cut- formu1a. Some software pub­
lishers may be willing to help develop 
a program if the idea has market 
potential, but most prefer to take on 
a product that's near completion. All 
will assume documentation, market­
ing, distribution, and pricing respon­
sibilities. 

New software producers like Elec­
tronic Arts and International Micro­
computer Software lnc. offer pro­
grammers another choice. Some will 
promote the authors and give them 
status and possibly even some con­
trol. Electronic Arts calls itself an 
"association of electronic artists'' and 
puts the software authors' names on 
the cover of the software package. 
IMSI, for example, lets authors hire 
and fire their product managers. 

Software producers tend to pay 
higher royalties than software pub­
lishers, but the amount of royalties 
and advances varies widely. It might 
seem that with a software producer 
the programmer can becoml:' a 
superstar. But what happens when a 
producer comes up with the idea or 
if he asks a famous mystery wdter1 

sports car driver, or ta analyst to 
design a product? Will the program­
mer share equally in the royalties and 
fame? 

Changing Rules 
Oearly, it's not always obvious how 

o divide up the dollars. In the com­
plex, undefined :microcomputer soft­
ware industry, the rule change as 
fast as the technology. Both the 
amount of the royalty and the basis 
on which royalties are paid vary from 
one publisher to another. Royalties 

can be based on wholesale revenues, 
gross profits, or retail prices, and it 
take an expert to assess the best ar­
rangement. Unfortunately, however, 
a programmer whose expertise lies in 
software development cannot be­
come an overnight expert jn contract 
law, marketing research, and 
distribution. 

Peter Sinclair of Software Publish­
ing, a company that develops in­
house software and market software 
from independentvendors, says that 
the independent software producers 
he sees are often naive not because 
they haven't done enough back­
ground work hut because no clear­
inghouse for information exists. The 
book hasn't been written yet. And 
while many standards of excellence 
exist as guides for programmers­
proposed graphics standard , com­
munications standards, a:nd even 
operating system standard - there 
are no established algorithms for the 
business and marketing sides that 
will guarantee programmers a fair 
share of the profits. Many program­
mers learn the hard way fhat it's not 
unusual for someone else to make a 
fortune from their genius. 

The book publishing, recording, 
and movie industries have agents 
and standard contracts. Now agents 
are emerging for software authors, 
but standards for determining the 
value of ideas and programming re­
main undefined. Programmers as a 
group need to exchange information, 
perhaps through electronic bulletin 
boards and networks as a means of 
establishjng those standards. It might 
be worth some programmers time to 
set up a database and begin collecting 
information. 

Until programmers themselves 
begin to address these issues, they 
can never be sure of getting just re­
wards for their work. But program­
mers would not be the only ones to 
benefit from standard business prac­
tices. Software house would have a 
more stable basis for determining 
prices, and greater price stability 
would benefit consumers. • 

B<trbom Rol!erlstm is 11 lec/111 icnl editor iu BYTE's 
~t Coos/ Bur'r/111 (B'ITE/McGtmu-HIJI, 4th Floor. 
425 811/ltm) St., 51111 Fnmcisro, CA 94111) . 



If you are an engineer ordesigner, 
film producer or cartographer, 
imagery analyst or medical 
researcher. or employed in 
aerospace, architecture, energy, 
education, manufacturing or 
medicine... 

Whatever your profession or 
specialty, whatever your current 
challenge or ultimate goals, 
computer graphics - although 
stHI in its infancy - is already 
exerting a profound effect on your 
working world. 

In applications from CAO/CAM 
and image processing to 
business graphics and mapping 

\ 
enhancement, computer graphics 
is making your work more 
ettlcient, your decisions more 
cost-effective and your 
communications more dynamic 
and meaningful. 

For all these reasons, and more, 
you need Computer Gra~hics 
World. It's the only montly 
magazine that deals exclusively 
with computer graphics 
applications across a broad 
spectrum of interests. 

And it 's clearly written - from the 
user's perspective. For total 
reader comprehension. Total 
communication . Total impact. 

Whether you are a technical or 
manufacturing manager, financial 
or communications professional , 
purchasing agent or company 
president or if you are employed 
in engineering, exploration, 
business systems, 
microprocessors, training or 
transportation... 

Then computer graphics is vital 
to your future. From management 
reporting, financial forecasting 
and data analysis, to sales, 
training and advertising, 
computer graphics is 
revolutionizing business 
information management. 

With visual dynamism ... 

111 


significant savings in cost for art 
preparation... enormous savings 
1n time through design flexibi lity 
and productivity. 

All these benefits - plus every 
technological and commercial 
trend - rs covered in full by 
Com~uter Graphics World. 
Clear y. Succinctly. Memorably. 
Every month. 

This unique, dynamic magazine 
- written from the user's 
perspective - provides the 
information you need to expand 
your industry knowledge, refine 
your professional judgment and 
target your management 
decisions. 
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Whether you're a scientist or business person, behind the scenes or on the firing line; if you're concerned with 
designing, manufacturing or communicating with computer-generated images, then Computer Graphics World 
is intended for you. 

Because it's unique: the only monthly magazine devoted e. xclusively to computer graphics ~~ 
applications in their every possible aspect. ~ ___--: 

Comprehensive, timely and objective, it c overs the who, wh~at,Y0 ,c;. 

where,when and why of this burgeoning technology and ' "'''""'~---
exploding industry. The people and products, applications · 'll' llf'.1..-..._-­

and insights, trends and events. All the information you ­
need to maintain your perspective and sharpen your vision 
in this brave new world where the only constant appears to 
be change. 

If you've never before subscribed to Com~uterGraphics 
World, you can take advantage of a no-ns • money-savmg, 
unconditionally guaranteed offer. 

Just mail the attached card today, and this dynamic magazine 
will come to you at the money-saving rate of only $24 for 12 
issues. That s a tull 20% oft our regular annual rate. 

Remember, we guarantee your satisfaction for one full year. 
If at anytime you should decide to cancel your subscription, 
we II refund your payment in full. 

So take advantage of this generous introductory offer. And 
start to receive the magazine that will keep you abreast of 
applications which - the experts predict -will grow by 60% 
a year through 1990 at least! 
Send in this reply card now and save 20% or for faster delivery call 
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A C Language Primer 

Part 2: Tool Building in C 


by James Joyce 
ft is difficult to say whether Chas become so popular 

because it is the major language Unix is written in or 
because it is in its own right a dean, small, highly 
expressive language. C allows programmers to write pro­
grams that package assignment expressions inside a 
logical test, as in this example: 

I" - copy.c Use preprocessor variable for EOF - *I 
define EOF -1 

main () 
{ 

int byte; 

wh ile ( (byte = g-etchar( ) ) I= EOF) 


putchar (byte); 


In this case the while statement makes the program one 
executable statement in length. It copies characters un­
til EOF (end of file) is reached. Such economy does have 
its disadvantages in that obscure C code is fairly easy 
to write. A programming language purist can rightly ac­
cuse C of inviting side effects in coding. But to the C 
language veteran, the side effects are desirable and 
should be treated with proper respect. 

The proper C program is organized into functions, one 
of which must be named main. When a C program ex­
ecutes, control is given to ma.in first. As we saw in Part 
1, it is common practice in C to organize particular 
aspects of processing into functions called by main. 

In this second and final part, we shift our emphasis 
from language fundamentals to the important concept 
of tool building in C. As we write programs we will be 
alert to code that could be packaged into a gener-al­
purpose function and employed in solving more than 
one problem. 

Arrays of Characters 
Because C contains no built-in function to read an 

entire line of input, it could be called a rather primitive 
language. Yet part of C's elegance and appeal is due to 
its encouragement of tool building. You can. build a 
routine to read a line of input and package it as a func­
tion named getllne that you can then use whenever the 
need arises. The next two examples develop a slightly 
modified version of the getline function found on page 
26 of Kernighan and Ritchie's book The C Programming 
Language (Prentic~Hall, 19'78). The first example focuses 
on character arrays, and the important work is done in 
main. 

t•- getllne,c To illustrate character arrays-*/ 

#define EOF -1 

#define NL ' Vi' 

Hdeflne EOS ' \O' 1• A • / 

#define LIMIT 1024 


main() 

{ 


lnt byte. index: 
char line(LIMIT]; 

lot ( ;· ) { ,.. c "/ 
for (Index = O; index < LIMIT - 1; index++) { /• D "/ 

if ((byte = getchar{ )) == EOF) break; t• E "/ 
else lf (byte ==NL) break; 

else llne[lndexj = byte; 
} 
if (byte == EOF) break; 
else ii (byte == NL) line[index++l = byte; 
llne[lndex] = EOS; 
printf("o/os'', line); 

} 

This example begins by defining several preprocessor 
variables; the backslash"zero combination inside single 
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quotes in line A is C notation for a byte of all zeros, by 
convention the end-of-string maker in C. In C, any single 
byte of data inside single quotes tells the compiler to use 
the value of the byte <!.San integer. Character strings are 
enclosed in double quotes, as they are in the print! state­
ments used in earlier examples. 

In line F the end-of-string·marker is assigned follow­
ing the last character in the array just before it is printed. 
The %s format code indicates that the line is a character 
string. To verify that the zero byte is needed, run this 
example without lines A and F. Be sure to enter more 
than one line in assessing the effect of not having the 
end-of-string marker. 

Line B shows how arrays are declared in C. The 
brackets distinguish arrays from functions. As mentioned 
in Part 1, a preprocessor variable is used to specify the 
array bounds; thus you can easily change the value 
throughout the program simply by changing the prepro­
cessor command. 

Line C shows a for loop that, undisturbed, will nm 
forever. You can exit the loop using the break command 
if the end-of-file character is reached. Note that break 
on end-of-file occurs twice here, once to exit the for loop 
in line D, and once to exit the for loop in line C. 

The for loop beginning with line D gets one character 
at a time and puts ~t into the array. The value of index 
starts at zero because arrays in C start at zero. The limit 
of the array must be adjusted down by one to com­
pensate. The expression LIMIT-1 is calculated only once, 
at compile time. 

There are three conditions for exiting this inner loop: 
if the array is full, as tested for in line D; upon reaching 
end-of-file, as in line E; and upon reading a newline char­
acter. lf these conditiqns do not exist, the byte is added 
to the array. 

The next example illustrates the use of arrays as func­
tion arguments. The code in the inner loop of the 
previous example is the heart of the next version of 
getline. Preprocessor variables are defined in getline 
because they are used there, although they could have 
been defined with tPe othe.rs at the beginning of the code 
for main. 

1• - getline2.c To package getl ine as a function - "I 

#define ALLDONE O 
#define LIMIT 1024 

main() 
{ 

char stringlLIMln; 

while (getline(string, LIMIT) I= ALLDONE) 

printf("%s", string); 


getline(line, toobig) I" - To read a line into an array - *I 

#define NL ' Vi' 
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Autocode: 
The easiest way 
to get dBASE II 
to work for you­
guaranteed 

This powerful 
program generator for 

dBASE ll™is available 
for all CP/M 80. 86 or CP/M 

operating systems derivatives 
such as MS/DOS or PC/DOS. as well 

as any Z80 or 8080/8085 systems, as in: 
APPLE, IBM/ PC. KAYPRO. NORTHSTAR. OSBORNE. 

SUPERBRAIN. TELEVIDEO. VICTOR 9000. ETC; 8" STANDARD. 

• Automatic menu&. sub me s 
• Automatic data entry sc ens 
•Automatic data entry routines 
• String, numeric, date & 

calculated fields 
• Automatic multip le reports 

• No prior knowledge of dBASE 11™requ ired 
• CP/ M1

M & MS DOS™operating systems 
• Very easy to learn. Autocode asks you what 

you want to do in menu form. 
COde1 • The code produced 

• Automatic programs in dBASE 111M 

code with interactive screens 

For d BASE 11 impresses the most exper ienced 

MANUAL 
,.........._ ._,_ programmer. 

ONLY $195. 

AXEL JOHNSON CORPORATION 
STEMMOS DIVISION 
666 Howard Street, San Francisco. CA 94 105 / Tel : (415) 777-3800 

Just send the following to address above today. 
• Your diskette format & hardware 
• How many Autocodes you want 

at S195 each· 
• Your name & complete address 
• A check or money order. 

'lnCAQddo'I. eslo• 

C1ed11 co1d t:xJ'/e1s mov wblt1 1e -tne" cord number ond rollOn 
ole or lhr-> haci< 01 co~ ll~ loll tr_ e 

and sove the trip lo lho f!'Oll bo~ 

IRONCLAD GUARANTEE 

TIV AUTOCOOE Risk Free 
lhe AUTOCOOE 1 Progmm Gene<otOI vou 1ece1vewdl 
be complete and unabridged Use it IOI 30 days 11 
tor any reason wholsoever vou decide 1rs not or yoo , 
relu n ii lo us and we will glodlv 1elund your monev 
(loss shlpp111g) No questions asked 

FOR ORDERS, TECH SUPPORT OR INQUIRIES: 800-262-8800 Dealer inquiries invited. 
Or order toll free 800·227-'1617 [Ext. '117){1n CA cal l 800-772·3545 (Ext. 417) 

IBM.so 1eg1!le10d lrademork ol lnternollOMI eu...ne« Moenln.."S. Inc. oBASE II runl<'.in lo•e CP M "'o teaiSIE!fed trodemorK of Oilg1lol ·f?~ch. Ire. Au1ocod91"' S1ernrnos Ud 
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#define EOS ' \O' 
#define EOF -1 

char line! ]; 1• G *I 
int toobig; 

int byte, i; 

for (toobig-- , i=O; I* H "/ 
i < toobig && 
(byte = getchar( )) I= EOF && 
(byte I= NL); 

t+i) { 
line[ i ) = byte; 

l 
if (byte == NL) line! i++ J = byte; 

line[ i I = EOS; 

return( i ); 1• I •1 


The parameters of getline are defined in line G and the 
subsequent line. Note that these declarations are made 
before the brace that contains the body of the function. 
The declaration for line as a character array lacks a 
number in the brackets because the true array wilJ be 
handed to getline, and its length will have been deter­
mjned in main . 

Parameters in C are passed not as addresses of loca ­
tions in the calling routine, as in many languages, but 
as their values. Consequently, values given to getline may 
be changed by code in gelline without affecting their 
counterparts in main. If we pass simple arguments, such 
as the constant 1024 or a variable such as byte, a copy of 
the value is given to the function. If we pass an array, 
however, the address of the array is passed to the func­
tion rather than the contents of the array. 

One consequence of this approach is that we can write 
getline as we did, but if we wrote a similar function ­
say, gelbyte(byte)- we would hand the function the current 
value of byte as a parameter and, upon return, the value 
would be unchanged. To programmers this means that 
functions return only one value, and that is through the 
return tatement. All values passed as parameters become 
copied into areas local to the function. If you pass an 
array as a parameter, you will actually be passing a 
pointer to the array (that is, its address) . We'll return to 
this in the section introducing pointers in C. 

Now let's look at what the user would see as the pro­
gram code is being compiled. 

$ cc ·V ·O getline getline2.c 
getline 2.c; 

Preprocessing 
Compiling 
Assembling 

Loading 
$ 



PROTECT YOUR COMPUTER AGAINST 

GLITCHES, SPIKES, 


TRANSIENTS, AND DIPS. 


Who knows what evil lurks inside 
the fypical AC power outlet? 

Wedo. 

Voltages that fluctuate. sine 
waves that d istort. and a wide va ri ­
efy of e lectronic noise caused by 
disturbances on the line . 

For o computer memory. a ny 
one of those problems could be 
the end of the line. And for you per­
haps the end of severa l hours of 
programming. calculations, o r 
word processing. 

That's why you need the Gould 
Personal Conditioner.'"' It' s a com­
pact. inexpensive ve rsion of the 
line cond itioners we se ll to large 

computer users. 
The Personal Conditioner'M elim­

1nates voltage surges and d ips, 
and fi lters out power line noise. Yet 
it's only 7Yz inches wide. 31/.t inches 
high. a nd costs just $150. 

A small p rice to pay for such im­
portant p rotection. 

For the name of your local com­
puter dealer who carries the Per­
sonal Conditioner,•M coll Toll Free 
800-854-2658 . In Cal iforni a , (619) 
291-4211 . Gould Inc. , Power Co n­
version Division. 

•) GOULD 

Electronics 
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The first line asks that cc (the C Compiler) be run, with 
the option -v indicating that each stage of the compila­
tion process is to be reported as it is entered. The -o op­
tion tells cc that the executable ve~ ion of he program 
is to be stored in a file named getllne . When the process­
ing is complete, the shell returns with its prompt: $. 

To execute the program you need only type its name 
and press the Return key. Then give it some data: 

$ getline 
This is some normal data. 
This Is some normal data. 
$ 

Here a line of data was typed, followed by a Return and 
then the end-of-file signal Control-D. Two lines appear 
because the first line is the Unix shell's transcript of what 
you typed and the second line is getline's output. 

In the example that follows, a line is typed, but instead 
of pressing Return, Control-Dis typed at the end of the 
line: 

$ getllne 

Here I type Control-D >Here I type Control-D>$ 

Everything seems run togethel', but that is because we 
typed Control-D instead of Return . The shell's transcript 

of what you typed runs on the first >, getllne's output 
continues on the same line. until the second :>, aud the 
sheU's prompt appears at the end of the line. On a video 
terminal, the cursor would be waiting at the end of the 
line for you to type another command line. 

The Switch and System Statements 
The last control structure we11 discuss is switch, which 

allows a multi-way decision via an elegant construct. We 
introduce sWftch with the system statement, which enables 
you to i sue commands to the host operating system 
from your C program. Our example issues Unix com­
mands, but that's because the system on which the pro­
gram runs is Unix . Properly implemented, the system 
function simply hands the host operating system a 
pointer to a character string containing a command, then 
returns control to the user's program. The example that 
follows is a simple but suggestive help program for C 
programmers. 

I"·- switch.c Demonstrate switch command and system call -1 

#define BLANK ' i 

#define EOF -1 
#define NL ' \fl' 
#define TAB ' \t' 

main(} 

IBMPC-8087SUPPORTFROMMICROWARE 

87FORTRAN/RTOS"' is a full ANSI­
77 subset wfth 8087 extensi0f1s. I! generates 
In line 6087 code allowing use of all 8087 
dala types, Including 32, 64 and 80 bil reals 
and 64 bl! inlegers. The complete subsel 1/0 
Is supparled lnctudlng Internal and External 
Flies and List Direcled 1/0. Excepllans allow 
lhe generation or recursive subroutines, 
fnterrupl handlers and can cause interrupts 
lrom FORTRAN. 87FORTRAN/RTOS uses 
the Inlet large memory model a llawfng dalaJ 
code structures which ulllize the lull megEr 
byte. The compiler p<OVldes dfrecl access to 
8088 ports and supports logical operallons 
on 8 and 16 bll operands normally trealed in 
assembly language. 87FORTRAN/ RTOS is 
Ideal lor applk:atrons whioh are number In­
tensive ot control hardware. 95% ol all "main 
frame" size programs oompife and run with­
ou1 ex1ensive editing. The price Includes 
suppon for one year and RTOS . . , . . , . $1350 

87PASCAL/ATOS"' is ttie most 
powerful compiler available to PC users al 
this l ime. It Is an I S~Standard Pascai will'\ 
8087-8068 exceptions ihese make ii possJ­
ble to use all the 8087 data types dlrecUy. 
Whlle generaling modules l n one ol ltie !hree 
Intel Memory Models. Modules praduce;d 
using differenl memory models can be Inter· 
faced and linked Thls glves tile user com­
plete control of the memory modeVspeed 
trade off characlerislk: of IAPX cpu's. All 
exceptions to the ISO dellnillon are dearly 
marked Wllh a grey background in a manual 
which is a standard of the Industry, and more 
readable than many tutorials. The complier 
makes II p0$Slbte to cause or t1andle inter· 
rupts. It also reads por1s and performs all the 
tasks n~essary to oontrol IAPX-86 hardware. 
Use of 87PASCAL guarantees you upward 
compatibility with future Intel processors ana 
languages. Includes ATOS ,. , • , , , ••• $1350 

RTOS'" - Real Time Operating System 
ATOS Is a MlcroWare configured version al IRMX-86, In lei's legendary real lime operating 
system. This DOS Is- enlirefy re-enlrant and prQ\//des many features found only on mnlnlram~ It 
lncludt s lhe In tel Assembler, ASM-86. whlch supports the 8086. 8087, 8088 and 8018B, AO 
modules produced by the comp lel'S or ASM-86 are comb,ned, loaded and managed with tne 
UtHltles UNK·86, LQC.86 and LIS.86. These products make II possible la load modules 
anywhere In RAM, and resolve e tarnal re ferences between runllme modules. Overlays with a 
sing le root job are supported by the linl<er. Bindlf'l9 of modules Is accomplished at llnk or load 
llme, RTOS/ASM·86/LJNK·86/LOC·86/ US.86 .,,. .. , .. ,, •. , ................ , . . . S600 


M
. 

PO 001. 79rcro You Can

K ingston. MA 

02364•A•are TalkToUs!,.. (617) 746·7341 

MicroWare 8087Products 
87MACRO - the key lo wrtling 8067 
assembly language routines USing Iha IBM 
assembler. II conlalns a comp~e le Ubrary or 
Slandard 8087 raulfnes ,_ . .• . ....•.. ·-·. $150 

87BASIC"' - Includes patches for 
BASCOM.COM, BASCOM.LIB and 
BASRUN.EXE and the MlcroWare 8087 
runtime routines , • • . • . • • • • . • • . . . • . . . ••. $1 50 

87PASCAL/87FORTRAN ­
8087 libraries and IBM comp•ter palches. 
either lor .....• -· .... ·-··· . ·-·. - ·- .... , $150 

MATAIXPAK - assembly language 
matri rouUnes callable lrom any 8087 
compalible IBM compi ler. Allows user· 
specified vel'j large matrices. Size is hmlted 
by available tam .. ,................ ... $150 

87FASTPAK"' - Includes your chotc:e 
of one MicroWare runlime library, the 87/88 
Guide, an 8087, and installation lnslruc­
tlons- .... .. .... . .. . ... . , . ..... ......... $375 

8087 CHIP · In stook ......... . ... s223 


87/88GUIDE - an e)(oellent tutorlal on 
wrjtfng 87188 code and ~ ntertacing it with 
compi lers-full of code Lhat runs! .. _ . . . . 530 

SuperSoft Far1ran. . , . . . . . . . . . 340 
SuperSol1 87 drivers , . , • . .. . • . . . . 50 
STSC APL*PLUS/PC ,, , .. ....... 595 
Microsoft Far1ran 3.4 . •. • . . . . .. .. .. . 340 
Microsoft Pascal 3.4. .. . • . .. . .. . . . .. .. . 340 
Microsoft Business Bas1c Compiler . . . 495 
McrosoHCCompller . . ,, , ... -· . 450 
C1/C86 .. . ..... ........ . . .. .. . 345 
64K Rarn sets . , ...... , · ...... , . 64 
Sandstar Expansion Boards .. .. , . . . , call 
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1ncu ation complete 

A Third Generation is Born 


VFW•S: A lnQl1 board controller tor floppy a 
Winchester OlslC drlv : 
• FUiiy compiles with IEEE 696 standard• Free copy of 
CP/ M Plus™ Included • Up to 4 floppies and three Win· 
chester drives may be controlled by VFW·3 • Data 
transfers to and from board under OMA or programm· 
ed 1/0 control • Supports 24 bit address space. 

CP/M PIUS1'N,h1Qh p rfOMl ti single u r 
operating {'tstem. 
• CP / M 2.2. compatlble-no modlflcatlont •When 
used wlth sosystems 256K memory board speeds are 
up to H imes fasterthan CPI M 2.2. • High perfor­
mance f lle system • MP / Ms 11 f lle password protec· 
t lon • Time and date stamps on files • support f or 1 to 
16 banks of -RAM • Support f-Or 1 to 16 drives of up to 
512 MB each • Easy to use system utllltles w tth HELP 
faci lity• Powerful batch facil ity• sophisticated pro·­
grammer ut ilities. 

A zao based mlcrocompute a 

SBC.•Fully compiles with IEEE 696 Standard 
• 4/ 6/ BMHZZSOA/ B/ H" 
• supportsCP/ M PIUS 

with memorv and 110 functions 

•operates as bus master / slave for multi-user. multi-processor architecture.:Saa•64K on board memorv. dual ported, parity check eel 
• 2 ser ial ports, 1 fun SASIport 
• All I /O drivers on board 
•Memory management

rPlcwrecJ at:iove1 • FUii 24 bit addr ess capablllty 
• 3·1 6 bit crc·s 

ExpandoRAM IV- Rando access memorv boarct 
utlllzln 64 or 256K NMOS AM r.nlps 
• FIJllY compiles With IEEE 696 standard 
• 256K capacity with 64K chips 
• 1024K capacltv with 256K chips
•Error checldng and correction 12 bit detection, 1 bit correction! 
•on board refresh 
•Supports both eand 16 bit data transfers 
• 24 blt addressing 

SD!OO­A ew ser of compact ve expa dabte s-ioo 
mlcrocomputen._ 
•compact size approximately 4 " x 14" x 17'' 
• 6 Slot motherboard 
•Rugged metal enclosure 
•supports up to s users 

0 V I n· Designed for ease of Integration and maximum flexlblllty 
•zeo CPU 
•256KRAM 
• versafloppy II With freeCP / M Plus™ 

I • ve n: An Ideal high pertormance system for disk Intensive 
appllcatlons. E.llmlnates disk wait states fOr spread sheets. spelllng checkers, 
and network operation. utmzes sosvstems RAMDisc and ROMDlsc modules. 

R M Disc 256: Asolid state olsk emulator mat 
gru Iv Iner• svstem p rforrnance by llmlnatln; 
als waits tn disk lntamlveapplltatlons. cenent for 

>reildsn lllng cker anasoftw r 
evetol) 

• 256K capacltv • 1 mb total bus capacttv •CPI 2.2. 
PLUS r M compatible• 110 port addresses user se1ec· 
table • storage locations addressed by on board 20 bit 
counter • on board refresh. 

ROMDISC 128: An bo rd that r p laces a 
flogpy dlSIC drive for me purposes of booting CP t 
and 10 din application program . 
• Provides non volatile, permanent storage of pro· 
grams and data • Utilizes 2732 or 2764 EPROMS, <16 
maxl • 128K capacity per board • 512K system capacity 
• use with sosystems RAM Disc to configure a stand 
alone or network dlscle.ss system• CP/ M Plus™ 
available In eproms •Serial port provided. 

CPll·.1• 2.2 and CPI M Plus™ are reglstere<I tradema rkes of Diiiitai Research. Inc:. · zoo product of ZllOO Corp.

SDSYSTEMS 10111 Miller Road • Dallas, Texas • <214) l40-0303 • TLX·682 9016 
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int byte = O; 

greet(); 
if ((byte :: getresp( )) == EOF) system ("exit"); 

printf(" \ n"); 

switch (byte) { 

case 'c ': system ("man cc"); break; 

case ' b ': system ("man cb''); break; 

case ' I ': system !"man lint"); break; 

case ' m ':system ("man make"); break; 

default: system ("echo Uh - please rerun the program"); 

break 

} 

getresp ( ) I* - Get nonwhite character from input - *I 
{ 

int byte; 

for (;;) { 
if ((byte = getchar( )) == EOF) break; 
else if ((byte 1= BLANK) && 

(byte != TAB) && 
(byte I= NL) ) break; 

} 
return (byte); 

greet() 

t 
printf(" \n''); 

printf("Online help for C programmers: \n \n"); 

printf("Type For help about \n"); 

prin. ti(" -------·-------- \n")· , 

print!(" b the Cbeautifier program \n"); 

printf(" c the Ccompiler \ n"); 

printf(" I the lint program to help portability \n"); 

printf{" m the make program to maintain code \n"); 

printf(" Vi Your request? "); 


The function greet is just what its name implies and 
need not be discussed in further detail here. The pack­
aging of getresp into a function may seem unnecessary, 
but it was done primarily to make a point about the 
human engineering of software. Some users of interac­
tive programs type a space or even press Return before 
entering a response, just as someone about to give a talk 
in front of a group may blow into the microphone before 
speaking. Good human engineering of software allows 
for such responses. While we're on the subject of human 
engineering of software, note, too, the space after the 
question mark inviting a request. The space not onJy 
makes the message more readable but makes it more in­
viting to answer than if the space were not there. 

Upon return from getresp the value of byte is tested and, 

ALF COPY SERVICE 

1315F Nelson Street Denver, CO 80215 (303) 234·0871 

FAST • RELIABLE • LOW COST 

If you produce software, ALF's disk copying service is the 1:1ulck, 
convenient answer to your duplication needs. Most orders are shlpped In 
less than a week. Every disk we copy Is verified bit by bit and guaranteed 
100% flawless. 

We can copy virtually a y soft;seotored mini format. Standard 
formats: Apple II (lncludlng n bl op proo i double-boot, and fast load), 
Apple Ill, Atari, IBM PC, Kayp , NEC Pt: , Osborne, TRS·80 I and Ill, 
Zenith Z-90 and Z-100, a ore. Copy pr tee Ion Is avallable for most 
formats. 

Our " no frills'' pricing ns you don't a e to buy extras you don't 
need-set-up charges sta t a $10, and cop ng .cltarges are 30¢ to 40q: per 
side. (See blank disk prlo s ight. Minimu : 50 copies.) Quanti ty dis· 
counts available for large otde s. 

Of course, we have the fri lls to . a el application, 3-hote vinyl pages, 
printing of labels and sleeves, shrink packaging, heat sealing, and much 
more. We can put your product In u tomized package-vinyl folder or 
IBM-style binder/slip case- for low pr ce in small or large quantities. 

ALF Is one ot the oldest and most usted names In the duplication 
business. ALF designs and ma"ufactu es copying machines that other 
copying services and software p 1 blishe s around the world rely on every 
day. Our complete understandln of duplfcatlon technology assures you 
of the finest reproduction avalla le. 

We're eager to solve your upticaf on and packaging problems-
whether you want one service or total package. Give us a call 
today I 

BLANK DISKS 
ALF buys large quantities of 

disks for our disk copying service ­
and we can pass our savings on lo 
you . If you're buying hundreds of 
disks, ALF is your ideal source for 
top quality disks at a reasonable 
price. We buy our disks in bulk 
packages, avoiding the expense of 
fancy printing and labeling. 

The disks lis ted below are 5 1/4", 
single sided, double density (except 
as noted), unlabeled, with hub re­
inforcement ring. Other disks are 
available, call for details. 

3M $165 per 100 
MEMOREX $165 per 100 
NASHUA $160 per 100 
NASHUA $140 per 100 
(single density) 

VERBATIM $190 per 100 
Without sleeves: add $2.50 

shipping per 100. 

With tyvek sleeves: add $7 plus 
$2.50 shipping per 100. 

Packed in boxes of 10 with tyvek 
steel/es: add $15 pl us $3.00 
shipping per 100. 
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K2213/221512235 THE ANSWER 
DUAL TRACE OSCILLOSCOPES BY ANY MEASURE 

Now 60 MHz or 100 MHz Tek quality 

is just a free phone call away! 


Tek has expanded its 
best-selling 2200 scope line 
up to 100 MHz. And brought 2215 2235 

it all as close as your Bandwidlh 60 MHz 60MHz 100MHz 
phone. Tek's revolutionary, No. of Channels 2 2 2 + Trigger View 
reduced-component architec­ A11erna1e Sweep Yes Yes 
ture brings unprecedented Vert/Trig BIW Limit Yes- 20MHz 
quality, reliabil ity and atford­ Single Sweep Yes 
ability to the 60 MHz 2213 Accuracy: VertrHorz 3% 3% 2% 
and 2215, and now, the DelayJiner 1:5.000 1:10,000 1:20,000 
100 MHz 2235. Trigger'g Seflsitivily 0.4 div al 2 MHz 0.4 div at 2 MHz 0.3dival 10 MHz 

All three of these lightweight 
(13.5 lb .) scopes feature 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 literature, 
through the Tek National 

lnpu!R-C 1M0 -30pl 1Mil - 30pl 1M0 ­ 20pl 
Varisble Holdotf 4:1 4:1 10·1 
Price $1200t $1450t $1950t 

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 policy, and worldwide 
service back-up. 

Order toll-free: 
1-800-426-2200 
Ext. 28 
In Oregon call collect: 
(503) 627-9000 Ext. 28 
!Price FOB Bea.ellOll. OA 
'3·year warranly inclucles CfH and applies 10 2000 
ta1111iy osc1110~ pocchased ahet 111183 
Scopes ate UL L1ste<1. CSA an.:i voe apptoved 

Tektron~ 
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stacks and stacks of paper fi les 

. TM0 

Business at Bundt­
weiller Brass Beds is booming! 
And now that Friday!'s here 
to help out, I've got everything 
under control. 

Friday!'s the revolu­
tionary new microcomputer 
information management sys­
tem from Ashton-Tate, the 
people who invented dBASE II~ 

It came in Tuesday, and 
it took me almost no time at 
all to get the hang of it because 
Friday! works with me, not 
against me. I've a1ready turned 

into much more efficient "electronic fi les'.' And 
it's so easy to use that even Mr. Bundtweiller 
can do it. 

So now, no matter what Mr. Bundtweiller 
needs to know-no matter when he needs it- he 
or I can find it in seconds. 

The names and commissions earned by 
our top 25 salesfersons since January 1st. 

The tota number of #3455 Brass Beds 
sold year-to-date, by region. 

A quick report on our cash receivables. 
Or the special report for the Board of 

Directors meeting this afternoon. Mr. Bundt­
weiller forgot to tell me about it until just before 
lunch, but"Friday! and I got it done in no time at 
all. It looks gorgeous! 

Friday! even knows how to keep private 
or confidential information to itself unless I ask 
for it using a special password . 

Friday!'s helped me say goodbye to paper 
shuffling forever. It's terrific for inventory and 
invoices and paychecks and input screens and 
reports . It works with dBASE ll®and 1-2-31 and 
WordStar2 files. And the way it handles mailing 
lists and labels is just fantastic. 
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All for just $295 (suggested retail price). 
It's worth it for the mailing lists alone. 

So if you need some good, reliable help 
to handle just about everything that needs 
handling around your office, for my money it's 
Friday! any day of the week. 

For the name and location of the Friday! 
dealer nearest you, contact Ashton-Tate, 
10150 W. Jefferson Blvd., Culver City, CA 90230. 

Or better yet, just call (213) 204-5570 J 
today a~d find out why so many p;~~e~, 
are saymg: T.G.I.F. r~- r"' 

ASHTON·TAJE 


C Asl1ton·T•te 1983. 

Friday! runs under CP/Ml.SO, CPtM-86, rc-oos• and MS.DOS! 

Friday! isa trademark and dBASE II i>a register.,.! trademark of A>h to n·Tate 

I-TM Lotus Corp. 2·TMMlcropro. J..Reglstered TM Digital Re~orch . 

4·TM lllM Corp. 5-TM Mkrn<olt . 
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ii it i an end-of-file character, the function system ex­
ecutes the Uni'1 command, given as a character string, 
"exit" . The exit sy tern caU to Unix is the usual way of ter­
minating a process. The other system calls are to print 
pages from the Unix Programmer's Manual or to use echo 
to print a message to the user. Though print! could have 
been used instead of a system call to echo, the point was 
lo illustrate system. Of particular note is that the shell 
scans the ommand it is given for metacharacters, ex­
ept character-delete and line-kill, just as if the command 

had been keyed at your terminal. 
The switch statement evaluates the expression in 

parentheses- which must evaluate to an Int- and trans­
fers control to the case matching the value, resuming ex­
ecution with the statement following the case keyword . 
For example, if byte contains a c, it will match the first 
case, and the system call will be to print the manual pages 
for cc, the C compiler. The break statement afterwards 
keeps execution from continuing with the next system call 
to print the pages for cb, the C beautifier program. 

You might think of switch as switching you to a match­
ing case, where execution :resumes, The case values mark 
places in the code, like labels, to which control is trans­
ferred. By pairing a break with each case, you isolate each 
case's treatment. The default keyword in a switch catches 
aU other instances beyond the ones matched earlier. If 
default is not in the swilch, unmatched cases cause no ac­
tion, as if the switch were not there. As Kernighan and 
Ritchie note in their discussion of switch, it is best always 
to put a break after the Jast case, so that if a new case i 
added later execution will not accidentall "fall through" 
to the newly added case. 

Pointers 
To some people, an aura of my tery surrounds 

pointe.rs, as though there were some trick to them. 
Pointers are variables that have addresses as their values, 
just as an integer variable ha integer as its legal value 
or a character variable has characters as its legal values. 
The following example is a version of hello.c that has been 
rewritten to introduce pointers. 

J• - point.c To introduce pointer variables - •1 

main{) 
{ 

char ·message; /"'A •f 

message = ''Hello, world! \n''; 1~ B •1 ,. c . , printf(message) j 

The declaration in line A p1aces an asteri k before 
message, indicating that message is a pointer to a character 
variable. ln line B, what looks to be the as ignment of 
a character string to message is the a signment of the ad­
dress of the literal "Hello, world! \[1" to message. There are 
no operations on entire arrays or strings in C. In line C 
the only argument is message, indicating the address of 

the message to be printed. 
Line C gives us some insight into how prlntf works as 

a function. The control string we give to printf is stored 
away by the C compiler, and its address 1s given as the 
first argument to print! . As a result, printf sees just what 
any function in C sees- a List of values; here, the list con­
tains a pointer to character string. We can take this point 
one step further: 

1·- point2.c More on pointer variables - •/ 

#define NL 1 \n' 

maln() 

I 
char ·message; 

message "" "Hello, world1%c"; I" D 'I 
prfnlf(message, NL); 1• E ' / 

Ln this example, we use the control string pointed to 
by message to print the newline character. The %c is re­
placed by '\fl', just as jf the character tring had ap­
peared in the ca11 to printf. So you've already seen 
pointers in C several times so far without knowing it! 

Pointer are common in C programs that manipulate 
strings or arrays. Here is an adaptation of the function 
that copies a string, from Kernighan and Ritchie 's book. 

1~- strcopy.c Pointers used lo copy a string - • / 

#define BIG 1024 

main() 
I 

char ·original, copy!BIG]; /'A'/ 

orlglnal = "This will repeat once, \ n"; 
strcopy(copy, original); 
printf(original); 
printf(copy); 

strcopy(tostr, fromstr) 1· use: fromstr is copied to tostr • 1 

char •tostr, "fromstr; 
( 

while ( .. tostr++ = "fromstr++) 

Line A draws attention to the dose relationship be­
tween arrays and pointers. Here original is a pointer ro 
a character string and copy is a declared array. Yet in the 
call to strcopy the names appear side by side, and in the 
definition of strcopy both are declared as pointers to char­
acters. Array r ferences in C translate to pointers to the 
array p lus the appropriate offset. 
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The work in strcopy is done in the condition for the 
while- yet another instance of the terse code often found 
in C programs. We will read it from the inside outward. 
The character pointed to by lromstr (think of the asterisk 
as representing the phrase "pointed to by'') is copied to 
a location pointed to by tostr. After this copy is done, the 
two pointers, tostr and fromstr, are incremented. 111e value 
assigned also becomes the va1ue of the expression in 
parentheses. When the end-of-string mar.ker is copied 
to tostr, its value, 0, becomes the value of the expression 
for the while. In C this means ''false;' and the while loop 
ends. The semicolon marking the body of the while i 
lined up under the wto tell a human reader that the 
body of the while is empty. 

You might want to alter this program to see what hap­
pens when both copy and original are declared as pointers. 
The run-time errors are amusing enough to encourage 
several tries. If copy is declared as a pointer rather than 
as an array, the value it contains is undefined; where 
it will store the characters assigned in the function 1s 
anyone's guess. You might run this version through lint, 
which cheeks the style of programs, to see what it thinks 
of the code. 

Next, let's look at how a function can return a pointer 
to a character string. The function in the next example 
is a model for functions that, given an integer, .might 
return the corresponding month or part-name or job 
title- the uses are many, and the present e ample is 
perhaps one of the simplest. As indicated in line A, the 

function's type must be declared in main if it returns non­
integer values. 

t• - weekday.c Introduce static variables and ? : construct - •1 

maln() 

char *Weekday( ); ,.. A "/ 

printf("I was born on a%s \n", weekday(4)); 

char •weekday{number) /*-· return polnter toname of weekday - "/ 

int number; 
l 

stalic char •day[ I = r B "/ 
"Oopsday", 
"Monday", 
''Tuesday", 
"Wednesday", 
'Thursday ", 

"Friday", 

"Saturelay", 

"Sunday", 


); 

return( (number < 1 11 number >7) ? day[O] : day[number!): 
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The function weekday returns a pointer to character 
data, and it must be declared as such. Until now, our 
functions that returned anything returned integers, the 
default in C. The strategy behind weekday is that the in­
teger will be the index into an array of pointers pointing 
to character strings containing the names of weekdays. 
That is, the value of dayl4) is the address of the character 
string Thursday. 

The declaration of day as an array of pointers to 
character data has several aspects worth noting. First is 
the word static, which refers to the storage class for the 
array of pointers. Normally in C, local variables in £unc­
tions are allocated each time the function is called and 
deallocated when the function is exited. These ar1? 
automatic variables. lf you want the variables in a func­
tion to remain allocated after the function is exited, you 
must specify that the variables be static. 

We certainly want the names of the weekdays and their 
pointers to stay around. If they disappeared after the 
return from the first call, subsequent calls would not 
have them or would have to reinitialize the array. C cir­
cumvents this by prohibiting aggregate initialization of 
automatic variables. If you omit the static declaration, the 
C compiler wUJ complain, and compilation will not be 
successful. 

The number of elements in the array is not specified 
within the brackets. Because the array is initialized in 
its declaration, the compiler will count the number of 
elements and allocate that much space. Again, you 
should note that pointers fo th e names are the values be­
ing stored in the array day rather than the names 
themselve . 

The return statement contains a rarity in programming 
languages, a ternary (three-item) operation. Parts one 
and two are separated by a question mark, and parts two 
and three by a colon. The expression in parentheses is 
evaluated, and if its value is true, part two is executed. 
ff the expression is not true, part three is executed. This 
is similar to an II-else construct, but it is working at the 
level of an expression rather than as a fuU-fledged con­
trol structure. The condition tests whether number is out­
side the range of a valid weekday number (between 1 
and 7), and1 if so, returns a pointer to the string Oops­
day. Otherwise it returns a pointer to the name of the 
weekday. The ? : construct is both powerful and com­
pact. You might rewrite weekday without it to see how 
much less readable the code becomes. 

Structures 
Structures did not enter the language until 1973, but 

they cap the major development of C. A tructure is 
like a record in Pascal or ]evels in COBOL Data Division 
entries. These next examples show a transcript of part 
of a Unix session using Mark Horton's scdpt utility to 
record what appeared on the video di play. Here a pro­
gram using structures is listed using the cat command 
(think of cat as being short for '1copy all text"), then com­
piled, and finally run to produce the output of three 

name an.d telephone numbers. 

1• struct.c Show an atray of structures - •/ 

main() 

I 
static struct nst { /WI 

char ~name; 
char •number; 

} phones!3) = { ra·1 
'\Jim Joyce" , "415-621-6415", 
"Time" , "415-767-2676'', 
''Slory" , ''415-626-6516" 

}; 
int I; 

for (i:::O; i<3; it+) 

prlntf("%12s %12s \n", 


phones{ i ).name, phones! i ],number); 


The program listing starts with the by-now-familiar 
comment line having as its first word the name of the 
file~the absolute minimum that good documentation 
practice requires. Line A begins the structure's defini­
ti n . The keyword struct announces that a structure is be­
ing de.fined . It is a static variable, and the structure will 
be .initialized at compile time. We recently saw a variable 
declared slalic; now we can state a generality about in­
itializing arrays and structures: automatic structures and 
arrays cannot be initialized. If you try to compile this 
example without the keyword static, the C compiler will 
complain: 

"struct.c", line 9: no automatic aggregate iniHalization 

The name list at first looks like a variable but is really 
a structu.re tag. -sing a structure tag, you can declare 
other variables as being a structure having the form 
described in the structure tagged list, without having to 
enumerate the members. The structure has two 
members, both pointers to characters: name and number. 
Line B names the tructure as phones, and we note that 
phones is an array. What we have created is an array of 
structures. Others might simply call phones a table. 

The assignment operator here, as in the previous ex­
ample, indicates that the variable phones is to be initial­
ized. The three lines following are pairs of strings; the 
C compiler will store them somewhere safe and then put 
their addresses in the structure members, the first cor­
responding to name and the second to number. The 
elements are separated by commas, with each "line" of 
the structure on its own line; this format helps read­
ability. 

In the printl slatement we see how to access the 
members of the structure. The name of the structure is 
given first, then a period to separate the two tokens, and 
then the member name. This example is admittedJy con­
trived to show a simple example of a structure and how 
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to access members. We could have written the print! as 

prlnt1(11%12s, %12s \n", phones[i]); 

with the same result. 
Quite apart from the topic of structures is the control 

tring for the prlntf. The o/o12s specifies that the output 
string is to be 12 Characters long. Surprisingly, the strings 
are justified at the right margin in the field, as we see 
in the resuHing output: 

$cc -o struct struct.c 
$ struct 

Jim Joyce 415-621-6415 
Time 415-767-2676 
Story 415·626-8516 

$ 

This format conversion is simply part of printf. To have 
the string output justified at the left margin, we would 
write %-12s. Page 147 of Kernighan and Ritchie's book 
details the options. 

Going Further in C 
By now you have seen quite a bit of the programming 

language C; but not all of it by any means. As you may 
have noticed, the examples have gradually increased in 
complexity and sophistication. By now you should have 
enough ex-perience with the language to write useful pro­
grams and to learn more of the lal.1guage from Kernighan 
and Ritchie. Among the topics you will want to read 
more about axe preprocessor facilities, structures, and 
the Unix system interface. You might consider adopting 
the approach that has guided the examples you have 
seen here; that is, write programs for yourself that focus 
on the language feature you are learning. Then, once 
your example is working, modify it to introduce 
deliberate errors so you will recognize them later. 

Another valuab]e tool for learning C is Alan Feuer's 
The C PitzZle Book: Puzzles for the C Programmi11g Lnnguage 
(Prentice-Hall, 1982) . When you get a copy, be sure to 
add the missing right brace at the end of the program 
on page 53. Then key in each example and run it, tak­
ing care to include spaces, tabs, and blank lines where 
Feuer puts them. 

The puzzles in Feuer's book are working programs that 
illustrate the major aspects of the language: operators, 
basic types, included files1 control .flow, programming 
style, storage classes, pointers and arrays, structures, and 
the preprocessor. The second half of the book offers a 
step-by-step discussion of just what the programs do, 
with helpful diagrams for the puzzles about pointers. 
Do let me know about other simple examples of C con­
structs that should be shared, and there may be a follow­
up article in the future. • 

j11mes /oyce is presidr:nl of l11tematio11a/ Teclmical Semirmr.; Inc. (520 ~/let 
SI., San Fmnciscv, CA 94ll7) and founder of lire Unix Boo/.:5ton;. 
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We offer savings on the fines t In software including Mlcropro , Sorclm, Ashton Tate, Fox and Geller, Microsoft , Supersoft ... 
and excellent buys in hardware periphera ls, printers memory boards, modems, diskettes and supplies. 

MICROHOUSE 
AWi ECHOIC 0 

LL 1CROPURC AS S! 

TWO LOCATIONS TO SERVE YOU BETTER It's easy to 
TOLL FREE PHONES: do business with 

MICROHOUSE1 

BOX 499, BETHLEHEM, PA 18016 
 Full tech support 

OR ----- ­ Lower prices 
We accept 

MasterCard, Visa P.O. BOX 4380, SPARKS, NV 89432 

American Express 

and purchase orders Prices subject to change without notice 

Circle 297 on Inquiry card . 

MEDIA 
Maxell FD·1 ... $40 
Maxell FD·2 . . . $49 
Maxell MD·1 ... $31 
Maxell MD·2 ... $44 
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User's Col..mn 


Eagles, Text Editors, New 

Compilers, and Much More 


Important items of information from our ingenious insider 

I surrender. Next week l'm going 
out to buy an fBM Personal Com­
puter, rotten keyboard and all. (Of 
course I'll use Jim Baen's Magic Key­
board on it; I haven't gone c mplete­
1y mad.) 

Obviously there's a reason: soft­
ware compatibility. Over in one cor­
ner there's four cubic feet of 
unevaluated software, much of which 
' on't run on anything but an fBM 
PC. 

Although a lot of machines claim 
to be 100 percent IBM PC compatible, 
J'v yet to have one arrive at Chao 
Manor. Now true: some of the ma­
chines we have, such as the Eagl 
1600 with hard disk and the Eagle 
PC, have som awfully strong points 
compared to the genuine IBM. ln 
fact , ompared a feature at a time, 1 
think I'd prefer the Eagle, which is 
faster and has a much nicer key­
board . A lot of our PC-type software 
run qujte well with the Eagle. 

There's the Compupr 10-MHz 
8086; Tony Pietsch has just dreamed 
up a new method whereby we can 
b ot PC-DOS (the disk operating sys­
tem for the fBM PC) off 5%-inch 
di ks even though the primary disk 
system for the Compupro machines 
is 8-inch. A fair amount of PC soft­
ware will run with that machine, as 

by Jerry Pournelle 

well as, natural!y, our Compupro 
80 5/8088 dual processor. 

We aJ o have lhe Zenith Z-100, 
whicl1 has a number of features in 
common with the PC. Some PC-type 
softwar runs fine with the Z-100. 

Alas, a lot of s tuff doesn't run with 
Eagle, Z-100, Compupro, or anything 
else we have around here. Some of 
that software looks pretty nifty. Then 
too, my contract for the Inferno game 
based on fllfcmo (Larry Niven and 
Jerry Poumelle, Pocket Books) calls 
for it to run on an IBM PC. FinalJy, 
1 keep getting letters from reader 
concerning the genuine IBM PC: 
"Try it, you1l like it:' 

So I'm going to try it. While ['m a t 
it, I'll try to buy the absolute mini­
mum from IBM itself and get my 
disks and memory and uch like 
from less expensive sources; that 
hould give me something to write 

about and justify the exp nse. 

The Eagle 1600 
We've had the Eagle 160 for about 

a month and it runs fin . Eagle ju ti­
fiably brags ab ul how easy it is to 
get this machine out of the box and 
up and running. It took us about 5 
minutes. 

The 1600 has a 20-megabyte hard 

disk that contains all the operating 
system and applications programs: 
the machine boots off that disk. 
When it comes up, you have a choice 
of Eaglewriter, which is Lexisoft' 
Spellbinder text editor; Eaglecalc, 
whkh is a general-purpose spread­
heet; backing up the hard disk; e.-..: it­

ing to the PC-DOS operatin.g system; 
or shutting down the ystem. 

Incidentally, that last choice retracts 
the hard-disk head and protects the 
system. The Eagle documents insist 
that you u e that method whenever 
you turn off the system, and they 
warn you that if you shut dov,m 
without going through th regulru· 
shutdown command sequence, y u 
can dam ge things. TI1e documents 
don't say what wiU happen if you 
have a power failure and can't use 
Eagle's orderly procedure. In my ca e 
what happened was nothing; th 
syst m worked fine after two 
blackouts. 

Spellbinder is a more than ade­
quate text editor with all the usual 
text-editing comman ds. I have 
friends who work for the U.S. Con­
gress; they've been using Lexisoft's 
Spellbinder editor for a couple of 
years and are well pleased with it . A 
lot of special-function keys are on the 
Eagle's keyboard, and this version of 
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Spellbinder has been tailored to use First, the Eagle 1600 is big, I mean However, you can, from within 
them" making Eagle with Eaglewriter really massive; the machine itself, Eaglewriter, try to access a1l kinds of 
at least as easy to use as most without keyboard, measures 19 by 19 nonexistent disks. With most, such as 
dedicated word processors. I still pre­ by 6 inches. The detached keyboard E: or M:, nothing happens. However, 
fer Zeke II and WRITE, but I'm pret­ i.s also large, 19 by 9 inches, so that if you try to access B: for reading or 
ty set in my ways. the Eagle plus keyboard barely sits on writirlg, the machine hangs, and you 

1 can recommend the Eagle a desk 28 inches deep, and even then must reset to get back in co-ntrol. Any 
1600-with reservations . things are jammed together. You'll text you had in the text editor is lost. 

On the positive side, the Eagle's want to think about where to put the Text editors that lose text are not 
keyboard is much nicer than the IBM Eagle before you buy one; idealty, acceptable. 
PC keyboard. It has a better feel, and you'd want one of those workstation Second, PC-DOS 1.0 and 1.1 have 
the key layout is standard Selectric. tables that has a separate (and lower) no provision for u er numbers or any 
lt's also capable of doing everything shelf for the keyboard. Given that, other kind of structured directory; 
the PC keyboard can do. Alas, Logi­ the Eagle's size won't matter. neither does the Eagle 1600. This 
tech's IBM PC Mouse won't work Second, the screen scrolling is not means that the hard disk soon fills 
with the Eagle; I understand that very pretty. When you scroll teXt, it with programs, directories take a 
botl1 Eagle and Logitech are working sort of ripples up and down on the long time to list out, and finding any­
on that problem. screen. Once it has scrolled, it's rock thing becomes impossible. 

Also very much to the Eagle's steady1 and the character set is attrac­ Third, a lot of programs will run 
credit, it's fast, much faster than the tive enough . It all depends on what with the Eagle. You can boot Lotus 
IBM PC, and that makes up for a lot. you're used to : some won't find thfa 1-2-3, for example: you hold down 
Sorts and spreadsheet recalculations a problem at all. I do, but recall that the F key while the 1600 is booting 
take about half as much time. If my primary machine uses memory­ up, and it will boot from a floppy disk 
you're looking for a PC-like machine mapped video for superfast scrolling rather than from the h ard disk. 
that runs much (but alas not, by a and text movement'. Once you have Lotus 1-2-3 run­
long shot, all) of the IBM PC soft· Now to my reservations. ning, the program complains that the 
ware, check out the Eagles. They're First: there's a fatal error in the Numlock key is depressed and 
well made, quiet, and likable ma­ Eaglewriter I have. The hard disk is urges you to fix that condition. There 
chines, and they sure are fast. disk A:, and a single floppy disk is is no Numlock key. However, Con­

There are a couple of drawbacks. designated C: . Disk B: does not exist. trol-Shift-N will have the same effect 

E~fl-back issue=s~f:=o=r=s=a~le======= 

1976 1977 1978 1979 1980 1981 t982 1983 1976 1977 1978 1979 1980 198t 1982 1983 

Jan. 52.75 53.25 S3.25 S3 .70 July S2.00 52 .00 S2.75 S2.75 S3 .25 53.25 53.70 $4.2 5 

Feb. 52.75 $2.75 S3 .25 53 .25 53 .70 53.70 Aug. S2 .00 S2 .75 S2.75 $3 .25 S3.70 S4 ,25 

March 52.75 .52 ,75 53,25 B .25 .53 .70 53 .70 Sept. S2 .75 S2.75 S2.75 S325 53.70 

AprH 52.75 $2.75 53 .25 53.25 .53 .70 S3 70 Ocr. S2.75 S2.75 53 .25 S3 .25 

May S2 .00 52.75 S2.75 53,25 S3 .25 53 .70 53 .70 Nov. S3.25 S3 ,25 S3.2S SJ .70 

June S2.00 52.75 52.75 S3 .25 $3 .25 S3 .70 SJ .70 Dec. 52.00 52.75 52 .75 H25 S3.25 S3.25 $3.70 

Clrcle and send requests w ith 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 

The above prices include postage in the US. 

Please add S.50 per copy for Canada and 

Mexico; and S2.00 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 -------- - - ---- ­

308 ~ptember 1933 © BYTE rubl k>' ()~ fl\c. 



..,,,.-,s; .. 

----~..!!!---le.-: :. :-;.' _,.,_,Will This Happen 
to You? 

•---•••---=e·r.; i".'!...••••~-~---··--M'}=~-.-· : ~:~ 
-..~. ---... 
.- ·· --~ru . . ,, --Ml> 
..,.. ":Jl'•--~~j.J{.· "" ...,.__;.;;:: 

• __1!191msee· ......,..,. •;: .. · 

-After reading lhrs issue of BYTE Magazine, you are now lu~ly aware of 
the many outstanding printers on the market today. But what you 
might not be aware of is that the printer yo1t like best. might not be 
compatible w ith your computer and software. (The picture above is 
good example ot printer incompatlbili ty ). At the Prin ter Store.we 
specialize in printers , so our experienced professional staff can help 
you choose the rrgh t prin ter for your pe rsonal and business needs. II 
you want the Best Value, Low Price, Product Availability, and 
Supporl, call The Printer Store and ask us about: 

• FRE.E TECHNICAL CONSULTATION 
• FULL AFTER SALE SUPPORT 
• FULL FACTORY AUTHORIZED SERVICE 

DOT MATRIX PRINTERS 
EPSON SERIES 

FX 80 S CALL 
FX 100 S CALL 

OKIOATA SERIES 
82A . . S CALL 
BJA.................. n S CALL.. .. .. . .... . .... . .. ......... 


92A S CALL 
93A S CALL 
Bil (paiallel) s CALL 

C. ITDll SERIES 
8510 Prownter s 395 
Prowriler 11 S CALL 
New• Banana s ~39 

IDS 	SERIES 
M1cropr1 sm 480 S CALL 
Prism 80 S CALL 
Prism 132 S CALL 

GEMINI SERIES 
Gemini 1OX S CALL 
Gemm1 15 S CALL 

NEC 8023 ...................... .. ..................... S 419 

Toshiba P 1350 ..... .. ................... .. ......$ 1750 


LETTER QUALITY PRINTERS 
BROTHER SERIES 

HR-1 (parallel) , .................. . S CALL 
HR-1 (serial) . ...... "·· .... S CALL 
HR-15 , 

COMllEX SERIES 
CA·1 (parallel) .. 
CR·l (serial) ... ... . 
CR-2 

C,ITOK SERIES 
F-10 40 CPS .. 
F10 55 CPS 

Da isywrl ler 

NEC SERIES 
3510 
3530 
3550 
7710 
7720 
7730 

.. 

.S CALL 

s 795 
'.s 865 
.S CALL 

.S CALL 
.. ......... S CALL 

48K .........................$ CALL 

. S CALL 

~ 
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C. ITOH 851 
Prowriter 

• 120 CPS - 1.3K Buffer -144x60 dots 1 ~nch 
Nx9 dol matrix - Proportional Spacing - 8 Character 
sizes - 5 unique alphabets - Greek character set ­
Graph1a symbols - bi-d irectional , logic-seeking ­
Adjustable tractors • Single-sheet friction feed • 
Vertical & hOrizontal tabb~ng . 

C. ITOH 8510 Prowriter ... . , list $795 $ 395 

BROTHER.._~~~- ~~~~~~ 

HR -1 

• 16 CPS • Bi-directional • Super and Subscript 
• IBM Selectric type ribbon - Prints up to 6 copies 
• 	 Ideal for word processinp 

Parallel . . . ... ....... ... List 1100 $ Call 
Serial .. ... . . ... . .... .. Ust 1200 $ Call 

INTERFACE EQUIPMENT 
Apple DumpHng . .•.. S145 Prin ter Stands: la,ge .. S95 
Grappler Pius .... S CALL Pnnlers Stands. small . S25 
Comp\e1e siock al Printer Ribbo~s • . . S CALL 
Epson Accassones S CA LL Ponter Souj'4j E11CICS1Jre$ CALL 

Custom Printer Cables lor Vic 20/Comm 
Apple. Alan , IBM 64 Interface .. •I CAl:.L 
HIS·BO S CALL 

. 	 S CALL r-------------------. 
. ..,$ CALL In order lo serve you belier, The Printer Store will ..s 2425 

..s 2900 
 be moving lo larger facllllles. The move should be 

.. .. S2400 completed by Aug 25. 

NEC Accessories ..................................$ CALL 

t ) LOW PRICES 

""-----~ ::i111~ ------1111 
~:~-----... 

We carry a full line of Cables and Accessories 	 2) SAME DAY SHIPPING 

3) FREE TECHNICAL SUPPORT


Call (714) 241-0701 and ask us about .. 	 4) FULL SERVICE OPTION 

We are so conlldenl al our LOW PRICES and SUPPORT 1hat we I ~OW 10 ORDER;°''' pllo11e Imes are op_en lrom8a.m 10 Bp.m PST. Monday·PHONE REBATE are gomg to ask you ta mak.e ll'le inil!al mvestment by calhnn foday .We ~coepl VISA. MASTERCH. ~Mf tat .10. elitoa mar11e1, personal
THE 	 ~ chcdis take two ~ekS to Clea r COO s accepted . Same-day mlpmen1 on 

us In return when YO'Jbuy your pnntco l rom us,w will 1eba1e ooders_plated helore 1 pm. MaOIJl~ctrurswarranty appl1cabt• on all e(!lllP· 

Pr-. nter lhe COSI al your Call and deduct 11 lrom \IOLll 1n\/04C mer\l Pnces subjecl to c. h. ~fllle . 
' Circle 364 on inquiry card. 

_____,____ STORE - 2720 s. Harbor Blvd., Suite E ' Santa Ana, CA 92704 • ThePnm rSIO•l'. 1983 
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as the Numlock key on the IBM PC. 
Alas, those latter two feahl:res (how 

to boot from a floppy and how to 
numJock) are not documented; in­
deed, while the documents for Eagle­
wrjter and Eag]ecak are really very 
nice, the system documentation for 
the machine itself is plain lou y. 

Finally, I can't get Concurrent 
CPIM-86 to run on the Eagle 1600. 
That can be seri us: see below. 

J've to1d the Eagle people all this, 
and they daim that by the time you 
i·ead this all will be fixed, with the 
possible exception of running Con­
current CPfM-86, and they'll work on 
that. 

Certainly the fatal text-losing error 
will be fixed now that they're aware 

f it. 
PC-DOS 2.0 has a structured rurec­

tory system, and one assumes that by 
the time you read this the Eagle 1600 
will have DOS 2.0 or later, making it 
a lot easier to find files . 

Finally, it can't be that hard to write 
adequate documents for the ma­
chfoe, and they swear they're work­

ing on them. 
Before you buy an Eagle 1600, 

check the above points. Otherwise, T 
can recommend this machjne. 

Recommended Editors 
Ian Morton of St. Paul writes, "As 

respects CP{M, consider ED. No, 
don't consider it~wipe it out. Bu1y it 
in the Love Canal . 

"Sure! ED is the most prepos­
terous piece of software ever written:' 

He's very nearly right. ED i the 
text editor y u get free wi th CPIM. 
It's overpriced. No one couJd do any 
serious writing, whether creative text 
writing or programming, with ED. 

Mr. Morton asks what editors I 
recommend . 

I have a Jot of text editor and have 
used most of them. The foll wing are 
my pe.rsonal preferences. 

For text creation, we continue to 
use WRlTE, whid\ is for 80 0, 80851 

and Z80 machine only. Its strong 
points are thal it is transparent to the 
point of invi ibility and it's very flex­

ible. I can write a lot of words in a big 
hurry with WRITE. 

For programming, l continue to use 
Wordmaster, but that's in large part 
due to sloth; it's not really the best 
pmgramming editor available. 

Two very good programming 
edltors are Superwriter, by Sorcirn, 
and Vedlt, by Compuview. Vedit is by 
all odds the most flexible program­
ming editor I've ever seen . It is al o 
one of the most complex . The version 
I've got isn't easy to install, and the 
instructions for learning to use it 
aren't at alJ dear. Ted Green of Com­
puview swears he's fixing a11 those 
problems as a result of my grouches. 
A lot of good programmers swear by 
Vedit; one of its best features is multi­
ple buffers; that is, you can store 
chunks of programs in various places 
and pull them out into your main file 
when needed . 

\/edit also has excelJent macro capa­
biLities; that i , you can go through 
a 1 ng program and make compli­
cated changes with conditions: uch 
thing as ''If a GOTO statement is 

StarLogicAnnounces Savings on 

IBM PC Compatible Disk Drives 


5114'1 Winchester Disk Subsystems from 
Interface Inc 
Includes Winchester disk drive, cabinet, power sup­
ply, cable , controller, 1/0 adapter, and soflware (JEL) 
for 1.1 DOS. 
5 megabyte Winchester disk drive $1375.00 
10 megabyte Winchester disk drive $1575.00 
15 megabyte Winchester d isk drive $1 nS.00 

Tandon Internal SW' floppy drives 
Standard sized drive plug-compatlble with IBM PC 
Single-sided drive-160K bytes $165.00 
Double-sided drive- 320K bytes $235.00 
Double-sided drive- 650K bytes $315 .00 
(includes software patch to 1.1 DOS 

IBM PC XT Disk Drives 
ftom Interface Inc 
Dual floppy disk drives each wllh 362K bytes star· 
age; both drlves mounl in "A" posit1on $ 450.00 
1 O Megabyte Winchester Subsystem Slave com­
paHble with IBM DOS 2.0 $1095,00 

Add-on external drives from Interface 
Inc 
Includes S '/~" floppy disk drive, cabinet , power sup­
ply and cable. 
Standard sized 5 •/4" dnves 
Single-sided drive- 160K bytes 
Double-sided drive-320K byles 
Double-sided drive-650K bytes 
(Includes software patch to 1.1 DOS) 
Half-height ThinUne 5 1/.1'' drives 
Double-sided drive-320K bytes 
Double-sided drive-650K bytes 
(Includes software patch to 1.1 DOS) 

$235.00 
$305.00 
$385.00 

$285.00 
$365.00 

Telephone Orders Only 
All s1oraga cnp11c1U11s aio IBM F'olmar MasterCard, VISA or IBM 1s a rogl, 1oroo 1rad!!mark of IBM Co'P(lnl110ll 

Cashier's Check COD ThlnLIM .s a 1rru:lemarl< ol Taritto~ Co1pom11on 
. JEL 15 a ?fodoe1 ol Tatl Troe Sysl n~ 

Prn:es ma subjcci to cllarig" WIUl<l\/1 nortt
StP.rLogic


(213) 883-0587 C.ihl)ga Pmle. Or; 91:1.01 
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Chart-MasterTM turns 

volumes of complex data into 

easy-to-understand graphics. 
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"A picture is worth a thousand words." With thls simple 
concept as a building block, Chart-Master is changing the 
way busy executives, analysts and secretaries look at, 
interpret and present information. In a fraction of the time 
required to wade through volumes of printouts, you can 

"'!••"• •f" •• cu1 or """ u • . 

•1•-I 11· I ., ­ I 
- . ­ I 

Values printed at data points; both left and right Y-axis see/es; l/oallng 
legends & bars; both horizontal & vertical formats; exploded pie sections , 

produce easy-to-understand bar charts, pie charts and 
scatter diagrams quickly and dramatically. Chart-Master 
makes it easy to customize reports and presentations with 
six different fonts, label placement, proportional pie charts 
and more. 

Menu-driven Chart-Master allows you to enter data and 
select a chart format at the press of a button. You then 
preview your selection on your oersonal computer screen 
as it would appear in final form. Or, you can review the 
various Chart-Master grapntc-ept'ons to make sure you 
have selected the most effective format. When satisfied, 

you can transfer your selection to pape1br acetate trans­
parencies for a colorful, preseotation-quality chart in 
seconds. 

Chart-Master presents a clear picture of the "bottom 
line,'' which conveyors of information understand and deci· 
slon makers appreciate. That's why major corporations llke 
GE, Eastman Kodak, Exxon, Union Carbide, GM, AT&T, 
DuPont, 3M , Citibank, Motorola, Procter & Gamble, and 
GTE rely on Chart-Master to translate "volumes of com· 
plex data into meaningful information." 

Chart·Master supports the IBM Instruments XY750, 
Panasonic VP Series, Houston Instruments DMP29, 
Yokogawa PL1000 and Strobe plotters, in addition to the 
Hewlett-Packard family of plotters, for use with IBM PC 
and other compatible computers. 

The retail price of Chart-Master is $375. For a complete 
information kit and name of your nearest dealer, contact 
Decision Resources, lno. , 25 Sylvan Road S. , Westport, 
CT 06880. (203) 222-197 4. 

Decision Resource 
Software Designed for Decision Ma 
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e HP-75C 
16K PORTABLE COMPUTER

s71 gooMt~:~g 
The battery powered port.able computer 
which Includes a built-in HP-IL interface, 
card reader. and time and appointment 
modes Typewriter keyboard. 

HP-IL Products also available: 
Mk Sugg El11k-Tek 

0191ail Cassette Onve 450 5335 
T ermal Printer/Plotter 450 335 
Video 1nterlac:e 225 169 
Solution Books 35 29 

CALCULATOR SAVINGS 
Mir Sugg Elek·Tek 

HP 41C 195 5145 
HP-41CV 275 200 
OpL1cal Wand 125 95 
Card Reader 195 145 
Pnnter 385 283 
Qued RA.M.[1or P41CI 75 60 
Ext. Memory Module 75 60 
E•t. Func:tiOn Module 7~ 60 
Timll Madelle- 75 60 

HEWLElT-PACKARD 

SLIMLINE Programmable 


LCD CALCULATORS 

HP-10C Scientific • .. , . ... S54 
HP-11C Scientific , .... , , ... 70 
HP-15C Scientific .... , , , .. 90 
HP·12C Financial .... .. , ... 90 
HP-16C Programmer . ... . .• 90 

LIMITED TIME OFfER! 
HP-11C, 12C, 15C 
Solution Books 8.50 
purchased with calculator. 

50 '"~·60~ on or19 . mlr su99 l"etm t pr1t:.t 
HP·32E S<:•en t1 llc 3:! SO 
HP·34C Scom• t ofic 50.00 
HP<17E Fona ncou l 32 .50 
HP·3 BC Fm~nc oal 65.00 

Pi JllSGNAL 
COlll!'IPVTiliTICIH(6P.J......... 
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CALL TOLL FREE 800-621·1269 
EXCEPT Illinois, Alaska, Hawaii 

followed by 456 then change it to 
GOSUB, and at the end of the line 
add the following REMARK." 

Superwriter, though not as .flexible, 
is much better do umented and a lot 
easier to get running. lt too has many 
positive features and a number of 
passionate supporters. 

I intend a .full review of both Vedit 
and Superwriter as soon as I have 
stabJe installations: both are some· 
what dependent on what temainal 
you UEe, and around here that has 
changed several times in the past few 
weeks. By the time you read this, we 
will almost undoubtedly have c n· 
verted to either Superwriter or Yedit 
as our programming ditor. 

Eithel' Vedit or Superwriter would 
be adequate for text creation1 al· 
though I'd hate to have to write this 
article with eith er. 

Wordstar remain adequate. Used 
with a machine that's been tailored 
to it-as an example, the special-func­
tion keys for the Otrona have be n 
geared to Word.star-the editor g es 
well beyond adequate. Used with a 
silicon disk, or something like Micro­
cache, Words tar really wails. If 1 
djddt prefer WRITE, I'd be tempted 
by Wordstar because there's so much 
auxiliary software, such as Footnote, 
and lndex., and the like. As il is, T 
sometime translate WRITE files in ­
to Wordstar so that we can use the 
auxiliary programs. 

Magic Wand, which has become 
Peachwriter now that it's owned by 
Peachtree, and Palantir, which was 
written by the author of Magic Wand, 
are also more than adequate . Botb 
have very good documentation, in ­
cluding tutorials. They have extensive 
"a u typer'' features, s that you can 
use them to send 1'personalized" 
computer-generated letters to a large 
mailing list . Each also has "features" 
1find annoying. 

As mentioned above, Spellbinder is 
much above the average, and a lot of 
professionals swear by it. You want 
to get a version configured for the. ter­
minal you like1 because a good part 
of Spellbinder1s convenience comes 
from special-function keys; given 
that, it1s quite a go d edit r. and ery 
possibly what I'd adopt if 1 didn't 
have WRITE. 

Mark of the Unicorn's MlNCE and 
Final Word editors are quite nice iI 
you're u. ed to MIT's EMACS; ii 
you're not, you might not like them. 
The commands tend to be compli· 
cated, and I don't care for the 
"philosophy"; that is, Control-f 
means "forward a space" while 
Escape-f means " f rward a word." 
This is a mnem nic for some, but a 
pain fur me. MINCE has a million 
commands; Con!:rol·meta-CokeBoltle 
probably means something. Every­
thing else does. 

Lobo Users Group 
Carl Rankin of Chelsea, Michigan, 

informs me th re's a Lobo user 
group, Maximul, for those intere ted 
in the Lobo Ma.x-80 computer. Barry 
Workman tends to rely on Ralph, his 
Lobo Max-80, for a great deal of pro­
duction work1 and he's never had a 
glitch. As l write this, t·here's not 
much software included with the 
Lobo; otherwise, it would be a strong 
contender for the best deal in 
microcomputerland. As it is, it's a lot 
of machine fot the money. 

A users group ought to make the 
Lobo even more valuable. An issue 
0£ laximul's newsletter informs me 
that for $30 Lobo owner can upgrade 
th ir machines to run CP/M Plus. 
Maximul (POB 19525, Orlando, FL 
32814) sells disks of utilities c n­
sidered especiaUy aluable for the 
Lobo. 

CPIM Source Code 
The damdest thing l ever did see 

is a program called M/PC. Distrib­
uted by C. C. Software, M /P will 
disassemble your CPIM 2.2x, add 
comm nts1 and give you a com­
mented source file . You no longer 
need MOVCPM to c.hange your 
system, because you can reass mble 
the source code after making any 
changes (such as system size) that 
you like. 

aturnlly this is mostly useful to 
th hackers among my readership. 
For those who can use it, howev r, it's 
really neat. 

The version 1 got wa sold a an 
.INT file for CBASIC1 along ith a 
whole raft of data file that contain 
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the comments. MIPC disassembles 
the CCP (console command pro­
cessor) and the BOOS (basic disk 
operating system) of your CP/M. It 
doesn't attempt to disassemble the 
CBIOS (customized basic input/out­
put system). However, if you have 
your BIOS source-and you 
should-you now have everything 
you need to really customize heck out 
of your system. 

Clark Calkins of C. C. Software 
says this is a goofy way to distribute 
a disassembly of CP/M, but he has no 
choice; else he'd be violating Digital 
Research's copyright. 

You must run the program; it took 
about an hour with a 2.5-MHz ZBO 
and regular disks. With a 5-MHz 8085 
and M-Drive pseudo disks (memory 
that your computer thinks is a disk 
drive; it's wonderful) the disassembly 
is a lot faster. I found this sufficient­
ly interesting that I was willing to 
help Mr. Calkins and compiled his 
program with CB-80; it now runs in 
about 11 minutes on his system. I 
presume it would go in half that time 

on mine. I presume he now suppHes 
the compiled .COM file as well as the 
.INT file. 

M IPC sells for $35, and if you're at 
all interested in what's going on in 
your system, it's worth it . 

Hacking Up Your Kaypro 
If you like customizing your key­

board, it turns out to be simple with 
the Kaypro II. Daniel Wiener of Simi 
Valley, California, writes: 

The l<llypro a/laws you to redefine the 
cursor (arrow) k£ys and the 14-key numeric 
pad btJ assigning any hexadecimal codes 
you want to them. ... 

I took advantage of this by simply set­
ting the eighth bit: the keypad 0 was 
changed from 30 to BO; Enter was changed 
from OD to BO; etc. Nonna/ operation is 
not affected, since the eightfi bit is 11s1~al­
Iy ignored. But naw the Enter key is poten­
tially distinguishable from the Return key. 

Next 1bought a neat Ii/Ile program en/led 
Smartkey ($60 from Heritage Software 
Inc.). It intercepts keyboard calls to tile 
CPIM BIOS, and allows yo11 to redefine 
any key as a stn'ng of commands and/o r 
elm meters. 

He uses this to redefine various 
keys for use with text editors. I'm try­
ing to see if we can do that to redefine 
escape sequences sent by terminals 
like the Telewidget; that would really 
be useful. So far we haven't been able 
to do it. Even so, Smartkey is a good 
value for those who like customizing 
their systems. 

Appli-card for Apple 
The PCPI 6-MHz Appli-card is a 

one-card solution to running CP/M 
on the Apple. Being very fast, you 
notice the speed improvement over 
the Microsoft Softcard. The Appli­
card has a one-disk copier program, 
letting you copy any CP/M Apple 
disk. My boys installed it, and they 
use it a lot. 

The Appli-card converts the Apple 
to 70-column video, with uppercase 
and lowercase. (These work only 
when the Apple is under CP/M.) 
Running it is simple: put in the CP/M 
master disk, and it boots as CP/M; 
put in any other disk, and it boots as 
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Amazing! This was Printed on an Epson 
by The :Jw~ <Jt:YnirM System from §oftQlraft 

Letter Quality 
Say good-bye to correspondence quality and 
hello to :JtrvTIAJ9 :J•fM'J,>s high-resolution. pro­
portionally spaced, letter quality . :J-~ ~ 
provides fonts in sizes from 8 to 40 points; 
s tyles include Roman, Bold, Italic, Script, 
Old English, and more (see samples below). 
All this on low- cost Epson MX a.nd FX 
printers. 

Create Your Own Characters 
You can use over 30 font sets in the ~ 
~ package and furthermore, can create 
any new characters or logos you like, up to 
1 inch by 1 inch. A database of over 1500 
characters is incl1Jded in the package_ 

Font Style and Size Samples 
(actu&I ::mie) 

a poinl Roman iO point Roma.n 12 point Roman 

18 point Bold 18 pt. Sans Serif 

18 pt. Italic 20 pi. :Jvripl 
20 point ®lh 1£nglisq 

Easy- to- Use 
~ ~ 1s a so/tware package for 
CP/M and IBM PC compatible systems; no 
special hardware or installation is required. 
With~~ you use your favorite editor 
or word processing package to create a file 
to be printed. Include as few or as many 
formatting directives as you desire. Then use 
$<~ 5-tMii. to print your file. 

Numerous Applications 
~ 5-tMii. customers a.re constantly dis­
covering new applications. For example: 
• Business and personal letters 
• Custom forms, invoices, labels, signs 
• Foreign Languages 
• Mat.hematical Notation, Greek 
• Super- and Sub-scripts 
• View Graphs 
• Custom Letterheads 
• Resumes 
• Articles for publication 
• Entire newsletters, brochures 
• Complete manuals, cover-to-cover 
• Advertisements, including this one 
• Invitations, place cards 
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an Apple. Because the Appli-card 
has its own onboard memory, you 
can have up to a 64K-byte CP/M 
system. 

In fact, this is in essence a one-card 
computer that turns your regular Ap­
ple into a kind of terminal. You can 
think of it as a computer that hap­
pens to use parts of the Apple. 

Incidentally, when running under 
Appli-card, Reset forces a CP/M cold 
boot, giving you a way out of some 
programs. Under regular Apple 
DOS, Reset may not do anything at 
all, and sometimes the only escape 
is to tum the machine off . . . 

Epyx's New World 
Reviewed by Richard Poumelle, age 

12, a user. 
"New World is about the conquest 

and colonization of the New World . 
There are three countries: Spain, 
France, and England. You may play 
a one- , two- , or three-person game. 

"The main flaw is that Spain is the 
weakest country, but when you p1ay 
a one-player game you always get 
Spain. The computer gets France and 

starts with 16 colonists, while Spain 
has only 2. 

"The game is rather slow. 
Sometimes if you hit Return when 
you are not supposed to, it stops the 
game and you cannot restart it. Also, 
at one time, for no reason at all, it 
took away my chance to go on an 
expedition . 

"The graphics are very nice, also 
the way the letters are written is very 
nice. I don't like it much when you 
have to play against the computer, 
but if you play a three-person game 
it is fun . It is sort of a family-type 
game. On a rating of 1 to 10 I would 
g ive it as:' 

Book learning 
When I fi rst got involved with 

microcomputers, there weren't a Jot 
of choices about program.ming lan­
guages; you used BASIC, which was 
cumbersome and slow, or you used 
assembly language, which was fas t 
but hard to learn. 

Assembly language is one (fairly 
large) step up from what the com­
puter itself knows. That is: in BASIC 

generic 
If you 

GINA+ , y 
promote s 

bran 
s 

For more info 
tion about how 

can help increase 
profits and productivity; 

(415)697-38 
(800) 352-99 

~. 

if you want to add two variables, you 
say something like 

LET A= A + B 

while in assembly language you must 
find the address of A, move the 
number into the accumulator, find 
the address of B, add what's at that 
address into the accumulator, then 
take the result and store it where you 
found A. Of course that's what the 
BASIC statement did, but higher­
level languages spare you the gory 
details . 

It's now possible for computer 
users to get along without ever learn­
ing assembly language, which is just 
as well, because assembly-language 
programs are by definition not trans­
portable. (Jn the example above we 
assume there is an accumulator, 
which isn't true of all systems; even 
where the instructions are similar, an 
assembly program written for one 
kind of machine is highly unlikely to 
run on another.) 

However: if you're after fast and ef­
fic ient programs that don't waste 
memory, there's nothing like assem­
bly language. Fortunately, some fair­
ly good books on the different assem­
bly languages are available. I'm not 
competent to judge the merits of 
most of them. However, I have done 

. some 8080 and 280 assembly-lan­
guage programming, and for those I 
found the best reference works to be 
the Osborne/McGraw-Hill books by 
Lance Leventhal. 

Leventhal's books have an intro­
ductory section explaining what as­
sembly languages are and why 
th ey're important. Even so, they 
wouldn't be my first choice as 
elementary texts-but I would be 
sure to get the proper Leventhal book 
at the same time l bought the 
elementary textbook, because his ex­
am.pies are clear and his books are 
very complete. 

Leventhal has written a whole 
series of these works covering just 
about every microcomputer chip. As 
it happens, I've known Lance Leven­
thal since I served as his unofficial 
high school adviser in Seattle in the 
early 60s. I therefore have some con­
fidence that all his books will be as 
good as the ones I can read . 
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Now your computer can say anything and say it well. 

Introducing the Votrax Personal Speech System. 


Quite articuJate. 

he unlimited vocablilary Votrax 
Pi: rsonal peech ystcm is the mo t 

snphi ti cared lo\, cost voice s nthc­
si7.Cr avail:ible todar. Its highl>1 

articulatt: text-to-speech translator Jers 
your compu ter properly pronounce 
conver ·itional 1 ord · at least 95 % 

of rheti me . " 
For all those 

unusual word and 
rroper names, you 
can defi ne an excep­
tion word table and 
tore your own tran lations. 

And remembe r , the entirely 
sdf-contained \ orrax P ystem 
get:; your computer miking 
without using any valuab le 
computer memor .. 

Built-in versatility. 

Much more than just a voice output 
device, the Votrax PS System lers 
you mix either speech and sound ef­
fect or speech and music. A pro­
grammable master clock and 255 
programmable freq uencies give you 
unmatched control of speech and 
sound effects. 

The Votrax PS System offers user 
expandable ROM for custom appli­
cations, user downloadable software 
capability and sound effects 
subroutines for easy user program· 
ming. its p rogrammable speech rate 
provides more natural rhythm, while 
16 programmable amplitude levels 
give you greater control of word 
emphasis. 

Anual size: l 2.2''x 4.S" x 2.6'' 

Friendly to humans. 

D esigned o look like a printer to 
your co mputer, the Votrax P ystem 
i extremely easy to use. lr can be used 
in tandem with your printer without an 

additional interface ca rd . J3oth serial 
and paral le! ports come ta ndard, 
allowing you to connect the Votrax P 
~ys rem to vi rtually any computer. 

e 
pccch, music and sound effects are 

onl~' a PRINT stattrnent a•vay. 

What to say after ''Hello". 

Busi nes. e wi II apprcciak spoken 
data tra n mission, narration of graphic 
display · and unmanm:d, oral product 
demo nstrat ion . poken erificat ion of 
data inpLit will make computer much 
ea ier for the b lind to use. chool chil­
dre n can receive comprehen ive 

The Votrax PcrsonaJ peech System 
is covered by a limited warrant . 

Write Votrax for a free copy. 
tc phen·on Highway, Troy, ll 48084 

computer in truction with voice text­
books as well as spoken dri/J and 
testing. And then, late at11ight, you can 
make those adventure ga me. explode. 

Aquick list. 

D H igh ly articu late Votrax tcxt- ro­
speech translator . 

D 255 programmable frequencies for 
speech/ sound effects. 

D 16 amplicude levels. 
0 ' imuhaneous speech and sound effects 

or speech and music. 
O 8 octave, 3 note music svnrhesi.. 

D ~ erial and parallel interface standard. 
D ser programmable master clock. 

D ser defined exception 
word table. 

0 	 User programmable speech 
rate, amplitude and inflection, 
O ser expandable ROM 

for custom applications. 
D User downloadable 

software capability . 
D 3, 50 0 character 

input buffer: sub­
d ivisible for a printer 
buffer . 

D Inrernal speaker and external 
" speaker jack. 

D Real rime clock and 
8 use r defined alarms. 

D O ral power up and error prompting. 
0 X-011/X-off and RTS-CT handshaking, 
D Programmable Baud settings (7 5-9600) . 
D Interrupt dr iven Z-80 mic roprocessor , 
D Parallel/Serial interconnect niodes. 
D Proper number string translation: the 

number" J54" is pronounced "one 

hundred fifty four' ', 


o order, see your local compu ter 
retailer or call toll-free 

1-800-521-1350 

1ichigan residents, please call 
(3 IJ) 588-03+1. MasterCard, VI A or 
pe1·sonal check accepted. The price is 
$395 plus $4 for delivery. Educational 
discount available. Add sa les tax i n 

Michigan and alifornia. 

@ \IOTIVIX IVRZ 
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He has also produced a book of ZBO 
as embl y-language subro utines . 
These can be copied out of the book 
and used as part of larger programs. 
They all lo k useful . For some 
strange reason, the subroutines given 
in the book aren't Listed until page 
163. The listing there is complete 
enough, on ce you find it. 

There's a good section on program­
ming practices and another on com­
mon errors. Both would be better for 
an analytical table of contents. The 
other books in the series h ave ex­
cellent analytical conten ts table ; J 
can't think why this one doesn't. 

Don't let that stop you from getting 
the book, though; ifyou're writing in 
ZBO assembler, it's just about 
guaranteed to save time and frustra ­
tion. 

Floods of Programs 
We get a lot of programs. For some 

reason, a lot of them come packaged 
in a rather odd way. 

Typically, in these cases, the 
documents are printed on cheap 
paper off 'et from a Spinwriter. We 
read the documents two or three 
times, and sometimes we figure out 
what the program doe _Sometimes, 
though, were fu tout of h.tck. We're 
fairly sure it does something, but we 
can't quite puzzle out what. 

The documents are generally writ­
ten by a programmer. Typically they 
say, "Here' this program. 1 u e it a 
lot, o it's easy to use. r like it, and 
you will too. It's set up to run on a 
TzQ-820 terminal running off the Z-79 
chip; it might not run on your 
system, but just use DDT to patch it 
in the usual way, and I'm sure you'll 
love it:' 

Needless to say, every office has 
s uitable receptacles for stuff like 
that . .. 

More Licensing Agreements 
Ralph McEiroy f ZXY Control 

sends his candidate for the Most Ab­
surd Licensing Agreement of 1983. It 
looks to be a leading contenda. 

lt's from Avocet System Inc., ap­
parently for an 8048 cross-assemble.r, 
Under thjs agreement, you promise 
to destroy all the software within five 
day if Avocet cancels your license. 
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Avocet explicitly warrants absolute­
ly nothing if you use its program w ith 
any non-Avocet software (such as 
CP/M). tf the disk is n g od and you 
respond quickly enough1 Avocet 
might replace it, al though it doe n't 
have to. 

The agreement also i11corporates a 
"Statute of Limitations1' as follows : 
"7.6 Statute of Limitati ns. No suit 
shall be brought on an alleged breach 
of this Avocet Warranty more than 
Twelve {12) months fo llowing 
d elivery of the OFTWARE to 
LICENSEE!' 

Apparently. no one has told its 
lawyer that a statute i an act of a 
legislature, not a term in a contract. 
Ah, well. 

It also says that if you open the 
package and don' t sign, you'll be 
deemed to have s igned the wan-anty 
anyway. lf you do sign, you're to 
end the company the make, model, 

and serial number of yow· computer; 
naturally you've agreed to use its 
produ t on one and only one ma­
chine. The agreement doesn't say 
you can take the output of the cross­
assembler and use it on another 
machine; one presumes A vocet will 
allow this because othenvise the 
product is u seless. 

There' enough oi this sort of thing 
that I'm contemplating an award each 
year in the April issue f BYTE for 

Most Absurd Licensing Agreement 
Silliest Documentation 
Most Obscure Document 

Readers are encouraged to end me 
candidates. The award is guaranteed 
to b valueless and in bad taste. l t 
hould be much coveted. 

Happy Endings 
Some time ago I got a py of a let­

ter to Bill Godbout from an informa­
tion systems company i.n Quebec. It 
was written in much better Engiish 
than my French. 

The problem was that the company 
had bought a Compupro system and 
it wouldn't boot. The Canadian com­
pany it had bought the system 
through was either unwilling or 
unable to help. Godbout's people 
tried, but over the phone they 

couldn't figure out w hat wa wrong 
(I don ' t know if Chri or Peggy 
speaks French; if not, they must 
have really had a time of it) . .. 

The company sent another letter ro 
Godbout. "Because we found it o 
difficult to proceed only by phon 
and mail , we decided to find some­
body w ho wanted to receiv u . We 
contacted Micro-Computer Technol­
ogy Corp. in Florida and they 
accepted:' 

The consultant soon discovered 
that the ROM (read-only memory) 
ch ip ent with the Disk 1 controller 
was for software version E, wh ile the 
CPIM system received was ver ion F. 

Th e letter continues, "As our 
system was now working, we bough 
an M~20 hard disk from PragmaHc 
Design with a Disk 2 controJJer and 
an extra RAM16 board . _ .. it is im­
portant to have centers tha! are 
responsible and friendly lik Micro­
Co mputer Technology. 

"We are now running our sy tern 
with CP/M-86 and Pascal MT+ 86 for 
nearly one m nth and we are very 
happy. The system i the faste ~ t 

microcomputer we ever saw. l want 
to let' you know how happy we are 
to arrive at the end of problem w ith 
ow· system," 

When ordering equipment across 
international boundaries it' espe­
cially important to work with systems 
integration people w ho know what 
they're doing. Many of the problem 
stories J hear-and aJI of those con­
cerning Cornpupro equipment­
involve international tran action . If 
you intend to mix equipment, be 
especially careful you're dealing wilh 
p e pie who know what they're 
doing. 

Nol long ago I read in ll ifowo ,./cl the 
sad story of a lawyer who decided 
what equipment she wanted (it 
wasdt what I'd have recommended) 
and proceeded to purchase it by 
ordering parts horn three different 
pla s, each of which had a special 
price. She saved a few hund red 
dollars that way, but the result wa 
horrible. 

What did sl e expect? As some l1.e 

later commented about her case, if 
you decid d you wanted a Harve ter 
engine, Fisher body, Bendix brake 



system, Saginaw steering, and 
shopped by mail for all these by price 
alone-would you expect to have a 
working car when you got done? 

5-100 bus systems have nearly 
become standardized; but it's just not 
true that randomly selected S-100 
systems are certain to work together, 
unless they're really and truly 
IEEE-696 standard (and not just "696 
compatible"). Even then you want to 
know what you're doing. 

Know what you're doing, or deal 
with those who do, and you can 
assure yourself of a happy ending, at 
ultimately lower costs. 

Zenith ulOO/IBM PC Compatible 
This is going to get a little technical. 

Sorry, it's important. 
Victor Wright of Louisville, Ken­

tucky, has a Zenith Z-100 and has 
done considerable research on which 
IBM PC programs will run on it. 

In CPfM and Zenith ZOOS, the 
BIOS is a program on the so-called 
system tracks of your master disk. It 
is read into the machine when you 
first tum it on (or reset) . The 8088 
chip allows a total of 256 different in­
terrupts. ZOOS uses interrupt 21 to 
make BIOS calls: such things as 
"Read a character from the key­
board," or "Close file;' or "Rename 
file," or "Print a character to the con­
sole;' etc. This is all explained in 
some detail in the BIOS source code, 
which is furnished with ZOOS. 

Alas, IBM built the CBIOS for the 
IBM PC into ROMs. That has its good 
points, but it also causes some prob­
lems because you can't make 
changes. 

Here's where the incompatibilities 
come in: although PC-DOS uses in­ 1 

terrupt 21 just as ZDOS does, it also 
uses a number of other interrupts 
that call the BIOS directly-and those 
are not implemented in the Z-100. 
The result is that programs for the 
IBM PC that use interrupts below 20 
hexadecimal will blow the Z-100 sky­
high. 

The upshot, according to Mr. 
Wright, is that if you're con­
templating PC software for the Z-100, 
test it before you buy it or else be cer­
tain that it doesn't use interrupts 
below 20 hexadecimal. I'm not en-
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Congratulations. We published your program. 


The envelope, please. 
There's an acceprance lerrer inside. And a 

check rhar could have your name on ir . (ff we 

cw York !0504. ; : =~~~· 

select your program , that is.) 
But remember. 
We pick our winners carefu lly. 

Because che software we pL1blish for 
rhe IBM Personal ompurer has rn be 
good enough m complement 
IBM Personal Computer hardware. 
(See the box ac right.) 

Like our hardware this software 
should be simple ro u e. Friendly. 
Fast. And wrirren ro help satisfy rhc 
needs of rhe individual. 

Our Personal dicor is a perfect 
example. A versatile cexc fi le ed icor, 
ir nae only helps che user save rime, 
bur lees him easily self-tai lor a cask 
wirh definable funcrion keys. And 
ir sec a standard of excellence. 

Of course, every person wi ll use che 
IBM PersonaJ Compmer clifferenrly. 
That's why we 1lan on publishing 

many different programs. 
Encercainmenc program . 

And educational I rograrns . An I 
business programs . And 

programs. And graphic . And game . 
And more . 
We'll also consider ofrware wrirten by 

I rogrammers /or programmers. For example, 
rhe BA JC Program Developmenr Sysrem , 
Professional Ed icor and Oiskern.: Librnrian 
,---------------------,
I IBM PERSOi t\L COMP TER l'ECI FILATIO S 
l l lS-et!t! ~1110.-y Olspb~· ~c:cns P1.·n11.:LOl,'1\l .\tL· mur)· 

I h t!\ l14IJI\. h•ut.., c,J, ., 111 nt1 11111 ... h11 •ine.· 1 K~ •'11 141 r.1 ""'""' 


I ~Ua-oproc13...~0t' ll•>eh ,,,, ih1lll1111 Color/Grnph•c 

14, 1111 .HI~ Ht•\h: 1r.~; ..,-..,' .!~ l•Jk' '~\t m~"'' ' 

I u..dUM}"~kmor)' 'Jlfk.•i ,1t1~Js.,,,\..., ~-N lo•h11...I, . .. 

I i . ~,1~1.il•~i..-nu 1c; ·~ gr,~~·:~r,~;~~~·:~~' !%Llur.a1 1l,'·"x11I 1'~1~~L·~~~,;~i~-" I l)'/\l~,t (Jf~~.~~~:J .1:,~0"1I 

I '~11\ll/~hllh.lt l...:tugu:i)(Q. ~ '"'•• h ... ,~uJu1i 
1'k-rJbl1.1 1.• fL\: l·C.F~~";;1 I nnrnt.r\.'- ~..!C11,2 1 ~11.I KC:)~d \ l\nU, ,\ , ......nihkr IH.illr..,-:. ~\hlil'll...... tltJta.. 111

I t-HS..l"" hfl t,•nl cnBul • 1f,,~1•11. 

I ~~~~.~1 ~~~~il:I Pl'lnt ef 'l\'.. ~1 t,~'.'':.l~IJ~:·'Phin ~1 \Jtp111t1l.. ,tdd11..........J11t-
1

I IUfuonh lfl le\.... ~ 1 ~ 1 .-..t'"·:. i p.d~il i •~ U nl illlUrl.t.iltiu11!0­I llJ.k""' num~11, 1ud l51th r\_'\1~11'"1 I It:'\ .!H ~ mt,'fl•l'­
D~,;t~nosdcs HOlh..1f;.tt.. ,t·r.l -...'ll•MKI '1 1< .\ ..,, 11lht.n 1+u.. . 

1 l"ll\\\:r•111 .,df 1._.....ufl){ I dur.tltL'f""I'-""' l~ 1..\t~l11.4~1 1 .. 1ni••11..1>I.,
I 1 ~.it1 I \ d•"' ~11 lJ.t 1l\')ll'ur~1ltl' r 111.~1 n\ I ~ ' l ·•':tl'.,IM ll "'L'P1..'r""--t1ittl! 

L---------------------~ 
are hig h-qualiry, fol l-funccion rools rhat 
were subm icred by :n1rhors like you and 
ubsequencly published by us. 

ow you mighr have rhe chance: ro win. 
Who knows~ 'rhu cou ld open rhc: mailbox 

and find one of rhe <:nv~lopes shown here . 
For information on how w submit your 

program, if completed and running, w rire; 
IBM Personal Compmer External ubmissions , 

Depr. 765 PC , Armonk , 
personal procfocrivicy 

--- ·­

The IBM Personal Com uter 

Atool for modern times 
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Items Reviewed 
Appli-card $295 Smartkey $60 
Personal Computer Products Inc. Heritage Software Inc. 
16776 Bernardo Center Dr. 2130 Sou th Vermont Ave. 
San Diego, CA 92128 Los Angeles, CA 90007 
(619) 4SS-84U (213) 737-7252 

CB-86 $600 Superwriter $295 
Digital Research Sordm 
POB 579 2310 Lundy Ave. 
Pacific Grove, CA 93950 San Jose, CA 95131 
(408) 649-3896 (408) 942-1727 

Compilable Business BASIC $600 Vedit $150 
Microsoft Corporation Compuview Products Inc. 
10700 Northup Way Suite 200 
Bellevue, WA 98004 1955 Pauline Blvd . 
(206) 828-8080 Ann Arbor, Ml 48103 

(313) 996-1299 
Critical Connedion $175 
USS Enterprises WRITE $395 
6708 l.anderwood Lane \-Vorkman and Associates 
San jose, CA 95120 112 Marion St. 
(408) 997-0264 Pasadena, CA 91106 

Eagle 1620 $4495 
(213) 796-4401 

Eagle Computers 
983 University Ave. 

1630 
1640 

$6995 
$8995 

Zeni t.h Z..100 Computer 
Zenith Data Systems 

$2899 

Los Gatos, CA 95030 1000 Milwaukee Ave. 
(408) 395-5005 Glenview, IL 60025 

(312) 391-8865 
M/PC $35 
C. C. Software 
2564 Walnut Blvd. #106 Books Reviewed 
Walnut Creek, CA 94598 

Lance Leventhal series on assembly language. For further infor-
New World $29.95 mation, contact Osborne/McGraw-Hill, 2600 Tenth St., Berkeley, 
Epyx Automated Simulations lnc. CA 94710, (415) 548-2805. 
1043 Kiel Court 
Sunnyvale, CA 94086 
( 408) 745-0700 

tirely certain how you can make sure 
it doesn't use those, short of asking 
the program's author; few dealers 
would know. 

We've found that some PC pro­
grams run on the Z-100 and some 
don't. Lotus 1-2-3 doesn't, although 
by the time you read this there may 
be a Z-100 version of it. IBM PC Pascal 
runs fine. CBASIC and CB-86 for the 
PC work. 

A sufficiently clever programmer 
could probably rewrite the ZDOS 
BIOS to make the machine entirely 
compatible. I've heard rumors of a 
ROM for the Z-100 that would do the 
same job, but I don't yet know where 
to get one. Incidentally, Mr. Wright 
concludes, "1 certainly won't trade 
my Z-100 for any other computer." 

While we're on the subject of the 
Z-100, one of my major complaints 
about it is that the big color monitor 
is both too big and has no controls 
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whatever. At NCC I saw a new color 
monitor working with the Z-100. It's 
smaller, sharper in image, and has 
full controls. Anyone contemplating 
a Z-100 ought to insist on seeing the 
new screen. 

There's also a persistent rumor that 
next year Zenith will bring out aver­
sion of the Z-100 with a detachable 
keyboard. I sure hope so; the Z-100 
keyboard is much nicer than the IBM 
PC keyboard, but it's attached to that 
really big machine; it would be a lot 
easier to use if the keyboard were 
detachable. 

One Way to Tame a Telewidget 
I've made no secret of my diffi­

culties with the Back Tab key on my 
Televideo 950; because it is placed 
outboard of the Shift key and just 
below Conh·ol, it's very easy to hit by 
mistake. 

Several readers took pity on me 

and sent little plastic gizmos called 
"keylocks:' They look like little plastic 
horseshoes. It's not at all obvious 
how they go on- one must have faith 
that they will go on before you can 
put them on- but they sure do the 
job. It's now impossible to depress 
the Back Tab key on both our Tele­
widgets. This greatly improves my 
temperament. 

Incidentally, we're probably going 
to abandon the Televideo for the 
Zenith Z-29 terminal. I'd probably 
have done that already except that 

CC and other stuff interfered with 
getting my favorite text editor in­
stalled on it properly. We like the Z-29 
a lot, and anyone contemplating pur­
chase of a terminal really ought to 
look at one. 

Creeb File 
I like the new manual sizes used by 

IBM and Digital Research, really I 



SuperSoft BASIC Compiler 

for CP/M·B6<;MS DOS, and PC DOS 

Compatible with Microsoft BASIC 
The SuperSott BASIC compiler. availab le under 
CP/ M-86 and MS DOS, is compatible with 
Microsoft* BASIC and follows the ANSI I standard . 
If you want to compile BASIC programs under 
CP/ M-86, PC DOS, and MS DOS, SuperSoft's 
BASIC compiler is the answer. 

Greater accuracy with BCD math routines 
If you have used other languages without BCD 
math. you know how disconcerting decimal round 
off errors can be. For example: 

With IBM PC* With SuperSoft 
BASIC BASIC with 

BCD math 
10 A=.99 10 A= .99 
20 PRINT A 20 PRINT A 
30 END 30 END 
Output: .9899999 Output: .99 

As you can see. SuperSoft BASIC with BCD 
provides greater assurance in applications where 
accuracy is critical . 

SuperSoft's BASIC is a true native code compiler, 
not an intermediate code interpreter. It is a 
superset of standard BASIC. supporting numerous 
extensions to the language. Important features 
include: 

• Four variable types: Integer, String, and Single 
and Double Prec ision Floating Point (13 digit) 

• Full PRINT USING for formatted output 
• Long variable names 
• Error trapping 
• Matrlces with up to 32 dimensions 
• Boolean operators OR, ANO, NOT. XOR. 

EOV, 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 
compilers includes FORTRAN, BASIC. C, and 
Ada . 

Requires: 128K memory 
BASIC compiler: $300.00 

SuperSoft BASIC lets me run compiled BASIC 
programs under either CP/ M-86 or MS DOS. 

*SuperSoft BASIC ls compatible with Microsoft 
BASIC interpreter and IBM PC BASIC. 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 will run with no changes. 

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, Kent, England 
TN2 STE. TEL. 0892-45433. Te lex: 95441 Micro-G. 

Su 
Microsoft is a trademark of Microsoft Corporation. 
IBM PC is a trademark of International Business Machines Corporation . 

SUPERSOFT LANGUAGES: THE STANDARD OF EXCELLENCE. CP/ M is a registered trademark of Digital Research. 
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do-but why couldn't they have 
given us some blank paper properly 
punched? I have discovered that sta­
tionery stores have several not-quite 
8Vi by ll sizes of notebook paper, and 
only one is the proper size for adding 
to the new manuals. Alas, whichever 
one I buy is not the right one. 

Me.anwhile, I have got some review 
software that is bundled in a note­
book that is yet another size, neither 
full 8112 by 11 nor the smaller size 
favored by DR, nor even 91/2 by 6 
lVhich l brought home by 
mistake ... 

PJease, fe!Jows? 

Language War 
The war between Digital Research 

and Microsoft is heating up, now that 
Digital Research is heavily into lan­
guages and Microsoft is marketing 
the MS-DOS operating system. It's 
hard to say who's winning, although 
it is clear that Digital Research made 
some terrible mistakes in the market­
ing of its CP/M-86. 

The IBM PC can run the Microsoft 
MS-DOS (called PC-DOS) or Digital 
Research's CP/M-86. Neither actuaily 
comes with the machine, but n early 
everyone buys PC-DOS. You could 
buy CP/M-86 at extra cost, but that 

Collector 'Edition 
BYTE COVERS 
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cost was high; consequently, fewer 
than 5 percent of PCs were sold with 
CP/M-86, and Digital Re earch found 
itself squeezed out of the fastest­
growing microcomputer market. 

Like The Empire, DR has struck 
back: fitst, it's dropped the price of 
CP/M-86 for the PC to something less 
unreasonable. Second, it put out 
CB-86, its CBASIC Compiler, to run 
with MS-DOS. Third, it developed 
Concurrent CP/M-86, which is the 
most exciting new operating system 
I've yet seen. Note: I've recently 
learned that all DR languages will 
now run with PC-DOS. 

Concurrent CP/M-86 is a way of 
making your IBM PC get instant 
schizophrenia: you can make it run 
up to four jobs at once. As an exam­
ple, you can write a text file and start 
it printing; then, leaving that run, 
you can bring back the editor and 
edit another file. Unlike "spooler" 
programs, this method works 
without distracting you. 

You can compile a long program 
while simultaneously editing 
another; look up data in one file 
while editing something else entire­
1y; and in general be up to four 
separate users without having 
separate terminals or equipment. r 
expect Concurrent CP/M-86 to 
become very popular with PC users. 

That was Digital Research's move. 
Microsoft, meanwhile, has chal­
lenged DR's popular CB-86 CBASIC 
Compiler: it's brought out Microsoft 
Business BASTC. 

Business BASIC is a recognizable 
outgrowth of regular Microsoft 
BASIC, but it has a number of 
features obviously derived from 
CBASIC. It even comes with a pro­
gram suggestively named CTOMB 
that will convert CBASIC source files 
into MS Business BASIC. 

Business BASIC is both interpretive 
and compilable. Like CBASIC, 1t re­
quires no line numbers; referenced 
lines must be identified, but that can 
be by a label rather than a number. 
However, that's for the c.ompiled pro­
gram only; if you want to run the 
program interpretiveJy, you still must 
use numerical line numbers for every 
line. 

A number of features formerly in 
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SuperSoft FOR RAN 

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 qua lity FORTRAN 
compi ler running under CP/ M-86 and I BM PC 
DOS. It has major advantages over other 
FORTRAN compi lers for the 8086. For example, 
consider the benchmark program used to test 
the IBM FORTRAN in lnfoWorld, p. 44, Oct. 25, 
1982. (While the d ifferential listed will not be the 
same tor all benchmark programs, we fee l it is a 
good indication of the quality of our compiler. ) 
Results are as fo llows: 

IBM FORTRAN: 38.0 Seconds 
SuperSoft FORTRAN: 2.8 Seconds 

In its first release SuperSoft FORTRAN 
offers the following outstanding features: 

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 messages 

7 . 	Fu ll IEEE floating point 

8 . 	Full 8087 support-ava ilable as option 
($50.00). 

Program developers: 
SuperSoft's fam ily of FORTRAN comp ilers 

means you can write your programs once and 
they wil l run under CP/ M-80, CP/ M-86, and 
MS DOS. Th is lets you get your applications 
running fast no matter what the environment. 

The current compiler allows 64K code space 
and 64K data space with expansion anticipated 
in future releases. 

"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 conjunclion wil h SuperSolt, SuperSoft FORTRAN 

was developed by Smal l Systems Services. Urbana. IL. a 

leader in FORTRAN development. 


CP/ M-80 and CP/ M-86 are registered trademarks of 

Dig ital Research. IBM PC is a registered trademark of 

lnt.erna1ional Business Machines Corp. 


Japanese Distribulor: ASR Corporation International, 

3-23-8. N ishi-Shimtx1shi. M inato-Ku. Tokyo 105. Japan. 

Tel. (03}-4375371. Telex: 0242-2723. 


European Agenl: SuperSoft International Ltd., 51 The 

Pantiles. Tunbridge Wells. Kent. Eng.land TN2 STE. 

Tel. 0892-45433. Telex: 9544 1. M1cro-G . 


Su 

FIRSTIN SOFTWARE TECHNOtOGY PO Box1628 Champaign. ll 61ll20 (2 1 7) J~9·2 11 2 Tel<l • 27036~ 
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CBASIC have been added to the 
Compilable version of Business 
BASIC. The language has been made 
modular, meaning that you can com­
pile chunks of it and link them 
together at a later time; this is a great 
boon for developing large programs. 
Business BASlC allows multiple-line 
functions. Another new feature is ex­
ternal subroutines called "sub­
programs"; they're similar to Pascal 
procedures. Both functions and sub­
programs can be called by name; you 
don't have to "GOSUB:' 

Enough differences exist between 
MS Compilable Business BASIC and 
DR Compiled CBASIC to make im­
possible any simple comparison. MS 
Business BASIC allows compact 
random-access files that take up con­
siderably less disk space than 
CBASIC's; but you pay for that by 
having to learn the dreaded FIELD 
statement, and LSET, and other 
horrors. CBASIC's documentation is 
much better than Microsoft's for 
Business BASIC; Digital Research has 
made enormous impr vements in its 
documentation. 

Neither language has a noticeable 
speed advantage. The Miausoft sys­
tem has some advantages: you can 
test out various tricks in the inte:-­
pretive mode, thus finding out quick­
ly whether or not something will 
work. On the other hand, to do that 
you have to use line numbers, and 

some of the tests you want to perform 
won't work in the interpretive mode, 
which can be confusing. Both com­
pilers allow separate compilation and 
modular program construction. 

I have a mild preference for Com· 
piled CBASIC's method of libraries 
from program modules, and CBASIC 
does have one very l ~rge advantage. 
The new Compilable Business BASIC 
lets you chain programs together and 
create overlay programs. If you're 
writing programs for sale, however, 
you must pay Microso ta royalty for 
using its run-time library. There is a 
''free1 library module for Compilable 
Business BASIC, but it does not sup­
port chaining programs and putting 
variable in common. Thus1 if you're 
thinking of creating large programs 
for sale, you should look into Micro­
soft's royalty pricing before making a 
decision. 

Both compilers are priced far too 
high . We can hope that continued 
competition will remedy this situa­
tion: in fact, next month [ hope to 
report on a BASIC compiler that will 
sell for Jess than $100. 

The Atari Connection 
Vincent Cate continues to improve 

his Critical Connection. This gadget 
makes an Atari think a CP/M com­
puter system is a set of disks. The 
only requirement is that your CP/M 
system have an RS-232C serial port 

operating at 19,200 bps. Given that, 
you needn1t buy disks for an Atari; 
by using the Critical Connection, you 
can make the Atari believe you nave 
four disks. The really nice part is that 
you can use 8-inch as well as 5¥1-inch 
disks. 

Cate's new software package has 
automatic installation fot a number of 
CP/M systems, including Kaypro, 
North Star, Sanyo, CCS, Heath/ 
Zenith, and Morrow. He also ex­
plains how to use DIJT to install it fur 
other systems; you'd need to know 
something of what you're doing to do 
that . Cate's documentation is im­
proved, but it's not what I'd call good. 
Still, you can puzzle it out, and if you 
don't want to invest a lot in an Atari 
system but still want to use disks 
with it, Cate's Critical Connection is 
the way to go.• 

]ern; Poumelle welcomes readers' com­
ments and opfnioris. Serzd aselfuddres ·ed 
sttimpe.d envelope to ferry Prmme/le, do 
BYTE Publicatioiis, POB 372, Hancock, 
NH 03449. PlensE put your address 011 the 
letter as well as on the envelope. Due to 
the higf1 volume of le.tters, fem1 can not 
guarantee Cl- petsQNiJl reply. 

ferry Poumel/e is afi.Jmil!'r aerospace eugin eer 1111d 

cur-rent science-fiction writu who loves to play with 
camplilers. 

lid 
 NM#MNNJJ 
TheSTARCOM >l<AUTO DIAL 30011200 BPS *VERY COMPACT TheOSCOM 

212A COMPATIBLE MODEM *EXCLUSIVETWO YEAR WARRANTY545000 s52()00*BUILT-IN SPEAKER "'COMPLETE COMM SOFTWARE AVAILABLE 
'The STARCOM Is our la test compact , mo5t technologicaltr advanced, 300/ 1200 BPS, SUPER INTELLIGENT AUTO DIAL MODEM . The STAR 
COM •sour second generation product , utllizmg only 3 LS Chips, packaged in a custom desmned reinlorced plastic case . Wilh the STARCOM . 
all you need is a modular wall plug: it requires NO TELEPHONE. simply key in the phOne numbers trom your Terminal or Microcomputer 
keyboard and the Modem wlll do the r est. 
'The OSCOM is another New Product designed tor the OSBORNE"' Computer User. To simplrty Its use by providing the necessary comrnun1 · 
cation soltware ·Integrated in the Modern. no more guessing as to wt1 ~ch Software to use 
"The SOFTCOM is a Communications Software Package lor PC Microcomputer Users. 

We Otter Very Generous Discounts To Our Dealers 
Call and Place Your Order Today 
ORDERS ONLY 1-800-323·2666 

For Information Call 312-459-8881 

INCOMM 
Division ol lnlerbusiness Corporation 


115 N, Woii Road 

Wheelin • ll 60090 
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Your computer ca n 
probably do more for 
you than you originally 
thought. And learning 
to e){pand its capabilities 
is as easy as reading a 
good book. 

SYBEX is the pioneer 

of computer book pub ­

lishing, ottering over 60 

titles developed for 

beginners lhrough ad­

vanced.They are so well written and easy 10 

understand that virtually anyone can learn 

10 operate a computer in a matter of hours. 


Doing Business with 
Ji ' // . " Pascal by Douglas 

Hergert and Richard 
' i ·: I! •

I 	
Hergert ($17.95) The 
first 01 its kind . this 
book uses examples

• 	 and explains how to: 
design business sys­
tems 1n Pascal , write 
practical business pro­

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-lo-program .. book 
for the f1rst-11me computer user, aged 8 to 88. 
Colorful 1flus1ra1ions and simple diagrams 
make this book both easy and entertaining. 
MasteringCP/M' by Alan R.Mi11er ($16.95) 
Now you can use CP/ M to do more lhan 
just copy files.With this book you will learn 
how to incorporate additional perip.hera ls 
with your system. use console 1/ 0 , use the 
Ille control block and much more Also 
included is a library of uselul macros. 
The Apple' Connection by James W. 
Cottron ($ 12.95) Now 
you can learn the 
simple techniques for 
pulling your com ­
puter 10 work control· 
ling external non ­
computer devices in 
your home or ottice 
Design a computer­
controlled burglar 

alarm system and control 
lights. electnc1ty, and other 
non-computer devices in your 
home or of1ice. And all are 
explained m simple, non­
tec hnical lerms. 

SYBEX books are available 
at bookstores and computer 
stores everywhere For a lree 
catalog, marl the coupon or call 
TOLL-FREE 8001227-2346. 

Prices subject to change wi thout notice 
'&.~cim;oM~~la~------------ ~ 
I D a 09 1 Domg Busmess Wrlh ?.lsc..I $17 95 ' 

I 0 0·092 ltur Fusr BASIC Progs.im ~ 95 I 

I 0 0·06B MaS/errnyCPIM ' $16 95 I 

I D o 085 The Aptl/e' ComM;Crion $ 12 95 I 

I Add 0 $200/Boo UPS 06i,% Sales Ta>cCARes 1 

I D s 12 00/B O~rseas Mad I 

I Chargemv I 

J D VISA D M~s1e,Card D American xpress I 

I Card 1 o Date___ I 

t Toial Amoun1 Enclosed$ I 

I Signalute I 

I Name I 

I Addres:. I

I C1rv1sia1etZ•P I 

I Mall to; SYBEX lnc., 2344ShrthSl. ,Bnrkeloy,CA94710 I 

L.:~~~~~- ~oc_ !_A~--- ----- - - _ J 

S coMPUTER sooKs 
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This Programming professional des_erves a 

lot more from his personal computer. 


IIt' earned it. As a seasoned profes ional , 
he's learned to master some of the world 's 
mo. t advanced programming tools. 'fools 
.;pecially designed to meet the everyday 
demands of programming expert.. 

But as the owner of a personal com· 
pule1; he's come to l'xpect less. Less 
perfom1ance. Less sophistication. nd less 
nexihilily. 

Why should programming a 
personal computer be any different? 

Prior to the announcemen t of micro/ 
SPF"' development oftware, Pxpc•rienced 
programmers fell programming a perso nal 
computer was a lot like playing with a toy. 
You couldn't take it seriously. 

Blll today. ther ·s micro/SPF:'"' " solution 
to elementary progrnm diting tools now 
offered with most micro-computers. 

With micro/SPF™you get the same 
procedures and command. experienced 
programmers are accustomed to using at 
work. By mimicking features found in 

330 BYTE pt•mbt>r 1983 

standard SPF softwar , mi ·ro/SPP" 
provides all the sophisticated utilities pro· 
gramming professionals expect. 

Programming experts can take 
advantage of skills they've spent 
years perfecting. 

Now, for the first lime mainframe soft· 
ware is available for personal co mpulers. 
SPF screens are fu lly reproduced in logirnl 
sequence and each screen is formatted 
identical to those found in the SPF system. 

In addition, micro :PF'M comes equipped 
with the same primary and line commands 
tutorial messages and program editor 
(with program function keys) experienced 
programmers are u, ed to. 

Programming professionals who've 
pent years perfecting the art of writing 

sophisticated code deserve to work with 
state-of-the-an tonls, not toys. Find out 
how micro/SPF''"' can help you do work­
compatihle programming on your 
personal computer today! 

PH/iS~ 
PHASER SYSTEMS, INC 24 CALIFOR NIA STAE 

SAN FRANCISCO, CA 94111 (415) 434·399( 
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The IBM PC and the 

Intel 8087 Coprocessor 

Part 2: Interfacing to IBM Pascal 


Using the 8087, you can speed up most Pascal programs 
1Jy at least a factor of three 

Last month we looked at the Intel 
8087 umeric Data Processor (NDP) 
and saw how to provide software 
support (M8087.MAC) for the assem­
bly-language programmer using the 
IBM Macro Assembler. This month 
we build on the support provided by 
M8087 to develop a higher level of 
support for the Pascal programmer 
using the IBM PascaJ Compiler. 

This software support package con­
sists of two basic components: PAS87 
(listing 1) and P87_INT (listing 2). 
PAS87 is an assembly-language file 
that, through the extensive use of the 
macro-processing capability of the 
IBM Macro Assembler, builds a set of 
assembly-language subroutines that 
are Pascal-callable as standard pro­
cedure and functions and provide 
complete access to the full 8087 NOP 
instruction set. 

P87_TNT is a file of PascaJ pro­
cedure declarations that define al) 

routines found in PA587 in such a 
manner that the Pascal compiler can 
readily access those routines. The 

by Tim Field 

P87_lNT file is to be included in any 
Pascal program that uses a PAS87 
operation . 

PAS87 Overview 
The best method of providing 

Pascal support for the 8087 would be 
to make that support invisible to the 
programmer. In this approach, if the 

The PAS87 software 
support lets you 

execute 1 29 individual 
8087 instructions. 

program executed a "y ~ = x + z'' in­
struction, the concern whether this 
was executed using software routines 
or the 8087 would be immaterial to 
the user- the compiler would auto­
matically emit the code for the 0 7 
use. Under this scheme, any stan­
dard Pa cal program would show 
some level of performance improve­
ment by a simple recompilation of 

the program using a revised com­
piler. The problem with this ap­
proach is that it requires rewriting 
portions of the compiler. This non­
trivial task is beyond the scope of this 
article. 

The PAS87 software support pre­
sented here does not provide this "in­
visible" support. Rather, it lets you 
execute 129 individual 8087 instruc­
tions, each of which is callable a an 
external Pascal procedure. Because 
individual 8087 instructions are fair­
ly powerful, you can get a lot of work 
done with only a few 8087 calls-the 
biggest drawback is that the user 
must be conscious of the inner work­
ings and current state of the 8087. As 
a bonus, direct use of the 8087 lets the 
Pascal programmer ''cheat'' the Pasca1 
type-checking mechanism by manip­
ulating data types that the IBM Pasca1 
Compiler does not allow. 

The Pascal Frame 
When a PascaJ procedure or func­

tion is compiled, the code produced 
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is a typical machine-language sub­
routine. A standard mechanism (de­
fined in the IBM Pascal User's Manual) 
specifies how parameters are passed 
to the procedure or function and 
how, in the case of a function, a result 
is returned to the caller. Any time the 
compiler finds an invocation of a pro­
cedure or function, it emits the 
machine-language code that causes 
the parameters to be set up proper­
ly, calls the subroutine for the pro­
cedure or function, and handles the 
result returned by a function. 

The IBM Pascal Compiler provides 
the means by which we can write our 
own procedures or functions in as­
sembly language. As long as we meet 
the parameter-passing requirements 
established by the compiler, our 
routine can find and use the param­
eters passed to it by Pascal; if J1eces­
sary, it can also return results to 
Pascal. 

A knowledge of frames is needed 
to modify but not to use the PAS87 
file in Pascal programs. If you want 
to know more about frames, look at 
the ''Internal Calling Conventions" 
section of the IBM Pascnl User's 
Mtmual. 

PAS87-8087 Support for the 
Pascal Programmer 

The most important initial question 
in deciding how to support the Pascal 
compiler to access tl1e 8087 is 11How 
do we want to trade off performance 
versus code size?" The constant bat­
tle in software development is decid­
ing whether to sacrifice some perfor­
mance to gain in the compactness of 
the resulting code or to instead 
sacrifice the code length for maxi­
mum speed of execution. The final 
verdict aJmost always lies at some 
happy medium within the bound­
aries of the two extremes. 

For PAS87 the two extremes were 
these: first, we could develop a single 
a sembly-language subroutine that 
would receive as parameters the 8087 
operation to be performed and any 
parameters needed for that opera­
tion; second, we could develop a 
separate subroutine for each and 
every 8087 operation. ln the former 
case, we would have no repetition of 
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Listing 1: Tl1e PASB7 asse111biy-!1111guage file, when compiled tmd finked lo a Pasco{ progmm 
object file, lets the program use the 8087 Numeric Datn Processor through procedure calls. 
7b save space, tfie ftwctions CHKBl, EXAM87, GETST, and SD\TUS /Jave been omil"fed. Their 
full defi11itio11s, starting will: tlw word PUBLIC and ending with Jl1e word ENDP, s/1011/d 
be copied into this file from listi11g 3 of last 111ontl1's article. 

PMlE 64, l32 

flTLE L1Sll~6 I - PAS87 Paml ~upport tor 8i87 


t •I tf.-fftt 1-ffl ttH ltltl t If. tlH 111lt.fttfl1-H I tt ~l HI tlt-Httt+-t tltttlt t tt1; 

PA587 - lh1~ a 1n as~ef.bly linguoge lile thill praduce~ thl 
lull library oJ rouhnes ca llable fro• IB" Pascal lo 
hplnent '"ery B\!S7 HDP operalion, This Hie ant:e 
it is a5se1bhd, can be hn~ed u lh any Pasul progr H 

whi ch conh1ns the co11and ( UHClU&E P87 INT l. 
j 

; I tt•t II U io I ltl It I tt• JttHI ti ttttl t ttUttt•tttt Htttt-Httttft·ttttt Htttt i 

; ~E!iOP - Hacro to Hit code for tetory based operands 1n a997 opera ti ans. 

I lhe iddren lo t~e 11perand H expected to be a pau-by-refennce 


pm1~eter fro raornl. 

; 
~£MOP MACllO PI ,P2 

PUS BP 
O'J DP, SI' 


Pl.DY SP, I8:!'111 I 

pj P2 CBPI 

POP 3P 

RH ~ 

; f~SSfAC~ • uro lha e•l ts code to use p;iss-by-v.al ue par.a1eter 

a~ re~i st er lv~lue 8 tc 7) V•lue lor 8987 re~ister opeuhon 

Wses >el ·1od1 1~ ng code to wo l l, 


; 
PAS.me ACRO R1,R2,fi3 


LOCAL FLAG 


PUSH EP 
"ov BP. SP 

O~ BX, OFFSET fLA5t 2 


hO AL,CS:[ell 

ANn AL , ilfB~ 


OR AL, l6Ptbl 

av CS:[~jJ,Al 


J~P FLAB 

FLAG: 


RI R2 R3 

POP BP 

m 2 

EkD~ 

Pl!liE ; •o~e to nHt P•~e on Ii sti nq 

i 

; P~S87 - Mmo to produte code for ~ll oi the 8!87 operat ions. Enn 


ull to P~S87 sEl~ up ii sep•r•le subrout ine wh1th 1s call•ble 
!rot P~Kal. 

j 

PAS97 MCRO Pl,f2,Pl 
IFB <P2> ; If n 8L~ ~. t1£AfjS HO PARllPIETE~S FOR PliOC CALL 


Plt9UC F JP1 

FJPI PRllC fAR 

Pl 

m 
FJPI ENOP 


ELS:E 

IFJDK (P2), (5HORT> 


PIJBUC fSHORI ~~Pl 


FSllORT_U'I PllOC FA~ 


EKOP Pl P2 

FSHOl!l _~P1 mp 
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TIMES 
FASTER THAN 

dBASE II™ 
If you bought your computer to save time, then you 
need SUPER, the most powerfu l database system you 
ca n use. Power is a combination of speed, ease of use 
and versati l ity . SUPER has th em all. 

FAST - To demonstrate SUPER's speed , ISA retained a 
professional d BASE programmer to benchmark SUPER 
vs. the acknowledged leader. A sim ple ma iling list 
application was chosen to minim ize dBASE 
prog ramming cost. The results : 

Tas k SUPER Time dBASE 11 Ti me 
Se! up/ Program 5:20 min . 12 :18:00 hrs. 
Inpu t 100 records 50:29 min . 1:27:50 hrs. 
Sort & Print Labels 6:41 min . 4:18 min . 

Totals 1 :02:30 hrs. 13:50:08 hrs. 

Notice that SUPER was faster at every task where your 
lime is involved - and savi ng 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-driven, office personnel ca n easil y 
learn to use SUPER to set up their own applications. 
speeding and simplifying dozens of tasks without the 
need of program mer support. 

VERSATILE - SUPER . unlike 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 it. SUPER may be lhe only 
business program you 'll ever need . II can handle 
customer files, payables, receivab les, deprecia tion . 
appointments. cost account ing, time charges, 
comm issio ns, inventory. manufacturing control. and 
even matrix accounting system s! 

SUPER PERFORMANCE AT A SUPER PRICE ­
That SUPER bea ts the $700 dBASE program may 
surpri se you, but in terms of price vs. performance 
SUPER has no competitors. Among its featu res are: 
production input, data compression. mul tiple databases 
on l ine, transaction posting, file reformat ing , stored 
arithmetic fil es, flex ible report formats. hie rarch ical so rt 
and multi-disk fi les for up to 131 , 068 records. It can 
select by ranges. sub-s trings. and field comparisons. It 
in terfaces to word processors such as WordStar'·. 
SuperSCRIPTSIT'", Model 11 / 16 SCRIPTS IT'" , and 
NEWSCR IPT'u. tn fact SUPER has so many fea tu res that 

It takes a six-page product descript ion to cover them all. 
Write or call and we'l l send you one . 

SUPER is available for TRS -80'" Models I & Ill under 
NEWDOS'", LO OS'", and DOSPLUS; for TRS -80 Models 
II . I ll and 16 under TRSDOS™; and CP/ M'" systems. 

NOW $199.oo· 

Manual (Price applicable to purchase ) $ 25.00 

Now available for the IBM PC 
MasterCard and VISA accepted. 

OTHER SOFTWARE 
• ManageMint •• : A PERT/CPM project 

management sys tem compatib le with SUPE R. It 
includes scheduling . resource and financial 
management modu les. 

• Sales Plann ing and Data Extraction System : 
Improves hit rates whi le cutting costs . 

• Small , econ omical program packages for 
account ing , business and o ffice appl ica ti ons as 
wel l as uti lities. 

Write for Catalogue 

In . tirule For Scientific Analy i . Inc. 

SOFTWARE FOR HARD USE TM 

Dept a.i Institute to r Scientific Analysis, Inc. 
P.O. Box 7186 Wilmington , DE 19803 (215) 358-3735 

ORDERS ONLY 
800-441·7680 EXT. 501 

Trademark own<trs d8ASEl l - AshlOn•Ta1 a SCR IPTSIT. SuporSCRI PTSIT. TRSOOS 
and TRS- 80 ·Tandy Corp NEWDOS/80 - Apparat. Inc. W1>rdSlar- M1croPro 1n11 Corp 
NEWSCAIPT· PAOSOfT LDOS · Log1cal Systems. Inc CPI M · D•g1tal Resnarch 

• Plu& SIS.00 lormalllng charge !or non-sl andard CPIM version. 
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variou sections of code, but the code Listing 1 continued: 

would be complex and would require 
numerou tests to determine the 
operation being requested. ln the lat­
ter case, we would be able to maxi­
miz the performance of each inter­
face to the 8087, but the large numb r 
of definitions would add to the 
length of the PAS87 file. 

After realizing that the main reason 
for using an 8087 chip i to decrea e 
program execution time, I found that 
l could follow the latter objective 
without prohibitively adding to the 
ize of the program that uses PAS87. 

Th PAS87 package we are about to 
look at in detail increases the size of 
a compiled Pascal program by some 
5000 byte , which will increase the 
size of the "average" Pascal program 
by about 12 percent. At the same 
time, execution speed of a Pascal pro­
gram making heavy use of the 8087 
via PAS87 can be cut by 67 percent or 
more. This is, in my opinion, an ac­
ceptable trade-off. 

Dividing the Tasks 
At first glance, it appears that we 

will have to individually write every 
one of the 129 routines to be included 
in PAS87. This would be a repetitive 
and error-prone job, definitely not a 
task to look forward to. For example, 
11 different 8087 operations use a 
short-real memory operand. Each re­
quires identical manipulation of the 
operand and will differ only on the 
actual 8087 instruction escape (ESC) 
sequence. 

Because PAS87 is written entirely in 
assembly language, the power pro­
vided by the IBM Macro Assembler 
as discussed last month indicates that 
repetitive functions can be handled 
easily and automatically through the 
u e of macro definitions. This ap­
proach works beautifuJJy and great­
ly implifies the building of PAS87. 

Upon examination, the 8087 opera­
tions fall into two basic categories: 
tho e that don't require parameters 
and those that do. For example, the 
classical tack operation FADD 
doe n't requjre parameters. It always 
operates on two value already in the 
8087 system stack. On the other 
hand, the 8087 operation FADD 

ELSE 
IFION <m,<to 6) 


PUBLIC FLOIKi_lPl 

FLONG_ll't PROC FAA 

"E"DP Pl P7 

FLON6JPI £NOP 


E:l.SE 

lmN <m,<TEllP} 


PUBUC Ftm_~PI 


fTEIW JP I PAOC FAR 

"EllGP Pl P2 

FTE P_,Pl ENDP 


ELSE 
IF IO" <P7>,(WIJl!O > 


PUBLIC FWORD_m 

fVDRD_m PRDC FAR 

NE"DP Pl P2 

F~ORD_m []jDP 

ELSE 
IFID P2>,<ST) 


PUBLIC FSUPl 

fST_lPI PROC FAR 

PASSTAC~ Pl P2 PJ 

m_m ENOP 

ELSE 
IFIO ( P2), (SPECIAL > 


PUBLIC FSPEC_lPI 

FSPEC_lPI PROC FAR 

11£ OP Pl 

FSPEC_m [)jOP 


ELSE 
PUBLIC FSTI JP! 
FSTl _lPI PROC FAR 

PASSfAC!, Pl P2 P3 

FSTUPt EHllP 


E.HD/F 

EHDIF 


ENO If 

ENOlf 


EHDIF 
ENDIF 


EN DIF 

E D 

i No•, Iris pu ll in the BtB7 ioftware support Heres 

END If 

~ssu~E cs: CODE ' DS: CODE 

CODE SE61\E I 

•SJ\ll 

I DEFINE PASCAL-8997 !HfE FACE ROUllMES 

P~S81 FASS 

PAS87 FADD 

PA587 FA DD ST,Slli l 

PAS87 FADD ST hi.SI 

PAS97 F~DD SHOR! 

PASB7 FAOD LONG 

PAS87 FADDf' 

PASB7 FAODf> Sl11 I ,Sl 

l'AS87 FBLD SPECIA 

PASSI fBSTP Sl'ECIAL 

PASS7 FCHS 

PAS87 mn 

PAS87 FCC/I 

PASSI FCO" SI r1 I 

PASB7 FCCM SHORT 

PASB7 FCD~ LOM6 

PASB7 FCOllP 
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For users of Apple, IBM, TRS/80, Atari, Commodore, Texas Instruments, and othe~ brand name computers: 

Here's the easiest way to buy quality
diskett;es at discount prices 

Now you can get error-free double or single-side diskettes 
by IBM. Control Data , Maxell anct Verbatim delivered lo 
your door For some of the lowest prices around 
You save because we ship huge volumes of magne11c 

media m boxes of 10. 

To order, use the form at right: 
• Se lect the manufaclurer 
• Indicate lhe quantlty or boxes you need 
• Fii l in your name, address and credi t card number 
For even laster service, call our loll- free number for your area. 

In the continental U.S. 
1-(800)- FLOPPYS or 1· (800)·521-5700 
In Canada • 1·800-265-4824 . 
In AJaskaJHawaii • 1-800-821 -9029. 

All MAJOR CREDIT CARDS ACCEPTED 
Shlpping & handling F.O B. Southfield f ~ lM&.«. 
Transaction Storage Systems Inc.. Southfleld , Ml 9' I ,JJJ) 

(() 

..._-1·--_.._-

_,_·-·---·----...r---------------­
Size !~~'~ Oty. \ebatim ® Oly. 

5.•," SS 24 .90 23 .90 
5- ' i ' OS 39.90 34.90 
8" SS 24 .90 
8" OS 39.90 L___.,_____,___.,____ 
Sub 5 _ _ _Total s S s s 

Title _ _ ___Name -------------~ 
Company~-------------------~ 

Address --------------------- ­
City Stale _ __ Zip _____ _ 

0 AMEX 0 MASTERCARD O v1sA 
Card Number Exp1rahon Da le ___ 
Sh1pp1ng and handling 1-6 boxes add 54.00 per order 
7 or more add 56.00 per order. 

Clip and mai l today to : Transaction Slorage Systems, Inc ..
EXPECT A MIRACLE 22255 Greenfield Road , Sou lhlield, M l 48075 
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SHORT R_ VALUE requires a 
parameter (R_ VALUE in this case) 
that specifies the real number to be 
added from memory to the top ele­
ment on the 8087 stack. 

Of the 129 operation types that 
PAS87 supports, 44 don' t require 
parameters. We can make these oper­
ations accessible from Pascal through 
a procedure call that passes no 
parameters. We can divide the 85 re­
maining PAS87 operations, all requir­
ing parameters, into four ubgroups: 
24 operations requrring a real-mem­
ory operand, 24 requiring an integer­
memory operand, 24 needing reg­
ister numbers (specifying the "i" in 
ST(1)), and the remaining 13 that can 
be grouped as needing a 
special-memory operand type 
(operations that use operands of 2, 
14, and 94 bytes, as well as packed­
decimal). 

The real-memory, integer-memory, 
and special-memory operands are 
passed to and from the 8087 as part 
of the operation . Because they come 
in different izes (including 16- 1 32- , 
and 64-bit integers; 32- , 64-, and 
80-bit real numbers; and from 16- to 
80-bit special values)1 it at first ap­
pears that PAS87 will have to handle 
each case in a separate manner. 
However, if we treat all memory 
operands as pass-by-reference 
parameters (where operands, 
regardless of length, are specified by 
their 16-bit addresses), the routines 
in PA587 do not have to differentiate 
between the various operand sizes. 

The remaining type of parameter to 
be considered is th e register­
operation type. We would like to let 
the user specify some register opera­
tion (such as the 8087 FADD ST,ST(1) 
instruction) in the Pascal program 
and pass as a parameter the register 
number i to be used. The PAS 7 
operations supporting this type of 
call would need to look at the register 
specified and invoke the appropriate 
8087 operation. 

Becau e all 8087 regi ter operations 
are one-way (that is, they leave their 
result on tl1e 8087 stack and do not 
return a result), we need not pecify 
the parameter passed to the PAS87 
routine as pass-by-reference. ur­
thermore, because all register opera­
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Listi11g 1 conlilrued: PAS87 
PASB7 
PASB7 
PAS87 
f'ASB7 
PA987 
PASB1 
PAS87 
PASB7 
P4SB7 
PASB7 
PAS87 
PASB7 
PAS07 
PAS87 
PASO/ 
PASB7 
PAS87 
PAS87 
PA987 
PA587 
PA987 
PASBJ 
PASB7 
PAS87 
P~87 

PASB7 
PlS87 
PASB7 
PAS87 
PASS7 
PAS87 
PASSI 
PA587 
PAS87 
PAS87 
PAS87 
PA597 
PASB7 
PASB7 
PAS07 
PAS87 
PAS87 
PASB7 
PAS97 
PASB7 
PAS87 
PAS87 
PAS81 
fAS87 
PASB7 
PAS87 
PASB7 
ma1 
PAS87 
PAS67 
PAS87 
PA5117 
PASB7 
PAS87 
me1 
PAS87 
mu 
PASB1 
PAS87 
PASll7 
Pm7 
PAS87 
PAS1!7 
PASB7 
fA~7 

PAS87 
PASBI 
PA587 
PASB7 
PAS87 

FCO~P srn , 
FCOllP SHORT 
FCD P LDM& 
FCOKPP 
f DECSTP 
FDlSI 
fDIV 
FD l\1 Slhl,ST 
fDIV SHORT 
FOi~ LOH6 
FDI VP SI [1 J ST 
FDl~R 

fDIVR' sr,srn1 
FOIVll STli!,51 
FDIYR SHnlH 
FDl\111 lOH6 
FDIYRP STU 11ST 
FEHi 
FFR€E SHil 
F!ADD WORD 
FIADD SllORT 
FICOll WORD 
mo" SllORT 
mo~P woao 
mo"p SHO~T 
ml~ ~ORI> 

mrv SliORT 
Fln!VR WORD 
FlDl\IR 5~0RT 
FILO WORD 
mo ~ORT 
F!LO l[ljj6 
muL RD 
mlll. SHllRT 
FINCSTP 
FIHIT 
FIST WORD 
Fl ST SHllRT 
FISTP WORD 
FISTP SHORT 
FISJP LONS 
FISUB MORD 
FISOB SHOllT 
flSUBll NORD 
f lSUBR SllDA l 
flD STii l 
FLO SHGRT 
FlD LCN6 
FLO Im 
FLDCW 5P£.CJP.L 
flD£NV SPEC I Al 
Fl0L62 
FULN1 
Fl0l2E 
FlDl2T 
FLO P! 
FLDZ 
FLO! 
FML 
FKUL ST li I, ST 
F"UL ST ,Sf(! I 
f"UL SllDRl 
F"UL LON6 
F"ULP Slfi t, Si 
F~CLEl 

FND!Sl 
FNENl 
FHINIT 
FNOP 
FNSA\IE SPEC IAL 
FNSICW 5P£CIAL 
FMSlEHV 51'£C IAl. 
FNS ISM SPECIAL 
fPAIA!l 
FPRE" 
FPTAll 



Listing 1 continued; tions restrict the register to a value 

ma 
1698 55 
11189 BB EC 
em ee 6E •6 
•~BE 88 •6 f2 
~/,91 JD ltlll 
em 75 il6 

•m BJ lE •11 H 
11>911 H ID 
em 
fb9C FECC 
m£ FECC 
tm Di! De 
~oA2 OS DC 
tbA4 DUB 
mo B' •6 12 
m9 
f6A9 SD 
i6M CA 11112 
il6AD 

PAS87 FRMD!Nl 

PAS87 FRSTO~ SPEC m 

PASB7 FSAVE smm 

PAS87 FStAlE 

PAS87 FSQM 

PAS87 FST srn1 

PAS87 FST SttOR l 

PAS87 FST LOMB 

Pl!S87 FSTCW SPEC IAl 

PAsa7 FSTEHV SPEC JU 

P~587 FSTP SJl1 I 

PASB7 mP S11U~T 


PA587 FSTP L~6 


PAS87 FSJP !UP 

P~SB7 FSJS~ SPECl~L 
fAS81 FSUB 

PAS1!7 fSU9 ST ,ST (i) 

PAS87 FSUB Slh I ,ST 

PAS87 FSUB SHORT 

PAS87 fSUB LOJl6 

PAS87 FSUBP ST!t l ,Sl 

1"4587 FSUB~ 


fASB7 FSUBR ST 15Tli I 

PAS1!7 fSUBR SIUl ,ST 

PASB 7 fSUBR SHORT 

PAS117 FSUBR l DN& 

PASB7 FSUBRP 5Th' ,ST 

m01 FTST 

fAS97 FllAIT 

PAS87 FIA~ 


fAS87 FICI! 

PAS87 m~ 51111 

PASB7 FITRACl 

PASSI Ffl21 

me1 F~l2XP I 

PAS87 F1lKl 

i ftHH..HOlllUlftUU+HUtHtIf tt4 ttllf I tfttt~tUtt tH IUtttttttH~i 

Del 1 n~ 501~ 5,ecul pur pose routines here. All 1ust be 
tillible by P•snl. 

; ......,,. I. fl H •• , ..~.....UttfHttlHttt tttttHtttttt-tttt-tttttHt-ttttttl I 

PAGE 

; Prornlurr CJB~_B~B7 IVA~ l : REAU; 

1~15 rout int convert& l re•I nueber fro1 18" fDnat to 8187 for1al 

PUBLIC CJ8"_81B7 

ffiDC F4R 
PUSH BP 
"av EP,SP 

"o~ BP,tBP+bl 
110~ ~J, [BP12J i 
CnP AX,8 ; No d!fltnnce b!heoo I~ ~ Sl!97 'zero• 
JNE l:llmB" ; Sk ip ii ~ot mo 
CllP WORD PTR IBPl,f ; Check second word 
JE Ell JIB" i If mo, l!I t 

c te" 8887 

coMm": 
OE C AH 
DEC AH 
RCl Al , I 

lltR AH, f 

RtR Al , I 

llOV IBPt 21 ,AX 


EtlTJeM: 
POI' BP 
RET 2 

C 18" Hll7 mr 

I 
I P~OCEDURE c_sm_IBHll/AR l : REAL ll 
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between 0 and 7, we know in advance 
that the pass-by-value parameter of 
any register operation can be con­
tained within a single word (the 
smallest parameter passed by Pascal). 

To summarize, we have divided the 
PAS87 operations into three main 
types: those without parameters, 
those with memory operands, and 
those with register specifications. We 
can thus handle all PAS87 operations 
in one of three ways. This provides 
a uniform approach that we will take 
advantage of in developing the 
macros used to generate the PAS87 
code. 

PAS87 Macro Generator 
Take a moment to look at listing 1­

the assembly-language code that pro­
duces the PAS87 operations. It con­
sists of three macro (PASSTACK, 
MEMOP, and PAS87) followed by 129 
macro calls to PAS87 (with various 
parameters, of course). Following 
these are some assorted utiJity 
routines (to be discussed later). 

Now look at listing 2, the P87_INT 
file. This is a file that any Pascal pro­
gram wishing to access PAS87 opera­
tions will use $INCLUDE to incor­
porate it into the program (see the 
IBM Pascal User's Man11al for instruc­
tions on $INCLUDE). This listing 
defines all EXTERN procedures that 
access PAS87 routines and thus use 
the 8087 from Pascal. P87-1NT 
establishes the interfa e to each 
PAS87 routine for the Pascal compiler. 

A side-by-side comparison of the 
PAS87 macro calls in listing 1 and the 
procedme declarations in listing 2 
may help in your initial understand­
ing of how the PAS87 macro will 
work. There is a one-to-one corre­
spondence between the two listings. 
The macro expansion of the calls in 
listing 1 builds subroutines that meet 
the Pascal internal calling conven­
tions. Let's now look at the PAS87 
macro and see what happens at 
assembly time. 

The PASB7 macro builds complete 
subroutines. Each of the 129 PAS87 
macro calls in listing 1 results in a full 
subroutine specification. Notice that 
each macro call has from one to three 
parameters. The first parameter is 
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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 high ly 
reliable 96TPI product line in volume, Xidex 
had to build the most automated and ad­
vanced disk manufacturing fac ility in the 
world.And we had to find wa'jS 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 superior 
substrate makes the disks less suscept i· 
ble to distortions caused by temperature 
and humidity. 

And that's just the beginning. 

Tlghter hub hole specs..We reduced the 
accepted tolerances on the center hole 
diameter by 50%(from .001" to .0005" ) to 

Circle 494 on inquiry card. 

decrease the risk of head to track m is­
alignment 

Im proved signal strength.We coat with a 
unique magnetic particle that has a signa l 
level almost 20%higher than average. (This 
was accomplished without any sacrifice in 
overwrite and peak shift properties.) The 
resulting "hotter" signal means you're less 
llkely to lose your data if head alignment is 
less than perfect 

Bette r f inishing. We use proprietary 
binders and lubricants, and we polis h the 
disk to a higher Juster than you're used to 
seeing.Tl1is significantly improves signal 
performance and assures longer life for 
the disk drive heads. 

More protective jacket. Jacket construc­
tion is particularly critical to 96 TPI perform­
ance. Xidex. has selected a 10 mil Jacket 
that fs 33% thicker than the industry aver­
age.The j acket not on ly fee ls more sub· 
stantial. it offers greater protection from 
contaminants, extended handling and ex­
tremes in tempera ture and humidity. Its 
superior squareness and flatness allow it 
to slip more easi ly 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 quality control. Product testing 
must also be a cut above accepted stan­
dards.Xidex disks not only go through the 
most rigorous 100% test procedures, they 
are also required to pass an additional out· 
going quali ty check of 18 tests. 

Xidex disks are 100% certified . . . to a 
higher leve l 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 fa il for 
other reasons, too. It 's only because Xidex 
controls all three cri tical areas- coating, 
phys/cal construction and testing- that we 
can produce a reliable 96TPI product. 

Natura ll y, our disks also offer a li fetime 
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 capabi lity. Our new 
coating facility will be able to turn 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 marl<et.Avai lable in 5 W and 8 " 
sizes, they are made to the same exacting 
standards as our 96TPI products. 

A WORLD LEADER IN 
PRECISION COATING. 

As one of the largest manufacturers of 
computer media products, we've been per­
fecti ng the art of precision, high speed, 
volume coating onto polyester since 1969. 
In fact, we currently coat more polyester 
media products than al l manufacturers of 
nexible disks combined. 

We're also the fi rst vertically integrated 
American manufacturer of f lexible disks in 
over five years. 

If you'd like more information on the 
most re liable 48 and 96 TPI disks that 
money can buy, give us a ca ll.We also have 
a technical paper on 96 TPI disks tha t's 
yours for the asking. 

Xidex. Magnetics, P.O. Box 3418, Sunny­
vale, CA 94088-3418 . (415 ) 964 -4652. 
In California ca ll toll free (800) 672-1403. 
Outside Ca lifornia call (800) 538-1584. 

PRECISION'" FLEXIBLE DISKS 
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always the basic 8087 operation that 
the subroutine is to invoke. These are 
the ame 77 basic operations defined 
last month in the M808Z MAC assem­
bler software support. In fact, each 
PAS87 macro expansion will in tum 
invoke the M8087 macro specified by 
the first parameter. This means that 
the PAS87 file in listing 1 requires the 
M8087.MAC program from last 
month. 

An assembly-language subroutine 
has three parts: the initial declaration 
of the routine (consisting of two 
parts, a PUBUC ROUTINE_ NAME 
command that specifies the routine 
to be made public to external 
modules and a line of the format 
ROUTINE_NAME PROC FAR to 
signify a subroutine of type FAR with 
the name ROUTINE_NAME), the 
code that makes up the subroutine, 
and the closing or delimiting portion 
of the routine (which has the syntax 
ROUTINE_J\JAME ENDP). 

PAS87 Naming Conventions 
lf PAS87 is to produce 129 separate 

subroutines, we have to come up 
with U9 unique routine names. The 
syntax that I use in PAS87 is the fol­
lowing: all PAS87 routine names 
begin with an E followed by the type 
of operation to be performed, an 
underscore_, and end with the 8087 
mnemonic operation name. 

The possible types of operations in­
clude SHORT, LONG, WORD, 
TEMP, SPEClAL, ST, STJ, and "no 
op.'1 The first four types refer lo the 
memory operand type used in the 
operation (for example, the 
FSHORT_ FADD operation in PAS87 
uses a short-real memory operand to 
execute the 8087 FADD operation). 
The SPECIAL operation type 
handles such special operands as the 
94-byte control-word operand used in 
the FLDCW operation . 

The ST and STI operation types 
refer to the register operations. Any 
register operation of the type £-op ST, 
ST(i) is considered to be of the ST 
type. The f-op ST(1),ST and .f-op ST(i) 
8087 operations fall under the STI 
classification. Thus, an FST_ FSUB 
procedure executes an 8087 FSUB 
ST,ST(t) instruction. An FSTLFSUB 
procedure does the FSUB ST(i),ST 
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[isting 1 co111f1111ed: 

Convert real Ire• Sill7 to !SK forHt 

mo C_B8S7_!9" P~O~ FA~ 

&6AD 55 PUSH BP 
em SBEC ~OY BP,SP ; 
r1iu 
•m 
il6% 

89 6E 86 
8B 46 &2 
ll HU 

"ov 
"OY 
CMP 

BP, IBP•bl 
Al,mm
1u,e 

I 
' 
I Ho ~ iffenntP btheen re~ l 8il87 •arc' 

UM IS ~II JNE CO~ l8t8 7 i S i p If not zero 
8688 05 7E U U C"fl WORD PTR t9Pl,. I Cbet~ ~f·te>no woid 
Q66F 7411D JE WT8iB7 II mo, e~H 
f6CI rsm: 
16CI DI DS RCL Al,l 
flitl Di 04 Rel Afl1 J 
UC5 De Ill! RCR ~l 1 I 
S6C7 FE C~ INC AH 
UC9 
~6CB 

FE C~ 

89 •6 12 
'"c"ov 

AH 
18P+2J ,AX 

llltE EllTBtB7: 
ibCE SD POP BP 
IOCF CA mi RH 2 
t602 C_8B87_m [tjDP 

I 
; fUHCHDN CM 87 : IN!Em; 
j FUHCTION ElM87 ; l"!EG£~; 
1 FUNCTION SETS! : lNIE6EJl; 
: FUNCTION STMUS : INTE~ER; 

The5e lu~'tions are not listed hert bul should 
be 1ncludeil 1n the PA587 filf. Cop~ their 
definitions, starting ~ 1t h ·pueuc... • and 
eAding ~ith '. •. EN~P'. fro• 11sting 3 al 
l~st 1ont h '~ iftale. 

Listing 2~ T/1e P87_INT file. Any Pnsca/ progmm wislii11g fo use the 8087 should include 
t/ie slalemenl { $INCLUDE P87_INT }and shmj/d also be linked lo the object code version 
of PAS87 in listing 1. 

SLIST- : 

{ F'87_ 1NT - Thi !i fil,. inter- fac1>s any 1BM-Pa~ c:o"\1 program to the 9097 
,.of twaro !iUpport l1b.-ary IPAS971 of rou-tlnes. All 129 
9wB7 routine$ Jn PAS87 are declared here as e~ternal 
p l"ocedw -es . By " UNCLUOE" i ng this +i I e With a Pascal 
proi;jram, tha U!ier m<iy ac:c:ess thl!' 8087 fro111 Pasca l. 
Foll ow1 ng the PASB7 proc:edure dee! .arat.t om; below .,,.. .. 
s1 H utility declaratlons for utiJiti"" also d@fined in 
PASB7. ISe.,. PASB7 li<lting fo.- full e~ plar,atlon of thes. 
u i lit i es I • 

pr0<:edur- F_FABS; 

proc:edure F_FADO; 

procedure FST_FADO!reg ; integ rlJ 

proc dur- FST l _FADDlreg : integer ); 

p.-oc:edur,. FSHORT_FAOO<var r- : real I; 

procedur-e FLONG_FADD!var- r : r-ealJ; 

p.-ocedur,. F_FAODP; 

procedur,. FSTI _ FADOP<rog : lr'lteger-) ; 

procedur- FSPEC_FBLO<var special : real); 

pr-ocedure FSPEC_FBSTP (.var- special : r-eal I ; 

procedure F _FCHS ; 

procedure F_FCLEX; 

procedure F_FCOM; 

pr-oc dura FSTl_FCOH(reg : integer); 

procedur-e FSHORT_FCOM(var,..; rmal>; 

pr-ocedure FLONG_FCOM fvar r : r"al I; 

procedure F _FCOHP; 

procedur-e FSTI_FCOHP (reg : i 11le1ier-); 

procedure FSHORT_FCOMP!var r: r-eal)l 

procedure FLONB FCOHPl~ar r : r eal)· 


EXTl:;RN; 
EXTERN; 
EXTERN; 
EXTIORN; 
EXTERN; 
EXTERN; 
EXTE.RN; 
EXTERN; 
EXTERN; 
EXTERN; 
EXTERN; 
EXTERN; 
EXTERN; 
EXTERN; 
EXTERN; 
EXTERN; 
EXTERN; 
E)CTERN; 
EXTERN; 
EXTERN; 

Listing 2 cv11U1111ed tm page 342 



$ $ "LOWEST PRICES"$ $ 


SMITH CORONA 

LETTeR QUALITY PRINTERS 
SMITH CORONA TP1 Ju n~ Special $514 
Less June & July Mlg. Rebate . . . ..:..2Q_ 

ONLY 5464 

STARWRJTER 40 CPS Sor P . . $1274 

PAjNTMASTER 55 CPS S or P 1544 

NEC 3510 33 CPS SERIAL . . . . . 1386 


DOT MATRIX PRINTERS 

GORILLA BANANA Grap ics .. .. $221 

EPSON 

MX..SO wl Graph1cs Ro!TI+. llO cps • . 471 

FX-80 Fric tion & Trac1or 160cps . . 595 

MX-100 Frlctloo & Tract 100cps .. 653 

STAR MICRONICS 

GEMINI 10 2.3K Buller 100 cps . . 329 

GEMINI 15 15" Carriage .. .. . . .. 494 

OKIDATA 

B2A Serial & Parallel 120 cps ... . . 404 

84 Parallel 15" Fr&Tr 200 cps .. . . 960 

92 Parall I 10" Fr& Tr 160 cps .. . . 501 


PROWRITEA 85 IO TO''Par 120cps 404 

8600-Near Lener Quality Par 1031 

PRISM 00 .. . ... .. . .. . . . . .... . . 756 


SUPERBRAtN 

SUPERBRAIN 11 

DOUBLE DENSITY .. . ....... $1970 

QUAD DEN SITY . .. . .. .. • .. ... 2376 

SUPER DENSITY .. . . .. . . .... . 2664 


COMPUSTARS FOR NETWORKING 
VPU· 10 . .. ............. . . . .. $1540 

VPU·20 . . .•. . .•.. . ...... .. . . . 2284 

VPU·JO , .... . . . ........ ... . . . 2656 

VPU-4-0 . . . . . . . .. .... . ....... 3029 

DSS-10 . . . . . . . . .. .. . . .. . .. 3029 


AMERICAN SQUARE CO MPUTERS is 
organizing o World Wldl' Assoclallon 
ol Computer Dealera. Open a Store or 
Start Work Out ol Your Homel We 
Charge NO FRANCHISE FEEl (Our 
Competitors charge a FRANCHISE FEE 
or from $15,ooo.oo lo 545,000.00.) Be a 
Winner! Lei US help YOU gel started 
MAKING MONEY by HELPING 
PEOPLE lopul COMPUTERS to WORK. 
Write ot Phont lodoy. 

Which Computers are Best? ... Free 

Insured Shipping at Low Rates. 

ADVANCEO DIGITAL 

S-100 SUPER QUAD SINGLE BOARD 

COMPUTER Z-80 64K RS?.32 DISK 

CONTROLLER FOR 5" OR 8" . . $474 

SUPER SLAVE 128K , PS NET/ 1 .. 437 

SUPER SIX/128 6 MHZ 12BK . . .. 555 

TURBODOS SINGLE USER ..... 250 

SUPER SYSTEM·DD-8 ...... .. 2327 

SUPER SYSTEM·B·HD-10 ...... 3920 


ALTOS COMPUTERS 

8000-2 64K RAM . .. . . . ... ... S2680 

8000-15 206K RAM ...... . ..... 3653 

B000-10 206K RAM . . . . . . . . . .. . 5571 

5-150 3 USER 2 5 1/ 4" ..... . ... 2201 

5-50 3 USER HARD DISK . ... . . 4379 

8600-12 16 BIT 2() MB HD . .. ... 9104 


COMMODORE 64 CALL 

ATARI 400 w/ Rebale Coupon , . ..S149 

ATAR I BOO . . . .. .... . . . .. . .. , . • , 655 


TRAXX 5 114" ADO ON DRIVES 

Bare drive SSDD Quantity 2 Ea ...215 

SSDD w/cabinel & powers.up . . . . . 312 


TELE VIDEO 

TERMINALS 
TELEVIDEO 910 OR 910• _... . . $538 

TELEVIDEO 925 Detach Keybd ' . 674 

TELEVIDEO 950 Prog func keys . . 863 

TELEVtDEO 970 VT-100 comp;u , . 935 

ADDS Viewpoint 3A• Emulales 456 

ADDS Viewpoint 60 Graphics , ., . 620 

ADDS Viewpoint 00 p,og EPAOM 82'0 

ADDS Color Term ma I NEWI . . , . 996 

Zernth Z·2'9 Z19&VT100 compat 655 

Zenith ZT· 1 Terminal •·modem 460 

Visual 50 Ergonomic . . _.... ... . S545 

Visual 55 New! Enhanced #50 .... 626 

Visual 100 80/132 columns , , .... 890 

Visual 200 Tills&detach keybd . .. 761 

Visual 330 VT52&Haz1500 comp 782 

Visual 400 ANSI ~3 .64 compat .. 1074 

Visual 500 Graphics 14" screen 1646 


MONITORS 

ZENITH 

ZVM 121 Green Phosphor .. . . .S123 

ZVM RGB Color Monitor .. .. . . .. 545 

GDZ-13-14 Composite Color . . , . . 325 


NEC 

JC1201M 12·· Composite Color S378 

JC1202DHA 12" RGB Color Mon. 810 

JB1201M 12" Green phosphor 176 


AMOEK 

Color I Color monitor , .....• , .. S321 

300G 12" Green . . .. . .. .. . . . . . . 165 


GRAPHICS & COLOR GRAPHICS 

VECTRIX 

VX 128 8 colors 322x560 Pix . . . . $2245 

VX 384 16.8 miUlon colors . . .. . . 3865 

VXM Hi Res. 13" RGB Morlilor . . 1430 


MICROANGELO 

MA 512 512x4BO Monochrome .. $674 

MA 520 S12x480 , Screen Pak2 •. 890 


COMPUTERS 

COMPUPRO 

Compupro computers come as main· 
frame, boards. and drives. and you must 
set the switches. 

816A Computer 8085/ 8088 128K $3964 

8168 Computer 8085/8088 256K 5038 

816C 8085/8088 384K 3 users ... 6470 

816D 10 MHz 8086 512K .. ... , . 10052 

816-08 CPUZ 208K Oasis . . • . .. . 6471 

816-016 10 MHZ 8006 512K ... . 10052 


SEAnLe Pure 16 bit computer is the 

fastest microcomputer by actual test! 

S-100, 128K Static Ram, 8 MHz 6066 18 

slot, Mainframe, 3 seria l & 1 parallel 

ports 

Gazelle n computer ... . . ... .. $4346 

Hard Disk Gazelle Il .. ... ... . . . 5750 


RADIO SHACK TRS-80 SAVEi CALL 

TARBELL with 2·6" disk drives 
EMPIRE I single sided •. . . , •• , $3304 
EMPIRE IT double sided . . . . . . 3775 


MEDICAL SOFTWARE 

MICROMED & MICRODENT ... 1656 

STARDOC , .. .... . .. .. .. . ..... 350 

THE DOCTOR'S OfFICE NEW CALL 


NORTH STAR ADVANTAGE 

North Star Advantage 881T B/16 

Work Station . .. . . .... $191B $2281 

2 Floppies 360K ea • .. . 2252 2542 

5 Mb Hard • 3601< Floppy 3362 3652 

15 Mb Haid • 360K Floppy 4385 4748 


NORTH STAR HORIZON 

HORIZON l User Mull I 

2 Floppies 360K ea . ... $2252 NIA 

5 Mb Hard & Floppy 3362 $6095 

15 Mb Hard ~ Floppy 4385 6621 

18 Mb Hard • Floppy 5837 8273 


Morrow 

Terminal 


Micro Decision II 


MICRO DECISION 

'ill DEAL YOU CANT REFUSE" 


64K RAM 280 4MHz 2 serial polls 
5 1/ 4" disks Free Software - CPM 2.2 
MicroSoft Basic, 8aZic. WordStar 
LogiCalc spreadsheet. Correct-ii 

ONLY 

MDl 1 single sided 5 1/4" .. . ... SB1B 

MD1 ADDS 3A+ Termmal . . . . . 1269 

MD1 ADDS 3A+ -tSmith Corona 1769 


MD2 2·5"' SS drvs ; Per. Pearl . . . 1141! 

MD2 • ADDS 3A Terminal ..... 1599 

MD2 -> ADDS 3A+ +Smith Corona 2099 


MD3 2 sided dri\les & Bookkeeping 
& PersonaJ Pearl. FANTASTIC BUY 

MD3 2 Double sided drives ... .. 1566 

MD3 ..ADDS JA • Tenninal ... .. .2019 

MD3 +ADDS 3A·• +Sm 1th Corona 2519 

Above Packages include all Cables 

DECISION 1 

"IBM·360 on the Z-80 & S-100 Bust" 


Sixteen programs n.mning s1mul1an­

eous1y1 FREE CPM. Mlcr0Sol1 Basic. 

S· lOO. IEEE 696. 14-slot. 4 MHz ZOO 

Real lrrne clock, ln1errupts. 3 Serial 

& 1 parallel port. 64K static RAM ex ­

pandable to 1 Megabyte. 

D1 Hardware&Sortware as abo11es1112 

D2 Has 2 DSDD 5 1/4" drives .. . 2485 

D3A 1 OSDD 5 114 "' •5 Mb Hard Disk 


·Wordstar. Correct-II , Log1Caic . 

BaZ1c, and Personal Pearl 


D3A w/5 Mb Hard Disk . . . . .. . . . 3120 

D3C W/15 Mb Hard Disk .... ... 3822 


MOS Multi user upgrade 3-64K RAMS 

+Micronix oprm1t1ng syslem . . . . 1432 


MOS • with above & Whltesmllh's C 

& Pascal . . . . . . . . . . . . . . . . . 1783 


MORROW DISK DRIVES 


Complete systems Include S-100 con­

troller. power supply. cabinet, & fan . 

CPM & Basic BO. 

Add Drives include power supply, cabl· 

net & Ian. Ado 


System Drive 

5 1/4" W•r>ehosl"r 5Mb $1572 S115t 

5 114" Wi rl(:heSlcr 15Mb 2485 2064 

8" Wmchosler 10Mb 2625 2134 

a· Wln c'-1e1 20Mb 31Bi 2766 

14" Woncl1estor 26Mb 3167 27€6 

8" (w/ DMA controllerl 

One I sided . . ..... . . SB70 S576 

One 2 sided .. .. ... . . 1081 800 

Two 1 sidad 1418 1011 

Two 2 sidea . . . . • .. , 1639 1432 


ACall lor latesl prices & a,~aUablll ty Factory Guarantees We Beat Prices 

~8~7ERIC~K~Dr.9-ames~~~~1:!_8~~ 

BYTE Scptornb.:r 1\183 341
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operation. (Note the distinction be­
tween FST_FSB and FSTl_FSUB. 
The_results of these two procedures 
are different. See last month's discus­
sion for clarification.) 

The "no op" type of operation 
refers to all 8087 instructions that 
dodt have operands. These instruc­
tions are characterized by a name of 
the syntax F _ followed by the 8087 
mnemonic command. For example, 
the F _FLDPI procedure executes the 
8087 FLDPI operation to load Pl on­
to the 8087 stack. 

Given this naming scheme fur the 
PAS87 operations, we can use the 
MACRO ability to manipulate macro 
parameter strings to build the name 
of each procedure from the param­
eters passed in the PAS87 macro call. 
In each PAS87 macro call, the first pa­
rameter, Pl, specifies the 8087 in ­
struction to be executed and the sec­
ond parameter (if there is one)1 P2, 
specifies the "type" of that operation. 

The MEMOP Macro 
Examining the PAS87 macro now, 

we see that the macro expansion im­
mediately tests the second parameter 
of the macro call . Tf there is no sec­
ond parameter, then the 8087 needs 
no operand and we simply establish 
the procedure entry and exit and 
issue a call to the M8087.MAC rou· 
tine. 

If P2 equals SHORT, LONG, 
TEMP, WORD, or SPECIAL, then 
PAS87 invokes the MEMOP macro. 
MEMOP inserts the assem­
bly-language code needed to proper­
ly pass the address of the operand to 
the procedure. Listing 3 shows an ex­
ample of this, the code generated by 
the expansion of the macro call PAS87 
EADD SHORT (here, Pl=FADD and 
P2=SHORT). 

The PASSTACK Submacro 
The three types of 8087 register 

operations (f-op ST(1), f-op ST,ST(i), 
and f-op ST(i),ST) cause PAS87 to in­
voke the PASSTACK macro. For the e 
register operations, we expect to 
receive a call-by-value parameter that 
specifies the register number (0 to 7) 
to be used for the operation. As a 
result of this parameter, the proper 
8087 ESC sequence must be executed 
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Listi''8 2 ro11li1wed: _ 
procedure F_FCOMPP; 
procedure F_FDEC5TPl 
p ocedure F_ FD!SJ; 
procedure F_Forv; 
procedure FST l _FD l Vlreg : 1ntege~); 

procedure FSHORT_FOl V ( \l ar r : r-eol ) ; 
procedure FLONG_FOlVl va r r : real); 
procedure FSTl_FDIVPlr-eg : integer) ; 
p r ocedure F_ fOlVR: 
pr-ocedure F5T_FU IVR1reg : i nteger!; 
proc ed1.1re FSfl _ FOJVR (reg : int"<:ler >; 
procedure FSHORT_FO IVR Cvar r: r-eal>; 
procedure FLONG FDIVR<var r ~ real)! 
procedure FST I_FDIVRP(reg : i nteger-); 
procedure F_FENJ ; 
procedure FSTI _FFREE(reg : integerl; 
p rocedure FWORO_F IADD (var l : integer); 
procedure FSHORT_ FlAOOlvar J : integer>; 
procedure FWDRD_F ICOM ( var i : integer ); 
procedure FSHORT _FICOf'1(var 1 : integer); 
p r ocedure FwORD_F I COMP\var 1 : lnteger ); 
procedure FSHORT_FICD l'IPlv" i : i nteger); 
pr-ocedur FWORO_Fl01Vlvar i : integer!; 
procedure FS HORT_FIOIV(var- i : tn leger); 
p r ocedur e FWORO_FJ DJVR(v ar 1 ; integer); 
procedur e FSHDRT_FIDIVR<va..- i : integer): 
pro~edur e FWDRD_FILD( var- l : 1ntoger-l: 
procedure FSHORT_ ILD <var- l : 1nteger>• 
pr oc ecJ1.1 re FLONG _FtLO(var l : integer); 
proced i..1re FVJORD_FIMUL!va t .: integer); 
proi:edLlre FSHORT_F IHUL (var 1 : inte.ger); 
procedure F_FJNCSTP; 
p r ocedure F F INI T; 
proi:edure FWORO_ I 51 (v;ar 1 1 n te(]er) ; 
procedure FSHORT_F l STl v"r r : integer>; 
procedure FWORD_FISTP (var 1 : integer); 
p ocedure FSHORT_ F l STPlvar J : Jnteg ,.-~; 
p roc edure FLmlB_FI STP Ivar i : 1nte9er); 
p r ocedure FWORO_ F t SUB lvar j : integer ) ; 
procedure FSHORT_F ISUB!var I : i nteger); 
procedur e F\llDRD_F I SUBR!var i : integer) I 
proced ur e FSHORT_F I SU9Rlvar 1 : i nteger); 
procedure FSTI_FLDfreg : ~nteger); 

procedure FSHORT_FLO!var r : rea l>; 
procedurp FLONG_FLO (va r- r : real>; 
1• rocedure FTEHP _FLO ( 11;;ir r : r ea!l ; 
procedure SPEC_FLDCW C11<1 r spe~ial : re,.! ) ; 
procedUre FSPEC FLDENV ( va,- s pecial : real ; 
procedure F_FLOLG2 ; 
proc edur-e _ FLOLN2; 
proc e durE! _FL DL2E; 
procedure _FLOL.2 ; 
procedur e F_ FLOPI; 
procedure F _FLOZ; 
procedure _FLOI; 
procedure F_ FMULJ 
proc edure FSTl _FMUL (reg : integer ) ; 
procedure ST_ FM.ULlrag : ~ ntegerl; 

procedure FSHORT_ FMUL (var r: real\; 
proc durlf FLONB_FMUL (var r : r e a l) ; 
procedure FSTl _FMULP <re9 : i nteg~r); 
procedure F_FNCLE~ ; 

procedure F_FNOISJ; 
procedure F_ FNENI; 
procedure F_FNINJT; 
proc edure F FNOP; 
procedure FSPEC _FNSAVE(var special : r e al) 
procedure FSPEC_FNSTCW!va..- sp~c i a l : real> 
procedure FSPEC_FNSTENV<v ar special : real 
p ..- oc.,dur· FS'PEC_F NSTSW (Va r s pec1 al : real I 
prccedul'"e F_FPATAN; 
p r ocedure F_FPREM; 
procedure F _FPTAN; 
prccedur-e F_FRNOINT; 
proc edure FSP C_FRSTOR(var- &pec~al : real ) ; 
prt>cedllre FSPEC_FSAVE lllar spec1al : real); 
procedur e F_FSC:ALE; 
procedure F_FSQRT; 
prm:edur .. FSTI_FST (reg : i nteg<>.L--); 
proc:edure FSHORT _FST(var r : real ); 
procedure FLONG_F6T(var r : real>r 
proc edure FSPEC FSTCW(var spec ial : rea l); 
procedure FSPEC=FSTENVfva..- s pecial : r-eal ! ; 
procedur-e FSTl _ FSTP<reg : integ .r ); 
procedu,.-,. FSHORT _FSTP Iva..- r : real I ; 
procedure F LONG_FSTP rvar r real); 
procedure FTEMP FSTP fv r r : r ea l >; 

EXTERN; 

EXTERN; 

EXTERN; 

EXTERN• 

EXTERN; 

t;;XTERN; 
EXTERN; 

EXTERN; 

EltTERNi 

EXTERN; 

EXTERN; 

EXlERN; 

EXTERN; 

EXTERN; 

EXTERN; 

EXTERN; 

EXTERN! 

EXTERN; 

EnERNi 

EXTERNi 

EXTERN; 

nTERN; 

EXTERN; 

E~TERN; 

EXTERN; 

EXTERN; 

EXTERN; 

EXTERN; 
EXTERN; 

EUERN; 

EXTERN; 

EXTERN ; 

EX TER N; 

EXTERN; 

EXTERN; 

E TERN; 

EXTERN; 

EXTERN; 

EXTERN; 

EX TERN; 

EX TERN: 

EXTERN; 

EXTERN; 

EXTERN; 

EXTERN; 

EXTERN; 
EX'!"ERN; 

EXTERN; 

EXTERN; 

EXTERN I 

EXTERN; 

EXTERN; 

EXTERN; 
EXTERN; 

EXTERN; 

EXTERN; 

EXTERN; 

EXTERN; 

EXiERN; 

EXTERN; 

E TERN; 

EXTERN ; 

EXTERN; 

EXTERN; 

EXTERN ; 

EXTE:Rt~; 
E:XTERN; 
EXTERN; 

EXTERN; 

EXTERN; 

EXTERN; 
EXTERN; 

EXTERN I 


XTERN; 

EXTERN ! 
EXTERN ; 

EXTERN; 

EXTERN; 

EXTERN; 

EXTERN; 

EXTERN; 

EXTERN; 

EXTER.N; 

EXTERN; 

EXTERN; 

EXTERN; 
EXTERN; 

Listing 2 coritilwed on page 347 
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Introducing the
PT-88 jet printer.
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Anything else is 

just a lot of noise. 

In a market where noisy superlatives such as 
"incomparable': "second-to-none': and "the 
epitome of excellence't are casually applied 
to a wide variety of printers, Siemens has 
taken a more quiet and purposeful approach. 
The PT-88 is our new jet matrix printer. Upon 
close inspection, you'll see that it is equipped 
with all the features your business can benefit 
from-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 QUI ET 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 .. .right next to your 
work place if you wish. 

In short, the PT-88 puts it all together­
reliability, flexibility, performance, and low­
cost operation-all in one compact, super­
si lent unit. The result is a printer of exceptional 
long-term value. Now the question remains­
ls it incomparable? Second-to-none? The 
epitome of excellence? We'd want you to 
decide for yourself. One thing'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 Palals Road, Anaheim, CA 92805 
(714) 991-9700. 

Quietly impressive printers... 

from Siemens. 



Repeat it once more... "No manual 

tax preparation in '84" 


Micro-Tax · can lurn your personal 
computer into a profit center - you 'll 
increase your client volume and take 
the drudgery out of tax preparation . 
And since the returns never leave 
your office, you have complete c lient 
security. 

MICRO-TAX" IS COMPREHENSIVE. 
ll oilers three Federal tax packages 
and 23 fu lly inlegrated state pack­
ages. so you can select the programs 
that best meet your needs. Level II 
has a tax depreciation module. and ii 
aulomalically computes underpay ­
ment penalties, self-employment 
taxes . minimum taxes, and 
income averaging . For those who 
prepare Federal partnership, 
corporate. and Subchapter S 
returns. Micro-Tax· has a Fed· 
eral Level 111package. Each 
tax season Micro-Tax· offers 
you an update package. 

MICRO-TAX' IS VERSATILE 
The program is compatible 
with your IBM PC ' or XT" , 
DEC Rainbow· , Radio Shack', 
or any other personal com ­

Inst ad, ve your elf 
time and money and 
satisfy your cli n ts 
with your personal 
con1puter and .. . 
MICRO-TAX. 


FULL FEDERAL 
fll lCRO·TAX • 
PERSONAL 
COlll PUTEA 
SYSTEMS 

1982 SCHEDULE AND FORMS INCLUDED 
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~: 
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PRINTS 
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L•,.12. Prvfeulan•I • • . . ·Il·.. . . . . ..,.. ., . . . . . . . . . . . . 
l• dlvldu•I Pn k, ge 

l evel 3. Parlnersbipt .. I· I . I·.. .. .. . . 
Carpa111e Packa~e 

puter with CP/ M". PC DOS" or MS 
DOS·- from Apple· to Zernt11·. 

MICRO-TAX" IS FLEXIBLE. It's up 
to you; you can inpul the client tax 
1nformat1on at the time of interview 
and produce the forms 1mmed1ately. 
or enter data during the day and 
batch print returns at night Micro ­
Tax · prints your returns on IRS 
lorms. IRS approved subslilute forms , 
or with transparent overlays . 

MICRO-TAX' IS FRIENDLY. You 
can organize data entry in a se­
quence very similar to that of manual 
tax preparation, or you can compute 
forms ou t ol sequence. It's up to 
you. So go ahead. repeal rt once 

more ._. "No manual 
tax preparar1on in '84 " No 
need- once you 've got 
Micro-Tax · . Call Micro-Tax· 
d1rec1 for complete details . 
or call your local dealer. 

Prove 11 to yourse11 : order 
a demonstration package ­
a complete 1982 Federal . 
Corporate/Partnership or Stale 
system for only $58.00 each 

• 23 lnlegraled Slale Relurns Avalfabfe • Orders lakon fo r yearly updale packages 
· Forms subj ect lo IRS chilnges lor 1983 l ilx year 

MICRO-TAX' MICROCOMPUTER TAXSYSTEMS, INC. 
6203 Variel Avenue , Suile B Woodland Hills, CA 91367 

Phone (213) 704·7800 
'C1PM -1rademark ol 01~ 1 t al Researcll . Inc.. OEC Rainbow - trademark al 01g1U11 

£qu1pme•I Corp . MICRO·TAX - trademark ol Microcompuler Taxs~s1ems . Inc : 


MS OOS - llademark ol M1crosol1 C-Orp ; PC DOS. IBM PC. and IBM XT-trademarks ol IBM; 

Appl~-1radema1k o1Apple Compu ters: Zen11n -1rademark ol Hea1n Company .and Zenith 


Rad10 Co1p ; Rildro Snack - lrademar of Tan dy Corp . 
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to accompli h the register operation. 
Therefore, we can have any one of 
eight variations to the register opera­
tion executed. 

The obvious method of approach­
ing this would be to compare the 
register parameter i with each possi­
ble value from 0 to 7 and execute the 
appropriate 8087 command when a 
match is found (i.e., "IF REG=O 
THEN XX.XX ELSE IF REG= 1 THEN 
YYYY .. !'). But this requires up to 
seven run-time comparisons for each 
call. Because the e comparisons slow 
down the actual execution of register­
based .PA587 procedures, I Jocked for 
another way around the problem. 

Looking at the structure of the 8087 
register operations, I made two ob­
servation : 

1. 	All register-operation op codes re­
quire exactly 2 bytes. 

2. 	The register selection for each of 
these op codes is encoded in the 
ame manner for aJL such opera­

tion . The low 3 bits of the second 
byte store the register number 
(thus allowing for the eight reg­
i te.rs that the 8087 contains) . 

Because nil 8087 register operation 
use the same 3 bits to specify the reg­
ister in the ESC command, we can do 
a naughty thing and set up some self­
modifying code. Self-modifying code 
is tricky and somewhat risky because 
it relies on changing the machine­
language code during run time for 
correct operation. This is dangerous 
for numerous reasons, not the least 
of which is that this code must never 
be put into read-only memory 
because it could not modify itself and 
thus would not work correctly. 

Let's look at PASSTACK as found in 
listing 1 and see how it works. The 
first six instructions make the actual 
code modification. The line im­
mediately following the FLAG: label 
(containing R1 R2 R3) is the Line of 
code to be modified. Upon macro e ­
pansion of PASSTACK, R1 hrough 
R3 will be replaced by the parameters 
passed, which will in turn cause 
some M80 7 macro to be invoked, 
resulting in a 2-byte ESC 8087 
instruction . 

As an example. look at the macro 

Us/mg l co11h'n11ed; 

pr-ocedure FSPEC FSTSW .(var s.pecial : real); EXTERN; 
procedure F _FSUB; EXTERNr 
procedu.-e FST_ FSUBt.-eg : 1oteger); EXTERN; 
proci;>dure FSTl _ FSUB(reQ : int.Rgl!rl; EXTERN; 
procedure FSHORT_ FSUB Cvar r : rea1); EXTERN; 
pr'ocedure FLONS_ FSUB!var r : r eall i EXTERN I 
procedure FSTI_FSUBP(r,l!g : integer / ; EXTERN: 
procedure F_FSUBR; EXTERN; 
p.-oce·dure FST_ FSUSR Creg : .i ntec;ier, ; EXTERN; 
proc@dur@ FST l_FSUBR (r!!!g : integer>; EXTERN; 
procedure fSHORT_FSUBR\var r : real); EXTERN; 
procedure F LONG FSUBR!v r r: real)" EHERN; 
proce.dure FSTl_FSUBRPlreg : 1nteger); E"XTERNt 
procedure F_FTST; EXTERN; 
procedure F _ FWA?l; EXTERN; 
procedure F _ FXAM: EXTERN; 
proceou.-e F F XCH; £HERN; 
procedure FSTl_FXCHlreQ 1nt~gerl; E.XTERN; 
pr"o cedure F _F )(TRACT: EXTERN; 
procedure f_FYL2 X; EXTERN? 
procedur'e F_F~L 2~PJ ; EXTERN; 
procedurl! F_F ~X H li EXTERN; 

procedur"e F _ FSTP; 
procedure C_IBM_B0871var K : 
p.-oc edure C_ 6087_ 1BMCvdr 11 : 
funct i on C~K87 1nte~er": 

f unc ion E H8 7 integer; 
f unc tion GETST int geri 
t une i o n STATUS 1nte9er; 

rea lJ ; 
r al ) ; 

EXTERN; 
E TERN; 
El( TER N I 
EXTERN; 
E TERN: 
EXTERN; 
EXTERN: 

I t L IST;­

Listing 3: The expanded s e111bl!f-/a11g11age corle resulting from the e.xµansio11 of the macn1 
call PAS87 FADD SHOR.I 

PUBLIC FSHllR1'_ fA00 , Beg i n subroutine FSHORT_F ADD 
FSliORT_FADD l'RUC FAH 
PIJSH BP Sa ve caller's ftame pointer 
MDV BP , SP Set up own frame polnter 
HOV £JP , lBP+6l , Move addr to parameter into BP 
FAOD SliORT t BP J Add short-real memory op to 8D87 

POP BP Restore callers frame pointer 
RE'!' 2 Return, discard VAR parameter 
FSHOlrI'_FAOO ENOP End subroutine FSHORT_FAOD 

Listing 4: The expa11ded assembly-language code resulting from the expansion of the macro 
cal/ PAS87 FADD ST,ST(i). 

l'UBLlC FST FAIJIJ B1t9in subrout ln1t 
rsT_FADD PROC rAn 
PUSH BP , Save caller's frame 
MOV BP , SP Access own frame 
MOV ax .orrstT rt~c.2 Cet address lo second byt• of op 
HOV At , t: S t BXJ Cet byte to be c h&nged 
AN D At , OFBh Cl ear out lowest three bit§ 
011 AL ,t BP+6 J , Access pa r&met r , sel reqi5ler 
HOV cs t ax l • /\t S&Ve new oper•tlon , modify cod e 

Cle&< BD83 intern&! fetch queue 
~' LAG . 

FADD ST , S.T I 1 ) Execute 0087 aper&lion 
POP J>P Re5tore calle r '» fr&me 
RE:T Z , R~turn , d iscard paramel~r 
fZT_FADD £NOP , End su broutine 

xpansion of the PAS87 FADD 
ST,ST(i) macro call . PAS87 receive 
PJ=FADD, P2=ST, and P3= 
ST(1). 01ecking P2, it matches ST and 
invokes PASSTACK, passing to it Pl, 
P2, and P3. PASSTACK then has 
Rl = P1 =FADD, R2=P2 = ST, and 
R3 = P3=ST(i) . The result of this 
expan ion is given in Ii ting 4. Notice 

that the line after FLAG : ls now 
FADD ST,ST(i). This invokes the 
M8087 FADD macro and results in 
the 8087 ESC OOH.,AX. command 
(equivalent to FADD ST,ST(O)) be)ng 
assembled. This is then assembled 
into the machine-language instruc­
tion 08 CO (hexadecimal). The lowest 
3 bits of the CO byte specify the 
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register to be used. Thus, by chang­
ing the lower 3 bits of the second byte 
before executing any register opera­
tion, we will change the register 
used . 

111e code preceding the FLAG label 
accesses the second byte of the 8087 
operation, adds in the register value 
passed as the parameter from Pascal 
(using a logica1 OR operation), and 
stores the byte back in memory 
before executing it. This results in the 
proper register value being used. 

1f the use of the]MP FLAG instruc­
tion in listing 4 puzzles you (the JMP 
simply moves to the next instruction 
because FLAG is immediately after 
the JMP), look at it as the penalty for 
using self-modifying code. I spent 
several long and frustrating day try­
ing to figure out why the PA587 reg­
ister operations were not working 
quite right before I determined the 
cause of my problem and its solution. 

The problem, to make a long story 
short, is that the 8088 CPU is too ef­
ficient. The Intel 8088 and 8086 CPUs 
have internal instruction prefetch 
queues that are used to fetch instruc­
tions for the CPU before they are ac­
tually needed . This greatly improves 
the speed with which the CPU can 
execute instructions. 

The 8088's internal queue is 4 bytes 
long-that is, the CPU loads the 4 
byte into the prefetch queue im­
mediately following the one being ex­
ecuted. Look at the code expanded in 
our example and mentally remove 
the JMP operation momentarily. The 
MOV CS:[BX),AL instruction modi­
fies the 8087 register operation (in the 
example of listing 4, the instruction 
FADD ST,ST(i)} and immediately ex­
ecutes that operation. However, this 
MOY instruction modifies the FADD 
instruction in program memory-an 
unmodified copy of this instruction is 
already in the prefetch queue, and it 
is this copy that is about to be ex­
ecuted. Result: things don't work as 
e ·pected (a true understatement). 

The solution to the problem is the 
JMP instruction. The CPU will always 
discard its internal queue and reload 
lt starting with the destination of the 
jump instruction. Even though the 
JMP in PASSTACK does not reaUy 
change the flow of the program, it 

fools the CPU into flushing its inter­
nal queue. The CPU then fetches the 
next instructi n after the )MP, which 
happens to be the correctly modified 
8087 register operation. 

This problem was almost enough 
to convince me lo change PAS87 to 
the more straightforward approach of 
comparing the parameter received 
from the Pascal caller with the values 
0 to 7 and executing the appropriate 
8087 instruction. But this would in­
crease the execution time of the reg­
ister-based procedure , so I stuck 
with the sell-modifying approach. If 
you would rather not · use se[f­
modifying code, simply rewrite the 
PASSTACK macro and reassemble 
PAS87. 

PAS87 Design Conclusions 
We have now looked at the 

methods J used to construct the 

PAS87 file shown in listing l. When 
assembled using the IBM Macro As­
sembler, this produces a library of 
Pascal-callable procedures that access 
the 8087 NOP. Listing 2 (P87 _INT) 
lists the corresponcting Pascal pro­
cedure declarations for each PAS87 
routine. 

PAS87 is assembled one time by the 
user, and the resulting object file is 
linked with any compiled Pascal ob­
ject files that need these routines. To 
access any PAS87 routine, the Pascal 
program need simply include the 
statement { $INCLUDE P87 _INT } . 

At this point, we have finished the 
discussion of how PASB7 works. 
When listing 1 is assembled, all 129 
operations for the 8087 are set up as 
callable procedures from Pascal. To 
assemble PAS87, you need to have the 
M8087.lvlAC file examined last month 
on the disk. Due to the heavy use of 

Li.sling 5: An IBM Pa cal program to repeatedly perform a cowplicnted aritlwreli c11/c11/11­
tio11 described in the listi11g. The text describes tire results of comparing Oris program wil/1 
a similar one that does 11ot use 1/1 1! 8087 for ils c:alculcifions. 

JS IC Li net Souru Line !SK PersDn.i l Co1puler Pa>nl Co1pller YI. BB 
0il l ( fllfLE: ' figure 3: Saapl~ application of PASB7' J 

2 ( lPil6ESl1£:6~ SllNESllE: 132 ' SY~1A8- $DEBUG­ ) 
3 

2ll 4 PRO!i~AH f 16URf3 HNPUT, OUTPO Tl : 
5 
b { SINCLUDE : ' A:PB7_!~T' l 

I~ 152 I SUST + l 
7 ( H01E : fhe above cooand tauses the Pascal coa~i l er to 1ook out .o th e 
e ( A: disk dr ive tor a Ille na1ed P87_1HT. This f le contains ) 
9 [ al l ol lht> PASB7 procedure declarations ) 

l ~ 
lf II 
lt 12 a.rm ze = 50084 

J3 
l~ 14 
lti 15 ~ . : arr a'/ ll. .arrsi:el of reali 
IS Ib loor, sHe: inteQerj 
11 17 result : reall 

1a 
I ~ ( OBJECT Of TH IS PROBRA" : to find the su1 of l lp1 1 x ~~2 1 + (e " xll " ~i.S l i 

2e over al I ol the arrays ~ ana v I 
{ l 

12 
Jj 23 begin 
11 2 ~ repe•l 

'2 5 
12 26 Mrite l' Enler ~rr a y si?e : ' Ii 
12 27 fEi!dln ~ siHH 

28 
2~ r lnit1ili1e the ~ and y arrays ~1th an thing. The5e values have no 
3~ r speci al 1eaninq to lhe1. S11ply test values. } 

12 3l for loop :~ l lo siie do begin 

Listillg 5 co11/i111m'f on pllge 350 
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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 universit ies. Its ex­
cellent documentation. 165 pages with an 
index. also serves as a classroom text. 
And, students love Nevada COBOL. It's 
the affordable, easy to use COBOL. Imag ine 
- 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 ANSl-74 standards wi th 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. 
Appl ications Prog.rammers proclaim 
Nevada COBOL the best comp iler for devel­
opment. It's fast. It 's compact. It's portabl e. 
Better yet, you can distribute your object 
programs, royalty free. 
Take advantage of our money back guar­
an tee. If you are not completely satisfied , 
just return the package- in good cond ition , 
with the sealed diskette unopened - wi thin 
30 days, and we will refund you r money. 
A powerful addition to their microcomput ­
ers . Since December 1979, when we ran 
our fi rst ad in Byte magazine, thousands of 
users worl dwide have discovered Nevada 
COBOL. There's even an established 
Nevada COBOL Users Group! 
Join them! Order now! 

ELLIS COMPUTING'" 


ALSO AVAILABLE: 
NEVADA FORTRAN '~_ $29.95 
NEVADA PILOT'M $29.95 
NEVADA EDIT™ $29.95 
COBOL APPLICATIONS 
PACKAGE 
BOOK 1 _____ $ 9.95 

Commodore-64 version available from Commodore Business Machines. 

I MAIL TODAY! To : Ell is Computing, Inc. 
3917 Noriega Street 
San Francisco, CA 94122 
(41 5) 753·0186 

The CP/M ' Opera ting System, an 8080/8085/ZSO mic roprocessor, and 
32K RAM are required. 

Software Packages: 0 COBOL 0 FORTRAN 0 PILOT 0 EDIT 

Diskette Formal: 8" D SSSD (Standard IBM 3740 formal) 
5 •;.• D Apple CP/M D Xerox 820 (Kaypro) 0 Osborne1 
0 Televideo 0 Micropolis Mod l l D North Star DD 0 North Star SD 1 
0 TRS-80 Mod I with CP!M («1 4200 hex 0 TRS-80 Mod I/Mapper 

0 Heath Hard (Z-89) D Heath Solt (Z·90) 

D Superbra in DD DOS 3.X (512 Byte sectors) 
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8us.nes. Mach ones. Corp avad• COBOL, Nev da roRTRAN Nt>Yada PILO T N1wa1a EDIT and El IS Computrn9 a1e lracternarks ol Enis Cornpulmg Inc I 1983 Ellis Compulmg , Inc 

DYTE September 1983 349 



L1sli11g 5 corit im1ed; 
nested macros in PAS87, its assembly 
takes more than 25 minutes. But this 
is a one-time cost. After the initial 
assembly, you simply keep the 
resulting object file around to be 
linked with any Pascal program that 
needs it. 

The compilation time of a Pascal 
program u ing PAS87 via the P87 _ 
INT declaration file is not vis ibly af­
fected. Listing 5 contains an imagi­
nary Pascal application program that 
uses the PAS87 package. This pro­
gram takes two large arrays of real 
numbers (x and y) and calculates 

I: 7r(x[i]2 + e"•ri r s 
; 

Pascal Type 
Extensions via PAS87 

r need to comment briefly on using 
PAS87 and the 8087 capabilities to 
support numeric data types not sup­
ported by IBM Pascal. PAS87 pro­
vides a way for Pascal programs to 
bypass the type-checking protection 
features of the Pascal compiler and 
perform numeric calculations with a 
higher degree of acctuacy. For exam­
ple, Pascal does not handle double­
precision real numbers (64 bits long). 
1f you want to use numbers of this 
precision, you can do so as long as 
you are very careful. 

Perhaps you have an application 
that requires greater accuracy than 
that offered by the IBM Pascal's 
single-precision real numbers. You 
would thus like to do all your 
numeric calculations in double-pre­
cision arithmetic. Of course, the 8087 
stack mechanism lets intermediate 
results be left on the stack as 80-bit 
temporary values. But if you have 
hundreds or thousands of inter­
mediate double-precision results, you 
might want to keep them in a stan­
dard Pascal array or some other data 
structure. You can sneak around the 
Pascal single-precision limitation as 
long as all input and output opera­
tions (using READ and WRITE) oc­
cur using standard single-precision 
Pascal numbers. 

For example, suppose you want to 
set up an array of 100 double-pre­
cision real numbers in your PascaJ 
program. You cannot declare in 
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n 32 ~fl oop } : = i Ioat II oop I; 
13 33 yC loopl :: l / lloaU!oopl ; 
12 34 end; 

3S 
12 36 writeln (' Done w1th initial n ation ') ; 

·7 
3S ( Now, CDn~·er t •ho le array fro1 IBll to 8f87 for1a t ) 

12 3~ for loop :~ 1 to s1zp do begi n 
13 4B CJ8~_B887M looplJ: 

1l 41 (_IB~ _ 8087fyCloopl l ; 

12 42 end : 
43 

12 H
•s 

•r iteJn r Done " ittl nwm ic convers ion' I: 

46 ( Using the 9 87 , find. su.~ fro• l to l S ~lHlpi t x....2 t e ..y ) .... j,5/l l 
47 

12 48 F_F!Nlli ( Initi al ize U1e Bl07 l 
12 4~ FJLDli ( ln illalia r unn in~ su1 of calcu lal1on l 
l 2 Si Jor loop := I to size do begi n 
1· 51 F_FLDPI; I Hove pi onto top of 8&87 stack l 
13 52 f SHORTJLD lxl looplH ( ~ove next value of~ onto slad l 

S3 
S~ ( Now , we woul d l ike lo ~quare the curr ent ~ alue of i (•hich 
SS s en the shck l. Me can do this ~ ia an 8887 
SI. 'F"UL ST ,Sll01' opention lblls B8S7 to 1ultiply 
57 the tap of stack by itsflf and leave resul t on fDSl } 
58 FS T_F~Ul! i l i 
59 
6~ : At thi s point, the top o+ 8887 stack contains ~ ....2 and 
61 second ~ l ot contai ns pi. ~e •ant lo 1ulti ply the t•o so 
62 execute a s11p le ' class1cal stac k• 1ultipl y Mhi ch 1ult ipli es 
63 the lo? lNo ele,enls and leaves onl y result on stack top ) 

LI b~ F .F~UL: 
65 
~6 

li 7 
(~o~, I els I ind Inf yJ . Si nee the B8B7 !\as no opeut 1nn to 

Cilculate thi s directl y, •e 1ust use the formu la 
118 " l~ (yl '"l og tyl/log !el• with log n base 2. > 
69 

13 1& f _HDL2£; ( Load log e !base 21 onto TOS } 
Jl 71 F}LDl i (Let ' s calculate l/ Oog el ) 
13 72 F_F D l V; { Sltl I : TOS/ST ( l l foll owed by PDP ) 

7l 
13 H FSHORTJLD (y(JoopJJ; (Set yon TOS} 
(3 75 f_FYLll; { Find TOS=Sllll t L06(ST(8) 1 > 

7b 
17 CAt t is point, he 8987 s t ar ~ cont ains tkr ee values , The 
78 JDS contai ns the result of Inly) wh il e the second 
79 eletenl con. ains pl t A2, Let5 add lhese toqether 
BS and find square root. Then add result lo mrent 
Bl runni ng su1 Nh 1ch 1s lhe third ele1ent on the stack ) 
82 

13 83 F_FllDDi ! Cl ass ica l .stac k add l 
13 94 f _FSQRTi ! lake square root of re.sol t } 
!) SS F_FADD ; {Update running su1 usi ng class ic ~! st ack add l 

86 
12 67 e~d~ repeat .loop I 

sa 
89 ( No•, "onvert result t o 1811 nu•ber lor 1at } 

12 90 FSHORT _FSTP (r esul l l ; 
l2 91 c_eea7_!Bll lr esu ltll 
l 2 91 wrileln( ' final Vi l~e 1s ' ,result) ; 
II 93 until false ; 
11e 9~ end. 

Errors Narns In Pass On e 
~ B 
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Apple®ll·compatilJle 
CP/M compatible 
128Kof AAM 
Built-in floppy disk drive 

• 	Disk controller 
80 column card 
Serial interface 
Parallel interface 

• 	Upperandlowercase 
VisiCalc®keys 
Cursor control pad 

• 	Numeric pad 
Auto repeat lceJ 



Pascal DBL : array[l . . 1001 of 
doubJe_reals; . You can, however, 
declare DBL : array [1 ..200] ofl'eal;. 
Thjs tells Pascal to set aside room for 
200 32-bit single-precision real num­
bei:s. You can then turn around and 
use this structure to store 100 64-bit 
numbers on a temporary basis. 

You begin to trick Pascal when you 
call a PAS87 procedure such as 
FLONG_FST(DBL[O]). This opera­
tion will move a long-real value from 
the top of the 8087 stack into the ad­
dress that point to the zeroth slot .in 
DBL. The 8087 takes over, moves 64 
bits of data from the stack to that ad­
dress, and returns; note that it moves 
64 bits of data, not the 32. bits that 
Pascal itself associates w ith DBL(O) . 
Pascal has no idea that anything out 
of the ordinary has happened . Of 
course, what did happen is that slots 
0 mtd 1 of DBL have been filled to 
store the 64-bit value. 

As long as you, the programmer, 
are aware of what has occurred, 
everything is okay. You simply have 
to remember that the first long-real 
will be found at DBL[OJ, the second 
at DBL[2] 1 the third at DBL(6], and 
. so on. This technique can be ex­
panded and refined as long as you 
are very careful . Remember, you are 
defeating the type-checking mecha­
nisms that make Pascal so nice to use, 
so beware. 

PAS87 Utility Routines 
We will now look at the supporting 

procedutes and functions in listing 1 
starting with procedure C--1BM_ 
8087. They should look familiar 
because we used them last month. 
{Actually, the last four, functions 
CHK871 EXAM871 GETST, a n d 
STATUS, are listed onJy as comment 
lines. Their full definitions, starting 
with the word PUB IC and ending 
with the word ENDP, should be 
copied into this file from listing 3 of 
last month's article.) PASB7 users 
need these routines to use the 8087 
from Pascal. 

Recall from last month the different 
storage formats used to define IBM­
iormat teal numbers versus 
8087-format real numbers. ln IBM 
Pascal, any reaJ number that ls de­
fined as a constant or is jnput (using 
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a READ) or output (using a WRITE) 
must be in the IBM real-number for­
mat. On the other hand, all real num­
bers sent to and received from the 
8087 must be in 8087 fol'mat. The 
c_t8M_8087 and C 8087_IBM 
procedures convert short-real 
numbers from IBM format to 8087 
format and vice versa. These routines 
convert the short-real number found 
at the memory location specified­
that is, they convert the value ''in 
place/' destroying the number in its 
original format. 

It is up to the user to ensure that 
the values being used in a program 
are always in the appropriate format. 
lf you move an IBM~format real m,i,m-

It is up to the user to 
ensure that the values 

being used in a 
program are always in 

the appropriate format. 

ber into the 8087 or print an 
8087-format real numbet1 you will be 
working with or printing incorrect 
numbers; to make things wor e, you 
may not get any indications that you 
are in error. As a general approach to 
handling the format problem, you 
can try to convert all IBM-format 
values into 8087 format as early as 
possible and leave them in the 8087 
format until it is absolutely necessary 
to convert them bad~ to lBM format. 

Tn several programs I have written 
using PAS87, I was able to make a 
single conversion from TBM format 
for all my variables at the beginning 
of the program and use a special 
CONV_ WRITELN procedure that 
would automatically convert 8087 
numbers into IBM format, print them 
to the screen, and convert them right 
back to 8087 format for additional 
computation. The conversion rou­
tines are very efficient, but it is best 
to avoid too many unnecessary con­
versions. 

(Note that this number-format 
problem does not affect the use of in­
teger values. The 8087 word-integer 
format is the same as the IBM integer 
format.) 

The last four functions perform 

needed tests on the internal state of 
the 8087. These are CHK87 (which 
returns the results of an 8087 com­
pare or test operation), EXAM87 
(which determines the validity of the 
number currently on top of the 8087 
stack)1 GETST (which returns the 
cwrent stack-top pointer value), and 
STATUS (which returns the value of 
the 8087 status word) . These were ex­
p lained in greater detail in last 
month's article. 

Performance of PAS87 
The big question is "How much 

does my application benefit by using 
PAS87?" ln other words, will exten­
sive use of the 8087 from Pascal really 
be worth the trouble? If you are in­
terested in high performance and you 
have a C1umber-crunching cipplica­
tion, the answer is yes. 

As a very simple test, T imple­
mented the program of listing 5, 
adding some additional commands 
that let me accurately measure the 
time needed to execute the program 
for various sizes of arrays. I then 
rewrote the program to accomplish 
the same thing from standard Pascal . 
Testing the running time (excluding 
the time to inimtli.ze the arrays) for ar­
rays from 500 to 5000 real numbers in 
size gave an average execution time 
for the PAS87 implementation that 
was 65 times faster than the straight 
Pascal execution time. For example, 
with 5000 elements the PAS87 im­
plementation took less than 4 sec­
onds to run; the standard Pascal ver­
sion, however, required more than 
265 seconds. 

Now this is an impres ive improve­
ment. But it is misleading, too, 
because it emphasizes the very 
operations that show the 8087 to its 
best advantage. To be fair, I also 
tested a long and fairly complex gen­
eral linear-equation solver library in 
IBM PascaJ, a program with an in­
struction mix much closer to an 
average Pascal program you might 
write. 

It is beyond the scope of this arti­
cle to go into much detail about. this 
program except to say that it uses 
Gaussian elimination with partial 
pivoting to factor and solve a set of 
linear equations. The linear equations 
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International Resource 
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losing their jobs to computers, 
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With NRI training, you'll be 
prepared. You can have a profita­
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future as 
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need to quit your job. As a class 
of one with complete course 
materials and the backing of a 
staff of professional electronics 
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are entered in matrix form, factored 
into their Jower- and upper-triangular 
matrix (LU) components, and then 
solved. 

The 8087-PascaJ and Pascal-only im­
plementations of the program were 
designed to record the times required 
to factor and solve matrices from 5 by 
5 up to 120 by 120 (an upper limit dic­
tated by the 64K-byte data area allot­
ted by IBM Pascal). The 8087 version 
of the program was written directly 
from the straight Pascal version so 
that they are as close to identical in 
structure as possible. 

expect an improvement of 3 to 10 
times through the use of the 8087. 

Conclusions 
The Pascal support package for the 

8087 (PAS87) ctiscussed in this article 
provides access for the user to the full 
8087 instruction set. The negative 
side of PAS87 is that it does require 
you to fully know the inner workings 
of the 8087. Because you must under­
stand and manipulate the current 
state of the 8087, you will be working 
at a programming level that is about 
the same level as assembly-language 

programming. The unarguable 
positive side of using PAS87, though, 
is that it provides a remarkable im­
provement in execution speed to the 
Pascal programmer. Thus, PAS87 
brings the power of the 8087 to both 
the experimenter and the program­
mer who needs extra performance in 
Pascal programs.• 

Tim Field has a master's degree irr computer 
science from Purdue University. He is currently 
involved in some freelance tec/rnical writing a11d 
soft ware droelopmenl projects for tl1e lBM PC. 

After timing the programs and 
analyzing the results, I came to the 
following conclusions: the use of the 
8087 consistently sped up the fac­
torization of the d ifferent-sized 
matrices by a factor of three, and the 
8087-based program solved the fac­
tored matrix twice as fast as the 
Pascal-only program. (It took the IBM 
PC 461.9 seconds to factor a 120 by 
120 matrix and another 10.5 seconds 
to solve the LU matrix. The 8087 cut 
this time to 154.5 seconds to factor 
and 5.2 seconds to solve the ame 
matrix.) 

This program shows the 8087 con­
tributing a Jess spectacular but still 
significant improvement to the execu­
tion speed of Pascal programs. The 
8087 caused a smaller improvement 
in this case for two reasons: first, the 
general-purpose overhead in this 
program (similar to the overhead in 
most Pascal programs) does not in­
volve the kinds of functions the 8087 
contributes; second, the standard 
IBM Pascal is already able to do some 
of the arithmetic in this program (ad­
dition and subtraction, for example) 
quite competitively. As a general rule, 
computation-intensive programs can 

Software on Djsk 
Disks containing PAS87/PB7_JNT (this 

month) and M8087 (last month) are 
available on standard IBM single-density 
fomml 511.-inch floppy disks. For more 
pricing nnd 8087 infonnation, contncl 

Field Computer Products 
909 North San Antonia Rd. 
Los Altos, CA 94022 
(415) 949-3457 
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Ifyou are serious about dBASE ll ,.. 
you need DBPlus:" This program 
runs outside of dBASE II,"' and per­
forms the following important 
functions on dBASE ll "'data files: 
• ort 
• Compress/Decompr ss 
· Transform 
DBPlus ,.. is designed to free you 
from the chore of typing, or 
memorizing a new language. In 
most cases all you have to do is 
move the cursor to the next menu 
item and press return! 
ORT 

DBPlus™can sort a data file up to 
15 times faster than dBASE JI"' on a 
single field; 32 fields may be sorted 
in a single pass, and each additional 
field requires 1% more smting time. 

COMPRE IDECOMPRE S 
Acopy 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 floppy 
disks.Compressed files 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. 
dBPlus"' can also create a new 
file which is compatible with 
WordStar/MailMerge."' 
Now retailing 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! 

dB.i\SE ll b .l rf$!blC':ltd 1ndc11\0lrl of ""'1l011T~l'. lM:... 
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Echonet 

Part 1: A Flexible Programming System 


Th is interactive system combines natural language and machine­
native code to revolutionize the way we solve problems with 

computers. 
by C. Bradford Barber 

Echonet is an interactive system that lets you manage 
and create programs in m uch the ame way that we 
manage and expand our natural language . To do this, 
Echonet has a dictionary of entries (useful functions) that 
perform specific tasks. Instead of one programming in­
struction for a thousand different uses, Echonet has a 
thousand entries, one for each dillerent use. Echonet 
entries are defined by other entries and compiled, from 
those entries, into complete, executable programs. 
(Note: Last year's version of Echonet used 8080 instTuc­
tions to define some of the entries. The next version will 
define all entries in terms of entries. I ' ll explain the pro­
cess in part 2.) 

Perhaps the most important concept employed by 

Next 11um fh 's article and glOSSll ry will define in detail the follaw­
itrg tenns as they apply to Echonet: 

compile 
entry 
Indented program 
object 

data 
entry definition 
indicate 
object name 

Echonel lfictiomr:ry 
entry name 
instruction 
relocatable code 

Echonet, though, is the separation of an entry's mean­
ing from its definition: the meaning of an entry is what 
we understand it to do and what the computer does 
when it executes th e entry; an entry 's definition is how 

Blackboard 
Commands 
Compile 
Do 
Entries 
Get 
Go To 
Help 
Next 
Previous 
Steno 
Slop 
Test 
Text 
Work 

go to blackboard entry 
go to commands entry 
comp~le relocatable code for the entry 
compile and execute the current instruc~on 
go ro . _ . entries entry 
get the contents of stored text 
go to the entry indicated by the current instruction 
go to . . . help entry 
go to the next entry (usually the working entry) 
go to the prevlous entry 
insert the matching word 
stop execution 
go to test text for the entry 
store an entry definition into stored text 
define the current entry as the working entry 

Table 1: The function keys available on tlie author's Eclronel 
system a11d used in this article. 
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the entry is described in terms of other entries. 
To introduce the system, let us follow Carl, a 

hypothetical Echonet user, as he develops a program 
for controlling a robot vacuum cleaner. Then I'll show 
how Carl creates an instmction (part of an entry) by add­
ing an entry to the Ec.honet dictionary. Through these 
examples, you will see that writing entries takes the 
place of writing and maintaining programs. (Next 
month I'll describe entry compiling and define how 
Echonet works.) 

The examples are based on an Echonet system that 
runs on a ZBO microcomputer with 8-inch floppy disks. 
The computer's terminal is a Heath WH19 with labeled 
function keys (see table 1). All keys, except for Com­
pile, complete their operation. almost immediately. 

A Scenario 
Carl returns to his computer lab after a week's vacation in 

the mountains. He tums on his computer and it starts hum­
ming. Text appears on tile screen. "Oh yes," Carl remembers, 
"1 was finishing my robot 11acuum-cleaner program. Let's see 
how far I've gotten." Carl presses Compile, but the compiler 
reports nn unknown instruct.ion in his program. Carl presses 
Entl'ies to find the correct wording for the unknown insfruc­
tio111 edits his program, and again presses Compile. 

Let's go over Carl's actions in detail . Here is what he 
saw after he turned on his computer: 

Vacuum one toom 

repeat for 15 minutes 
a.dju t fluor brushes for Vacuum 
check. Vacuum nozzle 
while Vacuum .. isStopped do 

rotaie Vacuum by 90 degrees 
move Vacuum forw;ird for 3 seconds 

This block of information displays an entry in an 
Echonet dictionary. It shows an entry name ("Vacuwn 
one room") and an entry definition : ("repeat for 15 
minutes," etc.). The entry name lets you indicate the 
entry with an instruction . For example, if an instruction 
(one line of text) was " Vacuum one room/' Carl could 
position the cursor to that instruction and pres the Go 
To key. The display would then show the entry Vacuum 
one room. 

The entry definition contains six instructions, one in­
struction per line. The second, third, fourth, and sixth 
instructions form a sequence by starting at the same col­
umn. They also form a subprogram, or indented program, 
of the first instruction . The indented program repeats 
for 15 minutes. First, it directs the robot vacuum cleaner 
to adjust the floor brushes for carpets or hard floor. Sec­
ond1 it checks the vacuum to see if the nozzle is blocked. 
Third, it rotates the vacuum if the vacuum is stopped 
by an obstruction. Fourth, it moves the vacuum forward 
for three seconds. 

When Carl pressed the Compile key, he could hear 
whirring and clicking from the disk drive as Echonet 

add TowerRin_g lo HanoiTower 
allocate Reference to Integer bytes of MemoryAJray 
clear lhe Console screen 
clear Number bytes of Buffer 
declare type ObjectName of Integer bytes 
declare ObfeclNa.me a local TypeNarne 
display Entry 
Jar each EntrY on EchoDlsk do lndentedProgram 
if CondiUonalClalJse then lndentedProgram 
load frequently used code 
optimize CodeElementArray 
wail for Number milliseconds 
print EchoDisk 
select RarnBank 
verify EchoDisk and check all TextEntry's 
wait untll User reads the Console 

Table 2: A few of the more than 800 entries from the Echcmet 
dictionary circa October 1982, listed in alphabetical order. 

read entries &om a floppy disk. In about 20 seconds, 
a message appeared on the screen: "unknown instruc­
tion : rotate Vacuum by Number degrees." Carl remem­
bered an entry for rotating the vacuum cleaner, so he 
po ilioned the cursor to the word "Vacuum" and pressed 
the Entries key. Almost immediately, the entry 
Vacuum one room moved to the bottom of the screen 
and the following entry appeared at the top: 

Vacuum entries 

adjust noor brushes for Vacuum 

cht<ck Vacuum nozzle 

display room with Vacu.um 

display Vacuum statistics 

lower floor brushes for- V•Kuum 

m ve Vacuum backward for Number seconds 

move Vacuum forward for Number seconds 

raise noor brushes for Vacuum 

rotate Vacuum clockwise by Number degrees 

turn ofi Vacuum 

turn on Vacuum 

tum Vacuum left 

Vacuum one room 


Echonet took the word "Vacuum" and appended 
' 'entries" to get ''Vacuum entries." Then it found the 
entry with a matching name in its dictionary. This en­
try lists other entries that use the Vacuum object. In 
Echonet, objects serve the same role that variables, ar 
rays,. data types, and data structures serve in a program­
ming language. Object names always start with a capital 
letter. 

Entry Names 
An entry definition contains instructions that indicate 

entries with entry names. An entry name describes what 
an entry does. This is important. It means you can read 
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and understand an instruction without reading the cor­
responding entry definition . Table 2 shows a list of en­
try names as examples . 

If you cannot figure out an entry from its name1 you 
have severaJ options. First of all1 many words and ob­
jects have Help entries that you can find by moving the 
cursor to the word or object and pressing the Help key. 
Here is the Help entry for HanoiTower (which will be 
discussed further next month) : 

HanoiTower help 

A HanoiTower is one of three towers for displaying the solution 
of a Hanoi tower puzzle. 

The rings on a HanoiTower are called TowecRings . 

The first HanoiTower is number 0. 

With many keywords and objects you can press the 
Entries key and see a list of related entrjes. Carl did this 
when he wanted to look at the Vacuum entries . You can 
also read the. entry's definition by pressing Go To, or 
write an instruction and press Do to see what it does . 

Let's get back to Carl. His screen showed a list of en­
try names that use the Vacuum object. Carl scanned 
down the list to find an entry that would rotate a 
Vacuum. He found: 

rotale Vacuum clac~vise by Number degrees 

He realized that in his robot program he had forgotten 
the word fl cJockwise," so he pressed the key labeled 
Prevfous and the entry Vacuum one room (the previous 
entry) reappeared on his display. 

With Echonet, you always work with a screen editor 
on the current entry, so Carl could quickly change 
' 'rotate Vacuum by 90 degrees' ' to ''rotate Vacuum 
clockwise by 90 degrees. ' 1 Carl pressed Compile and the 
compiler successfully generated relocatable code. 

The Scenario Continued 
Carl presses Test and finds the tests he developed a month 

ago while working on an earlier version ofthe vacuum-cleaner 
program. Now he presses Do. A top-view diagram of a room 
appears cm his screen with boxes showingft1mit11re and a cir­
cle showing his robot vacuum cleanet. As the circle moves, 
it leaves beltind a crosshatched pattem. Carl observes that the 
robot keeps following the same path, He. thinks, "Must be 
somethi11g wrong. It keeps turning at right angles. Let rnc 
check my program.'' Carl presses Stop tmd then Previous. His 
program reappears. "Oh yes, it sfmuldn 't turn 90 degrees each 
Hme. Let me try a prime number. '' Carl picks 73 degrees; he 
then presses Compile, Test, and Do. The display fills up with 
cross-hatching. 

When Carl pressed Test, the entry Vacuum one room 
moved to the bottom of the screen and new text ap­
peared at the top. Carl then saw the following: 

test Vacuum one room 

sho"'( Vacuum on onsole during 
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display room with Vacuum 
Vacuum one room 

display Vacuum statistics 

The test screen is another page of text associated with 
an entry. In this case, it consists of instructions for test­
ing Vacuum one room. The first three instructions 
model the vacuum cleaner using graphics . The last in­
struction, ' ' display Vacuum statistics/' displays 
statistics collected while running the model. 

Carl positioned the cursor to the instruction "show 
Vacuum on Console during" and pressed Do. Echonet 
compiled, loaded, and executed relocatable code for this 
instruction. A diagram then appeared at the bottom of 
the screen, showing the position of the robot vacuum 
cleaner (marked by a circle) in relation to existing pieces 
of fu!niture (shown by boxes). 

As Carl watched the display, the circle started mov­
ing, leaving a trail of cross-hatching behind it. Carl 
pressed Stop. The cursor returned to the test text at the 
top of the screen. After pressing Previous, Carl saw; 

Vacuum one room (compiled) 

repeat for 15 minutes 
adjust floor brus)'le.s for Vacuum 
check Vacuum noz.zle 
while V-icuum .. isStopped do 

rotate Vacuum dockwise by 90 degrees 
move Vacuum forward for 3 seconds 

Carl reduced the amount of rotation. to 73 degrees and 
retested the entry. 

Commands 
Its last test completed successfully, Carl 's robot vacuum 

cleaner appears to work. Carl presses Previous and then Com­
mands, finds the instruction "store code for Previous_ 
Entry into PROM:' loads aPROM into the PROM slot, and 
presses Do. Carl maves the new PROM to his robot and starts 
the robot vacuuming. Finally, he has a clean room. 

Carl pressed Previous to return to Vacuum one room; 
then he pressed Commands, anda new entry appeared 
at the top of the screen: 

coatmilnds 

edit backup text for Previous_Entry 
edit archjve teM t for Previous_Entry 

List code for Previous___Entry 
print text foT Previous_Entry 
tore code for Preyjou.s_..Entry lnto PROM 

load code optimizer 

The entry COIIUnands is ~list of useful instructions that 
act on the previous entry. The third instruction lists 
relocatable code for the previous entry; a listing helps 
you fine-tune short entries. The last instruction loads 
a code optimizer for generating more efficient code. 

The entry commands is similar to a menu: You can 
position the cursor to any instruction and press the Do 
key. But unlike most menus, you can edit commands 



Fat a small business system /hat's beer-budget priced, there·s no beller buy toddy I/Ian the l.l/(;.5lXJ 
Iran MWtlech. 

/l's g<Jt the same sparkDng performance leaf!Jres as other popvlar micros including: l-80A ptOCeSSOf, 
64K IWJ, CPn.t 22 operating system, and aMl comp(imMI ol business software i11eluding packa.ges for md 
process/fig, an e/ectrooic spreadsheet, a sorting u/Ility. amass mal~flg system and ad.lra base sys/em. This 
package is especlall'f designed f0t the MKJ.5lXJ by the StnJClured Systems Gtoup, ooe of I/le top s6ffWa1e 
ho(Ms In /he U.S. 

&ytXll/ Iha/, !he MJC.500 is dlflflitely not orrfinaire. Dual 5!' " floppy cJisk drives packing 5<XJK bytes 01 
kwf.pfofile disk s/0tage give you I/le ooline storage power you need. U~e comparabl'fpriced business micros. 
the M/C5(1} also features lt10e expatriability via two ffS.2:32C ports aoo a parallel printer port_ 

The eotk8f. though, Is price: Iha l.l/(;.5(X) comes with the prteelag ol an unbelieveable S1195, lnc/UsNe 
d the pt1tlfelflJ business sci/ware package. 

OI CQJIS8, dealers and OEMs can expect discounts when you buy them by the case. For Ml detai7s 
on the {XNledul MICSf». write MtJfl11ech flectron!Gs, 195 El Camino Real, Sunnyvale, CA 94081."0t-Phorle 
~) 538. 1542; In CalifOtnJa (408} 773-841XJ. 

MULT/TECH
ELECTRONICS 

Outside Nonh America Pleas. 
Contact: 
MULTITECH INDUSTRIAL CORP. 
977 MIN SHEN E. ROAD 
TAtPEJ, TAIWAN, ROC 
Tet: (02) 16!J.t225 
T_lx: 2315,6 MULTIC 19162 SERVEX 
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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. •ANOERSONJACOBSON•C. ITOH • QUME •BEEHIVE• 

DATASOUTH•OIABLO•CENTRONICS •NEC •PRENTICE 

l{.II3;l•ft 
INTERTEC SUPER BRAIN 11 
64K oo· .... .. ' .. ' ... $1874 

.
$64K oo· · , · · · · · · · · · 2249 

64KSD' (96TPI) , •• , - • . $2689 
' (Includes MISoH BASIC) 
DYNA BYTE 8116 BIT .. . , Call 
CALLAN 16132 BIT , • .... Ca!I 

1:1;11:0\J;f"W 
NEC 
7710 Ser.. - . .,. •·-, - - . $1899 
7715 .•.•. _, ____ _, __ , $1949 
7730 Par. -.. . .... ___ -$1899 
7720 .. • '- ' • ' -- • 52449 
7725 ' ' • ' - ' • ' - .. $2496 
Std. Trector77xx ,,.,,., $ 199 
3510 . .. .... ..... ... $1384 
3515 • . •. .• ' • ' •. ' '. - $1394 
3530 .. • . ..... -- .... $1390 
3550 (IBM) ........... $1709 
DATASOUTH 05180 . • _ .. Call 
DATASOUTH 05220 • , • , • Call 
DIABLO 
620-SPI • , •. •• , •• •• , • S 689 
630·R· 1021147 •.•• .. . . $1949 
630ECS . , , , , • , , , •• $2389 
630·R155· , . , - .• , •. , .. S1709 
'Hor IBp.i PC, .6,pple II , TRS-80) 
630K104(KSR) .. -- , .• $2265 
QUME 
Spril'l l 9/45 FP , .. , . , ... $1794 
Sprlnl 9155 FP - - - - - , . - $2080 
Sprlnl 9155 FP Ex. Mem $2188 
Sprinl 9/55 LP Ex, Marn - $2094 
Sprint 11/40-PLUS •. , • • $1449 
Bi-Dir FcmnsTractor • , •• $ 199 
CENTRONICS: 122 Par . $ 689 
351 ,_ ---- ...... , . $1673 
BarCode _.. _..... _, __ S 98 

AMPEX 
080 __ ___ _, __ , __ ,. ... $ 689 
PHAZE (3270 & , Mem) . $1589 
BEEHIVE (SMART DISPLAY) 
DM5 _ - . - - - - - - . - . - _- , - . Call 
DMSA .... ._ - - . _, - _, - - Cali 
DMB3 (Burroughs) , ______ Oall 
DM3270 (13270 EniUla,lor) __ Call 
Protocol Corwerte1 . _. , •. Call 
QUME 
OVT·102 .. ,. ... _, .... S 549 
avr-100 __ ...... ----- . . cau 
C.ITOH 
CIT 101 ... _ .. ,. ,_ , $11!89 
CIT t61 (64 Co~ors) . . . • • Call 
CIT 201 (Graphics for 

TEK4010J40!4) - , __ ,_ . Call 

ClT414 (Graphics 
640 l< 4a0 Res.) - · · - · - - • Oall 

TEXAS INSTRUMENTS
745Slandard . , • , •. $1172 
745 Std. (Reconditioned) , , Call 
765 Bbl M'mu Call 

' ' ' - ' • ' ' • ' ' 
7B5/787 · " .. • ,. " · • · · " Call 
810 Basic . , - , .• , ..... $1249 
810Pacl<age ...... , ... $1439 
820 Package RO ....•. 516\0 
820 KSR Package , • , • , , CaU 
703 Sid. . • , . . . , , • , . , S 459 
707 KSR - - . - , . • , . , S 549 
850 Tra.ctor Feed . _. . . . S 549 

Prentice Star 300 Bd. S 124 
U.S. Rob 

PasswordAD (212A) .• $ 347 
US Rob TelPack ....... $ 69 
Stat Mu.~es ., . • .. .. ... Call 
Va11te~ 212 + 3E , ... ,,, • . , Call 
Prentice 2419600 bd.. , .. Call 

QUME 
Data Trak 5 $ 289 or 2 for $ 549 
Data Trek 8 $ 519 or 2 lor S 999 
SOFTWARE 

BJSVNC-3780 - - - - • $ 769 
WotdStar ... , __ , .... $ 279 
DataSlar •• •• , • , , •. • S 218 
Mell Merge - _._ , • . , . , $ 144 
SpellStar. - . - - - • , ... S 144 
Plari BO - - - - ,_ - . - - . $ 249 
dBasel1 ... , ... ., .,. $ 489 
Oa!oSta.r ..... ........ S 119 
SuparSort , • , .. , • . , , •$ 144 
SuperCalc ,., .... •.• , S 144 
lnloStar __ , _, __ , __ , . , s 279 
lnloSlllf (8") _. __Special $ 249 
CISCobol , • , .. , ·-, __ . $ 689 
Forms II ••. • .•. , , •.• , $ 159 
MACRO BO . ....... , $ 189 
"C" Compiler • . .. . , • , $ 239 
Wordsrar Prolesslonar 

(WS, SS, MM, 51) ., .• $ 399 
AeportStar .... _.. . .. S 199 
Starlndex .. • .. . .. " • $ 129 
PtanStar • . . •...• Call 
SlarBursl •.• , •• , , • , • , • Call 
lnloStar Plus . _ , .•. Call 
11:1?,l iUI 
256K RAM Bd. , _., __ , _ S 256 
256K RAM Bd Full Parity _$ !!05 
BabyB1ue . ... _ ... , S 600 
BabyTex ..•.•. , ...• S 600 
SabyTalk 3270 BISYNC $ 895 
e· Disk Controller . , _ .• _$ 395 

We •l•o m•k• EtA RS 232 or RS 449 cabtea lo your order, can •upply you wllh 
rlbbonl, prlnltr t!•nda, prlnl wh..11, llllmblu for •II primer• 1111...i. PIUI 
m•"Y· m•ny more ll•m•. Mo•l ll•m• In 1tock. CALL NOW. 
A.II llems !hri:iped lretgM oo!lect either motor rrelghl or I.JPS un1e11-, olherwl$e ~p&el· 
lied. 1'Upncee ~frHdy lnclucl& ~c11ah db1couni. Purchu•e wil h creclil card does nol 
Include discount. Virgin a residents. add 4% Soles 1iu. For rasleot tle1i e<y """d 
ca!lllitKI chacl<. money order or tianll.·wlre trnt1sler. Sorry, no C.O.D. orders. 1'11 
oqulpmonr I~ In factory car1Al11!1 wll h 1nonuroc:turer$ 
warranty (honored at our depol~ . Prlcos •1Jt1joct to 
ctum98 wllhoUL nolteu. 

TERfllltl8LS 

any way you want to. If you find that you seldom need 
to list relocatable code, you can move the instruction 
11 list code for Previous_Entty'' to a different entry . 
Sim.ilarly1 if there is an instruction that you frequently 
execute, you can add it to commands. Smalltalk pro­
vides a similar facility (see the August 1981 BYTE fot 
infonnation about the Smalltalk language). 

Carl wanted the fifth instruction, ''store code for Pre­
vious_Entry into PROM:' He positioned the cursor to 
that instruction and pressed Do. Echo net displayed the 
following message: 

place PROM in PROM lot and press any key 

Carl did this; he put the new PROM into his robot and 
started the robot vacuuming. Eve.rything worked fine. 

Creating an Entry 
Working the Echonet involves writing and modifying 

entries. To demonstrate this1 I'll describe how Carl 
would write an entry for 11while ... do" instructions . 
This entry repeats an Jn.dented program as long as a con­
ditional clause remains true. 

The "while" entry already occurs in the Echonet dic­
tionary, but let us suppose that Carl wants to create it. 
To do so, Carl first presses the Blackboard key, moves 
the cursor to the bottom of the blackboard entry, and 
types ''while." He then sees the following on the display: 

blackboard 

today Is 10118182 
Echonet message0310 

benchmark 
display solution for 5 TowerRings 

while 

This entry acts as a scratch pad for new and current 
work. For example, the second instruction "Echonet 
message0310" indicates an entry containing messages 
displayed by Echonet. 

Cad next presses the New key and the Go To key. 
A new, empty entry appears at the top of his screen: 

Whill! 

Carl presses Work to make this his working entry. Carl 
decides that while will use an indented program, so he 
types " lndentedProgra:m" and presses Entries. The 
entry while then moves to the bottom of his screen and 
another entry appears on top: 

Ind11ntl!dProgram l!ntries 

do Indented.Program 
if Cond.itionalOause then IndentedProgram 
if Cond.itionalClause then lndentedPrQgriunA else lndented.ProgTamB 
for lntegeT from lntegerA to lntegerB do Indented.Program 
program lndenh~dProgTam 

Terminals Terrific, Inc .. P.O . Box 216 , Merrifield , VA 22116 repeat IndentedProgram 
Phone: 800-368-3404 (In VA , Call Collect 703-237-8695) repeat lnreger times Indented.Program 

360 Seplembcr 1983 ~ BYTE PubJicatiDn• tnc. Ctrcle 444, on Inquiry card. 



The AccuFeel keyboard ollers you the com­
ron, convenience, and productivity you Just can't 
get with or1glnel keybOardS 
•Models plug-compatible with the Apple II and 
IBM PC 

•Posluve lecllle feedback 
•Low promo. sculptured end detachable keybOard 
•90 keys lncludlng numeric keypad and 16 user 
lunctron keys 

' Ergonomically designed with DIN specification 
compliance 

' Auto-repeal on all keys 
·s 1001 cable lor porteblhty 
•High cost ellecllveness 
•Convenient key layoul 

MULTITlCH INDUITAIAL COR"ORATIDN @ 
911 MIN SHEN £ ROAD 
TAIPEI, TAIWAN, ROC 
Tel: (02) 161/.1225 
Tix: 23156 MUL TIC 19162 SERVEX 

Clrcla 565 on Inquiry card 

With lhe SSS-Apple Speech Synthesis Board 
you too can program your Apple II to talk 10 you 
' High perlcmnance Teicas Instruments TMS5220 
speech synthesis chip 

•1.200 word English vocabulary 
•Apple II pluQ-compallt>le 
' On-board audio amplillar and speaker 
'Wld!r eppricaoon renge 

MULTlTECH ELEC'Tl\CNICS !NC. 
A\EI 195 WEST EL CAMINO REAL SUNNYVALE. CA 

94087 U.S A 
TEL 408·7738400 TL)(; 176004 MAC SUVL 

- a - 11• """ - ... .. '419"'"'"" 1"''"'''"'' o' /111111• C:O..-•• '"" 

The MIC·40 lhermeVdot mauix pnnter offers 
hard c0py at a very solt price, pac _Ing features 
such es. 
"40 characrars/280 dots per line 
· 120 CPS (150 lo 180 LPM) 
· sx7 dot size elpha·numerlcal characlers 
"7x8 do! size graphic characters 
' Full 96 ASCII character and 50 grapt11c 
character display 

•ee1monlc parallel Interlace 
' Opllonel RS232C aod current loop serial 
Inter lace 



VoiceDrive ••• 


e SuperSoll, 'Inc., 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. 
. I/~\ \ I \INowthere1sy~~-
providing voice'control of 
computers - the next step in 
making computers easier 
to use. And at SuperS@ft~ , 
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. 

VocaJ 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. Scratch Pad ­
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. AJI 
VoiceDrive programs give you complete use of 
voice entry while still allowing traditional 
keyboard control. 

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, Kent, 

England, TN2 5TE. TEL 0892-45433. 

Telex: 95441 Mkro-G. 


For more information about VoiceDrive 
call or write: SuperSoft, P.O. Box 1628, 
Champaign, IL 61820, 217-359-2112. 
Telex 270365. 

IBM PC is a ulldemark ol lnmrnatlonal Bu:slness Mochlnes­
Tf!CTMr is • tmdem1111<. ct Tecmar. In<:.• Cleveland. Ohio. Su oft® 
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Because the "while" instrw:tionis similar to "repeat, " 
Carl moves the cursor to " repeat IndentedProgram" 
and presses Teict. This key stores the entry definition 
of repeat IndentedProgram into an entry named stored 
text. Carl presses Next to return to while, deletes a line, 
and presses Get to recover the contents of stored t.ext. 
He then sees: 

while 

label Loop 

do Inde.ntedProgram 

go to Loop 

The while entry now has the same definition as repeat 
lndentedProgram. Carl returns to IndentedProgram en­
tries by pressing Previous. He positions the cursor to 
"if ConditionalOause then IndentedProgram" and 
presses Text and then Next. He deletes the line reading 
"do lndentedProgram' ' and presses Get. Now he sees: 

while 

la.hill loop 

If not Concli1iona.!Clause goto exit 
do lndentedProgram 
label Exit 

go to Loop 

When Carl pressed Get he inserted the entry defini­
tion for if ConditionalOause then IndentedProgram be­
tween the first and last Line. Carl reverses the instruc­
tions " label Exit" and "go to Loop." He positions the 
cursor one space after the while and types "C." Then 
he presses the Steno key. This key searches for a word 
in the entry with the same prefix (in this case, "C") and 
inserts the rest of that word. Carl types "do I' ' and again 
presses the Steno key. Now he sees: 

while ConditionalOause do lhdentedProgra.m 

label Loop 

if not ConditionalClause goto Exil 
do lndentedProgram 
goto Loop 

label Exit 

He presses Compile. Echonet renames the while entry 
to while ConditionalClause do Indented.Program and 
compiles the entry. The display now shows: 

while Condiliona.ICfause do IndentedProgram {compiJed) 

label loop 

if not Conditiona!Clause golo Exit 
do lnd.ented.Program 
goto Loop 

fablll E.xit 
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He's facing an uphill battle unless you help. 
This year, the U.S. Ski Team has given They need yours. Our Alpine and Nordic teams 

Americans a great deal to be proud of are not subsidized by the government. Mem­
Phi1 Mahre posted his second consecutive hers of the team dedicate years of their lives 

overall World Cup title while Bill Koch pre- LJ/S training to win. And they depend on you 
sented the U.S. with its first ever Nordic ~Yin for support. 
World Cup crown. The U.S. Women's team 111~ Please send your tax-deductible donations to 
finished the season number one in the world. the U.S. Ski Educational Foundation, Box 

It's hard to believe that these magnificent lOOM, Park City, Utah 84060. Thanks. 
athletes should need anyone's help, but they do. 

llYTE September 1983 36.5 



Circle 1 70 on lnqul.ry card. 

OUR ISOLATORS 
FOR YOUR 

PROTECTION 
Preventa: 

diak driw WOClll, printerinteraction. 

mtim.ory l<111e and damage doe1o 

lighllling or AC powf!r line 

diltutbancea, 


Commercial Grade Isolato111 
JS0-1 S laolalid Sockel8 S76.95 
180.2 2 laola\e4 Socket Banh 6 Socket& 76.95 

Industrial Grade ISolatom 
f.S0.3 3 Douhleholsted Socl!:e13 115~95 
ISO.ll 2 Double holated Banb, 6 Sockebl ll5.95 

Laboratory Grade Isolators 
IS().11 4i Quad Lldlated Socbll! 200.95 
IS0-18 2 QllBd. holatea Banlt11, 6 SocltelJ! 169.95 

Orou.il Breaker, any model (Add.CU) 
Remote Switch, any model (Add·RS) 

Addl0.00 
Add 18.00 

~Electronic Specialists, Inc. 
171 Soutn Md'! Street. Bci< 389. NatlOk, Mess.aol'lusett& 0, 760 

Tc>MFf•• Order DJ!ISk , , 800·225-4878 

Masbli'Card, VISA, American e<press 

Now get high resolution 
touch screen capabilitfes for Dealer Inquiries welc4me 
your Appl~lle or Apole II 
with CTA's soft-lbuchTM bezel 
and Interface. It .attaches eas­
llV to any Appl&r' Monitor 111 

comput .er technologyand comes With all the hard· 
ASsoclateswa.re and software you need 
New Products Division to install and operate It. 1704 Moon, N.E. 

Use CTA's Soft-Toucn"'" as a Albuquerque, New Mexico 
trainlng device or to replace 87112 
Joystlcl<s or 1<eyb0ard game 15051 298·0942 

TWX 910 989 1157commands. use it for spread­
sheet programs, too. Appre · Is a re9rscered 

Ask your Apple dealer for tracle marx of Apple· 
Computer_ Inc, SPft-Touth IsCTA's soft-Touch™ - and put a trademark of Computer

the touc11 on your Apple l Technology Msoclatel>. 

366 September 1983 €> BYTE Publioliotu Ill(:. Circle 104 on lnqlllrY card. 

Total 
Execution Run-Time Compile and 

Time Size Size Load Time 
Language (seoonds) (bytes) (bytes) (seconds) 

Echonet 13.0 243 763 22.0 (3.7) 

Echonet 11.4 216 544 29.0 {4.1) 

(optimized) 
Digital Research 14.0 242 5977* 112 

PLll·BO 
BD Software C 15.2 240 3554· 20.7 
(verslon 1.46) 

TSW RATFOR 16.5 203 2370· 103 
Digital Research 22. 7 344 3816 50.8 

PascaVMT+ (v 5.5) 
Coral 13.B n/a nla " nla 
lnteraclive 18.5 292 897° n/a 

Systems ZC 
UCSD Pascal 239.0 282 8282 14 

Table 3: ~mpaiison of the Gilbreaths' prime-number benchmark 
as perfom1ed under Echonet versus other languages. Tlte 
languages selected had the best times or sizes nmning on 4-MHz 
Z80 systems. The Echonet compile and load times in parentheses 
are for entries that have been recently compiled and so are still 
in memory, rather than on disk. The run-time sizes marked with 
an asterisk(") indicate that CPIM must be present, w/1ich adds 
3580 bytes to the run-time size. 

Carl tests the new entry by pressing Test and typing a 
small test program: 

test while CondltionalOause do IndentedProgram 

program 
clear Count 
while Count < 10 do 

dlsplay Count 
increment Count 

Carl now positions the cursor to " program" and 
presses Do. Echonet displays a line of numbers, one 
number for each repetition of the " while" instruction: 
0 1 2 3 4 5 6 7 8 9. Carl replaces the 10 with 1 and 
presses Do, and Echonet displays a single number: 0. 
Carl replaces the 1 with 0, presses Do, and Echonet dis­
plays nothing. The "while" instruction works well. Carl 
is finished. 

Benchmark of Echonet 
Echonet outperforms programming systems current­

ly in use: its programs execute faster, its code requires 
less space, and its entries compile faster. I compared 
Echonet to other programming systems with the bench­
mark program published by Jim and Gary Gilbreath in 
"Eratosthenes Revisited: Once More through the Sieve" 
Ganuary 1983 BYTE, page 283) . 

Text continued cm page 372 
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You can't reach the top by being a pencil pusher. 


r----------- ------1 
0 I'd like more information on the Messenger. 

It doesn't take much to block the door 

to success. 

A flash of an idea that slips your mind. 

A note that never gets written. 

Now you can erase those 

obstacles. With the Messenger'" 
Thought Processor from Lanier. 
Just touch a button on the unit on 
your desk, and it activates one of 
fou r microcassettes on your 
secretary's desk. 
Use each one for a different subject 
You can organize your thoughts as 
you go along. And fi rst things will get 
done first. 

Plus. you can activate the Messenger 
from just about any phone in the world. 
The choice is simple. Be a pencil 
pusher. Or get the Messenger. And 
move ahead at the speed of sound. 

I 

Tiiie____________ _ _ I 


I

Co<npany_______Pnon~---- I 

BuYl~SAddre&S----------- I 

C•l'\'·------ -------- I 
Coonry _ _____s101e___ZJp,___ I 

Mail to Lanier Business Products, Inc. I 

1700 Chantilly Drive N.E...Attanta,GA 30324 
 I 

AsK your office manager aboul Thought Processors. I
Or call (800) 241-1706. In Georgia, (404) 321-1244 oouecl 

I
NIER 
I 


ALJ!l . '83 Byte 1 76 G H3 I 

~-----------------~ 

MOVEAHEADATTHESPEEDOFSOU~ANIER THOUGHT PROCESSING™ 
For a no-obligation demonstration of the Messenger, the Lanier Thought Processo that can help you reach the top faster, circle ..1§L.. 

I 



Ctrcle 174 on lnqulry card. 

CP/M

GRAPHICS 

SOFTWARE 


PLOTWARE-z 
--~ ·.:~ 

~ 'Jfll!ll~ . ·;::-

On ALTOS, APPLE, 
OSBORNE, ZENITH, 

and most others. 
THE MOST COMPLETE: 
Use THREE ways: 

1 "MENU" GRAPHICS (easy. friendly ) 

2. ''COMMAND FILES" (powerlul, flexible) 
3, "COMPILER LINKED" (Fortran, etc.) 

Use on: most CRT's. dot matrix printers, 
plotters, word processing printers 

THE MOST PROVEN: 
2 years in lhe Held 

THE MOST IMPLEMENTED: 
1 B bit and 16 b11 machines 
2 USER MOD IFIABLE 
3. many applications programs 

$399 complete 
$35 manual only 


VISA, MC. C,0 .0 ., CHECK. M 0 . 


THE ENERCOMP 

COMPANY 


P.O. Box 28014 

Lal.c;ewood, Colorado 80228 


(JOJ) 988-1648 


Also Available Through 

WFSllCO 

The Soft-re ExpreH Se"'lce 
2.5 Vim ln111 S1,.ee1 • NoN.1dlk . l.'.:onn.fc1tcu1 068.SS 

(203)853-6880 • Telex 643788 
and selecled dealers 

3611 Seplember 1983 C> BYTE J>ob.UcatJon• l.n, . 

Listing 1: The prime-1111mber sieue entry used for benchmark compan·sons. Listing 1a is the 
Echonel entry itself, wl111e /isling lb shows the disassembled relocatable code produced by 
Echonet. 

(1a) 

benchmark 

uses {{False True )) 

Console line < - "' 10 Iterations.'',. ConsoleBell 


repeal 10 limes 
clear Count 
Pr meSieveFlags_11lze bytes of PrlmeSieveFlags < · True 

!or PrlmeSleveFlags_slze lndex'B starting al 0 do 

ti 	PrlmeSieveFlags !Index). lrue lhen 
Prime < - Index + Tndex + 3 
Sievelndax < - Prime Index 

wh!!e Sievelndex < PrimeSleveFl11gs_!1lze do 
PrlmeSieveFlags (SievelndexJ < - False 
bump Slevelndex by Prime 

bump Count 

;;Console line <· Prime " is a prime." 


Console line <- Count " primes.", ConsoleBell 

(lb) 

;;Listing for benchmark 

" 
;;uses {{False True}! 

0000 11 lxi d, '"001 ;;Console hoe < - ' ' JO ller111lons. ",ConsoleBell 
0003 CD call Id- 0696 
0006 I I l xl d, ~oooo 
0009 CD call id· 0696 

" oooc 2J be! h,OOOA ;; repeal 10 limes 
'OOOF: 

OOOF 7C mov a,h 
0010 BS ora I 
0011 CA ]z '0097 
0014 ES pushh 
0015 21 lx! h,0000 :;/clear Count 
0018 22 shld ·oooo 
OOlB 3E mvi a .FF ;;/PrlmeSteveFlags_sjze bytes ol Prl:meSieveFlags < -True 
OOlD 0 1 lxt b,JFFF 
0020 II lx1 d,·0002 
0023 12 strut d 
0024 62 mov h,d 
0025 68 mov l,e 
0026 13 inx d 
0027 OB dcx b 
0028 ED z80 ldir 
0029 BO 

;;I 
002A 21 lxi h ,0000 ;;/for Pri.meSieveFlags_slze lndex's starting at 0 do 
0020 22 shld ·2001 
0030 21 lxi h,IFFF 

'0033: 
0033 7C mov 11,h 
0034 BS ora 1 
0035 CA jz '0092 
0038 ES pushh 

Listing lb contimied on page 370 



BASF QUALIMETRICTM FLEXYDISKS 

BUILT FOR ETERNITY-WARRANTED FOR A LIFETIME. 


BASF Qualimetric FlexyDisks* offer 
you more... an extraordinary new 
lifetime warranty.* The BASF Quali­
metric standard is a dramatic new 
international standard of quality in 
magnetic media ... insurance that 
your most vital information will be 
secure for tomorrow when you enter 
it on BASF FlexyDisks today. 

We can offer this warranty with 
complete confidence because the 
Qualimetric standard reflects a con­
tinuing BASF commitment to perfec­
tion ... a process which begins with 
materials selection and inspection, 
and continues through coating, pol­
ishing, lubricating, testing, and 
100% error-free certification. Built 
into our FlexyDisk jacket is a unique 
two-piece liner. This BASF feature 
traps damaging debris away from 
the media surface, and creates extra 
space in the head access area, insur­
ing optimum media-to-head align­
ment. The result is a lifetime of 
outstanding performance. 

When your information must 
be secure for the future, look for 
the distinctive BASF package with 
the Qualimetric seal. Call 800-343­
4600 for the name of your nearest 
supplier. 

Circle 47 on inquiry card. 



Listing 1b conti 'med: 

0039 2A lhld ·2001 
003C ll !xi d,"0002 
003F 19 dad d 
0040 7E mov a,m 
0041 87 ora a 
0042 CA Jz '0086 
0045 2A !hid ·2001 
00'18 EB xchg 
0049 2A lhld ·2001 
004C 19 dad d 
0040 11 lx i d ,0003 
0050 19 dad d 
0051 22 shld "2004 
0054 EB xchg 
0055 2A lhld '200] 
0058 19 d<1d d 
0059 22 shld "200A 

'OOSC: 
oosc 11 lxi d,lFFF 
OOSF 2A !hid "200A 
0062 CD call Id· ODB3 
0065 D2 Jnc '007F 
0068 2A \hid "200A 
0068 Jl lxi d, · 0002 
006£ 19 dad d 
006F 36 mvi m,00 
0071 2A lhld "2004 
0074 EB xchg 
0075 2A lhld ·200A 
0078 19 dad d 
0079 22 sh ld '200A 
007C C3 !mp 'OOSC 

'007F: 

007F 2A thtd ·oooo 
0082 23 !rue h 
0083 22 shld '0000 

'0086: 
0086 2A lhld '2001 
0089 23 inx h 
008A 22 shld "2001 
0080 El pop h 
008E 2B dcx h 
OOBF C3 jmp '0033 

'0092: 
0092 El pop h 
0093 2B dcx h 
0094 C3 ;mp 'OOOF 

'0097 : 

0097 2A lhld ·oooo 
009A CD call id- 0£87 
0090 11 lx:i d, "0003 
OOAO CD call id- 0696 
OOA3 11 lxl d,''0000 
OOA6 CD call id- 0696 

llterals !or code 
0000 OD OA 96 20 70 

;;// 

;;//ii Pr!meSleveFlags [Index]. true then 


;;///Prime < · Index + Index +- 3 

;;///Sievelndex < · Prime + lndex 

;; Ill 
;;///while Sievelndex < PrlmeS!eveFlags_ eize do 

;;////PrimeSieveFlags [Sievelndex) < 

;:////bump Slevelndex by Prime 

- Farse 

;;I/I 
;;///bump Count 

;;///;;Console line < 

;;/ 

· Prime " is a prime.'' 

;;Console line <·Count" prlmes:',Coni>oleBell 

To find out where we're showing off 
the P1350 printer, call one of these 
Toshiba distributors: 

DIG ITAL ENTRY SYSTEMS 
27 Spruce Street 
Waltham. MA 02154 
(617)899-6111 

GENERAL BUSINESS 
COMPUTERS. INC. 

2 North Olney Avenue 
Cherry Hill. NJ 08003 
(609)424-6500 

INTECH GROUP 
Royal Commerce Cenler 
2025 Royal Lane 
Dallas, TX 75229 
(214) 241-1717 

KALTRONICS DISTRIBUTORS. INC. 

702 Landwehr Rd. 

Northbrook, IL 60062 

(312} 291 -1220 


MICROAMERlCA DISTRIBUTING CO. 

1377 Main Slreel 

Waltham. MA 02154 

(617} 647-9340 


MICRO DISTRIBUTORS 

11794 Parklawn Drive 

Rockville, MD 20852 

(301) 468-6450 or 
(800) 638·6621 

MICROWARE DISTRIBUTORS, INC. 
20416 $ , W. Blanton Avenue 
Aloha, OR 97007 
(503) 642. 7679 

MONROE DISTRIBUTING CO. 
2999 Payne Avenue 
Cleveland,OH 44114 
(216) 781 -4600 

PARAGON SALES. INC 
780 Charcot Avenue 
San Jose. CA 95131 
(408) 263-7955 

PREM IER SOURCE DISTRlBUTING 
1882 McGaw Avenue 
Irvine. CA 92714 
(714) 261 -2011 


STAR DATA, INC. 

4021 N. 30th Street, 

Suite4 

Phoenix,AZ 85016 

(602) 955-9233 


SYSPRJNT, INC. 

7777 S. Central Expressway 

Sulte2A 

Richardson, TX 75080 

(214} 669-3666 


TRANSALASKA DATA SYSTEMS. INC. 
200 Center Court 
Anchorage, AK 99502 
(907) 561 -1776 

In Touch w ith Tomorrow72 69 60 65 73 2E 07 95 OD QA 96 -- prlmes.-- ­
OOIO 31 30 20 69 74 65 72 6J 74 69 6F 6E 73 2E 07 96 10 iterations.- ­
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Nothing shows off 

our IBM PC™ 

like oshiba's P1350 

ow there's one three-way printer 
that fully equals the word processing, 
data and graphics capacity of yow· 
IBM PC: Toshiba s Pl350. 

But the Pl350 is more than com ­
patible with PC hardware. It wHI 
print programs like Lotus 1-2-3 data 
p1·ocessing and graphics output with 
remarkable character definition:" 

For even more flexibility, the 
Toshiba Pl350 with Qume SPRINT 5 
emulation handles all popular word 
processing programs. Under software 
command, the P1350 will print high­
speeddrafts or switchto letter-quality 
text and graphics. 

The innovation behind this three­
in-one flexibility is Toshiba's print 
head.Pin diameter has been reduced 
to just eight mils. And the number of 

pr~n~er. 

... --~.-...---
::~~~~2·"::~-~~-~ 
.....;.:-... -~. ~;--~ ..... ::.:~-" - ~ 

pins in the print hea 
has been increased to 24. 

The result is a superior 360 by 180 
dot -per-inch density pattern in the 
text mode. Instead of spinning your 
wheels at 40 cps, the Pl350 produces 
letter· quality printing at 100 cps. In 
its draft mode, Toshiba's Pl350 can 
accelerate up to 192 cps. 

When it comes to graphics, the 
Pl350 really shows its stuff.Whatever 
your computer displays, 'lbshiba's 
P1350 print.s. With astonishingly 
clear definition. And extra -fine repro­
duction that can only come from a 
print head capable of 200 million 
impressions and exclusive 180 by 180 
dot- per-inch graphics density pattern. 

Then, if thats not 
enough to pique your 

interest, the P1350 also 
features tm·ee different fonts.Variable 
pitch . Subscripts, superscripts and 
underlining without the need of a 
secondpass.Asuper-reliable optional 
sheet feeder. And more. 

So show offyour IBM. Or any other 
pe1·sonal computer.With he superior 
quality and flexibility ofToshiba's 
spectacular Pl350 printer. 

Distributors on the adjacent list 
make it easy to find the Pl350. Or 
get more information by calling toll ­
free, 1-800-457-7777. 

•JBM PC to P!350 gro ph ic" utili<e• PaperScrttn and color/ 
!ll"'PhiC!i edapt<>r. IBM PC i• 11 Trademark orlntemationol 
Busi n~ Mach In~... Lo4.u.a and I· 2 · 3 nre'll'n.demnrk• of l..ll1 u~ 
o.- lopm~nt C~rporu t f on. C 1983 T"" hib1t A mori•• , Inc 

In Touch w ith Tomorrow 

TOSHIBA 

For furt he r in for matio n, contacl : ln for mat.lo n System.• DM~ion , TOSHIBA AMERICA , INC .. 2441 Miohel l~ Drf\'e ,Tu8tin , CA 92680. Tu le x IS3-B12 . 
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Tai co111im1ed from -page 366: 

Table 3 compares Echonet with the best language for 
each measurement. Optimized Echonet uses a code op­
timizer that removes superfJuous load and store instruc­
tions. Listing 1a shows the benchmark entry, while list­
ing lb shows the disassembled 8080/2.80 code pro­
duced by the Echonet lister. 

As of October 1982, the Echonet dictionary contained 
870 compiled entries, 324 text-only entries, and 347 ob­
jects. Its capacity is 2000 entries and objects. ,Its com­
piled entries include programs that can do the following: 

• display solution for Towers of Hanoi puzzle 
• generate pri'me numbers using Eratosthenes sieve 
•optimize register usage for compiled code 
• print the Echonet dictionary 
• sort entry names using a bank of memory 
• verify the Echonet dictionary for internal consistency 

The benchmark and implemented programs confirm 
that Echonet is a practical system. The scenarios for 
Vacuum one room and while ConditionalClause do ln­
dentedfrogram show Echonet's flexibility, ease of use, 
and quick interaction with the user . 

Natural System 
Underlying Echonet is a naturaJ system, i.e. , a system 

that t:Volves. For example, the English language forms a 
natural system, as does the common law-neither was 
created as a complete unit . English uses many words 
evolved from a variety of sources, while the common 
law uses many 11 jttdicia1 decisions based on custom and 
precedent" (Webster's New Collegiate Dictionan;, 8th edi­
tion . Springfield, MA: G. & C. Merriam Co., 1981) . 

Let's look ~t English as represented by Webster's New 
Collegiate Dictionary. The 8th edition was published in 
1981. It replaced the 7th edition that appeared in 1963. 
The 8th edition has already sold over 12 million copies . 
It contains 150,000 words and 191,000 definitions. Of 
these, 22,000 words and definitions are new; that's over 
10 percent more than the 7th edition. 

In 	English, words are made up by users and then 
come into common use. If a word becomes widely used, 

the editors of Webster 's dictionary will probably notice 
the word and include it in their next edition . The new 
words are not made up by Webster's editors; English­
speakers make up and use new words. Then the editors 
decide if the words meet their criterion of usefulness. 

In Echonet, entries are like words in a dictionary. 
Ei;honet evolves as users write and modify entries; it 
can evolve in any direction . 

Separating Definition &om Meaning 
Echonet does not use a created language suc:h as 

BASIC or Pascal. lnstead itbuilds entries out of entries. 
This is possible because Echonet separates the defini~ 
tions of entries from their meanings. 

English dictionaries also eparate definition from mean­
ing. Let's look at one definition of ''entry" in Webster's 
New Collegiate Dictionary: "a headword with its defini­
tion or identification:' 

If definition and meaning were the same for English, 
then substituting definitions for words should not 
destroy the meaning of a sentence. This is not the case; 
substitution produces gibberish. To illustrate that point, 
here are two definitions of the word "entry:' The second 
definition is made from the first by substituting a defini­
tion (from Webster's New C.ollegiate Dictionary, 8th edition) 
for each word of the first; 

entry: a headword with its definition or identification. 

entry: used as a function word before singular nouns 
when the referent is unspecified a word or term 
placed at the beginnhtg [as of an entry in an en­
cyclopedia] used as a function word to indicate com­
bination, accompaniment, presence, or additi n of or 
relating to it or itself a statement of the meaning of 
a word or word group or a sign or symbol a function 
word to indicate an alternative evidence of identity. 

ln natural language, the meaning of a word deter­
mines its definition. Behind every definition in a dic­
tionary there is a set of sentences coUected from books, 
magazines, and newspapers. These sentences illustrate 
the actual uses of words, and hence their meanings. 

Ii . I\ 
l\~J t 
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In Echonet, the reverse is true: the definition of an 
Echonet entry determines the entry's meaning. Its mean­
ing is relocatable code that the computer can execute 
along with data that !he computer can access. This 
relocatable code was compiled from text that defines the 
entry . 

FORTH and Macroinstructions 
On first sight, Echonet looks like either FORTH or a 

macroprocessor. Both define names in terms of other 
names, but the system underlying each is different from 
Echonet. In particular, FORTH and macroprocessors 
equate meaning with definition. 

The August 1980BYTE covered the FORTH language. 
A FORTH program consists of words in a dictionary. 
Each word is defined by other words or by some com­
bination of about one hundred primitive words. The 
computer executes a FORTH word by executing its com­
ponent words. The meaning of a word- the code that is 
executed- is the group of words that define a word. 

Macroprocessors are available with most assemblers 
and as preprocessors to many compilers. A macroin­
struction 's definition consists of a name and text. When 
an assembler or compiler sees a macroinstruction's 
name, it replaces the name with the mac.roinstruction 's 
text. Instead of writing the same text over and over 
again, the programmer just writes the name of a 
macroinstruction. The meaning of a macroinstruc­
tion-the code that is assembled or compiled-is the text 
that defines the macroinstruction. 

The separation of definition and meaning in Echonet 
may appear lo be insignifi.cant, but its consequences are 
far-reaching. The separation allows every entry to be de­
fined with entries and objects. This makes Ee.hon.et a 
visible system; i.e., every part of Echonet is defined in 
the Echonet system. 

By separating definition from meaning, the Echonet 
dictionary can contain many entries without affecting 
performance. This is not true of FORTH and macropro­
cessors; as the number of FORTH words or macro­
definitions increases, performance slows down. In 
Echonet, another entry only takes disk storage, so in­

creasing the number of entries does not decrease the 
performance of Echonet, even ifEchonet contains hun­
dreds of thousands of entries . This allows many peo­
ple to add entries to Echonet over many years. 

Summary 
I've demonstrated Echonet's operation with scenarios 

and a benchmark. The key ideas I've tried to convey are 
(1) that Echonet is an interactive system for managing 
and creating programs with a dictionary of entries and 
objects, (2) that every entr.y in Echonet is defined by en­
tries and objects in Echonet, (3) that the name of an en­
try is a phrase that describes the entry, and (4) that &ho­
ner is a naturaJ system that separates entry definition 
from entry meaning. 

In your mind, an entry's name should become a sym­
bol for the entry's meaning. Programming becomes a 
process of design in a symbolic language instead of en­
coding into a programming Janguage. By separating 
definition from meaning, Echonet lets you work with 
symbolic text while the computer works with numeric 
data . 

Echonet is a programming system that responds to 
the creativity and .ingenuity of its users and user groups. 
Like a natural language, Echonet can grow in elegance 
and usefulness as the needs of its users develop and 
change.• 
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Data File Management 

Methods 


Organize your files to eliminate confusion 

Recent1y1 after spending days 
straightening out the disk files for my 
personal computing system, I 
realized the results of improper data 
file management. At first, managing 
files for two operating systems, two 
versions of Visicalc, two versions of 
a word-processing program, thtee 
language packages, and a few appli­
cations packages didn't seem dif­
ficult. But with the passage of a year, 
l no longer knew what data files went 
with whaf programs, what versions 
of programs were the most current 
or what modifications were installed 
on what disks. I desperately needed 
a simple system of data file manage­
ment that would provide program 
and data security, continuity of work 
flow, maxi'mum standardization and 
software compatibility, and minimal 
maintenance. To meet these objec­
tives, I designed the following sys­
tem, which can also successfully han­
dle the needs of a small business. 
The system described can expand 
and grow to meet the changing needs 
of the organization. 

Objectives 
There are two aspects to the first 

objective. Providing for program and 
data security means that a workable 
system must have back'Up copies of 
cri tical programs and data files so 
that a minimum amount of time is 
lost when the inevitable data loss oc­
curs. Security also refers to the need 
to restrict the dissemination of sen­
sitive or confidential information to 
onJy those users who require access 
to this information to perform their 
jobs. 

The second objective, continuity of 
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by Robert B. Johnson 
work flow, is the ability of the system 
to allow easy assimilation of one 
employee's duties by another. Illness, 
vacations1 promotions, and termina­
tions all require that employees be 
trained to perform new duties. When 
all employees are familiar with and 
use a common system, this continui­
ty of work flow is more easily 
realized . 

The third objective, standardization 
and software compatibility, is re­
quired because of the enormous costs 
associated with software develop­
ment. To achieve the greatest degree 
of compatibility, the data file manage­
ment system must provide a means 
of assuring that all programs devel­
oped by one user are compatible with 
the rest of the system. Also, the sys­
tem must provide a means to 
evaluate the total impact of con­
templated changes before they are 
made, 

To meet the fourth objective the 
1deal system will provide an efficient 
way to make changes. All changes, 
record keeping, and educational or 
other activities associated with a pro­
gram or data file that is accessed by 
more than one user shouJd be per­
formed by a single person (or group 
of persons) who has been given that 
responsibility. 

System Overview 
The system is based on the concept 

of control services residing at discrete 
control levels. Each level has its own 
standards of control that specify such 
par~eters as software and data 
change restrictions, required pass­
word protection, file backup require­
ments, testing required to verify 

changes, etc. Whenever there are two 
or more users of a given program, 
data file, or related service, a control 
entity is established at the next higher 
level of control to provide and coor­
dinate the required services. When­
ever there is a single user of a pro­
gram or data file, ·control services for 
that program or data file are the re­
sponsibility of that user. 

Figure 1 shows a block diagram of 
a generalized system with five levels 
of control. The highest level is the 
computer network, essentially a com­
munication system linking a number 
of computer systems. The next level 
down is the computer system, which 
is defined as a particular hardware 
configmation. For data file manage­
ment in an organization, all com­
p uters of the same. make and mode.I 
are considered part of the same com­
puter system. The next level contains 
the operating system. For our pur­
poses, an operating system is defined 
as any control program that has more 
than one application program depen­
dent on it (m proper operation of the 
computer system. The next lower 
level is for application programs. A 
typical small business would have 
application programs to perform 
functions such as payroll, accounts 
receivable, accounts payable, word 
proc:essing, etc. The lowest level is 
the user level. When there is more 
than one user on any level, control 
resides at the next higher level. Pro· 
grams and data files that have only 
one user have the least number of 
controls placed against them in terms 
of change restrictions. There are pro­
cedures that require backup protec­
tion for files at the user level. 



COl'!PUTER 
IETWORK 
lfVEl 5 

PERtWENT
APPLICATION PR06RAl1 LCING-TERl'I STORAGE 

STORAGE 

-------- ---------------- ------} 

EROOl'1PUT 
SYSIDI 
LEVEL 

<XM'IPUTER 

OPE RAT 
SYSTEl'1 
LEVEL 

4 SYSTEl1 l 

} 
------- -

ING OPERATING 

J 
SYSTEl'1 1 

} 
--------

ATIOOAPPLJC 
PROGRAl'I 
LEVEL 

APPL ICATl ON 

2 
PROGRM 1 

COl!PUTER 
SYSTEl1 2 

f 

I 

OPERATING 
SYSTEH ,, f .. 

f 

I 

APPL ICATl ON 
PROGRNI 

f 
2 

COMPUTER 
SYSTEl1 N 

-~ 

/!------

f 
OPERATING 
SYS TEl1 N 

I 
//~-----

f 
APPLICATION 
PROGRAM N 

--------
________ _____ ___ L________ ________ J ______ ___ _ 

18ER 
LE\IEL l 

USER I 

WCI I 
WC2 l 

~ 

-

WCJ 

USER 2 

) 

\LI 
I B 

~ 
CURRENT I 
WORKING l 

FILE I 
((lf) I 

Sl(IRT-TERl'I STORAGE 

1 II I CONTROLLED ACCESS 
f 

~ 

f IUSE: N I 
l 

______ P. 

USER 
FILE 

LIBRARY 

B 

B 

CENTRAL ARCHIV& 
STORAGE 

B 

WORKING COPIES1-- .------ - ______ _L__ 
- - - - - - - - - - _L__ - - - - - - - - - - - - - - - ...J 

USERUSER 
RECORDS 


OOC\JENT 

PROCEDURES 

OOCLtENT 

WRITTEN PROCEDIJR£S ™T WRITTEN DESCRIPTION Cf USER 'S FILE USAGE 

GOVERtl SYSIDI USA6E 


Figure 1: Data file management system block diagram. The system is divided into five levels, each with its own procedures for control. 
You must design your own specific and detailed procedures fvr maintaining the security of your data files and application programs. 
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It is important to mention that the 
upper levels were not selected on the 
basis of stringency of control but to 
provide convenient control points 
based on areas of expertise. By con­
venient control points r mean that it 
is convenient to provide control at the 
point where two or more persons are 
using the same application program. 
The levels are chosen on the basis of 
expertise because in a small business 
it is possible, and more efficient, to 
have the control services provided by 
those persons who know the most 
about a particular area. For example, 
in a small business the author of an 
application program should assume 
the control responsibilities for that 
program because he or she is best 
equipped to provide these services in 
an efficient manner. If programs are 
purchased from outside sources, it is 
best to train one person to become 
familiar enough with the program 
and its internal usage to provide the 
control services. 

TI1e value of standardization can be 
easily seen by referring to figure 1. 
Much control effort can be avoided 
when only one computer and one 
operating system are used. Also note 
from figure 1 that details on file usage 
are given for the user level only. This 
is because the file management activ­
ities of the other levels are performed 
by persons who are a1so users. There­
fore, good generalized file manage­
ment procedures for the user level 
will automatically take care of the 
other levels as well. 

The User level 
The system presented here relies 

heavily on the individual users for 
success. This is consistent with the 
small-business environment where 
individual employees are aware of 
the overall goals of the organization 
and are familiar with the reasons 
behind, and importance of, estab­
lished procedures. Referring to figure 
1, a typical user of a computer system 
would have a filing system that con· 
sists of four major parts: a file with 
one or more working copies of an ap­
plication program, a current working 
file, a user file library, and controlled 
access to a permanent filing system 
that is shared among all users . 
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0~ 
INTRODUCES SOFTWARE & HARDWARE 

~ 
~ 


AT UNBEATABLE PRICES 

"WHY PAY MORE - COMPARE THESE PRICES11 


LOTUS 
WO ROSTAR1-2-3 

$267$325 

LISf OUR 
APPL.IED SOFTWARE TECHNOLOGY 
VersaForm $389 $252 
VersaForm (hard disk) 

ASHTON TATE 

d Base 11 

Financial Planner 


BRODERBUNO 
Bank Street Writer 

CONTINENTAL 
Home Accountant 

APPLE 
IBM 

Property Management 

EMERGING TECHNOLOGY 

Ed ix I Word ix (either) 

FOX & GELLER Qu ick Code 

HOWARDSOFT 

Real Estate Analyzer 11 


APPLE 

IBM 


Creative Financing 
APPLE 
IBM 

LOTUS 1-2-3 
LIFETREE Volkswriter 
MICROSTUFF Crosstalk 

MICROPRO 
Word Star 

APPLE 
IBM 

Spell Star 
APPLE 
IBM 

Mail Merge 

APPLE 

IBM 


Data Star 

Super Sort 

CalcStar 

Info Star 

Report Siar 


MICROSOFT 
Multi Plan 


APPLE 

IBM 


Flight Simulator 

PBL CORPORATION 

Personal Investor 


PEACHTREE 
General Ledger 


APPLE 

IBM 


495 323 


700 395 

700 452 


70 46 


75 49 

150 96 

495 320 


129 

295 184 


195 126 

250 162 


195 126 

250 162 

495 325 

195 129 

195 117 


495 267 

495 275 


250 149 

250 162 


250 135 

250 162 

295 176 

250 149 

145 86 

495 320 

350 221 


275 178 

275 168 


50 33 


145 94 


400 237 

600 355 


VISICALC MULTIPLAN 

$165 $168 


UST OUR 
Account Payable 	 APPLE 400 237 


IBM 600 355 

Account Receivable 


APPLE 400 237 

IBM 600 355 


Peach Pack 	 595 300 


SOFTWARE PUBLISHING 
Pfs:File 


APPLE 125 81 

IBM 140 91 


Pis: Report 	 125 81 


SORCIM 

SuperCalc 195 130 

Super Writer 295 195 

SYNAPSE 

File Manager 150 97 


VISICORP 

Visicalc 250 165 

VisiFile 


APPLE 	 250 165 

IBM 300 198 


VisiTrend/Plot 300 198 

VisiSchedule 300 198 

Vis1Word 375 

DeskTop Plan I 300 210 


HARDWARE 
HAYES MICROCOMPUTER PRODUCTS 

Hayes Stack Chronograph (RS-232) 249 182 

Hayes Stack Smart Modem 


(RS-232) 289 214 

Smart Modern 1200 (RS-232) 699 505 

ADVANCED LOGIC SYSTEMS (APPLE 11) 

Z·Card 169 110 

PrinterMate (Paralle l) 99 49 

CPIM Card (with CPIM 3.0) 399 300 


MICROSOFT 

Softcard (APPLE) 345 242 

Ram Card (APPLE) 100 70 

64-K Ram Card (IBM) 350 245 


TERMS; All prices subject to change. 
Cashier's check I MO I Bank Transfer. 
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$49 

.. 
MPC PERIPHERALS (APPLE) 

Parallel Interlace Card (wlcable) 90 63 


NOVATION 

Apple-Cat II 389 260 

212AutoCat 695 561 

J-Cal 149 105 

Smart-Cat 1031121 595 416 

Smart-Cat 103 249 174 


PERSONAL COMPUTER PRODUCTS 

Appli -Card: 6MHz 375 265 

Applipac : 4Mhz Appll card & 


Max . 80 col . Card 620 334 

KRAFT Joyst ick 

IBM 	 70 46 

APPLE 65 42 


Paddle 50 33 

T G PRODUCT Joystick 


IBM 	 65 42 

APPLE 60 39 


VERBATIM DISKETTES 
5 11." s/ s did 	 49 24 


ELECTRONIC PROTECTION DEVICES 
Lemon 	 60 39 

Peach 	 98 63 

AST RESEARCH 
Megaplus 64K 395 330 


QUADRAM 

Ouadboard 64K 395 285 

Quad S12 64K 325 240 

64K Chip Set (9 chips) 95 55 

TANDON 

TM 100-2 Drive 395 225 

PRINTERS 
Mennesman Tally MT 160L 798 645 


EC 8023A 	 395 

Letter Oual .. Brother H-R 1 725 

Okidata 92 	 490 

Ok idata 93 	 875 

Panasonic KPX1 090 550 435 


MONITORS 

Amdek 12·· 310A 230 169 

Amdek 12" 300A 199 155 

Amdek Color I 399 291 

Amdek Color JI RGB Hi-Res 529 425 

Panasonic TR120 Green 220 165 

Panasonic CT 160 Color 399 305 


Pri nceton Graphics 465 
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FLOPPY DISK DRIVES · 8" 
QUME 
242 . Half height DSDD 48TPI 
842 • Full size DSQO 48TPI 

TANDON 
TM -848·2 . Half height DSDD 48TPI 

MITSUBISHI 
M-2894 · Full he ight DSDD 48TPI 
M-2896 . Half height DSOD 48TPI 

FLOPPY DISK DRIVES · 51/4" 
QUME 
142 . Half height DSDD 48TPI 
542 • Full size DSDD 48TPI 
592 · Fu ll size DSOO 96TPI 
REMEX 
RFD-480 · Two·th 1rds height DSDD 48 
RFD-960 · Two-thi rd s height DSDD 9 
(IBM compatible: ful l-height lace plate 
option available. N/C: 6-monlh warranty) 

TANDON 
TM -100·2 · Full size DSOD 48TPI 
TM-100·4 · Full size DSOD 96TP 
(For the IBM PC) 

MITSUBISHI 
M-4853 . Half height DSDD 
M-4854 · Hall height DSDD 

WINCHESTER HA 
AMPEX 
Pyxis 7 · 51/4" 7MB cap 
Pyxis 13 · 5 1/4" 13MB 
Pyxis 27 · SW' 27MB 
• • • 1 year warranty • 

WINCHESTE 
MEDIA DISTR 
MD-10 · 11MB cap 
MD-20 · 22MB c 
(For Z-80. CP/M 

TERMINAL 
ADDS VIE 
AMPEX 
0 -125 Green 
0- 150 Gre 
0 -17 5 Gr 
(Amber 

QUM 
OVT-1 
QVT-1 
OVT 

p 
Q 
Spn 

OKI01' 
MONITORS 
TAXAN 
KG-12N·U 12" Green phosphor h1·res. 
KG·12N-UY 1211 Amber phosphor hi-res. 
RGBVI SION-1 12" RGB color medium-res. 
RGBVISION·UI 12" RGB color h r- res. . .. 

MEOll>. OISIR IBUllNG.. .. 
(408) 438-5454 

PRICE QTY. ONE 


335 .00 
395.00 

650 .00 
795.00 


1225.00 


2695.00 

3595.00 


Call for prices 

499 .00 
610.00 
625 .00 

595 .00 
749.00 
749.00 

1395. 00 

Call for prices 

149. 00 
159.00 
359 .00 
629.00 

SUPPLIES AND ACCESSORIES ALSO AVAI LABLE 

DEALER INQUIRIES INVITED 

TERMS: COD, CASH WITH ORDER, MASTERCARD, VISA 
FREIGHT CHARGES WILL BE ADDED TO ALL ORDERS 
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1.0 SCOPE 
2.0 REFERENCED DOCUMEN1S 
3.0 DEFINITION OF TERMS 
4.0 SYSTEM CONFIGURATION 
5.0 CONTROL MATRIX 
5.1 Control Matrix Code Definitions 
6.0 RESPONSIBILITIES 
6.1 Control Coordinator Job Description 
7.0 USER RECORDS DOCUMENT 
7.1 Format 
7.2 Update Procedures 
ao CENTRAL ARCHIVAL STORAGE 

Table 1: An outline of the 11ser procedures. 
This outlines specific topics and should 
describe your computer, the various levels 
of control, who is responsible for each level, 
hcrw to access user records documents, and 
how and where material is stored in the 
central archiml storage. 

The working copies of an applica­
tion program are files that contain 
day-to-day copies of programs used 
in the performance of the user's job. 
A typical user might have working 
copies of Visicalc, Pascal, and a 
word-processing program, for exam­
ple. There is no need for the user to 
maintain backup copies of these files 
because they are available from the 
person designated control coordina­
tor for each application program. 

The current working file is a small 
file that can contain any program or 
data file that the user is currently us ­
ing or developing. It is periodically 
backed up (approximately once a 
day) by the user to assure against 
data loss. About once a week, the 
current working files are transferred 
to a user file library for more perma­
nent storage. 

The user file library is a collection 
of files maintained by the user and 
intended for long-term data storage. 
The files in this library are arranged 
in a logical sequence determined by 
the user and designed to facilitate 
retrieval of programs and data. The 
file-naming conventions and volume 
names used are to be documented in 
a user records document. Backup 
copies of the contents of the user file 
library are maintained by the user. 

The controlled access centraJ ar­
chivaJ storage is a permanent storage 
area where critical files, backup 
copies, and related documentation 
are permanently stored. Files are 
stored and removed from central 
storage in accordance with estab­



lished procedures defined in a user 
procedures document. 

The user procedures document js 

used to communicate to all users the 
procedures that govern usage of the 
computer system. The document 
contains standard operating pro­
cedures and methods, definitions re­
quired to promote common under­
standing of the procedures, listings of 
those persons responsible for the 
various control activities, and all 
other information required to 
enhance the orderly functioning of 
the ystem. The user procedure 
document is maintained at a central 
location within the organization and 
is used to communicate information 
of a general nature to all system 
users. 

The user records document is 
maintained by the user and commu­
nicates, in standard format, critical 
information regarding the user's files . 
This document contains file names 
and descriptions, program names 
and usage, storage volume cl1rec­
tories, naming conventions, storage 
locations, and other pertinent data 
related to the user's employment of 
the system. The user records docu­
ment is maintained by the user as a 
general index to his or her filing 
system; it is also used by persons 
who may n~d to access this informa­
tion in the absence of the user. 

The User Procedures Document 
The user procedures document 

communicates procedures required 
to meet management's goals regard­
ing the use of the computing facili­
ties. It is a working document that 
should be updated frequently and 
used as a helpful source of informa­
tion. The contents of this document 
depend to a large extent on the 
nature of the organization, but they 
can be generalized . 

Table 1 is an outline of the contents 
of a generalized user procedures 
document. Many of the topics out­
lined are self-explanatory, while 
others require additional explanation . 
Paragraph 4.0, system configuration, 
should be a block diagram, similar to 
figure 1, that shows the details of the 
specific computing facility. It should 
clearly show the pedfic control 

to USER IDENTIFICATION 

2_0 USER RESPONSIBILITY 

2.1 Listing at Level 5 Files Under User Control 
2.2 Listing of Level 4 Files Under User Conttol 
2.3 Listing of Level 3 Flies Under User Contror 
2.4 Listing ot Level 2 Files Under User Control 
3,0 USER VOLUME AND FILE-NAMING CONVENTIONS 
3,1 Volume-Naming Conventions 
3.2 File-Naming Conventions 
3.3 File Extension-Naming Conventions 
4.0 WORKING COPY VOLUME INDEX 
4,1 Volume Names and DescrfpUons 
4,2 Important File Names and Descriptions 
4.3 Backup Copy Volume Names 
4.4 Storage Locations 

5,0 CURRENT WORKING FILE INDEX 

5.1 Volume Names and Descriptions 
5.2 Important Ftle Names and Descriptions 
5.3 Backup Copy Volume Names 
5.4 Stora_ge Locations 
6.0 USER LI BRARY FILE INDEX 
6.1 Volume Names and Descnptfons 
6.2 Important Fne Names and Descriptions 
6,3 Backup Copy Volume Names 
6 4 S\orage Locations 
7.0 PERMANENT STORAGE FILE INDEX 
7.1 Volume Names and Descriptions 
7.2 Important File Names and Oescript1ons 
7.3 Backup Copy Volume Names 
7.4 Storage Locallons 

Table 2: This a11tli11e afll1euser records document lists the records an employee or anolhe.r 
person 11eeds to maintain an orderly set of progmms and files for cum 1t use. 

levels that will be used in the 
organization as well as aU computer 
systems, operating systems1 applica­
tion programs, and other pertinent 
features that require control. Include 
on the diagram the names of the peo­
ple who will act as control coor­
dinators for each control point. The 
user procedures document is the 
place to define responsibilities crucial 
to the success of the system. 

Paragraph 5, control matrix, defines 
specific procedures that govem con­
trol at each level. For example, your 
procedures may require that each 
user's current working file be backed 
up once a week if i t contains level 1 
files and once a day if it contains level 
2, or higher, files . Procedures should 
be included here to govern such 
things as: file backup frequency; file 
backup methods; change restrictions, 
including approval levels; password 
protection for files ; and verification 
tests that must be performed after 
changes or revisions. Procedures for 
each of these and other relevant con­
trol areas must be specified for each 
controlled area and control level. A 
matrix of control procedures hould 
resu1t. II the control procedures ap­
pear in coded fonn on a diagram, the 

codes should be defined in this para­
graph. 

Paragraph 6 is a listing of those per­
sons responsible for each control 
point with a description of the duties 
to be performed by them. 

Paragraph 7 contains the format,. 
update requirements, and other pro­
cedures that govern the user records 
document to assure that all em­
ployees are familiar with the docu­
ment and can use it effectively whe:n 
needed. 

Paragraph 8 contains the proce­
dures that are associated with the 
storage and retrieval of files from cen­
tral archival storage. 

The User Records Document 
The user records document has a 

general format specified in the user 
procedures document; it is main~ 
tained by the computer system user. 
This document serves as an index to 
the user's files and is helpful to both 
the user and to other persons who 
may need to access the files. Table 2 
is an outline of the essential contents 
of a user records document. Again, 
the specifics of the document are 
dependent on the particular 
organization. 
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THE BEST Bell 2'12A Modem 
for the S-'100 Bus 

PMMI & R acal Vadic joined forces to 

~~:I'\ bring you the first Sell 212A-compatible 

modem f or the S-100 bus. The M M -212 

is a top qualit:y modem designed to meet 

a ll physical. e lectrical & tlm1ng require­

ments o f the IEEE 696/S-100 specif ­

ication. F CC r egistered for direct con ­

n e ction to the telephone line. 

TOTALLY SOFTWARE CONTROLLABLE, F E ATURING: 

• 	 Bell 2 1 2A 11200 baud) or Bell 103 ("'15.5-300 baudl modes 

• 	 Auco answer & aut:o dial Cpulse or Touch-Tone . perfect for accessing 

MCllRI. Sprinc . ecc.1 

Complete call progress reporting Cbusy, ringing. voice detection, etc.J 

• 	 1200 bau d sync hronous and asynchronous 


8-11 data bits 

Fu ll or half duple x 


Software maskable interrupts 


• 	 Self test modes Cremate & locall 

• 	 Access co PMMl"s 2-4 hour a day cesc cencer 

• 	 Five year hmtced warranty 

F OR F URT H E R INFORMAT ION, c ..11 or- wr1 c fo•· r c oror.t,u1 e o r· seno 
$10"" frefur>dable w tpurchasel f or MM-212 O wners Manual 

(tt~i· ~~~~~~~::~~~~ 0E:Al.5A & OEM OPF'CATUNIT1ES 
Fa·tts Churc:h VA 2204 1 AVAJLABLE 

17031 37S-9660 

PMMI r 1 'Ut lt•rr 's p1~t · f()r"r1 \t J J 1C t! p i cNe~ 

ALL MODEMS ARE NOT CREATED EQUAL 

LOSING YOUR MEMORY? 

How often have you lost valuable data in the memory 

of your microcomputer because .. . your system 

crashed .. . you made a fatal program error .</:·: ""~:')) 

. . . had a faulty or full disk ... or an \ ·;..\ .;,\: ; · f~ 


;~~~~~~~~:~:1;!~~,:~~~use .i '·;'.~, ·~~~~,:,••,>; i; 

~:~~j:~~:~ERY ·{' ,.\;:1 ......·,tCP/ M-RECOVERY 

~~~c:i~ev~~~r0~o~~u~~~ - ~{_ ;:- ~ ·.;:\~:, ..:'.'}' P~~i:::!"ma5t~so:eh~esr~..· · : . . • 
and disk formal. \ ~ 

".··.. = :~~·..-?:\"( • It saves memory-resident
'~·i\~·;;:::~ . ~~... text quickly and easily. 

)Z: ,~ . · · • It even edits directly in memory 
" '. .,/·'- '~" ·· .::.; ~· -	 before saving your text. 

··}.. [ZJ=•Extra user-friendly. Never again lose 
. . your memory or your cool! 

mBm 

LION MICRO SYSTEMS I IN-SYNC SYSTEMS, INC. 
1900 PACIFIC AVENUE ·SUITE 501A • DALLAS , TEXAS 75201 • 214n 60-9120 


Quantity and dealer inquiries invited. 

In U.K., £60 to Lion House, 227 Tottenham Court Road, London W1 016371601 


CPi"1 Is a trn~omotk of Dlgl lol Rcsoarch . 
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Paragraph 2, user responsibility, 
contains specific information on files 
the user is control coordinator for. 
This section should contain volume 
names, file names, backup volume 
and file names, storage locations, and 
the names and locations of historical 
documents associated with the files 
under his control. 

Paragraph 3 contains the user's 
volume and file-naming conventions. 
This section is particularly usefuJ in 
assisting those unfamiliar with the 
user's files in locating a particular file 
or determining file usage. This sec­
tion should, at minimum, contain : 
volume-naming conventions, file­
naming conventions, and file exten ­
sion-naming conventions. 

Paragraphs 4 through 7 contain the 
indexes to the user's working copy 
files, current working files, user 
library files, and permanent storage 
files . These indexes contain volume 
names, important file names, and 
storage location information. 

Conclusion 
Thjs outline for the data file man ­

agement system is adaptable to 
almost any small business environ­
ment. However, the only way to en­
sure that this system works is to care­
fully record the procedures that your 
company's computer users must 
foUow. By clearly recording and pre­
senting these procedures to your 
employees, you will eliminate many 
potential problems that could plague 
your computer. You and your em­
ployees will be happier with a com­
puter system that clearly defines the 
lines of information access. • 

Rober/ ]0J111scm holds a BS in electrical engineer­
ing from the Unive·rsity of lkn no11 t and is presi­
den t of a computer consulli11g {inn. He can be 
r!iached at the E.11gir1eers Colln.bomtive, Mears RJI., 
Milton, vr 05468. 

Readers who wish to obtain outline 
copies of tl1e user procedures document and 
the user records document should send r1 

check for $15 and a self-addressed, stamped 
envelope to: 

The Engineers Collabomtive 
Mears.Rd . 
Milton, VT 05468 
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On the suriace,llexible discs look alike. 
But if you inspect them 

w~ opened this qualitydisc to 
closely, Memorex• sets 
itself apart. 

The cross-linked oxide coating is unique. It results in a coating that will hold a stronger signal 
for greater recording and playback accuracy.Each d isc is burnished to an ultra-smooth surface to reduce 
head wear and extend media life. A protective hub ring on mini discs 
eliminates edge damage to the drive access opening resulting in 
better alignment and dependable performance. 

For durability, we constructed a d isc jacket from extra-stiff vinyl 
that loads easier. Glue-sealed to prevent intermittent bonding and 
stress-notched for added protection , discs withstand the rigors of 
everyday usage better. 

We added a sell-cleaning jacket liner that cleans and removes 
debris from the disc while in use. The resu lt is top performance throughout 
a long d isc life. 

You can trust Memorex flexible discs. You know they're reliable 
because we individually certify every one to be 100% error free. 

For any application-5%'' or a:• one side or two, single 

or double density- look to Memorex Flexible discs. For more 

information, call !800) 222-1150: in California (408) 987-1893 


A BurroughsCompany 

show how it stands up and performs. 

or your local distributor today. 
C 111112 Memorex COrPOration Memore>. >sa r901M11red 11adema•k ol Mcmornx Co<POral•on 
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Total RAM per user 
128K 48K 64K 64K 

User TPA 
63.SK 48K 54K 62K 

8- and/or 16-bit user processors 
YES NO YES NO 

Perfect Software' 
NO NO 

NO 

MP/Mii Mmm-
OST 

YES NO YES 

- ~~ 

' NET/work 8816 is a lrademarked product ot MUSYS Corporation Perlecl So1t ware ls a trademar ed product or Perfect Software. Inc. TurbcOOS is a trademarked product cl Software 2COO. Inc. CP /M and 
MP/Mii are 1radema1kerl produc1s ct Digital Researdl, Inc. Mmmost is a tradematked producl or Tele•Pdeo. Mii ct Is a lrademarked product ot r.\lcromation. E1heme1 is a irademark of Xerox Corp ' 8-Uset 

network rs Sll .995. MuSYS prices include 16 MS lormatted Winchester. ' In.eludes terminals 
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May we interrupt the hoopla

with afew facts? 


Nothing in the noisy world of 
multi-user micros fits the require­
ments of business system inte­
grators tike our new desktop 
system - the MuSYS NET/work 
8816TI'. 

The MuSYS NET/work gives 
you multiprocessor architecture, 
extensive mass storage facil ities 
(much greater than BMB) and 
TurboOos·~. the high speed CP/M® 
compatible operating system. Gone 
are the bottlenecks that make 
shared-processor multi-user sys­
tems toosluggish for real world 
business applications. You'll also 
appreciate the 128K RAM per user, 

Co 
I ­
.¥... c c 

= ca ..c E;,Cl);: 0-= 
f .!:t; ...... 
-"' ..ca=tuThe facts: IEz ~~ IEIE 

~~~~~~~~~~~~~~~ 

No. users (min/max) 
2/8 4/4 1/6 1/8 

Winchester formatted Mbytes (min/max) 
16/102 10/20 15/30 20/40 

the local area networking capabil­
ity (including Ethernet'"j, log-on 
security and other mainframe-like 
features that make the NET/work 
a truly professional, rel iable 
business solution. Dealer and OEM 
customization programs available. 

Get all the down-to-business 
facts! Call or write, MuSYS 
Corporation, 1752 Langley, Irvine, 
California 92714. (714) 662-7387 
(toll-free outside California 1-800­
852-5362). TWX: 910-595-1967. 
Cable: MUSYSIRIN. 

IUIJ§~~ 

We design the future. 



An Introduction to Layered 

Protocols 


Understanding layered protocols can help you evaluate network 
architectures of data-communications products 

Product announcements for 
computers and peripherals increas­
ingly include claims of some sort of 
networking capability. To understand 
the network architectures of these 
products, it is essential to understand 
the concept of layered protocols. In 
this article .. I1I discuss a reference·ar­
chitecture based on the Intemation.aJ 
Standards Organization's (TSO) 
model for open-systems interconnec­
tion. This architecture provides a 
framework within which protocol 
layering can be explained . T will also 
briefly investigate protocol design 
issues within the different layers. 

The Reference Architecture 
Several years ago, the ISO, which 

is made up of national standards 
organizations from various countries, 
recognized the need for a basic 
framework in which computer net­
working standards could evolve. A 
subcommittee (SC16) was appointed 
to develop a model for "open systems 
interconnection." The resulting 
model is called the "ISO OSI model." 

The ISO model is intended to be a 
vehide for the development of 
specific standard protocols, but I use 
it here for its value as an architectural 

by Michael Witt 

reference model. A reference archi­
tecture sets forth a general framework 
and principles by which a system is 
designed to operate. The model is 
presented here in a very simplified 
form, and I have taken some liberties 
with it t increase its value in this 
particular discussion. References 1 
and 2 provide a precise, detailed 
description of the ISO model. 

The physical link 
resides at the lowest 

protocol layer. 

Layering, Protocols and 
Interfaces 

Figure 1 shows a layered network 
in two computers (hosts) connected 
by a physical communications 
channel. 

At a given layer (layer n), a program 
communicates with the correspond­
ing layer in another host. This is peer 
communication. Because communi­
cation in a computer network is 
based on formalized communication 
protocols, peer protocol is used to 
describe the interaction of the corre­
sponding layers in a communications 

network . Logically, these two layers 
communicate directly with one an­
other (the dotted line), but in reality 
all communication must take place at 
the lowestJayer because the only ac­
tual physical link is there (the solid 
line). 

· Communication between hosts 
takes place when layer n on the 
transmitting host formats a message 
and passes it down to its layer n- 1. 
(Communication between two layers 
in one host is called an interface.)~The 
message continues to be transmitted 
down until it reaches the bottom 
layer. It is then sent over the physical 
link to the receiving host. After be­
ing accepted by the lowest layer, the 
message works its way up to layer n 
in the receiving host. 

An analogy can be made here to 
the type of communication that goes 
on in an office environment . For ex­
ample, suppose the president of ABC 
Company decides that his softball 
team should play a series of games 
against the team sponsored by XYZ 
Corporation. He calls the captain of 
the softball team into his office and 
asks her to find out how XYZ Cor­
poration feels about this plan. The 
softball team captain asks her 
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Figure l: A layered networking implemtmlation of two interconnected host computers. Al­
thouglz a given layer (layer n) in one computer should communicate with the corresponding 
layer i11 lhe othercomputer. all co11111wnicntio11 actimlly takes place throligh t/1epl1ysie11l channel, 
whic/1employs layel'-1 protocol. 

Less 
forYour 
Money 
lf you do word processi ng on 
your personal computer, you 
probably know that thereue 
many programs for sale to help 
you with your spelling. But the 
biggest spelling error you'll ever 
make is paying too much for your 
spelling correction software. The 
Random House ProofReadeI 
gives you less for your money ­
less trouble, that is, and fewer 
spelling errors. The Random 
House ProofReadet is based on 
the world famous Random House 
Dictionary. lt conta ins up to 
80,000 words , depending on 
your disk capacity. You can add 
new words with the touch of a 
key. lt shows you the error and 
t.he sentence it 's in. It instantly 
suggests corrections. It even re· 
checks your corrections. And it 
costs half as much a other 
programs with far le s power. The 
Random House Prooffieader is 
compatible with all CP/M 2.2 , 
MS-DOS®and IBM Personal 
Computer systems. 

For orde rs or inform:aion, see your 
local denl<!r or call 505-281·3>7 L 
Master ca rd and VJ f\ accepted. Or write 
Rllndom House Prooffieader, Box 3}9- B, 
Tijeras, NM 87059. Please enclose $50 
ulild specify your compuier model, 
disk si:ie and memory. 
l\ll ndom Huu1,c- ~nd •h~ Houu:. d61J'.f'I arr reg 1 11~rt1d 
trlil!dcnurk or Rii!nclum H ou,:c-, t n ~ . CP/M i :s 'fc-~i :a; ­
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secretary to deliver the message to 
the captain of the softball team at 
XYZ Corporation to find out where 
XYZ Corporation would prefer to 
play if a series of games is scheduled. 

The ABC secretary calls XYZ Cor­
poration, relays the message and 
adds some information regarding the 
team's schedule. 

When XYZ's softball team captain 
arrives at the office, his secretary in­
forms him of the challenge from ABC 
Company, and he checks with the 
president of XYZ to find out if he 
may schedule the games. After re­
ceiving permission he asks his secre­
tary to tell ABC Company that the 
challenge is accepted and that the 
games should take place in the park. 
The two secretaries talk again, and 
then ABC's softball captain reports to 
her president that the offer has been 
accepted and all arrangements have 
been made. 

ln this example, the only physical 
communication took place when the 
secretaries talked on the phone. 
However, there was a logical, er vir­

tua/, communication between the 
two company presidents (advancing 
and accepting the challenge) and be­
tween the two softball team captains 
(arranging the details of the game). 

All of the network 
architectures currently 

being proposed as stan­
dards are based on the· 

layered-design 
approach 

The communication between the 
layer ns in figure 1 is the same as the 
communication between the com­
pany presidents in the example. 

Peer protocols must follow the 
specifications of the network archi­
tecture precisely if information ex­
change is to be successful, but the in­
terface between layers may be imple­
mented in any way because it does 
not affect communication between 
the two hosts. 
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Figure 2: Tire Sl!!!f'll layers of tlte 150 refnence ard 1iteclure. 

Using a layered approach to design 
omputer networks is advantageous 

because the layers are relatively in­
dependent of one another and can be 
replaced without affecting the entire 
design . For example, if you have a 
layered network based on an under­
lying communication facility consist­
ing of numerous point-to-point data 
links and if a new local networking 
technology is developed to aUow the 
network to be intraconnected via one 
high-speed, coaxial cable bus, you 
only have to redesign the lower, 
transmission-oriented layers, which 
deal directly with the specific trans­
mission medfa and topology. All f 
the network architectures currently 
being proposed by various standards 
organizations and designed by com­
mercial vendors are based on the 
layered-design approach. 

The Layers 
The ISO reference architecture (see 

figure 2} contains seven layers: the 
physical, data-link, network, trans­
port, session, presentation, and ap­
plications layer. 

The lower three layers form the sub­
net. These layers route data through 
the network from one host to an­
other, The higher layers are con ­
cerned on1y with the dialogue be­
tween the communicating hosts 
(end-to-end communication). 
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The distinction between the subnet 
protocols and the higher-level pro­
tocols is particularly important when 
public data networks are involved 
because it is this subnet that is sup­
plied to the cust mer by the public 
data network. 

The layered approach is 
advantageous because 
the layers are relatively 
Independent and can 
be replaced w ithout 
changing the entire 

design. 

The physical layer resides at the 
level of the transmission medium 
(referred to also as the link or chan­
nel) over which information is sent 
behveen two or more nodes in a 
nehvork. 

The basic unit of information sent 
and received at this level is the "bit'' 
(one binary digit) . Bits can be en­
coded in a variety of ways depending 
on the transmission medium em­
ployed. Transmission mediums in ­
clude: a particular voltage signal on 
a wire for a given time period (base­
band signaling), a carrier signal 
modulated at a certain frequency (fre­
quency-shift keying or FSK), phase 
changes in a modulated carrier 
(phase-shift keying or PSI<), and 

coded pulsations of light transmitted 
over an optical fiber. 

One example of an established 
physical-layer protocol is CCITT's 
X.21 standard for the connection of 
a customer's data-terminal equip­
ment (DTE) to the public data net­
work's data circuit-terminating equip­
ment (DCE) . 

The physical channel is imperfect; 
not all information will be trans­
nutted and received without error. 
Therefore, the higher layers must 
have error-detection and recovery 
measures. 

Th e data-link layer transfers 
groups of bits, called frames 1 between 
adjacent nodes (machines) in a net­
work. To complete this transfer, the 
data-link layer has two checks to 
perform. 

First, because the data-link 1ayer 
may receive invalid data from the im­
perfect physical layer; a checksum (a 
single calculated value based on a 
numerical operation involving each 
information unit in the frame) is 
usually affixed to each frame as it is 
sent by the data-link layer in the 
transmitting node. When the frame 
arrives at the receiving node, the ap­
pended checksum is compared with 
a checksum generated locally, and if 
the two don1t match1 the receiving 
data-link layer knows that a trans­
mission error has occurred. 

Second, because not all nodes in 
the network can send and receive 
data at the same rate, the data-link 
layer must take charge of flow con­
trol. Many different data-link-level 
protocols allow reliable transmission 
and balan ed flow control. 

Two popular flow-control link pro­
tocols are "stop-and-wait" and "slid­
ing window" protocols. The stop­
and-wait protocol uses the positive 
acknowledgment method to control 
data flow, in which an acknowledg­
ment (Ack) signal sent back from the 
receiving node to the transmitting 
node indicates that the transm.lssion 
was successfully :received and that 
the receiver is ready for more data. 
Sliding-window protocols assign 
each frame a sequence number, and 
both the sender and receiver main­
tain a "window'' of valid sequence 
numbers. This method is dependent 
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Letter qual i ty 
standard of 
the industry 

One of these t wo print samples was genera ted by an IBM 
Selectric II : the letter qual.i ty standard of the industry. 
The other was gene rated by the new Transtar 130 letter· 
quality pri nter. 

B 


Letter quality 
standard of 
the industry 

A nd print qualit y is just the beginn ing! The 
new Transtar 130 daisy wheel printer is 

also p lug-and-go compatible with the best-sell ing 
word processing packages! It features bidirection ­
al printing, superscript, subscript, underlining and 
a true boldface. Retail price? Only $895. 

Quietly producing copy at 18 cps Shannon text 
speed, the Transta r 130 also features a unique 
autoload button to make printing o n letterheads 
a breeze! Three new daisy whee ls have just been 
made available for the 130 from your dealer: 
letter gothic (shown). script, and a 15-pitch 
"gothic mini"-perfect for printing spreadsheets 
to fit on one page! 

Offering an end-user warranty period of a full 
six months, the Transtar 130 is an extraordinar­
ily re liab le mach ine. Its mini mal fai lure rate runs 
less than 1%, but if your 130 should ever need 
repair, a nat ionwide network of authorized 
T ranstar service centers stands ready. 

Have you decided yet whose type is whose? 
If you picked A ... You picked Transtar. The 
new standard for letter qua lity printing. 

Transtar 

P.O. Box C-96975, Bell evue, WA 98009 
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on the receiver's ability to process 
received data while receiving still 
more data; thus, the transmitter may 
end several frames (determined by 

the window size and other factors) 
without stopping to wait for an ac­
knowledgment. Transmission of data 
is held up only when the receiver is 
incapable of further processing. This 
method is suitable for full-duplex 
situations (in contrast to the stop­
and-wait method, which is suitable 
for half duplex). 

In other schemes eparate credit 
frames are sent to the transmitter 
when the receiver is ready to process 
more data . 

The network layer (the last layer of 
the subnet) handles routing; it deter­
mines what path a message, or packet, 
will take through the network to get 
from the transmitting host to the 
receiving host. 

In a network environment, two 
host computers generally are sepa­
rated by an arbitrary number of other 
nodes not directly involved in that 
particular communication. Any given 

node in the network layer must have 
some way of determining which way 
to forward data so that it reaches its 
intended destination . 

There are four states of routing pro­
tocols: centralized versus distributed 
and static versus adaptive. 

The network becomes 
congested when the 
hosts pump data into 

the network faster 
than it can be ab­

sorbed and delivered. 

A central ized routing protocol 
stores information regarding network 
topology at one site. Information on 
how to route packets resides in each 
node. This routing protocol has the 
advantage of centralized control and 
ease of implementation, but it has 
two disadvantages: the central site 
becomes vuJnerable because the net­
work cannot function if the routing 
capability is lost, and the higher level 
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of communications activity around 
the routing center can present a 
throughput problem. 

In distributed routing, much 
depends on the sophistication of the 
network nodes. Simple nodes can 
only be supplied with a routing table 
or an algorithm such as flooding. If the 
nodes are more sophisticated, an 
adaptive technique can be used. 

With a static routing protocol the 
routing tables are calculated in ad­
vance and no changes can be made 
in network topology without bring­
ing the network down; in adaptive 
routing there is some provision for 
recognizing topology changes and in­
corporating thjs information into 
future routine decisions. Reference 8 
provides more information on rout­
ing protocols. 

The network layer must also dea1 
with congestion. The network be­
comes congested when the hosts 
pump data into the network faster 
than it can be absorbed and de­
livered. Congestion is similar in some 
respects to the problem of flow con­
trol in the data-lmk layer, and some 
methods of dealing with it are the 
same (the issuing of credits, for ex­
ample). For a discussion of nehvork 
congestion and techniques for deal­
ing with it, see reference 4 (pages 
215-225). 

Because few network architectures 
have implemented the higher-level 
protocols, explanations tend to get 
more abstract once you leave the 
subnet. 

The transport layer ensures an 
error-free end-to-end connection be­
tween two or more communicating 
hosts. This layer, and all of the higher 
layers, need to exist only on network 
hosts (machines that take part in end­
to-end communications over the 
network) . 

Although the data-Hnk layer en­
sures reliable communication over 
the separate data links, it does not 
guarantee reliable exchange of data 
between hosts. Consider the network 
depicted in figure 3. Hosts A and B 
are engaged in an exchange of infor­
mation over the shortest available 
path (in this case, the solid line 
through nodes 1 and 2). In the mid­
dle of the dialogue, node 2 becomes 
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nosu st1tutes. 

If you're looking to buy a 

dBASE-like ystem, you'll really 
Like dBASE IJ~ 

dBASE II is the relational 
database management system 
(DBMS) we introduced to the 
microcomputer world in 1980. It 
was the best, most powerful and 
easiest-to-use da tabase manage­
ment sy tern available. 

It sti ll is. 

You'll wonder how you 
managed without it. 

Because it's so powerful yet 
so easy to use, dBASE II has become 
the s tandard for ma naging da ta 
with a mfrrocomputer. 

Doctors and lawyers, accountants and sales­
people, s tockbrokers and students, big bu ine ses 
and small are all managing their data better with 
dBASE II. Book have &een written about it . And 
other microcomputer data handling programs 
measure themselves against what dBASE II can do. 

dBASEII turns data into a company resomce. 
dBASE II starts where fiJe handling ystems 

(such as our own Friday! ™) 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 full 
business information system because all of your data 
is at your fingertips. Using English- like commands, 
you add, delete, edit, display, print and manipulate 
your information . 

Once you've decided on what you want done, 
you save the instructions so that even your least 
experienced personnel can perform the mos t 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 the way you do business without 
destroying what you' ve done . 

And dBASE II even simplifies conversion from 
your present system, and can ftandle data from other 
programs, or create files that other program can use. 

Circle 40 on Inquiry card. 

It's the most advanced information manage­
ment tool available for your microcompu ter. And it's 
only $700 (suggested retail price) . 

The best selling DBMS known to man. 
dBASE II struck a responsive chord in the busi­

ne s community when it was in troduced and quickly 
beca me the best selling database management 
system made fo r any computer, micro or mainframe. 

o see why, drop by your neares computer or 
software store and ask for a demonstration. Then 
take a package home and use it for 30 days. If it's not 
everything 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 ·TATE 

4'Ash t.on-To t.e 19113 

dBASE II is r~gislercd 1rademark and Fridayl l.s n cmdcmork ol Ashton·Tace. 
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mpatfble and more. 
You can take It with you. 

And unlike IBM. we have a portable version. 
The Corona PC is a 16-bit microcomputer 

based on the 8088 microprocessoG 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 512K on the 
main board. Includes a 320K 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 

Its high-resolution, high-contrast 911 display is 
easy to read. It has all the power and features ofour 
desktop, but lets you take it to the office next door, 
across the country or just conveniently 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. 



1k>-ft;turcn~1e speed. 
Our RAM-disk software lets you treat an area of 

your computer's memory as ifit 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 com es 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~ 
LogiCalc5 and LogiQuest~the EasyFamilt,' Wordstar7 

and the "Star" family, the SuperWare8 series, t l.M?, 
the VisiSeries10 and Perfect Series11 ofprograms and 
most other popular software. 

And it improves your bottom line. 
The Corona Portable PC is $2,545, the desktop 

version fs $2,595. Both about a thousand 
less than the equivalent IBM PC. 

For more information. contact Corona Data 
Systems, 31324 Via Colfnas, 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. 

Q CO<Ollll Do 14 s.,..1~rns 1983 l 1 ™Sollword Systl!l'nS. 2, ™Comprehen•~ 
Sofr;.'l!rc Support. 3: 1M Context Mllfl4gc.ment Sys1cms. 4 1 TM Ash1on-1il1e. 
s, TM Software Products fnlemaUonal 5, lM lnfo1m11~on Unllmlocd Soiflwo.r 
7 1 TM Mlctopro. e, TM Sordm Corp. 9 , Thi lnnowdve So11v;,,,.,_ 101 TM \11$k;orp. 
11 , TM Petfec1 Soflwllre Inc. 
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The Modem that Delivers 3 Ways 
1. Low $189 Price. TN W's Operator·103'provides full auto·dlal 
and auto·answer capabilities for only $189. This is an attractively paok­
aged Bell·103 compatible 1101o 300 bit per second modem, delivered 

comp lete with documentation and full one-year warranty. 

2. Ease of Use. Operator's commands are easy to remember, Hke 
''Dial; ' ''Answer; • and Hangup:' And they 're easy to enter - you type 

only the f i rst letter ot the command, and Operator echoes the full com· 
mand word. Type" ?" and Operator lists your command options. 

3. High LSI Perfonnance/Reliability. Operator-103 is bum 
around the Tl 99532 modem IC, which means fewer errors on marginal 
telephone lines and reduced ohance of modem failure. 

3444 Hancock Str••t Phon• (819) 298-2115 
San Dl•go, CA 92110 Telex II 110·335-1194 
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Figure 3: A t1etwork t/lat co11ld employ adap­
tive routing to imsure contimiing host-to-host 
communication in the euent ofa node failure. 

inoperable because of hardware dif­
ficulties. There are two ways to en­
sure the connection: the network 
layer can incorporate some form of 
adaptive routing and the connection 
can be rerouted, or the conversation 
can be restarted. 

In either case, the hosts have a 
problem. If the entire exchange is 
started over, what does host B do 
with the packets already received 
from host A? According to the link­
level protocol the packets are valid, 
but if they are accepted by host B, 
there will be duplication when the 
same data arrives again over the new 

path, resulting in an incorrect 
message. 

The situation is as bad if an alter­
nate path (the dotted line through 
nodes 5, 4, and 3) is established. How 
does host A know which packet to 
begin sending over the new path? 
Host A knows only that the last 
packet sent reached node 1 without 
error. There is no way for host A to 
determine if the packet was received 
by node 2 before it crashed1 much 
less if it was successfully forwarded 
to host B. 

The transport layer also must con­
cern itself with end-to-end flow con­
trol . Many of the flow-control 
measures in this layer are similar to 
those in the data-link layer. 

In some networks, the subnet pro­
vi.des a virtual-circuit service. This 
means that when ho t A wishes to 
communicate with host B, host A re­
quests that a connection be set up to 
host B. Th.is connection is called a Vir­
tual circuit because once set up, it can 
be used in much the same manner as 
a circuit on a circuit-switched net­
work. 

In other networks, the subnet pro­
vides only a datagram service. Each 
packet is considered a separate data­
gram, and each packet must contain 
the entire destination address (in­
stead of just a virtual-circuit number). 
When using the datagram service the 
subnet does not guarantee the order 

in which datagrams will be delivered. 
The transport layer must sequence 
the data flow. 

The session layer sets up, main­
tains, and closes down sessions 
(specific periods of communicaHon) 
between s-pecific layers on different 
host computers. 

The most important responsibility 
of this level is that of remote log-on, 
in which a user on one host logs on 
to a second; that way, it appears to 
the second host as if the user is local. 

Another session-layer activity is 
bracketing, whi.th prevents execution 
of acritical database update until all 
information needed for that update 
is received, eliminating the chance of 
a partial update when transmission 
.is interrrupted. An opening bracket 
indicates to the session-layer protocol 
that a critical transaction is starting. 
When the closing bracket appears, it 
is safe to allow the transaction to be 
recorded. If the network should crash 
before the closing brad<:et is recejved, 
no update takes place. 

Current networking architectures 
do not provide a good example of a 
distinct session layer. In most of the 
networks that implement the func­
tions described here, those session­
layer functions are subsumed in the 
transport and/or presentation layers. 

The presentation layer formats the 
information being delivered. Some 
presentation activities are data com­
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pression and compaction, data en­
ayption, file translation, and virtuaJ­
terminal protocols. 

Data compression eliminates re­
peated characters, such as blanks at 
the end of a line. This is usually done 
by specifying what character is to be 
compressed and inserting a count to 
indicate how many repetitions occur 
at a particular place in the text, Com­

paction removes data redundancy by 
encoding the data in an alternate 
form. 

Data encryption is important be­
cause information traveling through 
the public data networks (as a result 
of satellite broadcasting, microwave 
links, etc.) is so accessible (see text 
box below). 

Two types of encryption (which 

Encryption and Decryption Procedures 

Iii frt1diti01111l cryptography, plain text 

(symbolized by lhe letter P) is pnssed 
tlirougli ari encryption process (EJ to pro­
duce cypher te:<t (C) . To recover the 
original plain tat, it i.s necessa·n; to PfZSS 

the ci;pher text thm11gh a decryption pro­
cess (DJ. This proced·ure is illustrated in 
figura 4. 

Encryption and decn;plian procedures 
are generally parameterized wiih akey (K) . 
Two correspondents wishing to engage in 
a secret communicalirm agree on a key. 
Th ei r ciialoglle will be secure (even when 
e11e1yptio11 ai1d decryption procedures ore 
public knrJUJledge) because rw one else 
knows the key. 

Tlte fimctianal notation generally used 
lo describe the encryption process is 
C=E,(P), w/iiclr means that the cyplm· 
texl C is produced by applying the encryp­
tion procedure £1 parameterized by the key 
K, /Cl tl1e plairt text P The dmyption 
process is notated as P=D,.(C). Far two 
correspondents to be able to read each 
other's messages, it must be. true that 
p..D.(E,(P)). 

An encryption method is considered 
symmetric if P=E~(E.(P)), meaning that 
the encn1ptio11 pmcess and t/Je decryption 
process are equivalent. One example of 
such n process is the exclusive OR of the 
kerj value with that of tile plnin te;x:t. 

l<EY--------- ­

There liave been schemes proposed that 
differ from traditional cryptograpliy; the 
most prominent of these is public-key en­
cryption. P11blic-key encryption constructs 
the encryption and decryption procedures 
so that il is -possible to choose a pair ofkeys 
K1 a11d K2 for which P=D.,(E,..(P)) holds 
tnie, bid P=-D.,(E.,.,(P)) does not. Jn oilier 
wards, text 1mcrypted with Kl must be 
decrypted with K2 . Kl can then become the 
public key, accessible tD anyone who wishes 
lo send a private message ta the owner of 
Kl. 

{-'ublic·keij encn;ption yields a promr'sing 
method of obtaining digital signatures. 
Digital signntures '(J.) 111 become importa1tl 
as more and mol'e b11si11ess is tmnsacted 
via company networks. Tlit'Y can be im­
plemented as follows; K1 1wd K2 are again 
used, howl!Uer; this lime K2 is in a public 
file while Kl is a usel"s private key, lf the 
user wants to send n digital sig11ah11-e to 
/tis bank, for instance, he etrctypfs his 
name (or same other predetermined text) 
using his private key Kl. In oilier words, 
he perfon11s C=Eu (signature) . Upon 
receiving the message, the bank perfom1s 
tbe decryption signahtre~Du(C) . If tlte. 
decrypted signature mate/ms /he expected 
one, tire message must luwe been sent by 
the authorized user. 

ENC RYPTION 
PROCESS­

PLAIN TEXT ------ ­

KEY­ - ­ ----- ­ -
DECRYPTION 
PROCESS 

C1Pt1ER TE!IT-----1>1 

1------•-CIPHER TEXT 

t-------PL AI N TEXT 

Figure 4: An 11/ustmtian of tire encryption and decn;ption process. 
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!! !!C 10MPETITIVE PRICES!!!! 
FROM DIGITAL DIMENSIONS 

FOR THE IBM P.C. 
FULL AST LINE... .. ... ............ ..... .. .......... CALL 
NEC SplnwrUer 3550•.33CPS...........$1.?990 
NEC 8023A ...... .,,,,......... ,. ,, ,, .. ......... ,,,, ')415 
Quadr<tm Quadboard w/64K ...... ......... $320 
Quadram Quadbnard wl128K..... .,.,.. .. $380 
Quadram Q11adboard wl192K ... ....... .. . $430 
Quadram Quadboard w/256K .... ... ...... $490 
64K UPGRADE KITS.................. ......... ..... S58 


OKI DATA 
ML-BO ........ ~ ......$317 ML·82A ..~ ..'",.... .$395 

Ml·B3A -·-" ........5639 ML-84P ........ ......$969 


Ml-84S ..... ..... . $1 ,083 

Ml-92..80 COL., 

160 CPS PARALLEL...... ....... ............... $509 
ML-93..136 COL., 

160 CPS PARALLEL,.,~ ...... .... ...,,H•····· $B32 

THE GORILLA 
SEIKOSHA DOT MATRIX, PARALLEL 
50 CPS PLUS GRAPHICS..............~....... $219 
MONITOR HI RES 12' 
NON GLARE GREEN............ .. .................. $95 

INFO RUNNER RITEMAN 
120 CPS, FRICTION, PIN & TRACTOR FEED 
ALL STANDARD ... ..... ...... .... ... .. ....... ... $390 

IDS 
PRISM 80..3 .4K & 200 Sprint·..... ..... $1 ,036 
Inc. sheet feed, colo, & graphlc:s ... $1,429 
PRISM 132•.3.4K & 200Sprint,,..~... S1 ,195 
Inc. sheet feed, color & grapnlcs •. .$1,591 
MICROPRISM 480 ... . .... ... ... .... .. .. .... .. . . $569 

DIABLO 
Dlablo 620 ......... ............................. $1,015 
Oiablo 630 .. ... ... ............. ... .............. $1,915 

QUME 
1140 + 40 CPS ..... ........................... .. $1490 

C. ITOH 
ProWrlter..80 Col., 120 CPS, Parallel.. $396 
Prowrlter 2..80 Col.• 
120 CPS, Parallel. ......,.. ... .................. $696 
Starwrlter F-1 0 ..40 CPS, Parallel._ .$1,149 
P~lntmasler F-10..55 CPS ....... ........ $1,489 
8600 B 90 CPS HI Res ...... ..... .... ... ...$1,119 

MODEMS 
Hayes 300 Baud 

Smart Modem ... ... .. ,...... .... .. ... .. ,...... $21!1 , 
Hayes 1200 Baud 

Smart Modem ................. ... ..... ,,.... .. $515 
Hayes Integrated Modem 

for the IBM PC................................. $499 

MONITORS 
fll•an 

RGB I - Med. •es. coto• .. .... .... ... ............. S309 
AGB Ill • High res . for lhe 

181.1 and Apple 111........ .. ~ ......... $,509 

Graen Pho~phor ... .... ... .... ... . ... ............. . $1~ 


Arnller . ... ..... .. ... .. . . ..... ,•• ,. ... ... .....~••••.• 51611 

Amdck 

Col or 1.................... ..... .. ........ ...... ...... . S309 
C,otor II .. .. .. .. .............. ,, ...... .. ........_•••.. $609 

E 
Ull:il IAL UIMt:N:SIUN:i 


190 Chapel Rd., Manchester, CT 06040 

Info & Orders Call 203-649-3611 


Orders Only 1-800-243-5222 
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Support, Service and Price. 
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8h,..saJes tax. 'IBM Is ar~lsterl!d lrade,,,ark of 1n1amat1onn1 Business Ma.chines 
C P/ M 111 a reglsJered. treden>ark or Dig Itel Research. 

might be placed in a layer other than 
the presentation layer) may be nec­
essary in a computer network. One 
is link encryption, in which data is en­
crypted by the link (or physical) layer 
as it flows between two network 
nodes. The other is end-to-end encryp­
tion, in which the encryption and 
decryption take place between the 
hosts involved and are performed at 
the transport layer or above. 

Link encryption is valuable as a 
means of thwarting traffic-flow 
analysis, where an eavesdropper on 
the network attempts to gain infor­
mation by reading the source and 
destination addresses in the packets 
to find out who is talking to whom, 
even though he may not be able to 
determine exactly what they are say­
ing. If the link layer is to encrypt the 
packet headers to prevent traffic-flow 
analysis, each node in the network 
must know the key to decrypt the 
headers to determine the route of the 
packet. 

It is unlikely that many users 
would trust their keys to every net­
work node. Therefore, all networks 
will probably support some form of 
end-to-end encryption, and networks 
in which traffic-flow analysis is an 
issue will also use link encryption . 

fur an introduction to cryptology as 
it applies to information systems, see 
reference 9; also, see reference 10 for 
an up-to-date look at security mea­
sures in a layered-network environ­
ment. 

The presentation layer must also be 
ab]e to translate files from the format 
of one machine to another so that 
network users may take advantage of 
files that exist on the various hosts. 
Possible kinds of translations range 
from easy to beyond what is now 
state of the art. 

Translation of a print format is re­
latively straightforward. However, 
translations of a syntactic nature (for 
example, moving floating-point num­
bers or more complicated data struc­
tures from one machine to another) 
are a little more difficult. 

The most difficult translations, in 
which the actual semantics of the 
data are involved, have only been ad­
dressed in limited research settings. 
One example of this kind of transla­
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tion would be to send an actual ap­
plications program from one com­
puter host to another. 

The presentation layer is also re­
ponsible for virtual terminal pro­

tocols. These protocols eliminate the 
problem that occurs when some ter­
minals in a computer center are un­
able to accept a program because they 
use a different sequence of control 
characters than the others do to posi­
tion the cursor. 

The virtual-terminal protocols de­
fine a hypothetical terminal (the net­
work virtual terminal) . Mappings are 
then established between the virtual 
terminal's defined functions and the 
rea_I terminal's functions. U the pro­
grammer follows the rules estab­
lished by the virtual-terminal pro­
tocols, his program will run on all of 
the supported network terminals. 

See reference 11 for a summary of 
virtual-terminal protocols cunently in 
use. 

The applications layer is responsi­
ble for network-wide program appli­
cations. o currently existing net­
work has a truly integrated applica­
tions layer, but the most important 
research topic with regard to the ap­
plications layer are distribu ted data­
bases, d istributed computational 
models, and distributed operating 
systems. Designers of network-wide 
applications must determine how to 
distribute functions that traditional­
ly existed within a single computer 
to two or more network hosts (dis­
tributed control). 

There are several motivations for 
having d istributed databases. If dif­
ferent subsets of the database are ac­
cessed more frequently in different 
geographic areas, a distributed data­
base will help keep telecommunica­
tions costs down. Also, local control 
of data may sometimes be appropri­
ate for political or business reason . 

here are two basic models for dis­
tributed databases: the replicated 
database, in which all information is 
duplicated at each site, and a parti­
tioned database, in which the infor· 
mation is divided up among the 
various sites. Figure 5 shows how a 
relational database might be distrib­
uted among three different sites 
using these two methods. A parti­

(5ol 

SITE A SITE B SITE C 

RELATION l 

REL AT ION 2 

REL ATION 3 

RELATION 4 

RELATION 5 

RELAT ION l 

RELATION 2 

RELATION 3 

RELATION 4 

RELATIONS 

REL ATION l 

RELATION 2 

RELATION 3 

REL ATION 4 

RELATION S 

R£PllCATEO OATA BASE 

t 5b I 

SITE A SITE 8 SITE C 

RELATION I 

RELATION 2 

I 

, -------., r-------., 
I I I I 
I I I I 
I I I I 
I J I I 

I :I RE L ATION 3 II I I 
I If [ RELATION 4 III 
I I I RELATION 5L _______ J IL____ ___ _J 

I 

PARTITIONEO OATA BAS£ 

Figure 5: Two methods of dis trib t~ ling a database among lime sites. In a replicated database, 
all i11for11111tio11 is d11plicated at each site; i11 a partitioned database, tl1e inftmnalion is divided 
among the three sites. 

(Gal O/STR/BUT£0 NETWORK 

P• PROCESSOR 

(6b) LARGE COMPUT€R 

TASK A 

TASK C 

! TASK B l 

Figure 6: A distributed comp11tafio11nl model (a) acting ns a mah1fmme as it shares more than 
one processor per task. Compare this to a single mainfmme handling m11/tiple tasks (!1). 
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tioned database is useful when you 
know that a certain part of the data­
base (specific. relations, for example) 
will be updated onJy at a certain loca­
tion. A replicated database is more 
appropriate when each individual 
site will be doing a lot of queries, but 
updates are infrequent. 

Usually, however, the choice is not 
this simple, and a combination of 
these models will be used. Many 
technical problems must be overcome 
before general-purpose distributed 
database systems become commer~ 
cially viable. Some problems will be 
solved through services provided by 
the applications layer (see reference 
4, chapter 10.1) and some through im­
proved database architecture (see 
reference 12). 

Research on distributed computa­
tional models is aimed at developing 
a way to schedule more than one pro­
cessor per task in the distributed net­
work, just as more than one task per 
processor can be scheduled in the 
central mainframe (see figure 6). Thls 
will make it possible to attain a high 
degree of generality in task/processor 
binding and will mean that network 
designers will have the greatest 
possible latitude in deciding how to 
distribute applications. 

The next step in generalizing the 
networking environment will be to 
distribute the operating system 

among the computers in the net­
work. lt is difficult to determine 
where distributed computational 
facilities end and a distributed oper­
ating system begins, but the operat­
ing system would be more visible to 
the person who is using the network. 
See references 13 and 14 for descrip­
tions of two research implementa­
tion in these two areas. 

Conclusions 
Thday most network systems imple­

ment only a few of th.e seven layers 
of communications protocols de­
scribed here. The ISO OSI model was 
designed to incorporate a lack of 
standardization at lower levels, as 
long as the differences remain hid­
den from the higher levels of pro­
tocol. Consequently, most implemen­
tation occurs at the subnet levels 
where this variation is allowed. And, 
until more work is done to establish 
compatible higher-level protocols, the 
use of networks will remain 
limited. • 

Mic/lael Witt is asenior sys/ems analyst at Micro 
Five Corpomtiori 07791 Sl.')J Piz7* Orcle, Irvine, CA 
92714.) 
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Ld~X™ 
Training Programs 

Make Using Pe,rsonal Computers Easy. 


Even lhe best app lica tion programs 
and personal computers still lake a 
considerable amount ol lime to learn 
how to use. 
That 1s . . until nowl 

Cdex Training Programs are 
computer-assisled training programs 
that make learning straight- forward 
and elf1cienL In an hour. you can 
master the material on the Cdex 
disks and begin using the intended 
product. 

Circle 298 on inquiry card. 

It's tough to learn about computers 

from a book. That's why all Cdex 

Training Programs are on disk and 

are: 


Highly Interactive ... 

Creating a dialogue with you anCl 

serving as your personal tutor. 


Comple lely Se ll- paced ... 
You set your own learning time. 

Grephlcally Oriented ... 
Remember. a picture is worth a 
lhous.and words. 

Usable Now and Later . .. 

Clear and concise training and 

reference programs lor the lirst-1 ime 

or experienced user. 


Cdex Training Programs run on the 

IBM PC and XT Computers, 

COMPAQ Portable Computer, 

Apple lie. II Plus and 11 1 

Computers. DEC Rainbow 100 

Computer and Texas lnsl ruments 

Professional Computer. See how 

effective a Cdex Tralning Program 

can be; ask your computer dealer for 

a demonstration. 


Cdex '" Training Programs 
are avallable for: 

The VlslCarc Program 

The WordSlar'" Program 

The SuperCalc /SupcfCalc' 
Programs 

The EasyWriter II '" Program 

How to Use Your IBM Pe,,.onal 
Compute< wilh CPIM ·86~ and 
Conc·urrenl CP/M-86'" 

How lo Use Your IBM Personal 
Compulef wllh PC DOS 

How 10 Use Your Ai>ple lie 
Personal Computer 

How 10 Use Your Texas lnslruments 
Professional Computer with MS DOS 

Managing Your Business wilh lhe 
Lolus '" 1-2-3 Progfam 

Managing Your Business with lhe 
MULTIPLAN'" Program 

Managing Your Business w1lh the 
VisiCalc or VislCalc' Advanced 
Version Program 

Managing Your Business wilh the 
SuperCalc'" or SuperCalc' '" Progfam 

The dBa•e ""' Program 
IBM PC DOS 2.0 
DB Masler'"-Vers1on 4 

The BPI Gl}neral Accounllng Pfogram 

IBM Asynchronous Communications 

State ot 1he Art '" General Ledger 

Peachtree General Ledger 

Makrng Busrness Decisions Using the 
Lolus'" 1-2 -3 Program 

Making Business Decisoons Using tile 
MULTIPLAN' " Program 

Making Business Decisions U<1ng the 
V1siCatc or VisiCalc' Advanced 
Vets1on P<ograrn 

Making Business Decisions Usong 1he 
SuperCa1c•• or SuperCalc' '" Program 

Cdex•u Train ing Programs 
We make it easy. 

Cdex Corpora tion 
5050 El Cammo Real 
Los AHos, CA 94022 
415 964 7600 
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16s ·ct>Bm 
techriology an e step-by- p quality control m 
manufacturing that's made Fujitsu Japans number 
one computer company. 

You'll find the Micro 16s is a complete system. 
Its price includes the CP/M®-86 operating system, 
SuperCalc Z™ spreadsheet, Wordstar®word ~~;::=~~S~;i 
processing program, a high resolution color ---~-.=:~~~ 
monitor, and both the ZSOA 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™... DOS 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. 
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- - -- ­

If you're 
looking for quality, 
value, and perform-----..:::::~=::=::~~~:=:~~ 
ance 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 Microsystems Division, 3320 Scott FUJITSU 

Boulevard, Santa Clara, CA 95051. 
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Programming Quickies 


Cipher via Computer 
The One-Time Pad 

by Theodore Hines, Lois Winkel, Rosann W. 
Collins, and Francis A. Harvey 

Much has been written about codes and ciphers and 
their many computer applications. Obviously computers 
can be used to decode messages and to creat.e code books. 
They can also encipher and decipher messages by means 
of a previously agreed upon algorithm. In a sense, algo­
rithms are what computing is all about. 

A code is a system of symbols or words with meanings 
previously determined by those exchanging messages . 
For instance, a set of five-Jetter groups such as "ASDMN 
HCTWL DZCHW'' might mean "sell our current gold 
holdings today," with each group standing for a word or 
phrase in the appropriate code book. A cipher, on the 
other hand, consists of transforming the original text in 
accordance with an algorithm previously agreed upon by 
the message exchangers. 

Perhaps one of the most secure enciphering methods of 
all is the one-time pad system. In this system, sender and 
receiver have identical note pads, each page of which lists 
a series of random numbers. The person sending the mes· 
sage sequentially transforms the characters in accordance 
with the random numbers on the pad's top sheet. The 
person receiving the message uses the duplicate of that 
sheet for deciphering the message. The sheets are then 
destroyed . Because the same random-number sequence is 
never used twice, and because each character is encoded 
randomJy (making character-frequency analysis impossi­
ble), the system is quite secure . 

The enciphering/deciphering program given in listing 1 
uses a similar system. The message is encoded via a set of 
random numbers derived by the programming language's 
(here, Microsoft's MBASIC) random-number generator . 
In this case, the random numbers are generated in a man­
ner that uses the ASOl (American National Standard 
Code for Information Interchange) character set above 
decimal 32 as cipher characters. 

Use of the random-number set for encoding prevents 
decipherment by frequency analysis. But what about the 
possibility of repeating the same number set used to en­
code a series of messages? The program presented here 
uses a keyword or phrase to determine a number to be 
used for "seeding" the random-number generator. In this 
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ALL COMPUTERS 
Including Micro Cassettes 

EPSON, SHARP, ETC. 

100% GUARANTEED 

Call: 213/985-3136 

~.Abbey
Tape Duplical'ors 

5358 Cartwright Ave., #B 
No. Hollywood, CA 91601 
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PERIPHERALS FOR 

APPLE n AND He 
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ESSJA~ 
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Programming Quickies------------ ­

Listing 1: Enciphen·11gldeciphering program for Microsoft BASIC. The program uses a 
keyword or phrase as the st?ed for generating a random-mmrber series; the series is then 
used as the basis for er1coding (o r decoding) a. message. 

0 ' CIPHER PROCR AM 
2'.@ I 

3RJ , Co Pv ris ht <cl 1981 bv Theodore C. Hi nes 
40 , 
50 ' This Pr os ra m uses an enc i Pherins also r iLhm which 
60 ' f a irl v clo~e l v &PPr ox imate s the on e-ti me Pad techn i~ u e. 

70 1 lt can be made more secure by usins a Perso nal 
80 I randomizins fu nc t ion . 
90 I However• euen if the keYword and the randomizer 
100 1 a r e known • the alaorithm f o r determ inin s the 
110 , rando mizer number must be Fiaured o ut . Users may 
1Z.0 ' de uise their ow n a ls orithm Por this ~urr ose . 
130 , 
14 0 , 
15ta INPUT " DO YOU W'AN T TO ENCO DE OR DECODE? (E OR 0) tM 
160 IF LEFH(A$d l=' 'O" THEN 41111 
165 1F LEFHd A!*rU < >"E" THEN 150 
170 1NPUT "F I LE TO READ FROM? " 1Ai 
180 OPEN "I" 1l r AS 
190 INP UT "FILE TO WRITE TO? " rAs 
Z00 OPEN " 0" •2 r AS 
2 10 COSUB 620 
ZZ0 RANDOl'IIZE C 
230 l F EOF(i) THEN 40 0 
Z.40 LINE INPUT#I, As 

250 PRINT A$ 

260 IF AS -="" THEN COT O 360 

270 FOR I : l TO LENIA$) 

Z.80 C=INTfRND( . 5) • 95)+1 

290 B=ASC(M [Di (AS1lrll ) 

300 B=B-8 
3 10 D=B+C 
320 IF D>9S THEN D=0-95 
330 D= D+32 
~40 Bi=Bs+CHR$ (0) 
350 NEXT I 
3b0 PRI NT # '2:: r BS. 
3 70 PRINT BS 
380 Bl= "" 
390 GOTO 2311J 
400 CLOSE : . PRINT "CLOSE D! " : END 
410 ' DE CVPHER 
420 INP UT " FIL E TO READ FROM? " 1A $ 
4 31~ OPEN " !" , 1rAi 

11440 INPUT ''F ILE TO WRITE TO ? 1AS 
450 IF AS ()" " THEN OP EN "O" r 2 1AS: S =1 
460 COSIJB 620 
47 0 RAND OMIZ E C 
48 0 J F EOF(1) THEN 6 10 
490 LI NE l NP UT# trAS 
500 FOR !=1 TO LEN(ASl 
510 C =1 NTl RND! . S )+95 l + l 
52 0 A=ASCI M!0$ ( A'l.1· 1ll 
530 D=A- J 
540 IF D<32 THEN 0 =0+95 
550 0$ =0 $+C H~$ C0) 
-560 NEXT l 
570 PRINT Ds 
~80 IF S =1 TH EN PR INTiz , D$ 
590 0$ ="" 
6 00 GOTO 48 0 
610 CLO SE: PRINT "CLOSEOl" t END 
62.0 'KEYWORD S UB ROUT I NE 
6:30 LI NE INPUT "KEYWORD1 ' "As 
640 FOR 1=1 TO LEN<AS) 
650 A=ASC CMIOs(Al rl ~ll) 
660 C=C +A 
670 NEXT I 
690 RETURN 

http:1U:C&IV.uu.ES
http:IN!EAfA.Ct


TheABM-83 

delivers a lot more 


features for a 

lot less 

money 


LESS 

The ABM-83 is truly your best choice for 

a versatile and highly productive business terminal that 


costs $300.00 less than the competition. 


Why pay more to get the code compatibility of a 
TVJ 920 or 925 when you have a better choice ... 
theABM-83! 

Not only does the ABM-83 offer far more features 
essential in day-to-day data entry and word pro­
cessing tasks than the 920 or 925, but the ABM-83 
provides designed-in end-user ergonomics better 
suited for a highly productive business environ­
ment. Our crisper, high resolution display 
dramatically reduces eye fatigue and our humanly 
engineered keyboard with sculptured keys provides 
for greater operator ease and productivity. Standard 

with the ABM-83 are 24 user-programmable func­
tion keys (non-volatile memory optional). 

In addition to the ABM-83 shown, ask about the 
unique ABM-85H that offers user selectable embed­
ded or non-embedded attributes, 93 graphics and 4 
international character sets: all set-ups, 16 pro­
grammable function keys and programmable 
answerback stored in non-volatile memory; up to 
three pages of additional display (optional), as well 
as all of the great advantages of the ABM-83. 
(Third party service by RCA.) 

(408) 727-1510 
2225 I Martin Avenue • Santa Clara, CA 95050 

Distributor and Dealer Inquiries Invited. 

Clrcle 253 on inquiry card. 



Buy ASCI Intelligent Port Expanders 

• High Reliabillry Pon Expand rs 
• Multiple Protocol Compatibl 
• Remote Control Op ration 
• Matrix Switching 
• Supports Polling and Queing 
• Multiple Inputs/Multiple Outputs 

INSTANT COMPATIBILITY with new com­
puter devices and MAJOR OEM PR OUCJS; 

Allos - Burroughs - Dara G n ral - DEC 
H.P. - IBM - NCR - Northstar - Victor 

and othe r key manufacturers. 
call 213-793-8979 ro r special dis aunt h d ul 

for sys1em s integrators. 

l\dvance.· d systems Con epts Inc. 

435 N. Lake Ave.. D pt B9 


Pasadena. A 9 1 1 o l 

800-824·7080 Telex: 70 1 2 1 s 


co"''rtE• 
THE A SOFTWARE STORE 

2549 Cleveland ... ... ,.,, •... .Granite City. ll62040 

CALL or WRITE FOR FREE CATALOG 
Phone Toll Free 1-800-851-8791 


In Illinois Call (618) 876-2155 

9A.M.·9 P.M. WEEK DAYS- 9A.M.·S P.M.SATUR·OAVS 


15 %-35 %DISCOUNTS 

GAMES - BUSINESS and HOME/PERSONAL 

SOFTWARE 
Apple, Atari, Commodore, Vic 20, Tl, 

TRS, IBM, CP/M 

BACK TO SCHOOL SPECIALS 

Extra 5% Off 


Algebra I • . .. Type Attack .•.• Facemaker ...• Rapid 

Reader •• •• Typing TutQr II • .. . SAT English I . . .. Kinder 
Comp ... • Master Type . •. . Pni School IQ Builder I , ... 
Story Machine 

(offer expires 9/ 30/ 8 3/ 

$2.00 SHIPPING CHARGE 
See Catalog!! 

We accept MasterCard or VISA 

Call 1·800-851-B791 Illinois Res. Call 1·&11·875-2155 
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Programming Qulckles------­

program, the seed is very simply derived by adding 
together the ASCII values of the characters in the key­
word. Much more complex algorithms could be used. 
The keyword could be varied with each message, or a 
number from some predetermined sequence (such as pi) 
could be added to the keyword figure to form the seed. 
Other bewildering elements might' be included, such as 
starting with an agreed upon nth numbeT in the random 
series, omitting every nth number, or skipping n random 
numbers in the table. You could insert a personal ran ­
domizing algorithm rather than use the one built into 
BASIC. Most users could easily adapt the BASIC code 
given here to their particular machines and applications . 
Note that TRS-80 Level U BASIC's ra.ndomizer can be 
given a known seed by poking the seed in the bytes 
located a t 16554 through 16556 (decimal). 

Some veJ'Sions of BASIC (Applesoft and TRS-80 Level 
11, for example) do not have a LINE INPUT function. 
This means tha t either you may not be able to key in 
commas or colons in the data to be coded or that you 'll 
need to write a new input loop using the 1NI<EY$ or GET 
functions for inclusion of these punctuation marks in 
your input string. Similarly, input from a file in these ver­
sions of BASIC may ignore information in a sequential­
file record that follows a colon or comma. In this case, 
you'd need to convert these characters to the ASOI value 
of some charactu not in the data or use some other 
method. The encoding routine must not generate a 
comma or a colon. (lf this puzzles you, drop us a query. ) 

ln a way, the program given here is just a sample of 
what could be done. Those who have to send their code 
on paper (instead of in machine-readable form) to the 
receiver might want to restrict the cipher alphabet to 
capital letters and to print out the cipher text in five-letter 
(or so) groups. The computer could simply produce a 
pair of one-time pads, or the cipher as sent might consist 
only of numbers- random plus ASCII- rather than be­
ing translated into ASCII as is done here. 

The enormous effort of trying to crack such a cipher 
would hardly be repaid by finding out from the local 
CBBS (computer bulletin board system) or electronic 
mail that George wants Matilda to meet him at Leon's 
Lounge at 12:30 or that Al won't go any higher than $250 
for the S-100 board in question. On the other hand, the 
program is easy to implement, reasonably secure, fun to 
play with, and will cost you considerably less than com­
mercial cipher programs. 

As noted earlier, codes, ciphers, and computers seem 
to go together. 1£ you like this program, you may want to 
get a copy of David Kahn's The Codebret:ikers (Mac­
millan, 1967), an enormously entertaining and infor­
mative history. It will also give you lots of ideas for 
programs.• 

The authors can be reached clo Lois Wit:ke/1 1113 Hill 51 ., 
Greensboro, NC 27408. 



ls 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 hjs 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! 
Choose from the IMS family of expandable computers 
to fit your business:' 
·4 user SOOOIS Syslem shown. Other IMS systems expandable to 8 and 16 users. 

Ca.ll or write today for the location of 
your nearby IMS dealer. 

Toll Free: 1-800-648-7979 
In Nevada call: (702) 883-7611 INTERNATIONAL 


2800 Lockheed Way, Carson City, evada 89701 • Telex 910-395·6051 

We Build Computers As If Your Business Depended On Them 

L~S ISTT. iNATION/\I. lllSlRlllllTOl(.I Ar&t'fltin1 
Au5tRli1 

Bri1ish l'lrzlo IJlands 
Canad.I 

Chin> 
Et,..00. 

Ci.ca 
liD<>I KOOJI 

bml 
ll>ly 

ll•~)'lia 
Muir<> 

ll<w uo!•nd 
Pl>lllpplo<1 

S.udlo Ar>l>la 
Rqlublk of S.olh Alrka 

Sp.In
s,...d.., 

T•rtcy 
lbitfd Ar.lb Emltales 

lJ.SA 
y.ru l Gennany 

A.UJlriA Chile Frarttt lndi• :Kore. Nfl•crl1.1Kb l'l>c~o Rico SWi••i>«• s.;~rlao~ U.i~cd Kingdom• Weal ladle> 
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Peaclilext ooom 
In a\Vord, astar is born. 


PeachText 5000™ has arrived. 
A complete personal productivity 
sys tem for word processing, financia l 
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 interactive. 

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

The PeachText 5000 Personal 
Productivity System includes: 

Word processing 

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

We've even installed the Random 
Hou e Electronic The aurns"' in 
PeachText. 

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

Financial plann ing 

Turn your computer's memory 
into a worksheet for financ ial and 
other mathematical analysis. 
PeachCalc •M will address up to 256K 
o( RAM, so you don't have to worry 
about your memory space outstripping 
PeachCalc's capacity. Combine 
preadsheets 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 files to be fed into PeachCalc. 

Data management 

List Manager. This module uses 
Peachtree's state-of-the-art screen 
manager and index file manager to 
give you complete contro l over t he 
design and use of mailing lists, labels 
and other files or reference aids. 
Ou tput can be used with the 
PeachText word processor to indivi­
dualize form letters or template 
documents . 

Limited Time Introductory Offer 

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

And hat's not ail. With 
your PeachText 5000 
package you will 
receive: 

A free box of 10 
Peachtree/ Wabash SY-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 
exist ing WordStar, ~ Easy Writer 'M 
and VisiCalc "" files usable with 
PeachText 5000 - because you 
shouldn't have to suffer because 
you've waited this long for the com­
plete pers_onal productivity system. 

Free 30-day support from Peachtre1 
Software Incorporated , on return 
of the registration card. 

PeachText 5000 is here . The com­
plete personal productivity sys tem. 
And it's unmistakably Peachtree. 

Circle 351 on Inquiry card. 

"In •cru;il tnals using •n IBM P<:rsonaJ Cornput .r 
and 320K dtsketm. Spellmg Proofreader ch«ktd • 
l0.024-word documen t tn one minute and 15 ~cconds. 
usmg I he standard 20,000·word dicrionary supp lied 
w ith the package. Checking ttmes may vary depending 
on your hardwuc. 

,... 

WordStar 1s a trademark of MicroPro ln1emat1onal 
Corponrion. 

Eas1• Writer 1s a trademark of lnformanon Unl1m1 ted 
Sofrware. 

\li51Cak 1s a rrademark of \ltsiCorp. 
Random House Elcctromc Thcoaurus 15 • trndcmark 

of Random House Inc. -
Unmistakably Peachtree 


Who ~re rhe d"akrs in mi• area . 


~.HTi~ ----------------------- ­

C"mron' ___________Telephone: _________ 

:\ddr«• - --------------------- ­
Sta1c Z1p:City ___________ ________ ___ 

1983 Peachrru So tware lncorporatiod an MSA company 
~44~ Peochcrec Road . N.f: 18th Floor / Atlanta. Georg'" 3032611 - 00·554· 900 BYT983 
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Apple Is a registered trademark of Apple Computers , Inc. 

CUBIT. The o.nly 
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 a3-0 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 aconcert 
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 
awhole 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. 
6866 Nancy Ridge Drive 
San Diego, California 92121 
(619) 457-3131 

See us at forthcoming Applefest and 
Comdex shows . 

INNOVATORS IN MICRO<OllWIUTER SOFTWARE 
Dealer Inquiries clrcle 518, all others circle 519 



Does Your Printer Work 

with W ordstar? 


Overcome compatibility problems between 

Wordstar and your printer 


You might think it's reasonable to 
assume that getting a popular word­
processing program, an equally 
popular personal computer, and a 
printer to work together would be a 
breeze-just plug everything in and 
go. 

Nothing is ever that simple. 
Even with such widely used prod­

ucts as IBM's Personal Computei: 
and Micropro lnternational 's Word­
star program, compatibility can be a 
problem. Jn this article, I will point 
out some of the troubles you may 
face when trying to combine these 
two with a printer, and I will describe 
ways to get around these problems. 

Printer Pointers 
First, you must make sure your 

printer will work with Wordstar. Un­
fortunately, there is little standard­
ization in ·the printer industry, which 
means that not all printers will work 
with all word-processing programs. 

When you have determined that 
your printer is compatible with 
Wordstar, your next step is to con­
nect the printer to the computer. This 
task will be easier if you break it into 
three parts: get your computer sys-

by Charles Stevenson 
tern to work, get it to work right, and 
get it to work at its best. 

To get your system to work, first 
make sure the printer itself works , 
Many new printers have a seli-test 
mode. Use this to find out if the 
printer has survived its trip from the 
factory to your computer. Be sure 
that the ribbon and print wheel are 
properly installed and that other ad­
justments required prior to first use 
have been made. 

Even slight variations 
from printer standards 
can wreak havoc with 

software. 

Next, check that the cable between 
the printer and computer will work. 
The IBM Personal Computer usual­
ly accepts printers with parallel inter­
faces . If the printer has a Centronics­
type 36-pin male connector, it should 
mate with the parallel printer cable 
sold by IBM, but there are excep­
tions. There is at least one printer on 
the mar.ket with a Centronics connec­

tor that requires a special cable 
because the electrical signals are not 
on the same pins. A connector with 
the wrong gender (the Centronics 
connector on the end of the IBM-sup­
plied paralleJ printer cable is female) 
will require a gender-changer cable. 

Serially interfaced printers may 
cause different problems. The asyn­
chronous port on the IBM Personal 
Computer is defined as a modem 
port, rather than a printer port. A 
modem port puts the remote com­
puter in charge while the IBM Per­
sonal Computer acts as a terminal, 
but a printer port assumes that the 
Personal Computer is running the 
show. To put your Personal Com­
puter back "in charge," a number of 
wires must be interchanged through 
a special cable, not usually supplied 
by either the printer manufacturer or 
IBM. To wire yow own cable, inter­
change pins as shown in figure 1. 

If the cable still doesn't work dur­
ing the testing (described in a mo­
ment) , consult the appropriate 
manuals to determine what signals 
are required at each end of the cable. 
You may need to experiment a bit 
before you get it right, but your 
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D8 - 2~ 08-~5 
18/lf PC PRINrER 

~ ~FRAME 
FG~ GROUND 

' t 
I ~ ,., TRANSMITTED 
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I j 
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< I 

I I 


4RTS~ REOUE. STTO SEND 
I I 
I I 

CL E Mi5CT S S TO SEND 
I I 
I I 

DATA SET 
6D'SR RE4.0V 

SIGNAL
SG GROUND 

Figure 1: A cable must be 511ecfally wired to 
connect til e JBM Personal Computer to (I 

printer through an RS-232C serial lin k. Be­
cause bolh tile cmnputer and Ilie printer are 
set up as data·ferminal equipment (DTE), 
cnnnections must be crossed so !hut eticli com­
mimicates with data circuit-temlinaling 
equipment (DCE). 

dealer or the printer manufacturer 
should be able to help you if you 
can' t figure it out. (See reference 3.) 

When the cable is wired and in­
stalled, check to make sure the 
printer will work with it. You also 
must make sure that all options that 
can be selected with switches on the 
printer are set according to the 
documentation. Make note of the 
settings as you may need this infor­
mation later. 

Trying It Out 
The first test you should lry with 

your computer and printer is to print 
a cfuectory . Obviously, if what 
shows up on the paper doesn't 
match what shows up on the screen, 
something is wrong, and you should 
not proceed until you can print a 
directory listing. If your printer is 
connected through the parallel port, 
typing a Control-P or Control-PrtSc 
will establish a logical link to the 
printer so that anything going to the 
screen will also be printed. A serial­
ly connected printer must be ac­
tivated by two MODE commands 
from PC-DOS. The first is 

MODE COMl :12,81N,1,P 

412 S.plem~r l'lJ!.3 t:: U\'TE PuWiait il)ru; Jnc, 

This means that the printer .is set up 
to run at 1200 bps (bits per second), 
with 8 data bits., no parity, 1 stop bit1 

and the printer option. The second: 

MODE LPTl: =COMl 

switches the output from the parallel 
port to the serial port. See the PC­
DOS manual for further details. 

If the printed directory is unrecog­
nizable or if nothing prints, then the 
data rate is probably incorrect. If you 
get gaps, misaljgnment of columns, 
or other printing that is almost right, 
there is probably a problem with 
handshaking on the serial port, caus­
ing characters to be Jost because of 
buffer overflow. If this has happened, 
cheek your cabling. If the cabling 
seems all right1 contact the printer 
manufacturer or your dealer for help . 

Note: printers that are connected 
through the parallel port can also fail 
to handshake properly if they are not 
set to respond to the STROBE line 
correctly. (This is a control line that 
signals when data is valid.) The IBM 
Personal Computer expects the 
printer to accept data when 
STROBE is low. In some cases, the 
printer's strobe input may accept 
data when high. There may be a 
switch somewhere inside the printer 
to invert this signal. U you suspect 
this to be the problem, change the 
switch position and try again. 

At this point, your system is work­
ing and may be working correctly. 
Next test: find (or create) a text file 
that will fill at least two pages. After 
turning the printer on with Control­
p (or Control-PrtSc), use the TYPE 
command from PC-DOS to print the 
text file . E amine the printout care­
fully. If you find no errors, such as 
missing characters or lines, you can 
be sure the connection is correct. 

Run one more test to make sure 
your system is working right. Using 
the lnstall program t11at comes with 
Wordstar, select the nonspecific 
(fixed-escapement) serial printer op­
tion for your first attempt at Word­
star (this will appear as the "Tele­
type-like printer" or " standard 
printer" option; specify the back­
spacing capability that is appropriate 
for your printer.) Run Wordstar and 

print the test file on the Wordstar 
distribution disk (EXAMPLE.TXT or 
PRINT.TST, depending on the ver­
sion of Wordstar you have) . lf this 
output looks acceptable (don' t worry 
about vertical positioning of 
subscripts and superscripts or about 
the lines in the test output that men­
tion character width and line he.ight), 
run Install once again. This time, 
select the option appropriate for youx 
printer by name. Then, reenter 
Wordstarand print the same text file. 
If your printer can handle all the 
Wordstar output commands, you 
will see a remarkable transformation 
in the printout. Subscripts and 
superscripts will be in the right 
places (a little below or above the 
printing line rather than a whole line 
space apart) . Boldface type will look 
bold . The lines ill the test files that 
show the effects of changing 
character width and line height will 
do so . 

1f this happens, and if nothing was 
misprinted or lost, your system is 
working at its best. If the printout 
doesn' t look right, you may still have 
a handshaking problem that can only 
be resolved by the printer manu­
facturer or computer dealer. 

Teletype versµs 
Microspaced Printing 

You may wonder why Wordstar 
prints the file correctly when lhe 
printer operates as a Teletype-like 
device but loses characters when the 
printer is formatting output for a 
microspaced specialty printer like a 
Diablo, Qume1 or NEC Spinwriter. 

This happens because specialty 
printers are sent a large number of 
extra characters to tell it to set the 
width of individual characters to 
justify the text. The extra characters 
cause the buffer in the printer to fill 
much more quickly with formatted 
output (occasionally causing the loss 
of some characters) than it does 
when the printer output is in the 
nonspedfic (Teletype) mode. 

The problem of lost characters may 
not be discovered when there are 
onJy a few pages of text because 
there may not be enough te t to fill 
the buffer. The larger the buffer, the 
longer it takes to find out that some 
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ITM is for those people who want straigh 

talk about what software is available 


in the marketplace and want to buy it at 

the lowest prices. 


Expertise and low prices are just two reasons 

you should call ITM first. 


1' or complete information on the 8 other 

reasons call toll free today. 


We make soltware buying simple. 

800-334-3404 


IN CALIFORNIA CALL 

415-284-7540 

ITMlM 


936 Dewing Ave.. uite E 
Lafayette. CA 94549 
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characters are being lost. (Incorrect 
cab1ing is often the cause of this 
problem.) On the other hand, the 
faster the data transmission, the 
sooner the problem will show up. 
The quickest way to find buffering 
problems is to reduce the buffer size 
to the minimum and increase the 
data rate to the maximum. 

Some printers do not have the fea­
tures the specialty printers have to 
produce elegant Wordstar printing. 
(See the sidebar "Necessary Printer 
Functions for Wordstar.") The prob­
lem stems from the two mutually 
exclusive printer-driver routines in 
Wordstar. The PDAIS routine re­
quires that the printer understand a 
small but necessary set of com­
mands, and if the printer does not 
understand even one of them, 
PDAIS cannot be used . The PITY 
routine can be activated instead of 
PDAIS, but it has limited expanda­
bility. The Wordstar overlay struc­
ture prohibits PTfY and PDAIS from 
being stored in memory at the same 
time . 

Patching Wordstar 
Dot-matrix printing technology has 

produced a great variety of relatively 
low-cost printers suitable for IBM's 
Personal Computer. Each of these 
printers has a number of enhanced 
printing modes that people would 
like to use, but there has been little 
consistency in the implementation of 
these features. Also, very few of 
these printers can do all the things 
required by PDAIS. 

Some users have sent program 
patches (modifications) to Micropro 
that open up many of these printing 
modes for Wordstar use, and some 
patching packages are being mar­
keted by firms other than Micropro. 
These patching techniques take one 
of the user-print functions, such as 
Control-PQ, and extend it to a three­
letter control sequence. Doing this 
requires that every character be in­
te rcepted as it is being sent to the 
printer driver to see if it is , in this 
case, Control-P. If so, the patch must 
divert the next character to a new 
piece of code that checks it for ex­
tended capability. These operations 
make use of a memory area called 



S·100 STATIC MEMORY 
BREAKTHROUGH 

Finally, you can buy state·of·the·art 
S·1 00flEEE 696 static memory fo r your 
computer at an unprecedented savings. 

Memory Merchant's memory 
boards provide the advanced features, 
quality and reliability you need for the 
kind of operational performance 
demanded by new high-speed 
processors. 

Completely Assembled. 
These memory boards are not kits, 

nor skeletons - but top-quality, high· 
performance memories that are shipped 
to you completely assembled, burned-in, 
socketed, tested and insured with one of 
the industry's best warranties. 

Superior Design &Quallty. 
Memory Merchant's boards are 

created by a designer, well known for his 
proven ability in advanced, cost-efficient 
memory design. Innovative circuitry 
provides you with highly desired features 
and incredible versatili ty. 

Only first-quali ty components are 
used throughout. and each board is 
rigorously tested to assu re perfect and 
dependab le performance. 

No Risk Trlal. 
We are so convinced that you will 

be absolutely delighted with our boards 
that we extend a no-risk trial offer. After 
purchasing one of our boards, you may 
return it (intact) for any reason within 15 
days after shipment and we will refund 
the purchase price (less shipping). 

NEW S-100 PRODUCTS COMING 
SOON: 
* DUAL8/16 BIT CPU BOARD 
• 128K 8/16 BIT STATIC RAM 
* 256K 8/16 BIT DYNAM IC RAM 

48K PARTIALLY POPULATED $519. 
32K PARTIALLY POPULATED $409. 

64K RAM, MODEL MM65K16S 
• 64KX8·bit 
• Speed in excess of 6 MHz 
• Uses 150ns 16K (2K x 8) static RAMS 
• Ultra-low power (435 Ma. max. ­

loaded with 64K) 
•Bank Select~Extended Addressing 
• A 2K window which can be placed 

anywhere in the 64K memory map 
• Four independently addressable 16K 

blocks organized as: 
- Two Independent 32K banks or 
- One 64 K Extended Address Page or 
- One 48K and one 16K bank for use 

in MP/M' (option) 
• Each 32K bank responds 

independently to phantom 
• 2716 (SV) EPROMS may replace any or 

all of the RAM 
• Field-proven operation in CROMEMCO 

CROMIX* and coos· . 
• Compat ible with latest IEEE 696 

systems such as Northstar, CompuPro, 
Morrow, IMS, IMSAI front pane l,-Altalr 
and many others. 

OEM and DEALER Inquiries Invited. 

14666 Doolittle Drive 
San Leandro, CA 94577 

(415) 483·1008 
Circle 572 on ioquiry card, 

FULL TWO·YEAR 
WARRANTY. 

The rel iability of our boards, 
th rough quality-controlled production and 
proven performance, has enabled us to 
extend our warranty to a full two years. 
That's standard with us, not an option . 
This includes a 6·month exchange 
program for defect ive units. 

Shipped direct from stock. 
AH Memory Merchant's boards are 

shipped d irect from stock, normally 
wi thin 48 hours o f receipt of your order. 
Cal l us at (415) 483·1008 and we may be 
able to ship the sam e day. 

16K RAM, Model 
MM16K14 

16K STATIC RAM $169.
16Kx8 Bit 
Bank Selec t &·Extended Addressing 
Four independently addressable 4K 

blocks 
One 4K segment equipped with 1 K 

w indows 
Uses field-proven 21 14 (1 K x4) RAMS 
Low Power (less than 1.2 Amps) 
Runs on any S·100 8080, 4 MHz Z-80 o r 

S MHz 8085 system. 

Prices, terms, specifications subject to 
change without notice. 

"Cromix and COOS are trademarks ol CROMEMC.0. 
' MPIM is a traaemark of Digital Research 



Chcle 1 on Inqui ry card. 

Gemini 

All oqolpmenl 1s In lac tor y c:nrtons w11 manu,ao­
1urers ' ... ananty , Puces $ubj@el lo ohang~ w1lhoul 
nn11ee M051 1em5 In ~noc k or shipped as race1ved 

J 
NAllONWIOE SEllVICl, MO~I f'l1001JCl3 


. __SUPER WAREHOUSE 
P O, 80)( JlJ WAU/NGFORD, COllNECrlCUr O&AVZ 

ORDER LINE ORDER HOURS 
203·265-1223 O:OO AM -5:00 PM-EST 

MONDAV-FRIDAY 

PHONE ORDERS FREE 
(ONE OOLW CREDIT FOR !'HONE ORDERS) 

MORPAT1 and code placed in that 
area is not supported by Mkropro. 
Furthermore, Micropro cannot com­
mit itself to leaving MORP AT in the 
same place in future versions of 
Wordstar, so new versions of Word­
star may require new versions of the 
printer patch code. A worse problem 
could be created if the user buys 
another program that connects to 
Wordstar through MORPAT, resu,Jt­
ing in a conflict that might mean that 
neither e.nhancernent would work. 

Wordstar was designed for special­
ty printers. Low-cost matrix printers 
can provide an inexpensive way of 
obtaining output from Wordstar, but 
will never be of the same quality as 
the engraved-print daisy-wheel and 
thimble printers. (Be aware, how­
ever, that not all daisy-wheel printers 
can be used as specialty printers 
under Wordstar. If in doubt, ask 
your dealer.} 

Future Compatibility 
Many printer manufacturers are 

now conferring with software man­
ufacturers before their printers hit 
the market. Software designers can 
often detect and report hardware 
problems, incompatibilit1es1 and 
design errors in printers in time to 
get them fixed before distribution. 
Printer manufacturers who disregard 
these offers of cooperative assistance 
run the risk of producing products 
that never perform satisfactorily in 
their intended roles. 

Cooperative ass istance between 
printer and software manufacturers 
should help alleviate future compat­
ibility problems among programs, 
printers, and computers .• 
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1. 	Ciarc1a, Steve_" Build an RS-232C Breakout 

Box." BYTE, April 1983, page 28 
2. 	 Leii.lson, Steve. " The lnpuUOutput Primer, 

Part 4. The BCD and Serial Interlaces." 
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3. 	 Witten. Ian H. " Welcome to the Standards 
Jungle," BYTE, February 1983, page 146. 

Charles Ste11enson Is chr'el programmer at 
Mlcropro International Corporation (33 San PabJo 
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Necessary Printer Functions 
for Wordstar 

In order to use all the features of Word­
star, ytmr printer mustaccept all the com­
mands Wardstar uses to position the 
platen. If any one of them is missi11g, your 
printer will operate comctly in Teletype 

, mode only, a nonspecific mode that dlJes 
not mcJ14de 4dvtmced features, such as pro­
portional spadng and subscripts. The 
user's manual for your prillter should tell 

: if the follawing commands are available: 

Set Horizontal Motion Index (HM!) 
Set Vertical Motion 111dex (VMT) 

These commands set the character width 
arid line height without Cflllsing direct ma­
tion. HMJ is given in 120ths ofn11 inch, 
VMI is given in 48t11s ofan inch. An in­
crement of 1160 inch is also allowed, b11t 
results are not as SIJHsfactory. The prinlet 
must also ltave minimum and maximum 
values for these commnnds. The oommand 
must take effect immediately witlt 110 

restrictionson setting or resetting wit11i11. 
a line. For example: 

Print left to right (LTR) 
Print rig/it to left (RTL) 

There s11ould be explidt commands for 
ea.c11 direction. Bidirectional printers 
without these options rru~y wotk, lm.l yor4 
should check with Mlcropro. Explicit rom­
mands include: 

Space 
Backspace 
Carriage Return 

These must operate in conjunction with 
printing direcH011 and the setting Clf HMl. 
If RTL printing is in effect, a carriage 
return sf101Jd set the printing mode to 
LTR. Smne printing directions ate: 

Linefeed 
Reverse linefeed 
Reset prlt1ter 

If a sofrtuare Reset is not available, a 
comtrtnnd l11al. returns tire printer to the 
pmoer-on state must be supplied. Suc/t a 
comnu:md string m115t not exceced 16 bytes. 

Your printer may recognize other cottt· 
mands, sue/I as for shifting between rib­
bon colors or changing fonts, 11ut tliese 
must not conflict with the required 
commaruls. 

416 Sep1embo<r 1983 © !IYTF Publlratlons ln 



Four Reasons 

Why The 
Dysan 
Difference 
isWorth 
Paying For 

3DYll) 'fM 

• Lubricam 

Dysan 's propriernry DY 10 

l ubricant complernems the 
advanced burnish ing pro· 
cess. Both maximize error· 
free performance whi le 
m inimizing headwe<ir. 
Optima l signal pres nc is 
maintained between the 
head and di ·kett surface 
during mi llionsof write/ 
read interfaces. 

DY 1• 1s " c rad em"rk of Dysa n Ctirpo .1Li0 11 

4 Auto-Load 
• Certification 

Dysan' unique qualicy 
comrol methods reflecr 
technologica l leadership in 
designing, producing and 
resting precision magnetic 
media. Each d iskette is un­
erringly certified by Dys-111 ­
builc, awomared and 
microprocessor controlled 
certifier . Your sysrem and 
data base will benefit from 
D\ san's diskette reliabilitv 
and unsurpassed qualicy.. 

Corporate Headquarccr : 
5201 Patrick Henrv Drive 
Sama Clara, CA 95.050 
(800) 551·9000 

BYTE S!!ptember 1983 417 

1 100% Surface 
• Tested 

Only Oysan provides fully 
usable cliskene SL1rfaces thac 
are truly 100% error-free 
across the entire face of the 
diskene. An exclu iv on­
and-berween Lhe track test­
ing procedure guarantees 
error-free performance 
regardless of temperature 
and humidity disronions or 
slight head misalignments. 

2 Advanced 
Bumi hing 

• Techniques 

Dysan 's advanced polishing 
methods creme a smoother, 
more uniform diskene sur­
face. This resu lLS in beuer 
signal qualit) on each u-ack, 
less wear on driv heads and 
reliable acce s to data after 
milli ns of head pa5ses. 

elect from a complete l in ofpremium 8" and 5 11~" di kettes. 
in single or d uble densitie,S, certified on one r b rh sides. 

Circle 160 on lnqulry card. 



T1b: "d11s1.· l1H1k ~n lilith ;m,! 
n iu'I\ ,\is1.:11\'1.T th\.' Nu,· ;niPn Sm;1n­
l '.at "' mi 1,kms !.;l\ ' l' \'1 iu ,.,Tryrh ing 
\'\ iu "l't with t11L· I Lin:s S111;1rtm11,k-111 
~l'~IS SI lllll' 1.Ti fl( ;il l'Xrr:is. 

Ir \ ;1 dr:i\\'. Thn\.'\ a l11t 11f sllttw<1r1.· 

f11r hirh. 
h1r rll1.' Sm;1rt-C1ts, rlwrl·\ :\S( :ti 

Expr1.·ss "The Pn 1," "' Cn isst;dk 16, ''' 
Tr.insen,! "' ;m,l 11 111r1.· th<1r ll't YPu ,111 
\'irtually ;myrh111g \'Pu\! l1h» No 
(l llllJ'l'l lllllSL' S. 

Pl.KL' ;11.-;d l ;md your Sm:irr-C.1t 
kn11\\ 's wh;n\ going 1111 l'\'l'ry mien 1­

s1.·c\l1hl. F:iil t11 i.;et ;1 di;d ti l!1l' ! Yuur 
Smart-Car t1.·l ls wu right 1111\\', \Virh 
I Li\·1.·s, \'1111 ran w;1it rhn111gh ;111 en · 
rirL.' ctll:,11b\\'<.:r cyck - rh--·n w1111,kr 
,,. hat \\' l'l1 r \\'r1 ing. 

\Virh SJ'l'Ci:i l !Png ,{ist;llKl' r1.·k·­
11h1 i111.· scn·ic1.·s, y1111 must \\';lit f1 ll' 
dial rnlll' parr \\' ;1y rhmugh a ~ung 

Ji;1ling s\.'que1K1.'. Th1.· l-hiy1:s m111.km 
rclks 1111 ;1 paus1.·-\\'hich works if 
things go just right . Smarr-Car waits, 
t!l'tl'ds !lil' rnnl'. rh1:11 u impletes dial­
ing. It t1ltnl)'S wmb. 

The Ha~·es 1rn1,k·rn .~i\'\.'S you ;1 
simple Hl'l>l'd[ uf thi: List crnrnrnmd. 
Enr1:r <111\lther command sincl' you 
I< 1st di<tled <md y( n1'\'l' lusr rhe 
numhn. 

Smart-Cats giw y11u huth Ht:di<il 
;ind Rl'Cl\. Redial calls rhe hist numbcr 
di:ill'll n;, marter \\'h<tt has happened 
in henvcen. 

Rl'cr~· keers rerryi ng un a husy 
si .~nal. A handy time-s;n·er. 

\'Vith 1-layL"s, yrn 1 ncl'd esrnpc and 
rl'-L'ntry Clltks \\'11L·n lln- lim:. \'Vith 
thl' C.1rs, iusr l'ntL' r a single c1it11m;111d 
- t 1r L'\'1.•11 srring a hunch rugerlwr. 
S111;1rt-Cats t\illrnv them, then gn 
h;Kk 1111-linl.'. N11 !llst Clintacb. Nu 
l11st dat:i. 

The Hayes m11dl'm has 11n ly inr1.·1-­
nal sl'lf·tL'sting. Bur the Cats du 

morl'. ThL'\' also rl'.'t tlh: rl'st 11f rhc.: 
cummunicttions loup. Ar l200 haud, 
the Cars c;m autll!natically run ,bra 
over the lin l', rhniugh thl' uthcr 
mod<.·m ;111,I hick. Ynu kn11\\' if y11ur 
m\\,km is ri••hr. Yrn1 knP\\' if the rest 
(if rh,· lllop ;: ri .ghr. to1 1. 

Lir.t.:L' Scill' lnrl'gratl',\ (lSI) cir­
cuits - llllffL' and more ll igic on <l 
smalll'r <md sm.1lkr chip-is t11d ;1y's 
tech nu lug\'. l r\ the bn_·akrhn 1u.l!h 
that has m·a,le J1L'rslln<1l u1mr111tl'rs 
pussihll'. Ir climinar1.·s ;111kin,ls11f 
f1<1rtS and a1kls ;ill hll1lb of\l l)..!IC. 

Our LSI ,h ics s\lml'thing l'ls1.· ..:~­
rrenw ly 111.l!icd. Ir curs cosrs. 

Thl' Sm<irt-Cat 1200 is $100 kss 
th<m rh1.· 1-LiyL's Sm<1m1111dl'm I2lll'. 
No\\' th<1t\ ;1 Ill! sn1arrcr. 

l11\\'LT price.:. LSI tl'chno lPgy, lots 
uf s!lfrwarl'-and nil \\'airing. Yl n1 
cm sec rhen1 l1ll\I ' <It \ '1 n1r computl'r 
srorl' an1I k·r ypur n impurer l lllt 

tunight. 

flow to make asmarter buy on a 
smart mcxlem 

SMARTER--CAT MODEMS :INovationl 
Novation, Inc., 20409 Prairie Street, Chatsworth, California 91311 • (800) 423~5419 •In California: (213) 996~5060 
ASCII Express "Tho Pro'' Js a trademark ol Soumwcsrom Dara Sy.stem& • Crosstolk 16 ls a trademark of Mjcrostul Inc • Transe11d is a 1redema1k ol 
SSM Mlc rocomputer Products. Inc. • S111art. Car ls a 1 r adema r Jc ol Novalfon • Hayes ls a trader.a ine ol H a~es M1c1ocompute • Produ01s, tnc · suJWe ced rcm1I rm:" 

Circle 328 on Inquiry card. 
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In-Circuit Emulation 

for the Apple II Computer 


You can convert your Apple into a host for 
testing a target system's hardware and software 

Without doubt, the ea iest meth d 
of debugging any microproce sor­
based computer system is to access 
that system through its proces or 
socket. Using in-circuit-emuJation 
(ICE) techniques, the most powerful 
diagnostic aids currently available, 
the processor of the unit under test 
(the target) is removed, and a second 
microcomputer ystem (the host) is 
linked to the target through the 
target's processor ocket. 

Emulators are usually associated 
with expensive microprocessor devel­
opment systems or equally expensive 
troubleshooting tools such as the 
Fluke 9010A (manufactured by the 
John Fluke Company of Everett, 
Washington). However, with one 
simple circuit you can turn your 
Apple TT into a host computer for 
emuJation purposes. This allows it to 
test hardware and evaluate software 
in a target system based on a 6502 
microproces or (or one compatible 
with the 6502). 

The Apple II in-circuit emulator is 
carried on one Apple card. A 40-con­
ductor ribbon cable, terminated in a 
dual-inline plug, connects the ICE to 
the target microcomputer (see figure 
1) . The ICE card gives the Apple 
limited emulation capability, allowing 
it to relocate any 21<-byte block of ad­
dress space in the target system into 

by John D. Ferguson 

the normally free memory area at 
locations CBOO through CFFF hexa­
decimal in the Apple (see figure 2). 
The memory region observed in the 
target system i software selected by 
writing to an address-select latch . 
Because this selection is under pro­
gram control, you can write routines 
jn the ho t system to test the target 
system's enfue memory map. 

With one simple circuit 
you can turn the Apple 
II into a host computer 
for emulation purposes. 

Test software can be written in 
either a high-level language, such as 
BASIC, or in machine code, and it 
can be directed at the main functional 
blocks within the target system: 
system buses, RAM: (random-access 
read /write memory), ROM (read­
only memory), and I/O (input/out­
put) devices. 

Routines written in BASIC tend to 
be inconveniently slow for even the 
simplest tests. The more effective ap­
proach is to write standard test 
module in machine code and use a 
BASIC program to form an everall 
test strategy that sequences the tests 

and guides the user with recommen­
dations if a fault is detected. 

In this article 111 describe test 
modules for exercising the system 
buses and testing RAM and ROM. I'll 
conclude with a case study that il­
lustrates how the Apple ICE can be 
used to test Rockwell International's 
AIM-65 single-board computer. 

ICE Hardware 
Figure 3 on page 422 shows a cir­

cuit diagram of the ICE card. Address 
lines AO to AlO together with control 
lines R/W1 cf>o, and RES pass direct­
ly from the Apple to the target system 
via octal driver chips IC4 and TCS. 
However, address lines All to AlS in 
the target ystem are not obtained 
from their Apple equivalents but are 
instead generated by the block-select 
latch IC3. For selection of the five 
most significant lines in the target 
system, a control word is first writ­
ten to this latch, which is docked by 
the Apple 1/0 SELECT line. Hence, 
ii the ICE was in slot 5, the following 
short program would set All to A 15 
in the target system to zero: 

LDA #$00 \ sets All to A15 to zero 
STA C500 \ activates the I/0 SELECT 

line in slot 5. 

After the block-select latch ls con-

S~ptoml>er l!183 ~ BYT"I! PubllatioM ln<. 419 
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ICE CARD 

TA RGET SYSTEM APPL£ COMPUTER (HOST) 

Figure 1: The processor is removed from the target system, which is tllen connected fD the 
host via a 40-conductor ribbon cable. 

TARGET Sr'STEM 

0000 ....-----..... 

1000 

2000 

3000 

•ooo 

5000 

6000 

7000 

eooo 

9000 

AOOO 

8000 

cooo 

0000 

EOOO 

FOOO 

APPLE II 
! HOST) 

48K 
RAM 

figured, any read or write operations 
to memory locations between C800 
and CFFF hexadecimal in the Apple 
activate the address decoder chip 1C1 
and enable the output of latch IC3, 
establishing corresponding addresses 
between 0000 and 07FF hexadecimal 
in the target system. 

The address decoder (ICl) also en­
ables the octal transceiver (IC2), 
allowing data to be either written to 
or received from the target system. 
The decoder ICl might seem unnec­
essary because I/O STROBE is ac­
tive low for addresses between CBOO 
and CFFF hexadecimal . However, 
close examination of I/O STROBE's 
timing shows that its low state ap­
pears too late in the timing cycle to 
enable slow memory or IIO devices 
in the target system (see figure 4 on 
page 427). 

Test Software 
The software required for testing 

falls into two categories: (1) Toutines 
that exercise and test the va:rious 
functional areas of the target micro­
cornpu ter- its system buses, RAM, 
ROM, and 1/0 devices-and (2) the 
overall test program, which guides 
you through the test sequence, call­
ing the functional tests and perform­
ing the tasks normally performed by 
a fault-finding tree (i.e. , pinpointing 
the source of the fault and suggesting 
a remedy- for instance, "replace 
IC28'~or initiating a new test to 
gather more information). 

The following section describes the 
functional tests, providing three 
routines written in 6502 assembly 
language. Each program operates on 
the memory window at locations 
CBOO to CFFF hexadecimal between 
the Apple and the target system. 

Address and Data-Bus Toggle Test 
Before launching into complex tests 

of the system's ICs, test the integrity 
of the system buses. With a toggle 
test you can exercise the address and 
data-bus lines by alternately driving 
them high and low. Listing 1 on page 
427 shows such a test program, 
which starts by selecting addresses in 
the binary pattern 10101 . . . in the 

Figure 2: Any 2K-bijle bl.ock of memory space in the target system can be mapped into the target system. A dummy read is then 
norma//y empty memory slot from location CBOO to CFFF hexadecimal in the Apple. made to address AAAA hexadeci-

Text contirlued on page 417 
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600 XL . , $ 199.00 
800 XL... $CALL$ 
1200 XL. $499.00 
1400 XL . $CALL$ 
1450 XL . $CALL$ 
1025 Printer .• , •• ••• $399.00 
1020 Calor Printe r • 5245.00 
1027 Printer .. ... ... 1299.00 

Monl\ey Wrench 2 .. .....$52,75 
PARKER BROTHERS 

Tutankh.em R..... . ...... $33.75 
Super Cobra R .... .. ....S33. 75 
Aatra Chau A.. ......... 533. 75 
Frogger R .... , .......... 133.75 
CBert R .. . .. . ... . ..... .. 133.75 
Popeye R..... . . .. .. , .... 533,75 
Rl1k R ..... ... . . .... ..... 142.75 
Chen R ...... ......... .. $42.75 

800 48K . . .. $199.00* 
• .tter 1100. rebet. lrom ATAl'I caeh price 12". 

810 Disk ....$399.00 

AN CHOR MARK I ,.$79.00 
ANC HOR MARK II. S79,00 
HAYES SMART , .5239.00 
HAYES MICRO II 5309.00 

Micro Bii 
MPP-1 000 ........s159.00 

NOVA Tl ON 
CA'T , , , .. $14'1 ,00 

0-CAT ......... 5155 .oO 
J ·CAT .. .... . .. 5115.00 
APPLE CAT II , 5279 .00 
212 APPLE CAT . 

Bank Street Wnter D.. ... ,$44 .75 
AE 0 , .. . . . .. ....... ........ 124.75 
Apple Pan ic D .. ........... 123.75 
ChapliHer ROM ••....•• . .. 132.75 

1000 . .... lcau 

ALIEN GROUP 
Voice Ba.1t 2. 599.75 

Sem~.~'. ~. ~~1 . 7 5 
Abuaa •.• • . . . $15.95 
Telea1rl. • ... •s:n.es 
Poker Sam • ,124.95 ..___ 

1010 Recorder.. .. . .. $75.00 
410 Recorder .... .. .. $75.00 
81 O Dlak Drive ...... SJ99.00 
1050 Disk Orlve . ... $335.00 
850 Interlace•• •• •... $CALLS 

Lyco Computer Marketing & Consultants 
TO ORDER TOLL FREE 800-233-8760CALL US 

BLANK DISK 
ELEPH.ANT SS / SO .... S I 6.25 
ELEPHANT SS/ DD ..• . $21.75 
KANGAROO SS/ DD wllh 

atarage caae ....... S24.75 

l oPA1·717· 

MONITORS 
Amdek Color I .......... S275.00 
Amdek 300 Gr11en .... .. S 149.CO 
Amdek 300 Amber .... . 5149.00 
Gori lla Gre1tn .... .. .... , • 199.00 

RANA 
DISK DRI VES 

Elite 1 ............ 5295.00 
Ellle 2 .. ... . , ... .. 1449.00 
Elite 3 . ...... . ... , 1559,00 

SSI 
Batlle or Shilo .• , . . , • . 126.75 
Tigers In the Snow. • .. 126.75 

I l 
Cosmic Balance ...... 126.75 

MAXELL MO I ......... $29.75 ·~~~~~~~~~~~~-· MAXELL MD II ........ S39. 75 
DISK CASf th Old • 10) $ ~ 95 
DIS CA5f p'IOI CI ~ !>OI 519 7 5 
RO M t: ASE j lla l d ~ 1OJ SI 9 75 '1E~ (J()M Knights of the Oa.ert . $26.75 APPLE DUM PL. lf\/G GX .. ,599 ,75 

Battle lor Normandy .• 526.75 APP\£ OUNIPUNG 64 ... 11 6 Buffet)s179.rs 
Germany 1985 .. ..... . S36 .75 IN FOCOM 

S 
CONTINENTAL Zark I, 11, odh .. .... , . .... .. $26. 75 

INGLE DRIVE AT88 S1 ... $359.00 HomeAccounlant .. . .... $51.75 DeadUne .. .. .......... . ..... 133.?S 
Book al App le Soltware , 116.75

DUAL DRIVE AT88 S2 . . ....$559.00llliiliillilllllllililll---------­
DRIVE with printer port ... $449.00 c ARoco commodore 
TBS Expans1'on Boa rd .... $139.00 eardpr1nter 1 La1 . •..• •• s499,oo

Cardprlnl OM 1 . .. ., . . .. . S 109.00 HES VIC·20 
Torg C .. .. ..... .. .........st4.75 

DUAL HEAD 4451 .. . ...... .$575 .00 !.,5~:, ~:~~.;:.~~ .~~.: :: : : :::: HES Gamea IC ..........$14.75 
HES Gamu II c ... ... . .. 514.75SINGLE DRIVE 40$1 $529 00 S4Mall NOW..... ... .. . .. s2.9.00 

' • • ' • • • ' 20 Wrfte NOW............ $29.00 V1C Forti! Rom .. ....... .. S42.75 

DD ON DRIVES . . • • • • ••• . ••• $CALL 54 Keypad ............... $29.00 
HES MON Rom ......... .528.75 
Turt le Grnphlca Rom .. . . S28. 75 

HARD DISK DRIVES $CALL$ 
Universal Can. Int ... .... $2~9 . 75 

Printer U!Olty .. ....... .... S·19.75 
HES Writer Rom ......... 528.75 
Shamus Rom .. ........... $28.75 

SANYO 

MBC 1000....... . . .... . S1549.00 
l wlth mfctopro soltware pucka9e) 
MBC 1250........... .. .$2195.00 
MBC4050 ... ., . ........$2749.00 
EFO 160 Disk . ...........5499.00 
5500 Letter 0 . Prln1ar .. , 5649.00 

HES84 
Turtle Graphics R ,. .. . . $49.75 
Haswrlter R . ........... $38.75 
Attack al Mui Cam A... 534,75 
Turtle Tutor R ..... ... ..529,75 
T"rtl11 Trainer R .. ......$29.75 
Paint Brush R .. . . .. .. ..$23.75 
Benji Spaece Reacue D . 529.75 
Home Manager C/ O ... $39.75 

PROWR ITER 2P . . .. . S699.00 
GEMIN I 15 .. .. . ..... S449.00 

6 Slat hpan1lon...... .. . 579.95 
3 Stot E.1tpanslon.... .... . .$24.95 
V'lc 20/64 Print.er Int •.• •. $59,95 

SPINNAKER 64 

l(int1ercomp , .... .. ... ...... 121 .75 
Story Machln11 ............. 523.75 
Fl'lce Makar .. ., . ........... $23.75 
Snooper Trooper.• .• . .••.• ,$29.75 
Delta Drawing . .... , .• , •••.. S34.7S 

Protector Rom . ......... SB1 .75 
Robot Panic Rom , . . ..•. 528.75 

BROOERBUND 64 
Serpe"line R....... . ..... S28. 75 
ChopOrter R .... ... ... .... 532. 75 
Sealoir R ........ ..... .... $26.75 

PARKER 20 
Fro9ger (ROM) , , . ....... , $33.75 
OBert (ROM) ........ .... . 533.75 
Tutankham lrom ..... . .. 133.75 

PRI NTMASTER . , .. S1589.00 
SMITH CORONA TP1 .. . $549.00 
CITOH 86008.. ... . . .. . · · · S1025,00 GORILLA GX-1 00 .... .. . . ..... .$199.00 
STARWRITER .••.... , .. · · · $1099 .00 
OKI DATA 82 ..... SAVE EPSON ...... .. ..... $CALL 
OKI DATA 83 .. .. . LOWEST 

PRICE
OKI DATA 84P . ... AVAILABLE 
OKI DATA 93 .. . .. SAVE 

TRACTOR . . . .. . . . . $49 .75 
OKI DATA 9 2 ............... S$AVE 

GEMINI 10 . .. . ... $299.00 
PROWRITER ...... $365.00 
NEC 8023 . . .. . .. . . . . . . . . . .. . . . 399.00 

TO ORDER 
POLICY 

C A LL TOLL FREE 

800-233-8760 
or send oreler to 

Lyco Computer 

ln·stock Hems shipped within 24 hours al order. Persortal 
checka require lour weeks clearance before shippi ng. No 
depoall on C.O.O. orders. Free sllfpp ng on prepa id ca5h orders 
with in the conllnnnial U.S. PA rei;ldents add &ales tal. All 
pro ducts subject lo avallabll l ty and price change . Adv6rtl5ed 
P!ices ~how 41\b dlGCOVnl ofter11d for cash , add 4% lor Masler 
C11rd ar Visa. DEALER INQUIRIES IN VITEO. 

P.O . Boit 50 88 
Jef'sey Shore . PA 177 40 
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·The IBM l11strume11ts Co1D11ute1· System: 


IBM~ 



U11ique co1nbi11atio11 of features 
Unusual flexibility 
Atti·active price 

Anewdi01ension in s1nall co01pute1·s. 


In ils price range, the IBM Instruments 
Computer . rslem. offers higher 
lei els offunction and perform.a.nee 
lhan ot.h r computers. 

For i ntifi , engin 1ing and general 
compuling application , including instrnment 

untro) a nd data acqui ition, data ana1 si and 
comrouni ations, no oth "r omputer i lik il. 

The IBM In tmment omputer y L m 
i ba ed on th hjghe. t performance creneral 
purp pro · r a ailable. M lular d . ign 
pennit you to l ta onfigmaliun tom t your 
pre ent need exactl . Provision for continuing 
nhanc m nt and upgt:ading i built in. 

Th inside stor 

Basi working m moi . 
i ex •eptionaliy Large. When 
xpand d fulJy, the. TBM 

1n ·trum nl C mpuler .' l m 
ha up t 5 megabyt of 
working m m t . 

You ll fin I more Landan:! 
·ommuni cation pm1 an I mur 

corm c tion mod Lhan on oth r compul I - at or 
near the price. The optional integral a 11alo1.1 I/ 
ard fmth r nhan onn 'Lability. 

Yi1u'U al o find a priority int rrupt lriv n 
tern \· ith 32 l vels of int nupl and 4 dir cl 

haim J . 

This is a computer that people find imp] · 
to under tand and a to us . U t thr e 
inte1face mode (two programmable keypad and 
a k yboard) pro i l a wid " rang of hoices for 
int racting with the s stem. p mlion is from 

Circle 214 on Inquiry card. 

m nu orb ·im p1 direct ·ommand. 
Th y t m pr vide · integrat cl high 

r oJuliun ~raphi •· on a CRT. Hartl c py is 
u1 pu d by an optional high re olution 4-color 

print r/plott r u ing plau1 paper. Th high 
I v "l. uf re ulu Lion ar s tandard from IBM 
In L1um nl , extra on oth 1 . 

ptional disk lle and di k d1iv . · provide 
up lo 44 merrabyte f on-line storage. 

A r al-tim , multita ·king op rating ysl rn 
and av id range of1 r gramming uppmt 

nhane th u. abilit of the s t m. 

Th 

mun ­ ·. 

Prm<.t.'N'l•1r l ~hi urnur1it•nfi~ m 
• (>f14~Xtll- ~1H • • H;"'2.'i2C- :1 I" ''" 
\\M·~iHJI M ~111nr}' • 	 1 ~: f: f>l88 l11b 

• l'1mllo•l llO 
• li1· 1mi hu• 

• 	 lip to 1:.!BK 11),'" ..r 
HOM 1n...c1.,..• 	 llRK 1~1, ....r flA ~I 
, ~\f\luttlahl t: in 2..'"" ~K VE:ll. !Abll.! 

• 	 , \ na.lo~ UO 1·an I; ll('TI"lllt' ll li!illJl I••.;; 

m1·~uh;-tk:s Pdn11• r1Plnll~r 
• 4-t,Jlu:rw 

• U11tH 4 lJisk11k . • 
1Ji1'k~ mul IJl.,.,krHt":!" 

• 1.1 tu 200 t'P" 

!>ltJ"..322.J\ l.1yif~ ~ 1 r • 200 ~ ;J.:l6 'lut,./i11d1 

R"-- l 111eguhyte ew·h • 	 Fu ll dul J>lllll'fll 

' 'on1n1l for i\nAl•hit ­
\ rn1-Jt~.,.kr I) 1llir 

• 1 ~111i1nu-7>Y1'' 
11l11u i r~~ 

·li·I:.-..; ,.,. in Oh•pla!' s,.,,.,.,, 
t 1 v·,:.i ~l 1yt~ 1•J1J •I• • l:l" adjm1tnhlP 

• 	 BO churndt ·n1 ~ ~~O 
Hues 

• 	 768 x •180 •1105 
• M1.•nW1r')' 111 LPl"MlcJ 
K \rh m1 nl nod 

Kt~~·1mfl ('iil 
• 	 F1dl aJpl.m 1u1n11.·ri•"' 

k'-"'l11i..u1I filus 10 
pn 1pI1,hntahh· k1..r-i 

• 	 Up1 .. ~7 
pnt1,rram1mi1tlt·!!uf1 
l:o:)'"llOl! J.Jol'{W"'l '?le•lf
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~- .. nil c:rrr 

Pro1rru ii u11i tli! 
• 	 BA IC/FO ft'rllAN/ 
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• 	 U1i lt1i•..JotawH...ttt> 
• 	 C:hrunmluJ;tnphy. 

fTI Har• I .~Jwr 
.111>1.>l.h'ildon pn 1~mis 

~ · e'd }jke to tell you more about iL 
imply .all 800-2 ·3-7054. ln Conne ticut, 

rnJJ 8 >0-9.52-1073. IBM In tmm ' nt , In . , 
Orl'hard Park, Bo 332, Danbury, CT 06810. 

_ _ Instruments 
.=-,.::;..__=- Inc-- - . 
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Nocompuiercan go ram than lt5 
merray.

Even th! Ughtnlng-fast 68'.XlO proces­
sor can be slowed to asnail's pace by a 
Sluggish main memorydeWt· 

FOrlhatreason. wedl!lsigi1td lhe 
memCfY for 16-blt SAGE comwters to 
keep pace with Che 6EDX> lt'S adose­
coupled. straightforward design that 
lets the procegor nm full boreat 2 
mmtonCmlrudlonsa second. 

Anything less SI~ \NOl.llcln't be 
stat! of the art 
Slmpll lln'tNwayl 
'­· 

To make amem­
ory Simple is simple. 

Bue ID make 
simpll!l memory f, 
IS dltllc:Ult. 

And to lnearporate it into a 
compu~r that doesn't cost a rorrune is 
neict tO lmpossil>le. That is. unless some 
hlghly<reattve cJrtvit SOiutions can be 
found. 

And that's pn$ely h<>Wthe totally
uniqueSAGE memory was born. 
OneMln'IOfMICIY11!DIVkel. 

'" keelr'lg With the no<empmmise
spirit ofSAG! memory d!sign. we 

naturally use only 64K. dynamic 150. 
nanosecond memones. SAGE IV ™com­
purers can be equipped with a 
megabyte or ttus type or memory 

And you can specify as few as one 
or as many as four built-in Winchescers. 
plus floppy drive. 

What's more, thanks to ltS exclusive 
memory design, your SAGE computer 
can take dara as fast as ltS floppy disk 

can dish 1tout In fact With 
no need for Skewing or Inter­

leaving, the SAGE Computer aau­
aay lers its nappy runas fast as 
Winchesters do oo some machines. 

SO whenyou select acomputer for 
seriOus development or senous busi­
ness. remember the importance of 
memory. 

FOr more Information and the name 
ofyour nearest SAGE dealer. call us 
today. 

Sage Computer Technot~Corpo­
rate Office, 4905 Energy Way. Reno. 
Nevada 89502. Phone 1702) 322·6868. 
TWX- 910.395·6073/SAGE RNO 
Eascem United States 
SageCompu~rTechnology. 

15 New England Executive Park 
Suite 120. Burlington, MAOl803 
1617) 229-6868 

In UK 
TOI LTD. 29 Alma Vale Road. 

Clifton, Bristol BSB-2HL 
Tel: {0272) 742796 
Tx: 444 653 Advice G 

In Germany 
MM Computer. 

mbH.Hallwanger Str. 
9. 8210 Pnen 

Tel:08051/3074 
Tx~ 525 400 mmco-d 

p-System standard. supporting Pascal, 
FORTRJl.N 77. BASIC: and 69000 Miao Assefl1bler 
CPIM-681(, Hy~r·Fonn. Modufa 2 optional. 
SAGE aria SAGE rv are trademarks of 
SAGE Computer Tl!ctlnofogy 

Cl 1983 SAGE Computtt Jechnology an rights 
re~M!d
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Text continued from page 420 

mal, placing the high, low, high, low 
pattern on the target-system bus. The 
select latch is again accessed and ad­
dresses in the binary pattern 
01010 . _ . are selected, followed by a 
dummy read to location 5555 hexa­
decimal, thus complementing the 
previous address-bus pattern. This 
procedure is repeated 256 times 
before a similar test pattern is started 
on the target system's data bus. 

Exercising the system buses with 
this pattern allows the operator to 
determine, using an oscilloscope or 
logic probe, whether each line in the 
target system is drivable (i.e. , no lines 
are stuck high or low) and whether 
each line is continuous from its 
source {the processor socket) to its 
destination on each chip. 

A more complex test could also 

check for shorts between lines by in­
jecting a characteristic frequency or 
pattern onto each line. You could 
then use a frequency meter or oscil­
loscope to check for corruption be­
tween lines. 

Toggling the system buses 256 
times does not allow enough time for 
checking even one circuit node. The 
short routine below illustrates how 
the bus test (BTEST) is used .in the 
test sequencing program: 

180 	 PRINT ''BUS TESTING­
PROBE TARGET SYSTEM 
BUSES" 

190 	 PRINT "(PRESS SPACE FOR 
NEXT TEST)" 

200 CALL BTEST 
210 IF PEEK ( - 16384) < = 127 

THEN 200 

Listing 1: Toggling all address and data-bus lines. 

SOURCE FILE: APPfOG 
0000: l ; ·· · ·· ~ ·········~ · ··· ~ ·· ·· ····~··· ~ -· ~· ·· · ··· ····· 

0000: 2 ;ADDRESS AND DATA BUS TEST 
0000: 3 : IDGGLE ADDRESS BUS AAAA-5555 
0000: 4 ; 256 TIMES 
0000: 5 ; TOGGLE DATA BUS AA-55 
0000: 6 ; 256 TIMES 
0000: 7 
0000: 8 ; 
CSOO; 9 SELECT 
--- NEXT OBJECT FILE NAME IS APPTOG.OBJO 

..................................................... .. ....... ... .......................................... .- .... .... ... ......... . 


2l00: 
2100:A2 00 
2102: 
2102:A9 AA 
2104:80 00 c s 
2!07:AD AA CA 
210A :A9 55 
2lOC:80 DO CS 
2lOF:AD 55 CD 
2112:CA 
2113:00 ED 
21 15: 
2115:A9 00 
2117:80 00 cs 
21! A:A9 55 
211C:8D 00 C9 
2l lF:A9 AA 
2121 :80 00 C9 
2124:CA 
2125:00 EE 
2127:60 

JO 
!J 
12 ;EXERCISE ADDRESS BUS 
13 ABUS 
14 
15 
16 
17 
18 
19 
20 
21 ;EXERCISE DAT.A BUS 
22 DBUS 
23 
24 
25 
26 
27 
28 
29 
30 

By placing the test within a loop that 
also checks the keyboard, the test 
repeats until you press the space bar, 
signaling that further testing isn't 
needed. 

~OCLOCK~ 

ADDRESS ~-----Y._____ 

1/0 STROSE \_J 

Cs FROM IC l ---, I 

174 LSl 38) I,_­, ----'· 

Figure 4: Relative timing of the Apple slot 
signal I/0 STROBE and the ES signal from 
10. Note that the 110 STROBE signal occurs 
too late for r~se in selecting the target ad­
dress bus. 

· · ··· ····· ·· · ····· ~· ····~·············· ~ 

EQU $C500 

ORG 2100 
LOX 100 

LOA j $AA 
STA SELECT 
LDA $CAAA 
LOA #$55 
SIA SELECT 
LDA $CDS5 
DEX 
BNE ABUS 

LDA $00 
STA SELECT 
LOA $55 
STA $C900 
LDA j$AA 
STA $C900 
DEX 
BNE DBUS 
RTS 

;2K SELECT LATCH 

;SET COUNTER 10 ZERO 

;SELECT ADDRESSES 10101XXX 

;IE AAAA ON TARGET BUS 
;SELECT ADDRESSES O!OlOXXX 

;IE 5555 ON TARGET BUS 

;REPEAT 256 TIMES 

;SELECT ADDRESSES OOOOOXXX 

;OIOI OJO! ON DJJJA BUS 
;0100 IN TARGET SYSTEM 
;!0101010 ON DATA BUS 
;0100 IN TARGET SYSTEM 

;REPEAT 256 TIMES 
;TOGGLlNG COMPLETE 

···SUCCESSFUL ASSEMBLY: NO ERRORS 

2102 ABUS 2115 DBUS CSOO SELECT 2102 ABUS 
2115 DBUS CSOO SELECT 

S.plcmb<r 1983 © SYTE l"u l>IJc•tfons Inc, 427 



RAM Checkerboard Test 
The basic strategy for testing RAM 

requires writing a test pattern into 
memory, reading it back, and check­
ing that both the write and read 
operations were successful. Many 
diiferent test patterns can be used; 
each is sensHive to particular failure 
modes of the memory. One popular 
pattern that provides in a reasonable 
amount of time a test of the read/ 
write capability of every bit in the 
RAM is the checkboard test pattern 
(see figure 5). 

Listing 2 shows this RAM test pro­
gram. In it, a RAM location i 
selected and 55 hexadecimal (01010101 
binary) is stored in the location and 
then read back and compared. If the 
comparison fails, the test terminates 
with the Apple disp\aying a RAM 
failure message. H the comparison 
passes, the location is then tested 
with the complementary pattern AA 
hexadecimal (10101010 binary). The 
test then moves on to the next loca­
tion and continues until all locations 
within the window (C800 to CFFF 

Bible s.tudy aids fwm Bible Reseacch 
Systems in.dude the com· 
plete ~ Bible text on 
disks. THE WORD pro­
cessor can search die 
Scriptures for any word ct 
phrase. Any portion of rhe 
Bible can be printed or 
displayed. Create your own 
Iibrary of research materials 

or use ours, called TOPICS. 

00 

00 0 

01 l 

10 x 

l l 

and tested. 

select latch 

the following 

TOPICS contains cros¥reference indexes on over 200 
of the primary subjects d lsctissc:d h:1 Scripture. 

Bible Research Syscems applies compurer technology 
ro personal srudy of the Scriptures. 

TOPICS Bible Research Systems 
9415 Bur-net, Suite 208$49.95 

Aus.Un , TX 78758 
(512) 835·79/:l I 

01 10 1 1 

l01 

0J0 

)( l()< 

)( )( x 

Figure 5: Checkerboard-testing RAM. Alter­
nate bits rire set lo 1 and 0 and checked. The 
pattern is llzen reuersed mid checked before 
moving off to the next row of cells. 

hexadecimal) have been exercised 

Before the RAM test in the main 
test program is called, the memory­

should be written to, 
moving the RAM to be exercised in­
to the ICE test window. For example, 

program would test 

THE WORD 
processor 

$199.95 
l'lu1 Sl po•<nt</handlln • 

Requi,,,.- APPLE II+, fBM .PC, TRSBO-lll , OSBORNE. KAYPRO, or CP/M 8" 

RAM from 0800 to OFFF hexadecimal 
in the target system: 

250 PRINT "RAM TESTING 
0800-0FFF" 

260 POKE SELECT, 08:CALL 
RAMTEST 

ROM Signatures 
The usual method for testing 

ROMs involves forming a checksum 
byte based on a sum of all the data 
within the ROM. However, faults 
could be concealed by severa.1 errors 
that cancel each other out. A tech­
nique that is more sensitive and less 
likely to mask errors involves per· 
forming a cyclic redundancy check 
(CRC) on the ROM contents. It origi· 
nated in data communications, but 
more recently it's been used in 
signatur analysis, a relatively new 
troubleshooting tool pioneered by 
Hewlett-Packard. Like most jobs in 
computing, the cyclic redundancy 
check can be evaluated by either 
hardware or software. The hardware 
model proves the simplest to 
illustrate. 

Figure 6 on page 435 shows a typi· 
cal CRC evaluation circuit using a 
16-bit linear shift register with feed­
back . Each bit of data is fed serially 
into the register. When the data 
stream ends, the final binary pattern 
remaining in the register forms the 
4-ctigit cyclic redundancy check. The 
feedback paths effectively form a sum 
to the base 2 between the data fed 
back and the new data entering and 
ensure that every bit entering the 
register contrjbutes toward the final 
CRC or signature. 

An equivalent software routine is 
presented in listing 3. ln this scheme, 
each byte from the ROM under test 
is fed serially (bit 0 to bH 7) to the 
subroutine FEEDBACK, which per­
forms a sum to the base 2 of bits 15, 
11, 8, and 6 within the register and 
the incoming bit. When 16,384 (21< x 
8) bits of data have entered the feed­
back algorithm, the pattern remain­
ing in locations SIGH and SlGL 
forms the fina) signature. 

To enable checks to be made on 
ROMs containing more than 2K 

Text continued 011 page 4J5 

Circle 53 on Inquiry card. 
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section 

FOUR STAR EDITION * * * * business D 
VR DATA CORPORATION 
ANNOUNCES: 
THE PRICE WAR IS OVER!! 


-

wi:::::·*995 NEwR 

5+5 Meg System 1590.00 

15 Meg System 1449.00 10 Meg yslem 1249.00 
15+15 Meg S stem 2299.00 lO+IO Meg Sy ·tem 1999.00 

*Hard Disk 111 includes up to 2 full heig ht W inche ter di ·k 
drives. heavy duty enclos ure. disk con tro ller. field pro en 
power upp ly, 1/ 0 adaptor, and applica bJe ca bl ing. 

•Hard Disk !II is available d irectly rrom the factory only. 

HARD DISK III & HD-505 
ADAPTOR MODULES: 
IBM-XP IBM-PC 

~~=~~ ·~;o• ~~:~~/~;;1-11· 150

FRANKLIN• LNW·80 
TRS-80 MOD I LNW-11 
TRS-80 MOD Ill TRS-80 MOD 4 e 
OTHERS TO BE ANNOUN ED 
•AVAILABLE 3RD QUARTE R 1983 

Call Toll Free • 800-345-8102 


MasterCard ' 

A .M'tERICAN 
EiXPA'~. S 

(215) 461-5300 
777 Henderson Blvd., 
Folcroft, PA 19032 

Circle 'In on inquiry card. 

H·D-505 WINCHESTE 
Compact, High Density, Low Profale, 
Low Power, Sub-Mini Disk System 

SAVE $90 on 5+5 Meg 
(Fixed/Removable) Package 
Packages includes: 
HD-SOSF (Master) Fixed 5 meg J39S.00 
HD-SOSR (Sla\le) Remonble 5 meg 1095.00 
Adaptor Module 150.00 
Disk Cartridge for HD'-505R FREE!!! 

TOTAL 2490.00 

The NEW HD-505 Winchester Systems are a\laiJable through 
qualit1· o mpuler Store!> everywhere. If yours doesn't ha\le 
the HD-505 from VR DATA, teJI them to get it. 

MA Tli:R unit int'ludes: e.nclosure, switching power upply, 
disk drive, controller, host adaptor, applicable cabling. 
SLAVE unit includes: enclosure, switching power supply, 
disk drive, applicable cabling. 

Published price$ reOec1 cash d~~count. All priccsare so biccl 10 d1ang" wi1hou1 
notice. T RS-80 and i ·RSDOS re U'adema rk.s of Tandy Corp. D isk Ill nnd 
H D-505 are trademar k> of VR DATA CORP. 
:JO am-7pm EST Mon-FrL, Sat IOam·Jpm 

CA BLE "V RDAT A" TELEX 845- 124 

A II VR DATA prod ucts are rested, burned-i n, and rMClilCd. We're so proud of 
a un1 ua li1y tonlrol [ha t we offtr a n op1lom1I u ncondi1io11al ex tended warran1y 
cove.ring full costs o f pa r! and lat.or on all VR DATA product>.. 

VR DATA-WEST 
Watonga, OK 

1-405-623-8664 
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Listing 2: A program to checkerboard-lest RAM.,. 

SOURCE FILE: APPRAM 
0000; I· ··· ····••························•·· · ·····•• .. ··•••·•• · · .. •··•·········· · ··· .. · · ··•·••••·•···· .. 
0000: 2 ;PROGRAM TO CHECK ERBOARD TEST RAM 
0000: 
0000: 

3
4 

; (C800-CFFFl 
; .. T ••• 9 ,. • ... . . • • • • •• • • • • .. 6 • • ·• •• ti .. • • •• 9 • 9 I .... i t 9 ••• • •• • Ii ••••••••••••••••••• • • It a • ••• • It • 9 ... It It ' " • 

0000: 5 ' 
FDED: 6 COUT EQU $FDED ;CHARACTER TO SCREEN 
FD8E: 7 CROUT EQU $FD8E ;C·RETURN TO SCREEN 

FDE3: 8 PRHEX EQU $FDE3 ;OUTPUT HEX DIGIT 
0008: 9 POINT EQU OB ;POINTER 
0000: 10 ; 
----- NEXT OBJECT FILE NAME IS APPRAM.OBJO 
2090: II ORG $2090 
2090: 12 
2090:A9 00 13 LDA '00 ;POINT TO C800 
2092:85 08 14 STA POINT 
2094:A8 15 TAY 
2095:A9 ca 16 LDA 1$C8 
2097:85 09 17 STA POINT + l 
2099:A9 55 18 START LOA $55 ;START TEST WlTH 55 
209B:91 08 19 STA (POr~IT).Y ;STORE 
2090:01 08 20 CMP (POlNT),Y ;READ BACK AND COMPAR.E 
209F:FO 03 21 BEQ OK 
20Al :4C BC 20 22 fMP ERROR ;DISPLAY ERROR MESSAGE AND END 
20A4 :A9 AA 23 OK LDA l $AA ;NOW TRY AA 
20A6:91 08 24 STA (POINT),Y ;STORE 
20AB:Dl 08 25 CMP (POlNT).Y ;READ BACK AND COMPARE 
20AA:FO 03 26 BEQ OKI 
20AC:4C BC 20 27 IMP ERROR ;DISPLAY ERROR MESSAGE AND END 
20AF:E6 08 28 OKI INC POINT ;NEXT LOCATION 
2081:00 E6 29 BNE START 
2083:E6 09 30 lNC POlNT+ I 
20B5:A5 09 31 LOA POINT+ I 
20B7:C9 DO 32 CMP $00 
2089:00 DE 33 BNE START :END OF BLOCK?(CFFFl 
20BB:60 34 RTS ;TEST COMPLETE 
20BC: 35 
20BC: 36 ;ERROR DISPLAY ROUTINE 
20BC: 37 
20BC: A2 00 38 ERROR LOX KOO ;POINTER FOR MESSAGE 
20BE:BD 05 20 39 NEXT! LDA MESS,X 
20Cl :20 ED FD 40 JSR COUT ;MESSAGE 'IO SCREEN 
20C4:E8 41 lNX ;NEXT CHARACTER 
20C5:EO OF 42 CPX l $0F ;MESSAGE COMPLETE? 
20C7:DO FS 43 BNE NEXT! 
20C9:A5 09 44 LOA 09 ;FAIL ADDRESS TO SCREEN 
20CB:38 45 SEC 
20CC:E9 CB 46 SBC $CB 
20CE:20 E3 FD 47 JSR PRHEX 
2001 :20 BE FD 48 JSR CROUT ;C-RETURN TO SCREEN 
2004:60 49 RTS ; AND FINISHED 
2005: SO ;ERROR MESSAGE 
2005:AO CS 02 SI MESS ASC ERROR ON PAGE " 
2008:02 CF D2 
20DB:AO CF CE 
20DE:AO DO C I 
20El:C7 CS AO 

'' • SUCCESSFUL ASSEMBLY: NO ERRORS 
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' 1 MS.DOS 

GetsThe1n 
z 

Osborne 

It'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· 

Together 
Converse is a unique file transfer and 
telecommunications program for the Apple T~le- Zenith 
non-technical as well as the professional user. Video 
Converse features include: 

1­
•Compatible with a.uto-answer and auto-dial modems 
•Terminal Mode operation with data capture option/Radio North· • Error detection with automatic retransmissionDEC VectorShack Star • Remote operation mode 

Kay
Pro 

• Multiple file transfer with wild card option 
•Status display 
• Display of transmitted data stream in ASCn or HEX

IBM Compaq Xerox j •Completely menu driven for non-technical user 
•Flexible software interface 
• Multi-CPU licensing agreement 

Ideal for multkomputer environments: dealers, software developers, clubs and schools. Whether you own App.le, IBM, 

Osborne or any other personal computer, Converse is 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 Infonnation: (609) 854-5234 

PROFESSIONAL SOFTWARE PRODOCTS 
Sentry Plaza Office Bldg./ 216 Haddon Ave. Suite 503 /Westmont, NJ 08108 

Circle 368 on Inquiry card . 



Advanced Digital's new SUPER 
STARTM is the first of a family of 
S·lOO·based computer systems to be 
equipped with a 5·114" 5-MB Fixed/ 
5·MB Removable Car ridge 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 STAR is the ideal system 
for business, professional, and educa· 
tional applications. Its CPIM* 
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, 
SUPER STAR 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 SLAVETM processor boards 

•CPIM ia a tradoma•k of Digital RfS•nrch Corp. 

Turbol)OS i• a tmd.,maT/t of Softwan 2000 In c. 
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and TurboDOS* operating system. 
Now you've got an extremely power· 
ful, multi-user, multi-tasking, mul ti· 
processing SUPER STAR computer 
system for up !;o four users. 

SUPER STAR is truely a Super 
computer system. Look at these 
outstanding features: 
• 	 New Slim-Line Profile 
• 	 5-1 /4" , lO·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, S UPER SIX, SUPER Sl..A VE"" 
trademark• of Aduancod Digiral Corp. 

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

SLAVES And TurboDOS 
• 	 CPIM 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 STAR, at your local, quality 
computer dealer or contact: 

_J ___, 

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

For Eoropean Distributor, conl<:tc~· (714} 891"1004 

Clrcle 570 on lnqulry card. 
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3M introduces the 
Purrrrrrrsonal Printers. 

Quiet, high-quality printers at prices that won't 
scratch holes in your pocketbook. 

- ..!.,_" ~:.:·: j ~'ti'\..3- .... ­ ... 

40180-column Silent PC Printer 

Printers. and for the name of 
a dealer who can give you 
a demonstration, call 
800-328-1684 toll-free. 
(In Minnesota, cal l 
800-792-172.) In Canada, 
call 1-800-268-9055 and ask 
for operator # 11 . Or, if the 
cat's got your tongue, mail 

$299, manufacturer's 
suggested relail price, for a 
prinler 1hat puts 80 columns 
of full-size text, 136 columns 
of compressed print, and 
computer-generated graphics 
on crisp white paper. Or $249 
for the 40/80-column model. 

Price is about lhe only way 
thal our new 3M Silent PC 
Printers draw attention lo 
themselves. Al home or in the 
office, they're virtually 
inaudible since their non­
impact electronic printing 
elemenls 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, 
loo. They print sharp, black 
characters from one end of 
the paper roll to the other, 
since there's no ribbon to 
wear oul. 

Maintenance is kept to a 
minimum since 3M Silent PC 
Printers have only two moving 
parts: the pinless printhead 
and the DC stepper-motor 
paper drive. They come with a 
one-year warranty (90 days 
on Printhead), and lhey're 
made in the U.S.A.by 3M, a 
company whose name is 
synonymous with quality. 

Both serial and parallel 
interlaces are available. For 
literature on 3M Silent PC 

r--- .... -----, 
Mail lo: BYT 9183 

3M Business Communication 

Products Division 

Attn.: G. Collins 

3M Center-Building 216-2N 

St. Paul, MN 55144 


0 Please send literature on !he 
new 3M Silent PC Printers and 
tell me where I can buy them. 

D I'd like a demonstralion soon. 

Name _______ _ 

Tille ------- ­

Phone -'----''------ ­

Company _______ 

Address _______ 

City ________ 

Slate Zip-_ _ _~ 

L---------.1 
lhe coupon instead. 3M Business Communication Products Division 3M hears you . . . 

Circle 3 on inquiry ca rd. 
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(6a) 	 I I /_/ I I bytes, three routines are used. The 	 SIGNATURE ;-, 

NSIG (new signature) routine resets 	 DISPL AY I I I I I I ,- , 
the shift register pair SIGH, SIGL to 
zero and forms a signature on 2K 
b]ft s of ROM . ln CSIG (continue 
signature), the shift register is not 
reset to zero at the tart, thus allow­
ing a continuation of a signature for 
ROMs greater than 2K bytes. The 
DISPLAY routine shows the contents 
of the shift register pair SIGH, SIGL 
in hexadecimal form. 

The following listing shows how all 
three routines can be u ed to evaluate 
the signature of a 4K-byte ROM 
located at BODO to BFFF hexadecimal 
in the target system : 

320 REM BO HEX IS 176 
DECIMAL 

330 POKE SELECT,176 
340 CALL NSIG:REM FIRST 2K ­

BYTES 
350 REM BB HEX IS 184 

DEOMAL 
360 POKE SELECT,184 
370 CALL CSIG:REM CONTlNUE 

WITH NEXT 2 BYTES 
380 CALL DISPLAY:REM 

DTSPLAY FINAL SIGNATURE 

Imp lementing a Test Program 
The Apple ICE described here can 

be used with a wide range of 6500 
mjcrocomputers designed to run at J 
MHz if all the onboard circuitry is 
contr Ued by the processor's efJ 2 clock. 
The AIM-65, for example, provides 
an ideal target system, containing as 
much as 4K bytes of RAM, 20K by t s 
of ROM, and a wide range f UO 
devices- two 6522 VIAs (versatile in­
terface adapters), a 6520 PIA (periph­
eral interface adapter), and a 6532 
RIOT (RAM inputfoutput timer) . 
Figure 7 provide an overview and a 
memory map of the AIM-65, and a 
te t sequence is shown in Listing 4 on 
page 443. The program begins by 
testing the sy tern buses, foUowed by 
a RAM test on the 4K byte of 'RAM 
and a ROM test that forms signatures 
for each of the five system ROMs. 
The test sequence concludes with a 
check on the u er 6522 VIA. For th.is 
test, the ports are linked tog ther 

Thxl canrlr111ed on page 444 

(6b) 

lOGICl-­

LOG IC 0 ­

Figure 6: A feedback shift register can be used to fonn n cyclic reduuda nci; check of ROM 
(6a) . Dnfa from ROM is fed in bit-serial (bit 0 to bi! 7) byte-serial fon11 into Ute shi'ft register (6b). 

/#TEJ(.·TALKER ·­

TEXT TO SPEECH SYNTHESIZER 
THE NE\XI PRICE/PERFORMANCE STANDARD 

The new rNTEX-T~ER re<1ture5 
profess1oni1I "°" quahty. unJ1m11ed 
llOC.31Jul<1iy <tnd automatic 1nf'lection 
con rot The bullHn rexHo-phoneme 
3tgonthm pronounces the IOOO mmr 
commonly used Vl/Ords Wllh .;n accuracy 
greater than 96 percent 
INTtX· TAU<ER can speak orspell anyASCII 
re 1ncrud1ng punctuatton. 

8 K by<es of user p!Ogrammable 
memory are provrded. tJse INTEX­
TALKER as a dedicated controller-or 
store up to 1000 speeral llllOrds or 
ph~es A l 7 charcic1er ouffer can be 
used for dQ\Mltoadlng user pragrams. 

/ - T \ 

...--~~~ 	 ~~~~ 

J sl BYTE 2nd BYTE 3rd BYTE 4th BYTE !;1h BYTE 
,-----.....,,.-----...-...~~,-----....., 

Avadable at 1he board level tNTEX· 
TALKER can be easily cu>tomlzed for 
jt)W appl1car1ari. Noth ng Is ported 

Ar only s345 compare lhese addmonal 
reacure.s · 
• 	 64 1nflecnon levels /automatic or 

manual cornroll 
• 7..7 K character buffer 
a RS232C and Parallel connectors 
• 	 Spelling <ind phoneme acces~ modes 

Adju~table baud rares 175-%00) 
• 	 BwlHn speaker option 
• 	 C0mp1erety self-conra1ned·reqwres no 

ove1head 
• 	 5 octaves of music; 
• 	 Av 1lable at t:>oard revel 1n OEM 

quanuues 

For More Informat ion 
Wr11e or ca ll us at {3131540-7601 to 
orde( or request our product brochure 
Visa or Master (h.;1rge accepted. 

ln tex M icro Systems Corporation 
725 S. Adams Rd - Suite L·8 
Brrrningham. M•chrgan 48011 

ETC . 
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0000 
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: BEFORE YOU BUY! ~ 
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~ SOFTWARE ~ 
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~ RENTAL LIBRARY ~ 

0 ~ 
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~ VI 

oYou can now RENT the most popular software available for just*
VI VI 

~ 20-253 * of Manufacturers' Retail Price ~ 
~ > 
o • Eliminate the risk-rent first! R 
w 0 
~ • 100% of rental fee applies toward purchase ~ 
VI -t 
w z 
_, • All purchases are 20% Off of Manufacturers Gl 
~ c 
~ Suggested List VI 
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VI '° • Rentals are for 7-days (plus 3 days grace for return 
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0 
VI 
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VI::::> 

~ 0 
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D Join the Game Group, $25.00 per year 

and rent as many games as you like for 
only 20-25% of Mfrs. Sugg. Retail Price:" 

0 
Mlmmum0<dt.t, 3g me rental< 

Join the Business Group, $50.00 per ~ 
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r-
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'"O 

UNRESTRICTED SOFTWARE PROGRAMS ~ 
;:ti 

(comp lete w ith manuals in original manufacturers' packages) ~ 
w 

~ To Immediately Order, or for more information: ~ 
~ UNITED COMPUTER CORP. ToU Free CALL 1-800 992-7777 ~ 
vi In Ca lifornia CA LL 1-800 992-8888 > 
~ Software Rental Library ,...5 ( I C't ( I"f · In L.A. County CALL 1-213 823-4400 ~ 
~ uver I y, a I orn1a Canadian Orders Welcome . . . . IAMERICA 11-:1~ 
..:( " Pltr~ po""~" .1no 1 1~1'1dl1119 !:XPA~ m::i:;am ; 
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Listing 3: A progmm to evaluate ROM signntures. 

SOURCE FILE: APPSIG 
0000: 

l ;• •••l••••• • •• •••++••···········••••••••• •• •••~•••••••• •••• ••••• ••• •••••• •P•+••••••••• •• •• 

0000: 2 ; PROGRAM TO EVALUATE SIGNATURE 
0000: 3 ;OF 2KBYTE BLOCK (C800·CFFF) 
0000: 4 ;EACH BYTE IS SER1AL1ZED B!TO·BlT7 
0000: 

; ··· · ···· · ··· ·· ....... . .... ....................... .- ... . ...... . ... . . ... .................. . ......... ... .... . 

0000: 6 
0000: 7 
0000: a ; 
---NEXT OBJECT FILE NAME IS APPSIG.OBJO 
2000: 9 ORG $2000 

1900: COUNT EQU $1900 ;S'IORE FOR SUM 

1901: 11 SIGL EQU $1901 ;CURRENT SIGNATURE LOW BYTE 

1902: 12 SIGH EQU $1902 ;CURRENT SIGNATURE HIGH BYTE 

0008: 13 POI T EQU $0008 ;BYTE COUNTER 
1903: 14 TEMP EQU SIGH+ I ;TEMPORARY S'IORE 
FDDA: PRBYTE EQU $FDDA ;PRINT A HEX BYTE 
FD8E: 16 CROUT EQU .$FD8E ;GENERATE C-.RETURN 
2000: 17 
2000:A9 00 18 START LOA ~00 ;ZERO SHIFT REGISTER 
2002:80 01 19 19 SIA SIGL 
2005:80 02 19 STA SIGH 
2008:A9 00 21 WSTART LDA 00 ;WARM START 
200A:85 08 22 STA POINT 
200C:A8 23 TAY 
2ooo:A9 ca 24 LOA '$CS ;START OF BLOCK CBOO 
200F:85 09 STA POINT+ l 
2011:BI OB 26 NBYTE LOA (P01NT),Y ;GET BYTE 
2013:80 03 19 27 STA TEMP 
2016:A2 08 28 LOX #OB ;FOR 8 BITS 
2018:AD 03 19 29 NBJT LDA TEMP 
201B:29 01 AND 101 ;BITO INTO COUNT 
2010:80 00 19 31 STA COUNT 
2020:20 36 20 32 JSR FEEDBACK ;APPLY FEEDBACK 
2023:6E 03 19 33 ROR TEMP ;READY FOR NEXT BIT 
2026:CA 34 DEX 
2027 :00 EF BNE NBIT ;BACK FOR NEXT BIT 
2029:E6 08 36 JNC POINT ;NEXT BYTE 
202B:DO E4 37 BNE NBYTE 
2020:E6 09 38 INC POINT+ l 
202F:A5 09 39 LOA POINT+ 1 
203l :C9 DO CMP H$DO 
2033:00 DC 41 BNE NBYTE ;END OF BLOCK-7 CFFF 
2035:60 42 RTS 
2036: 43 
2036: 44 
2036: ;FEEDBACK ALGORITHM-SUMS BITS 
2036: 46 ;15,11,8 AND 6 W1TH TNCOMlNG BIT 
2035: 47 ;ON ENTRY 'COUNT' CONTAINS INPUT BIT 
2036: 48 • 
2036:AD 02 19 49 FEEDBACK LOA SIGH ;TOP HALF OP SIG 
2039:10 03 BPL NEXI ;TEST BITIS 
203B:EE 00 19 51 INC COUNT 
203E:6A 52 NEXl HOR A 
203f:90 03 53 BCC NEX2 ;TEST BIT 8 
2041 :EE 00 19 54 INC COUNT 
2044:6A NEX2 ROH A 
204S:6A 56 ROR A 
2046:6A 57 HOR A 
2047:90 03 58 BCC NEX3 ;TEST BIT 11 
2049:EE 00 19 59 INC COUNT 
204C:AD 01 19 NEX3 LDA SIGL ;BOI'TOM HALF OF SIG 
204F:2A 61 ROL A 
2050:2A 62 ROL A 
2051 :90 03 63 BCC NEX4 ;TEST BIT 6 
2053:E£ 00 19 64 INC COUNT 
2056:6E 00 19 NEX4 ROR COUNT ;SUM INlO CARRY 
2059:2E 01 19 66 ROL SlGL ;CARRY INTO SITO LBYTE 

Listing 3 ccmlinw:d on page 443 
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ration 
The Assembly language Programming Series from Osborne/McGraw-Hill. 

nsurance. 

IJ 6502 Asstmbfi' L.anruaae Programmltlr 
L..enlti.I Order #27-6 SIU5 
"lhe boo Ibat wil proballl)' g~t Ille 
rfllllblion u bring !he 6502 Bible'.' 

INTERFAC! AGE 

6) 68000 Assembly Uniuaze P1ognmmi11& 
l ..enlNI Ord« #62-4 SI &.95 
Cowirs 68000 assembly \an2..,2e P•oi:ram­
1111ng in tile expicit detail ooedcd to ~P tile 
lull p0tential ol lhis hi1th ly evolwt 
mocroprocessor. 

ll)Thdllllill<>ol 
lltdor, ~YOrdtt #2').2 $16.99 
- . larsupetior to111yo1~rboo aboti t 
tile 8086" DR. DOBBS JOURNAL 
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01/l!r 50 re.idy·le>-use subroutines. Mottoll Order "51-9$15.95 

Run programs hundreds of times laster 
and use tess memori space Iha n wilh 
progJam• wril!en in 8.llSIC, 

1) l80" Al...,bly Lln11111• Pf"llr1111min1 
le-ttttlhll Order 1121·7 SlS.95 
"There maynewir be abellerboo kon the 
ZSO assembler lhanlhis one .. :· 
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812!0 AssemblyL.anr-.geSllllroutine> 
levenlhaLSIYille Order N91·8 SI 1.95 
Over 50 useful subroulfnes lo s:ove rou 
v.ahnble proal'ilmmme ~me. 

Before you hit the 
Frustration Key, reach for 
an Osborne/McGraw-Hill 
book. 

By phone, call TOLLFREE: 800-227-2895. In Ca lifornia, 
ca ll 800·772-4077. VISA and MasterCard accepted. 
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How two pens can become 

your best presentation tools. 


NEWLOWP C 

ONLY$1,095 


Introducing the New Personal 
Computer Plotter from 
Hewlett-Packard. 

ow you can use your personal 
compu ter to generate your own presen­
tation chaiis. graphs, and p ie charts . 
How? Simply add on the new high 
quaUty. low cost HP 7470A 
Personal Compute r 
Plotter. 

T he 7470A he lps you 
save time and save money, and 
lets you com municate q uick ly. accu · 
rate ly and effectively. 

Count on it. 
The 7470A is bui lt t he Hcw lctt ­

Packa l'd way. To last. I esigned and 
cngin ered with only a few parls. none 
of which require adj ustmenl. And with 

customized integrated ci rcuits 
lhat ens ure reliabili ty. 

Pen pals. 
The HP 7470A has 

~ two s ingle-pen stables. 
Si mple pen changes give you 

mult i-co lo r p lots in your choice or ten 
coordinated co lors. Pens are automatic­
ally capped and sto red. 

r------------------------~I Seeing is believing. Send me a sa mple plot, a n overhead Lranspa rency, a nd more delailed information. I
I Nam T it le I 
I Compan I 

Address 

City. State & ZiP-----------------------------------­I 1

1 Phone umber ( I
I My computer is I 
• Send to: Hewlett-Packard , 16399 W. Bernardo Ori e, S an Diego. CA 92127-Attn : Marketing Communications 11 203 BT 9 • 

-------------------------~ 
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Quicker understanding. 
Data. when visual ized graphical! , becomes informat ion 

fast. Charts and bar graphs can make any presentation 
clearer and more readily understood. But aski ng your staff 
to prod uce th graphics man ­
ual ly for your next presenta - •1111111=1::====-­
tion doesn't ensure accuracy 
or art ist ic ta lent. And go ing 
to outside graphics suppl iers 
can be costly. Combined with 
your persona l computer. the 
new 1-ll 7470A plotter does 
the comm un icating for you. 
Q uick ly. Logically. And with 
o ff-the-shel f software avai l­
able from most H P dea lers. 

Fast and pretty. 
The 7470A gives you high plotting speed with excellent 

line qual ity ... fas ter than any competitive small plotle1: 
O n top of a ll that, it comes in a n attractive design 
package t hat looks nice on your desk. And it does it 
for only $1,095, ( .S.A. domestic suggested reta il price.) 

An option you'll want, too. 
l, or only $9 , you can also get a 17057 Overhead 

Transparency Ki t that turns your plo ts into transpar­
encies for overhead projectors. or ··1 need it tomorrow 
al 9:00 A. .!" meeti ngs, ifs a necess ity. 

Start plotting your next presentation today. 
lip and mail the coupon below. Now. 

fail the coupon below and \•ve'll send you - absolutely 
free -a sampl plot, a more de tai led brochure. a nd a 
samp le overhead transparency. 

T hen . .. s top in a l your nea res t I lcwlett -Packarcl 
Dealer. Sec the I-LP 7470A in act ion. Once you sec it 
demonst rated you' ll Find a hundred ways to make vour 
own applause-winning presenta tions. 

When perfo rmance must be measured by results 

Ff,~ HEWLETT
a!ea PACKARD 



Listing 3 co ntinued: 

205C:2E 02 19 67 ROL SIGH ;CARRY INTO BITO HBYTE 

205F:60 
 68 RTS 

2060:AD 02 19 69 DISPLAY LDA SIGH ;MSB lD DISPLAY 

2063:20 DA FD 70 JSR PRBYTE ;ON10 APPLE DISPLAY 

2066:AD 01 19 71 LDA SIGL ;LSB TO DISPLAY 

2069:20 DA FD 72 JSR PR BYTE ;ONTO APPLE DISPLAY 

206C:20 8E FD 73 JSR CROUT ;C-RETURN 

206F:60 74 RTS 


• • • SUCCESSFUL ASSEMBLY; NO ERRORS 

Listing 4: Applesoft BASIC program sequencing tests. 

listing 4 

50 REM AlM65 TEST ROUTINE 

60 HOME 

70 REM DEFINE SYSTEM ADDRESSES 

80 SELECT = - 15100 

90 DISPLAY ; 8288 

100 NSIG "' 8192 

]JO CSIG = 8200 

120 BTEST "' 8448 

130 RAMTEST = 8336 

140 PRLNT" " 

150 PRINT "LOADING MACHINE CODE TESTS" 

160 PRINT "BLOAD APPTESTS" 

170 PRINT " " 

180 PR!NT "BUS TESTING-PROBE TARGET SYSTEM BUSES" 

190 PRINT "(PRESS SPACE FOR NEXT TEST)" 

200 CALL BTEST 

210 IF PEEK ( - 16384) < ~ 127 THEN 200 

220 PRINT" " 

230 PRINT "RAM TESTlNG 0000-0?FF" 

240 POKE SELECT.O: CALL RAMTEST 

250 PRINT "RAM TESTING 0800-0FFF" 

260 POKE SELECT,08: CALL RAMTEST 

270 PRINT " ": PRINT " RAM TESTS COMPLETE " 

280 PRINT " " 

290 PRJNT "ROM SIGNATURES BLOCKS B,C,D,E,F '' 

300 PRINT" '' 

3!0 FOR N = 176 10 240 STEP 16 

320 POKE SELECT,N: CALL NSJG 

330 POKE SELECT,(N + 8): CALL CSIG 

340 CALL DISPLAY 

350 NEXT N 

360 PRINT " ": PRTNT " ROM SIGNATURES COMPLETE" 

370 PRINT " " 

380 PRINT " VIA TEST" 

390 POKE SELECT,1 60: REM SELECT BLOCK AXXX 

400 APRT = 5120l :BPRT "" 51200 

405 ADlR = 51203:BDIR "' 51202 

410 POKE ADIR ,O: POKE BDIR,255 

415 REM A INPUT - B OUTPUT 

420 FOR N =- 0 lD 255 

430 POKE BPRT,N 

440 [F PEE!C(APRT) < > N THEN PRINT "VLA ERROR" 

450 NEXT N 

460 POKE BDIR,O: POKE ADIR,255 

465 REM BINPUT - A OUTPUT 

470 FOR N = 0 TO 255 

480 POKE APRT.N 

490 IF PEEK CBPRT) < > N THEN PRINT "VLA ERROR" 

500 NEXT N 

510 PRINT " ": PRINT " TEST COMPLETE" 

520 END 
 Listing 4 continued on page 444 
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Tuxt co11ti111ml from page 435:Listing 4 continited: 

]RUN 

LOADING MACHTNE CODE TESTS 

BUS TESTING-PROBE TARGET SYSTEM BUSES 

HAM TESTING 0000-07FF 
RAM TESTING 0800-0FFF 

RAM TESTS COMPLETE 

ROM SIGNATURES BLOCKS B,C,D,E,F 

B89C 
A!Sl 
F727 
B072 
8A9E 

ROM SIGNATURES COMPLETE 

VIA TEST 

TEST COMPLETE 

(PRESS SPACE FOR NEXT TEST) 

with a hard-wired fixture connecting 
PAO to PBO, PAl to PBl, and so on. 
The routine starts by configuring port 
A as an input and port B as an out­
put. A test pattern is then written out 
port 13 and read and checked at port 
A . The role of the ports is then 
reversed, and the test is repeated. 

This example illustrates some tech­
niques that can be used with the 
Apple ICE. A more detailed program 
for the AIM-65 would test the re­
maining 110 devices, such as the dis­
play, printer and keyboard, and more 
thoroughly guide the user. However, 
the ideas presented here illustrate the 
principles behind the techniques and 
mirror those found in commercial in­
struments. The Apple ICE is there­
fore not only a practicaJ fauJt-finding 
tool but also an ideal, low-cost, edu­
cational aid.• 

}aim D. Fetguson is a lecturer with the MiCTOl!lec­
/ro11ics Educational Development Centre at Paisley 
Cnllege, High SI. , Paisley PAl 2BE, Sr:ol/a11d. 
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Add Multiple Tasks to Your 

Communication and Control 


Program 

A special kernel lets your 8080 run multiple tasks concurrently 

Robotics, data communications, 
measurement and control, and com­
puter music are only a few of the 
microcomputer programming appli­
cations that must respond to external 
real-time stimuli. Handling these 
stimuli is no problem if only one 
event occurs at a time and there is 
enough time between each event to 
do aJI the required computing for that 
l:ask. But real-time problems are 
seldom so obliging. Often, the com­
puter must handle several events con­
currently. 

This article describes one way to 
include concurrency in your pro­
grams, so that each simultaneous 
function can be written as a separate, 
straightforward task. You achieve 
concurrency by using a compact set 
of routines called a multitask kernel, 
to which each task speaks in a well­
defined way. To demonstrate, l will 
present an 8080 kernel that supports 
multiple concurrent tasks in pro­
grams running under typical single­
user operating systems. 

A Split-Screen Display 
First, let's explore some multitask­

ing concepts by taking a look at an 
example program . Suppose you 
would 1ike to use your computer as a 
smart terminal for a remote system, 
but you have a tendency to forget the 
passage of time, thereby nmning up a 

by Jerry Holter 

gigantic bill for computer and tele­
phone services. A possible solution is 
to display the current time in a large 
banner format on the upper one-third 
of the console screen and show the 
usual dialogue with the remote sys­
tem on the lower two-thirds. Because 
you can assume that the proc~ssor 
and the console screen nm much 
faster than the telephone modem, this 
goal appears reasonable . 

Five tasks are chosen to run at the 
same time; these tasks send keyboard 
characters to the modem. receive 
modem input, periodically get the 
time of day, and display the two patts 
of the screen. The keyboard task can 
be written in pseudocode as: 

KEYBOARD_ TASI(: 
begin 

repeat 
while no key hit 

SWAPOUT; 
get character from keyboard; 
while modem not ready for character 

SWAPOUTi 
send characier to modem; 

until forever; 
end; 

The routine that enables you to 
write this task as though it had ex­
clusive use of the processor is called 
SWAPOUT. This kernel routine 
takes control from the calling task 

and gives jt to another task. Thus, 
one way that the processor can be 
shared among concurrent tasks is by 
having them voluntarily relinquish 
control, with the understanding thal 
they will soon get it back. Of course, 
the best time for a task to do this is 
when it is in a waiting mode. 

The SWAPOur routine demon­
strates how multiple tasks are made 
to behave as concurrently executing 
processes, Each task is assigned its 
own data area, or stack frame. When 
SW APOUT is called, the complete 
state of the calling task is saved; the 
state of the task includes the condi­
tion of its program counter, machine 
registers and flags, and everything 
already on its stack. Then, by 
switching the stack pointer to another 
stack frame, the next ready task is 
restored to the state in which it was 
preserved, and returned to execution. 

Unlike the keyboard task, the other 
sample tasks (modem receive, time, 
and display) are not truly indepen­
dent of each other. They need to com­
municate somehow; in particular, the 
display task needs to receive char­
acters for display from the remaining 
two tasks. Moreover, it needs to 
know when characters are available. 
The other two tasks need to know 
when to send characters. I will ex­
plore these two closely reiated issues 
of task communication and syn-
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No two businesses 

are alike either. 


Your bu in i uniqu . 
And your problem are uniqu . 

o, if you want to buy a mall omputer 
wher can you go tog t om understand­
ing and h lp? 

IBM. 
We have a range of mall compul r 

starting at und r $4,000. Ther 'son · that 
an b tailored to fit your uniqu n d 

and grm a your bu ines grow . 
Thou and of sofovare program ar 

written for IBM. So wh th r your bu iness 
i agricultur r zoology, you n find th 
right softwar , light away. 

If you ever ne d help, IBM has th mo t 
experienced and widely killed rv1 or­
ganization in the business . 

If you didn't tfonk IBM offi r d o mu h 
to ol your uniqu probl m think of it 
this wa : 

Wi 'r uniqu too. 
For afree brochure or demonstration of 

IBM's small computers call your Local I BM 
sale office or our toll-free number below. 

......---~ 

---·­' 

CaJI I.BM Direct 1800 631-5.582 Ex!. 104. ln Hawaii/Alasko 1800 526-2484 Exl. 104. 
(Or write IBM, DRM, Depl .. lK3106, 400 Pu rson's Pond Drive, Frunklin Lukes, •.I. 07417) 
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2,000 new programs for your 
TRS-80 12. 

P/ M is the runaway 
leader in di k operali ng 
·y terns, bu t unti l n w m ners 
of Rad io hac k computers 
have been locked out [ 1he 
lhou and or usdul programs 
that op ra te on CP/ M. 

Now you can put th power 
of CP/ M into your Rad i 
h11 k TR -80 II , 12, or 16, 

and be able 10 use ull the 
popular and useful software ­
und hardware - tha t has been 
previously OU I of your reuch. 

Use any printer. 
Instead of being chained lo 
Radio Shack hardware, you'll 
be abl t add a vide termin al , 
any pri nter (se rial or parallel) 
:;ind several Winchester 
hard disk drives with 1oq1ge 
up m 0 megaby1es. 

Yes! Send me free information 

Uses only 8.SK of memory. 
i nce our first version 

went on the market i n 19 0. 
we·vc conden ed and refined ii 
into a compact, ealJy-Lo-u e 
s stern enjoyed by 1housands 
t1f users. 

Be ide the t;mdard D igi tal 
Res arch CP/ M manual , 
y u'll get the 250- page manunl 
we've developed th rough our 
long e pe rien e in adupling 
CP/ M to Radio Simek com· 
pu ter . Our manual has lots 
r c;i;ample· and an inue ' 

and glossa ry. 
You'll have your first working 

dlsk in lt:: n minul e;:s . 

Only $200. 
T he fl oppy d isk version of 

Pick le &T rout P/ M is 200. 
T he hard disk versions ([or 
Tandy, C rvu , a nd i1m e JI are 
250, except for tht: multi-user 

Cameo, which is 540(). 

chronization further, but , for now, 
assume the existence of some kind of 
buffer mechanism between tasks . The 
remaining four tasks can then be 
sketched as follows: 

MODEM..JlECEJV1L T ASI<; 
begin 

repeat 
wh.Ue tne modem has no character 

SWAPOUT; 
get character from modem; 
put character in bottom_buffer; 

until forever ; 
Md; 

TIME...._TASK: 
begin 

repeat 
get lime in banner fonn ; 
put time string in top_buffer; 

DBLAY(one minute); 
until the md of time; 

end; 

TOP_DISPL.AY_ TASK: 
begin 

repeat 
while top_ buffer empty 

SWA.POLIT; 
gel cha.racter from top_buffer; 
show character on lop screen ; 

until forever; 
end; 

BOlTOM...J)ISPLA Y_TASK: 
begin 

repeal 
whUe bottom..__buffer empty 

SWAPOt.rr; 
gl!t character from bottom.......huffer; 

show character on bottom screenr 

untU forever; 
end; 

A new kernel routine, DELAY, is 
introduced in TIMLTASK. This 
routine allows you to postpone a task 
for a specified time, giving control of 
the microprocessor to the remaining 
tasks. Here, it triggers a new time dis­
play about once per minute. To im­
plement the DELAY routine, the ex­
istence of some type of real-time 
dock is assumed, perhaps the same 
one used to hand.le the time of day. 
The clock handler calls the kernel 
routine TICK each time a tick (cycle) 
occurs. When the time specified to 
DELAY has elapsed, the delayed task 
is readied to continue execution. 

The availability of a periodic clock 
interrupt that cycles every few milli­
seconds also raises the possibj}jty of 
calling SWAPOlIT from the interrupt 

http:SWAPOt.rr
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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 Service, professional 
and social groups discuss a wide 
range of subjects. From what's new 
in medical techn logy to what's 
nouvelle in continental cuisine. 

And every day more computer 
owner who share a common 
interest are discovering this exciting 
new way to exchange ideas and 
even tran fer hard copy data. 
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And besides electronic forums, 
they leave messages for each other 
on our national bulletin board, 
"talk" informally on our CB simulator, 
and communicate via CompuServe's 
electronic mail. 

Bu t best of all, in most cas s, 
CompuServe subscribers get all of 
thes stat of the art communications 
options, plus a world of on-line 
information and entertainment for 
the cost of a local phone call plus 
connect time. 

To become part of this flexible 
communications network, all you 

need is a computer. a modem and 
CompuServe. CompuServe conn cts 
with almost any personal computer, 
terminal, or communicating word 
processor. 

To receiv an illu traled 
guide to CompuServe and I arn how 
you can subscribe, contact or call : 

CoinpuServe 
Consumer lnlormaoon Se...:e PO Box 202 12 
5000 A.rhng1on Cen1re 81\tj Columbus OH 43220 

800-848·8199 
In Ohio ca ll 61 4·457-0602 

An H&R Sloe~ Company 
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handler , This technique (called time­
slicing) would eliminate the need for 
each task to call SWAPOUT itself . 
Some new problems would be intro­
duced, however1 because the order of 
task execution is harder to control. 
Wha t's more, all parts of the system 
must now be reentrant; that is, they 
must not use memory cells that are 
accessible to other parts of the 
system, except explicitly for intertask 
communication. An important con­
sequence of this situation is that run­
time libraries and operating 11ystem 
calls must be reentrant, which they 
not always are . A more direct way to 
eliminate multiple call s to 
SWAPOUT involves the use 0£ sema­
phores. 

Semaphores 
You might notice that in the sample 

keyboard task, the keyboard is 
checked many times before a char­
acter is finally typed. Calling 
SWAPOUT prevents getting hung up 
in a loop, but it seems a waste of 
microprocessor time to keep swap­
ping KEYBOARD_ TASK in and out 
of execution with nothing accom ­
plished. A better method would 
forgo e..-.cecution until a certain event 
occurs (a key is hit). This facility can 
be provided by a semaphore, a simple 
data structure used to signal the oc­
curre.nce of events and to wait for 
them. The event associated with a 
semaphore is agreed upon by the 
tasks :involved; the routines for using 
i t are provided by the multitask 
kernel. 

A semaphore is based on the idea 
of using a Boolean variable to com­
municate an event (for example, the 
real-time clock Aip-flop). A way to 
suspend a task's execution has been 
added by the inclusion of a /ink fie ld, 
which the kernel routines can use to 
build a list of tasks waiting for the 
event (see figure 1). This field takes 
care of one or more tasks that are an­
tidpating an event. But what if lots of 
events are signaled before they can all 
be handled7 Within reasonable limits, 
these events can be handled by a 
counting semaphore, a semaphore 
whose Boolean variable is replaced 
by a counter. Each time an event is 
signaled with nothing waiting for it, 

COUNT 

LI NK 

Figure 1: The semapliore data structure 
consists of a count of tfie n~mber of times 
the semaphore Juts been signaled w ith no 
tasks waiti11g a1i d a link to a list of tasks 
w aiting for si'gnnls. 

DATA 

DATA 

DATA 

COUNT 
PUT-IN { 

SEMA PHOR 

HEAD 

TAIL 

E t---L-IN_t<_-1 

I===~ 
COUNT 

Tt\ KEN- OUT 
1---L-IN-K--1 SEMAPHORE } ..__ _ __, 

figure 2: Tire FIFO buffer. Characters are 
puf into the buffer where T A ll po ints and 
removed at HEAD. After ench access , tlii? 
appropriate poi11 ter i5 advanced; at tire 
e111:l of t/lf! buffer , tiie poin ters 1m1 
w rapped around to point to the first slot . 

the counter is incremented . When a 
task finally gets around to checking 
the semaphore , the counter is 
decremented, and the task doesn 't 
need to wait a t all. 

Using the new semaphore struc­
ture, you can rewrite the keyboard 
task: 

KEYBOARD_ TASK: 
begin 


repeat 

W AIT(keyboard_hit ); 
get character from k~yboard ; 

WAJT(modem_out_re<\dy); 
send character to rnodem; 

un t{J fo rever; 

endt 


The modem·receive task could 
undergo similar changes, with both 
tasks using the new kernel routine 

WAIT(semaphore ). The address of 
the semaphore is passed to the kernel , 
If at least one event has occurred , 
WAIT returns immediately; other­
wise, it postpones the task until a 
routine such as SIGNAL(semaphore ) 
is called to signal the event. In lhe 
above example, an interrupt handler 
could do the signaling, or one task 
could be dedicated to checking all the 
devices and signaling the appropriate 
semaphores. 

Intertask Communication 
Now tha t you have semaphores to 

handle the synchronizing of tasks, 
you can build ways of moving data 
between tasks as well. Focusing on 
the passing of a single character, I wiJJ 
use a circular first-in / first-out (FIFO) 
buffer of the faro'\ shown in figure 2; 
in this buffer, characters are put in at 
TAlt and removed at HEAD, 
advancing these pointers with each 
access. What's needed is a way to in­
dicate when the buffer is full and 
when it is empty; you will also want 
to suspend a task that can't access the 
buffer at these times. 

Both of these needs are met by us­
ing a pair of coUl\ti.ng semaphores, 
one to guard the input and one to 
guard the output. The count fields 
correspond to the count of characters 
put in and taken out, respectively. 
lnHially, the inpui count is 0, the out­
put count is set to the buffer size, and 
the buffer is empty. The following 
complementary routines can now be 
written to access the top and bottom 
screen buffers: 

GET _ ONE(bufft?r): 
begin 

with the buffer specified , do 
W AJT(PtJL.lN); 
get character at HEAD: 
advance HEAD; 
SIGNALITAKEN_OUT); 
return char.icier lo caller; 


end; 

end; 


PITT_QNE(chatacter, buffer): 
begin 

with the buffer specified, do 
WAIT(TAKEN_OUT); 
put character at TAIL; 
advance TAIL; 
SlGNALCPLrr_lN); 

end; 
end; 
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QUALITY 

PERFORMANCE SDSvsTEMS 	RELIABILITY 

The Choice of Systems Integrators Worldwide! 

The features you need1 the quality you demand, and 
field proven with over 50,000 5-100 boards sold since 
1977. SDSystems quality board products now backed by 
a one year warranty. 

IEEE 696/5-100 BUS 


SBC 200 
$315 

ExpandoRAM Ill 
$650 

Versa Floppy 11 
$450 

CPU Board Memory Board Disk Controller 
• ZBOA Proce- or, 4 • 256K Dram • Contro l up to 4 D rive 

M HZ. Simultaneous! • 4 MHZ Operation 
• Serial Porl • SoflwareSetectable 	 • Single or D )Uble Side 
• Parallel Port Bank Switch 	 • Single or Double 
• Includes Monitor • Ideal for use with Density 

Prom 	 Banked CP/M Plu srM • Includes CP/M PlusrM 
(V3.0I and BIOS 

r---------------,I Buy the Complete SDSystems YOUR IThree Board Set with CP/M PlusrM
I And SAVE COST I 
I $1295°0 I 

Price if Purchased Separately $1415 .
L --------------- .I 

-

SDSystems State-Of-The-Art CP/M PlusTM.High Performance 
S-100 Mainframe Enclosure Single User Operating System 
• 6 Slot Motherboard with folded • CPIM 2,lTM compatib le-no 


bus architectu re modification 

• Power supply, reset, and on/off • When used with SDSystems 

are inlegral to the motherboard 256K memory board speeds are 
up to 7 times faster than CP/M• Dual cooling fan 
2.2rM 

• Com p. act size approximately 
• Support for ·1 lo 16 bank of RAM4" ·14" 17" 
•High performance fi l sy t m 

Obtain These and Other Fine SDSystems Products From: 

5100 14425 North 79th Street, Suite B 
DN of 696 Corp Scousdale, Arizona 85260 

TELEX 165025 
Technical 602-991-7870 


Sales 800-528-3138 


FULL DEALERSUPPORT 

Visit our howroom, Hours Monda - riday 9:00 am-5:00 pm 

CPIM U •nd CPIM Pill< Trademar~s 01 O<g11.ll l!e<t•orr~. Inc. 

The effect of these routines is to 
enable tasks to pass characters to 
other tasks Without concern for 
whether they can be accepted at the 
moment; likewise, the accepting tasks 
need not worry about whether 
characters are available (SWAPO UT 
is unnecessary) . Buffer-space 
housekeeping is done by the 
semaphore counts, and through the 
semaphore links, tasks are postponed 
if their requests cannot be honored. 

Mutual Exclusion 
The possibility of tasks interfering 

1 

with each other may be important not 
onJy in conjunction with memory 
cells used by simultaneous tasks but 
also with any resource. In fact, the 
console screen is itself a single 
resource shared by two display tasks. 
What makes this condition a problem 
is that screen operations are divisible; 
that is, a single console function (such 
as positioning the cursor) might re­
quire several accesses (escape se­
quences). Each of these accesses 
might take enough time so that the 
microprocessor could be executing 
other tasks while waiting. Thus, the 
console-screen accesses constitute a 
critical region of the program- one 
that needs protection from use by 
more than one task at a time. 

The mutual exclusion of tasks from 
a critical region can be handily ac­
complished using a semaphore. The 
count field of this semaphore takes on 
only two values: available (1) and 
reserved (0). A calling task waits al 
the entrance to the region if il is 
reserved; upon exit, the region is 
made avaiJable again. The semaphore 
is initially set to available (1). The 
following IOutine is passed either a 
displayable character or a special 
code requesting a control function, 
such as erase line or inverse video 
on/ off: 

SHOW_ CHARACTER(characler,subsctl!enl: 
begin 

WAIT(avalJable): 
if necessary, mo 11e cursor to new subscreen: 
send character 01 special sequence lo screen; 
record new cursor position; 
SIGNAL(available ); 

end; 
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Step up to a 16-BIT Powerhouse! 


The "SLICER" is a HIGH PERFORMANCE single board computer based on the 
new, highly advanced Intel 80186 CPU. The board has these advanced features: 

• 	 Full 8MHz 16-bit microprocessor hav· 
Ing complete software compatibility 
with the 8086 and 8088 

• 	 Two full function RS232C serial ports 
with baud rates Individually controlled 
by software. 

• 	 Baud rate for console port is acquired 
automatically. 

• 	 Floppy disk controller allows the com· 
blnatlon of 5 '4 and 8" disk drives, 
single ordouble sided, single or double 
density. 

• 	 SAS/ port for hard disk controfler with 
data transfer rate of up to 2Mb per 
second. 

• 	 Memory capacity of 256KB ram on 
board plus up to 32KB of EPROM. 

• 	 90 fine expansion Interface with 20 bit 
latched address bus, 16 bit data bus 
and all important 80186 control signafs. 

Available Now! 

• 	 A high performance ROM monitor i_s in· 
eluded with all systems. 

• 	 BIOS for CPIM86 .. operating system In· 
cluded. 

• 	 Power requirements: 
+ 5 volt, ± 5% at 3 ampere max. 
+ 12 volt, ± 10% at 60 milliampere 
max. 
- 12 volt, ± 10% at 50 milliampere 
max. 

• 	 All this on a board the width of a 5 114" 
drive and only 11 Y2 inches Jong. 

• 	 Sold in various kit forms from 
$140-$895. Assembled and tested 
$1,075. Quantity discounts available. 
Prices valid through July. 

• 	 Complete documentatfon Included. 

SLICER 

~~~~~~ This system is marketed and supported exclusively by: 
~ Note: New name, address and telephone number. 

SLICER COMPUTER INC. 2.543 Marshall St. N.E. 
Minneapolis, MN 55418 phone (612) 788·9481 

~~~~~~ MHl.ercud , Yiu, check, money otdtr or C.O.D. orders •ccept1d. Pl..•• aliow 4·11 wHk• ror dellv.,y. 

5 •CP/M • lr1dem1r1c ol Dlgltal Fl••••rch Inc. 
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The routine calls WAlT or SWAP­
OUT between sending characters to 
the console device . Therefore, other 
tasks run but cannot enter the critical 
region until the first calling task is 
finished. 

An 8080 Multitask Kernel 
Listing 1 (page 458) shows a set of 

routines, called MTK80, written in 
BOBO code for the Digital Research 
MAC assembler. You can insert the 
routines into a program along wi th 
the included macroinstructions for 
convenient calling sequences (see list­
ing 2, page 466). Except for the user 
macroinstructfons, all labels include a 
nonalphanumeric character to reduce 
conflicts with user symbols. If you 
use the DELAY call , a real-time 
(periodic) clock is also required. 

lf the conditional assembly control 
symbol INTS7 is true, interrupts are 
disabled on entry and enabled on exit 
from each kernel routine. This setup 
ensures that the kernel data structures 
cannot be accessed by more than one 
rou tine at a time (a simple form of 

INJTMT ERROR 

Flgure 3: The MTKBO task state diagram . 

mutual exclusion). If ST AK7CK is 
true, the stack pointer is checked to 
see if it is inside the current frame. lf 
it intrudes upon a neighboring frame 
at the time it is checked, crucial data 
has likely been destroyed, so the 
kernel is abandoned . 

The operation of the MTK80 kernel 

can be described from three perspec­
tives : the states that tasks enter, the 
underlying data structure, and the 
function calls used . 

Task States 
The state diagram in figure 3 shows 

the possible states a task can be in 
(circles) and the routines used to 
make transitions (arrows) to other 
states . You would need one such 
diagram for each task to describe the 
condition of all tasks in a program . 
Only one task can be in the running 
state at a time, and, of course, it 
makes the function calls to change its 
own state or the state of another task. 

The dormant state applies to tasks 
that might be in program memory but 
have no assigned stack frame. When 
a task initially starts, it is associated 
with a frame and given control. As 
the diagram shows, only a running 
task can stop its own execution 
altogether and become dormant 
again . It is not possible to terminate 
other tasks directly . 

Te.rt continued on page 467 

.------. ----~--.... 
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DEVELOPMENT HARDWARE / SOFTWARE 

GTEK MODEL 7128 EPROM PROGRAMMER 


• 	 MIClfOptOCIUOf' bli;ec:I it'ltf:lli~ for""" ol 
UM and lnc1rfac1". You lel1d tl'l11 d•tt. 'h" 
7 128 1.ir:H Clff!I of the rest, 

• 	 RS·232 interf.ar;:1 •nd ASCII data fo1mau. 
matr..1 tho 7118 COfT\Pltibtl wl1h wirlL,nllty 
•nv i::rmiPVter 'll'Wit\ 1n RS-23_2 st:rlal ~nl ff • 
..... J)Of"1. 
A..ito-wt.«:1 btud r•ll' , 

Usa Ml>i .or wilhoo.u h1nds:h..l~lng. 

Bitli rKtMirut Xon/Xoft 1UPPolt'id. 

CTS/DTR j,Uppc;111ed . 

• 	 O~tctl RJ~td m o r DEC 82. 
NMOS NMOS CMOS eePROM MPU'S 
2M8 '2(108 21C16 52 13 87~ 
2116 2516 27C32 52t3H 8148H 
2732 25.1"2 C671 6 X1816 81-9 
2132A 2664 21C&I '8016 8l41 
2154 68166 12e1aA e1• 2 mt: 8755 8'" 

• 	 Rend p'ln comp•dbl-1 A'OMS tlio. 
• 	 At.1 tonu•ic 11141 o' proper p rograr11 vol19 

bned on •ype MIKHd. 
• Mtinu dFNm eprom fVPG HIKllo'*". no p er• 

'-C>Mlily m Odu ln r·1tqul1td. 

~ 40 t:1 i 11 d'rvicu req\,I '" ldlfl'l!rJ 


• 	 IN1 EL. MCMorola l!lnd MC$..&e, Heit riew·nui1s... 
1 1 1i~~~~~ ro~~.~~a~ ~,:i=~~a~~:~;t°' 

• 	 loll.HLIPI drtYlf'I l'VPI ....... progr11tn Ind 
¥Hi f·y ruir time whilr.. al"ldlt1Q d•U1. 

• 	 Pr°"111m slng1ht byt•. bl()(I(, o.r whale •prom. 
• 	 Ir"l••lllOl:nC diagnon Cl d1K"er'1 be>~-en 

eiprom wh ldt Is bml 1nd o~ whldl- mlf'letv 
r"l ...a'I •tMl'lit). 

GTEK I NC. 

• 	 Vcirl1v er.a:sure e.M com11.,r1 commilnd1. 
• 	 Busl' lilgru lndk•t n wfl.,,.. povwt:r JJ bt nig •D­

t>I le:s 10 prog:rom sQ<il 111. 
• 	 Compl1•• whl'I TEXTOOL :eto lnstf1ion 

•orca IOd:•1 •M ln rnor•I 120 VAC POW'lef 
11.1~pty , 12•0 VACl50HZ waitnbl1 •lsol 

• 	 Hl$1'1 Per-rormH1c:e/Co11 r.ado , 
• • • Mod• I 7 128 PA IC-E $399.00 • • • 

MOOEL 7128 SOCKET ADAPTERS 
MOO:E.L 481 allows piio01amrnlrig or 8748. 
874.9 , 9741 1. 87112 1i n{lle chii,p proce-ucn . 

Pr:C•S98.00 

MOOf:L 511 alk>ws prognwnmlngi 1'1e 9?S 1, 
l n11n l'liigh ~red sirt;le chip Pl'OeH-$0f, 

Pt&c1 $174,00 

MOOEL 755 allow• prog10mmln.g lho 
8755 EPROMllO chip 

Prlco It 35.00 
MOCE. L 7128/24 • bi.idgt1 vf:t:sloti of ihe 
7l2tl . Supporti 2 4 p l" ~rh U11u 321( onev. 
VPIH lldable to foll 71:28 t:al)«lty, 

Pt~ S4!89.00 

Nott·•J1Pl!lndabh1. v1ty low cost mott1b irv a.11· 
•bl 	 forii>«:iflcdC!'ll l~t.. 
MODEL. ? 129-U fDI' 2116 o,.. ._. S179.00 
MOD€L 71l8-L2 ... 213?onlv 121)9.00 

Aho 1N•lh1blt from 1tock: 
EP1om EtaM!r1 VVP mod•r OE·.11 •• $78.00 
Alol'OC'tlt Svn~m.1 Crou Au.tmblflrs $?00.00 
l=IS-232 C1bJa A:nen1blies • ,. , • • • S7S.OO 
Progr1mfNlibh1: 0•\liNf. , •• , , • • • . , u tl 
CotnJJfin• d..,BfoPmtn1 &V11 1P11'1S , SJ2.tlO,O() 

P~ Offic:o Bo• 289 
Wa•eland , Milsi5Slppi 39576 

1601 I 467-8048 

MOVE UP TO TARBELL 


Tarbell starts w here sma ll 
systems leave o ff, providing 
storage from 1 to 20 
megabytes. This means 
Tarbell is capable ol growing 
with your needs. 

Here's w hal you get in the 
system: Z80 4Mhz CPU wi th 
memory managemen t, t imer 
and lull interrupt capabi lity, 2 
RS-232 serial po rts with 
handshaking, 64 K bytes o f 
random -access memory, 
double dens ity floppy disk 
interface. 2 double density 

fl oppy disk drives, cabinet . 
power supply, cables and 
software including CP/ M 2.2. 
CBASIC, Tarbell BASIC and 
Tarbell DataBase. 

Tarbell makes avai lable 
word processing , inventory 
con trol wi th bill o f materials . 
ma il ing lists and othe r 
business software . 

The Tarbel l Empire Series is 
delivered assembled. tested , 
and wi th a FU LL six-month 
warranty on parts and labor . 

The One-Stop Shopping Service 

950 Dovlen Place, Suite B 
Carson, CA 90746 
(213) 538-4251 
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Morethana 
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 computer system that can improve 
your efficiency-at a price that won't put you out of business. 

For example, a typical Altos business solution includes 

integrated software applications for accounting (including a Packed with more 

self-paced . step-by-step. built-in tutorial) . word processing and 

financial planning . They're all easy to learn and use. value for business 


You can also choose f rom hundreds of other appl ications for 
attorneys. dentists. doctors. insurance agents. manufacturers. o Please tell me more about the hundreds of uses for an Altos 

desktop business computer system. pharmacists, realtors and many more. 

Altos systems are designed to grow as your business grows. o My application is ___ _____________ 


You can start with a single user and add more users on the same 

o Please have an Altos representative contact me.system. Plus you can link hundreds together with a network. 

And when you're ready. built-in features Jet you add more Name _ _ _ _ _ _______ Tit le _______ 
storage capacity, peripherals and communications-even elec­
tronic mail and appointment scheduling . Company Tel------- ­

All of our systems are backed by responsive. nationwide Address _ ___________________~ 
service and support through the Customer Service Division of 
TRW. Inc. City / State/ZiP- ----------------­

So if your business or profession demands more than a Mal l to: Alt os Computer Systems. Attn: Mar1\etlng Seivices. BT-9 
personal computer can deliver. talk to Altos. Ca ll. write or clip 2641 Orchard Par1\ way. San Jose. CA 951 34 
the coupon today for a free brochure and the name of your 800-538-7872 (In Calif.. 800-662-6265)local Altos representative. 

In C.nada. (4161864 ·0140. 

' Complete n..""" Altm ,,..,..., rot $3.390 .... .Set"'$16.950. Prlee apprQ•"1i:>tUnd '""Y •>IY ' " Y""' "'~· P(i(k3Q(ld $YS1'1rft ln<lud<S.,, Al!os ~·10 ha'd disk 'omil'ftlf "'1th the XENIX "/ UNIX ­
opcQting $)'.S~t'D'I wtth tf"lt _ tOS ··euslneu Command Menu lnt.erface; · ft\le terminals. and U\11!' ALTOS ACCOUNTAN't lWllh the bUll t·ln ALTOS COMPlfTER TUTOR, ,A1TOS E:X£CUTIVE WOAO [-• ~~~i 
PROCESSOR. and ALTOS EXECUTIVE FlNMClAl PLA.rmER .applkatlons. PrkedoeS not lnctUde Pflnt_er. cabtes. tnstlllatloo. taxes" eddlllonaJ tf1111nlng lltid matntein.ance. ...........,., 

ALTOS is a registered Ui1(181laf"k of A1t0:5 Computer Synems . X.E1'1X Is ill~ of Mkros-oft and lli ii mlcrocomp,uer lmpk!IT'K!nuu100 ot the UNIX operatlllg system. UN'IX 15 undemDttl Of 

6eH LabOf'a{Of'les, c ,983 Altos (OfTIPJ\'er Synans CCIMP\tJUr SIStUilS 
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Thanks to Smartcom 11 companion 
software, telecomputing is a 
breeze. You'll be creating Blea 
and sending data ln no time. 

Need important information from ti: 
main office todayr Get it quickl 
effidently,accurately. From the 

computer to yours. 

~~ 
1 1"t 'Ill/ " 

11t If" Your computer's telephone. 

11hl1111 111h '"'u!P 11111 ' '-ff#/ ~11111)
1200 baud modems. Smartmodem Hayes is still leading the way with 

new telecomputing products. And 
now combining every bit of sop his ti· 
cated technology into one communi· 
cations package for your IBM* PC. 
Smartmodem 1200B and Smartcom 
II software. Everything you need. 
And more. 

Whether you're receiving updates 
from the field. placing orders with 
suppliers a thousand miles away, or 
taking advantage of the diverse re · 
sources offered by networks and infor­
mation services. Let Hayes provide 
the communications link. With our 
popular 1200 bps Smartmodem. Now 
available as a convenient plug-in 
board for the IBM PC. And packaged 

second. For speedy. economical trans­
mission of data to any Bell 212A or Bell 
103 type modem. And it's the bne 
peripheral that vastly expands the use· 
fulness of your computer 

Our single board Smartmodem 1200B 
can be installed by your computer 
dealer in minutes. It connects directly 
to your phone jack. operating with 
rotary dial, Tuuch-Tone** and key-set 
systems. Smartmodem 1200B will dial. 
answer and disconnect all of your 
calls automatically. It will even redial 
your last number upon command . 

Smartrnodem 1200B CD 

1200B operates at full or half duplex. 
for compatibility with most time­
sharing systems. 

For those who enjoy designing their 
own programs. Smartmodem 1200B is 
controllable using any programming 
language. But none of that is necessary. 
Thanks to Smartcom II . The commu· 
nications program designed by Hayes. 
specifically for Smartrnodeml 

Smartcom II companion software. 
Maximizes Smartmodem's capabili­
ties. Minimizes your effort. The first 
time out. you'll be creating messages. 
sending. printing and storing them to 
disk. Simultaneously. 

And when you're on the receiving 
with our own conununications software. 

Smartmodem 1200B. Your com· 
also features an auto· 
matic speed selector. 

Ha~es 
. 

end. your IBM PC will 
do all the work. com­

puter's telephone. That's really what that detects incoming pletely unattendedJ 
it is. A telephone that allows your transmission speeds. Along with But that's just part of Smartcom !I's 
computer to communicate over ordi · screen displays to show you its current innovative story. For instance. before 
nary phone lines at up to 1200 bits per operating status. And. unlike some you communicate with another system. 



Imagine. Your computer can receive. 

print and store data. concurrently. 

Without your even 

being there! 


you need to "set up" your computer to 
match the way the remote system 
transmits data. With Smartcom 11. you 
do this only once. After that. para­
meters are stored in a directory on 
Smartcom IL Calling or answering a 
system listed in the directory requires 
just a few quick keystrokes. 

You can store lengthy log-on sequences 
the same way. Press one key. and 
Smartcom II automatically connects 
you to a utility or information service. 

And if you need it. there's always 
"help:· One of several special functions 
assigned to your IBM function keys. this 
feature explains prompts. messages. etc. 
to make communicating even easier: 

Smartcom II also provides a directory 
of the files stored on your disk. Letting 
you create. display. list. name. re-name 
or erase any file right from the screen. 

Like all our proaucts. Smartcom II 
and Smartmodem 12008 are backed 
by excellent documentation. a limited 
two-year warranty. and full support. 
From us to your dealer to you. 

So, see your dealer today. Link up to 
the exciting world of telecomputi.ng. 
With Hayes complete plug-in commu­
nications package for your lBM PC. 

Hayes Microcomputer Products, 
Inc., 5923 Peachtree Industrial Blvd.. 
Norcross. Georgia 30092. 404/449-8791. 

Smamorn II ls• regl•tered trademark of Hayes Micro:omputer 

Products. Inc. 

"IB M is a "-'Si"""'d trademark of International Buoln0$0 

M•chin~ Corp.

•'TM of American Tutephone and Telegraph. 
ei19aJ Ha)'CS Miaocomputer Produas. lnc. 
Sold only In the OS.A. 

A complete plug-in communications package for the IBM PC. 

Requires an IBM PC with m ini­ Smartmodem 12008. 
mum 96K bytes of memory: (Includes telephone cable.) 

IBM DOS 1.10 or 1.00; one disk 

drive: and 80-column display . 

No serial card or separate 

power source is needed. 


Smartcom II 

communicatioDS software. 


NOT E: The Smartmodem 12008 
may also be installed in the 
IBM Personal Computer XT or 
the Expansion Unit. 

In those units. another board 
installed in the slot to the imme· 
diate right of the Smartmodem 
12008 may not dear the mod~m: 
also. the brackets may not fi t llilifi 
properly. If this occurs. the slot ~~~~I~~~~!~~~!~~~ to the right of the modem 
should be left empty. 

Circle 204 on inquiry card. 
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"'S!." il..iSting l: MTKBO, the multitasking lcemel written in MAC assembly ltmgu1.1ge for th23 8080.If 
:0 
~ 
@ 


T• s.• :5 ar• dliyna111i c ail lg • 5,5oc i at itd uu th a , s tac•· ·fra·a r 11111 rn c r !'a1t ,e­

~ ' Tl>O!· higl!Pst 2 bvte·.. of' "'""" f'T"a•• ......... .,......... ., u .... ?lllEl.AV a'1·d ?TICIC 
routj n es . Ljsts of •~ua11~ sized conti;uou~ stac• fra~es ~r• 11 n t ed 


-::I 
1 b11 tl'loe· p·r·e'Vlous bljlte pair, '"rad th• ·wD 1J11t·•H b•for., tl>at a•re 1.1·s.ed 


<T " tD s•ve t h • s.t.ac• point.,r f'OT l;biat f'ra•P ..:hen tlh·e ·t... st is sus •p.,.nde~
~ 1 L i ·•ts illT"P •aint•:ln•d FD T" l"l',),d) 'I and w1dtin~ tas.t •s/f'T"a"'"""' .. nd avai t .;>11le
;;· 
f 'ra•es. .. 	 ,a ·s W-11'1.l a5 a1 pointer to th·• c urremt t;arsi/ f r .ame .~. 

S•••pllorP5 cDnsist of .a signal C•Dun·t bljtt!· foJ lowell 1>'11 ~ tldo-1>11·t• queu.,
5" 

t" 	 Uri i (] is t p•o Int "r I. A f.a ta l er,..crr "xi t ad dr.,s s is pas.s,.,d ·to 'tt>e 
inil:i•l iu1tion routine. fO•T" use• wbi•n " ' s.tacll fra•l' overf'low 1 s. cl•·-· 
t ·PCtir<l . Wh,en ~ new tesk req,u,.st ·Fai J s. foT I act· of i>vai:lab le f,. ,,.mes. 
01i" th.lf!TI': a -r• 110 r ead1,11 tar;. ks to ezecute•11 an • d1l• I oop is ••M1t:er•e-d. From 

1 	 whicb no eJlt :Is possible 1.111]ess an interru pt CT"eates the missing fT"am• 
If tlU• ..sspmb•l.y1 cond!i ·t.ion JNlS7 iis true, inter-rupt5 ar.e •d 1.s .. bled upon 
•mtr11 t" a•Jl ro1>tines, iill>Ad re-ena!J ] edl upo 'A l!•it a nd in t lhe idle loop 
A.pi;>1'ox . .,.,.,o,,.., r•'lu:i.rec1e·nts; cod•P 75'0 t...it•·s, d.at• 14 l>9te·s 

FALSE : E!JU 0 

TRLJIE · EC:W not F.ALSE 


UffS?o EOO TRUE •Int erirupts ar• in s~stem Cus"d by atta~ lib } 
'STAA"O\.: EOO TRUE 1 Stac* OVIP1'flou •iJl 

ACLIB mtl:BC ' Inchi·d• - mtl:.81Q lib" 

; ----------------~----~~-~­
; 	 °"1•t•. Area - Hust 11 e i.n RN1 
-----------------~--·------~; 

? CtJR · DS 2 
? A\/A]'L: DS 2 
? RD·V· DS· 2 
D?t.AY.ED. DS 2 
?SIZE : DS 2 
ERR?JHP. DS 2 
T~T: OS 2 

be cb ..cte 

• .,cro•5. e n f ' i.rst P'd55. 

i Pointe~ to curr~nt fra~~ 
.1He.ad oF l ist of ava1labl.1! f'rames 
'H9'iad of l 5. st o ·f r "'"'d'ol fr am• s 
' He·ad of' ].j st. o ·F ll ·•la11e.d h·a•l's 
j S•.ved' , ...... ., sut!' "'1n<1s 2 -- 'fDr 
i Fa.ta] •rrar· JU8JI address 
j ftel at ivr ti c ~ c.ountpr 

~ ------~---------~--------­
• 	 Co~ .. •r•a -- Olay II• in RDrt· 
---------------------~-----

Initi .. lite 11u]ti-task kPT"TI• l dat• struct ures . THE STACI!. PO!NTE 

IS CHANGED JN ~JS ROUTHE.. On r ..turn. t .r. .. caller has a ne"' f'r""'" 

Nolt. a . trace T"P11>ains of' tl!Jl' old stac.• or .-e g.isl:e rs . 

HL=adclr o ·F first bytl' gf st.acil' I ]ow·•·sl ). 
OC=fra"'"' siz.P, 

A=nU'llll:>e-r of fr,~••-s l •v•t. •• • it: l••1s ·t 2 >. 
DE:=Fat.al eTror lJl'llPo .addlr~'S'S . 

l'l?IHn : 	 [NJ?QFF 
PUSl-t H 
LXI' ,H ,. - 2 
IJIAD B 

SHLD ?SUE • S•·vll: !fr.a ..e s: ;ii r. •-:2' 

XC~ 

SHLD ER-R?.Jtill' ; S•t fatal l!·Ti-o.­ JU11lJ' a<ld'l"e•s 
POP 0 
DCX .0 
ocx I!) 

overf .low ctlec-. 

Entl'·r .. 1th 

DClC 
DC)( 

LU 
SHLD 
SHLD 
PIJSH 
XCHQ 

Flt '?LNK : 	 p ,CJP 
Dl\D 
MDV 
INX 
l1D'V 
ocx 
PUSH 
DCR 
.JfllZ 
M'CHG 
SHLD 
POP 
SJ.LO 
PDP 
SPHL 
PIJSH 
ll•CHG 
l Ni'?OfN 
PCHL 

D 
D , S•t DE to pt tD firs.t :Un• Held "'""" BiC i s. dded 

H. 0 ; End I int ,.,; 11 'b•e l'UL 
'?AD'I , Jni t '""'ild \I 'I.Vil I.Iii e;• ,p•t'\I 
D7LAYED ' Jnit de·l•lj•Pd flt"PUt!' pa,pt11 
H 

1For11 li · n~e-d list 11•,c.t..ar<I . . . 
D # c;le•t p t'r' to · ·p1T" •vi ous. • fr•­•• 
8 - A,dv·anc.e· to ri.P•t fri111e 
M.E 
H 

. D :t 'Se't lint: of·i e ·l d to ... previou1s " 
H 
H 
A 
FR?LNI\ 1Last f'ra11t!? 

, 'AVAIL • S·•t head o·f 11v•ii l .all l• fr.a•e list 
H 
"'."-CUR 1'S:l't ?CUR t .D rp19ain:lrig• fraine 
D 1Gol't c a l.l• r ' s iretu•rn address 

;Qi v• cal l•r ti\.. CUT"T"Pnt fraae 
D ' lfi ,pser"" SP-s.a'V•· fi.,ld 

1 G·• t r ·e t:u,rn ad d.-• ·ss 

; ,R ptu-r·n ·to ca.l l e ·r ~ nov • ta11.t I 

UsP "Jt1P NEW·?TSll." t11 k i 1:1 old t•s.1< &. s,t art n•ld• •dd·r ·P§s pass..·dl tn HL. 
NEN?T5'\ : l NT?CFF 

PUSl-i D 
XCMC 
LHLD 	 "?-CUR 
DCX 	 H 

(JV M. O -. SiilVI! t~aslk ;adld r ei'!iis 111 SP-s.•ve slot-

DCX H 
1111\i l':l . E 
POiP D 
SPHL 1 S•t SP to tDp of f:ra.111• 

UHL , •C:'!"'t! n ew1 tas a -a id dre•s s b•1c·1i: into HIL 
I ll'fT~ 


PCHL ' Sta,rt .,, ,,..., t ... s ~ • n o•ld Fram•. 


S·u ·s.p-e'nd ol d t .lil5'im:, get nt!w fl"..,..•• ;i,n•d st•rt " '""' ta~l ­
1 Use "CALL ? SPAWN!" w1 tl't " '""' t•'" k address in HL 
'>SPAll>W ; IITT?<JFIF 

PlJSH P'SW 
?S.AV.E 
CALL 	 ?SHELVE , Save 4& chec. ~ l• SP , ., .• .t ?CUR >n BC: 
CALL 
N.EW?CILJR 
LHLD 
DC.lf 
OCJI 
lllCJC 
POP 
1'111JV 
DCX 
11(]V 
PDP 
IPOP 
POP 

AP?RD•Y 
? AVAtL 
?CUR 
H 
H 
H 
D 
1'11 , D 
H 
l'l. E 
D 
e 
PSW 

j Add cuirr ent fra"'e to end of' rPady list 
I GO!·t "'""' c:urr~nt ·Fra• P f' ·ro:a tO,P• a f ava n ..,ble ll5tc 

l?la·<e n "w tas.~ a•dd'r•s·s .on n .e.... .:.tack 

' 9r·ing au T"IP!IS b .. t HL •long tD n ..... ta•• 

http:DE:=Fat.al
http:D?t.AY.ED
http:sspmb�l.y1
http:req,u,.st
http:1.1�s.ed
http:lllEl.AV


!.i5.rfl1g I contim•ed: 
PUsa.. PSW 

SPHL 1 So·t SP to nt!u ·fl' a a .. 110 11 A · M 

l NT-:>{] l'!l 
RET 

ORA 
J .l 
RE?SU 

"''SJG?G 1 Jf ~oun t•O, s i inal 
:i , ~. el5• re·turn ta c. .al ll!r 

w 
"" ~ 
a' 

! 
~ 

!} 

~ 
~I 
E 
g
: .,,, 
~ 

~ 
... ..."' 

Te r~inate c urTent tasl. forget all r eg is ter s a n d stac~ -

, P1it sta,c t Fra01e oin tl11• avad l .al) l • Ust. !!IO to n ext read~ ta5 
'?TERt'I : :I NT?IJIFF 

L lrlLll ? .AllAl L ' G:-.. t tr to availab le list 
XCHC 
UiLD ?elm • ~et c ur:r•n t f r ..,..e p tr 
Sl'ILD ? AVAIL .. pv t i t ;o,t top o f' a ·..·aiJable ].,,;t;, F'c li < o,nven i enc I!! 
t11JV I'! . E 
INX fit 

l'tllV 1'1 . D • Linl ta the rest of the list 


p 
 'NEXT 1Get n e•t l'ead q tas t and 1'es11me i t 

1 Cll e ct 	fo,. ·s ·i 911a,l • a,t t he · ·s1>maphor e paintl!ll to b ~ HL. lf 
• "i 9na l., di, ..,c·~ n •D.,,l •d ll e a ndi T 10tu u1 . ..1 s e !WS: iPend· tti e c ur ren t 

tasl om the sema phore ' s queue and 90 t o lbe ne< t r•adly ta'!i~ . 
WAl T?S : lNT?OFF 

PUSH 	 l?SW 
111JV A, 1'11 

OOA A 

-Aol! ?AC!I\ • S1gnaJ •1'd , 

"'SAVE 

CALL ?SHELVE s,..,.... tc c t>ec l •SP. 510• t. ?C\JR i.n BC 

PDP H ; Ae'!itore semapbor• pt,. 

PUSH ii 

noc 	 H r Poin~ t o ~u eue lin~ 

C.ALL A?f>END ; Acid c u·r ru1t f'r .a lll • pointe·r to s ..,._ q1n!u" 
p ?tNEXT ; AEtlvate ne~ t ~ead ~ tas~ 

Chee h if a '!il'!iaap horl! at liL nil,. bt",en !d1;rniii•'l ecl ; ac. ~ n o,..l•d_ge :i F s- o . 

R~ turns ncn-?~Yo if ~ign~ l~d . 


'A IT?C : lNT?ElFF 
1:110.V A, 

DRA A . S i gnaled ? 

PUS'tt PSW , ( Sa1v e status • 

J Z NO? ACK 


"'ACll . DCA' ll1 • ••~· a~ ~ n owled9e 
NO? ACll : RIE? SUl'!E . Return t.c cal l er 

S u sp e nd c 1J:rrpnt tas t Sav e ,.., g·s . Fh 11f n e • t t .a .. 1c , r • ·s 1J1me 1. t . [ 1' 
then• uoas •an l i1 on " r i.ad'11 ·t .as • ~ tile ac Uve one) , i t .., ; 11 1:1 .. co" tinu .. 11 

SUS? PND: 	INT"t:IFF 
PllSH P~ 

~AVE 

CALL '?Sl-IELV.E oS'ave ~ cl!l! t~ SP. •g1e•t "?CUR 1 n UC 
CALL AP..,RDIV ii iA~ ·d C' UT"r•e-n t tas i t o e-nd 0 1.f ii" ead11J l i. s t 

?tlEXT . 	 NElf?CUIR ?R'(}V ' Ge t ""'''"' li'rat11e fl'om ~op •Di' F""3411 h 5.t 
L.._D "CUff 
DC X H 
1!1DV A ol'I 
DCX 1-1 
MOV L. ; Get sa<v·ed SP 
li10V H·A 
SPHL , S111i tc h SP' t<i " '"'" f'ra1111! 
RE '?S1fC»l ~ Retr i •·~• regi~te r s 
RE ? SUKE .~esume p:rev1ous l ~ ~usp •ndled tas~ 

''Ft..11 · a ,. ,,.,..,pnol"e po inte,. t o b9 Ht._ [ f ii t'S. c·ow n !;. i" 11 nan-~ 1e•r o .1 
it ~ s ~een s i~na led a l rPad• - ~et~rnw 1e l s.e• s. i gn• l i t n·o·ritna 1 1a . 

SI•Q<?F · lW"?OFF 

Si!ln'"I '" se,....,phorl' p o in ted t o• ll'!I HL I f '1 ot l'l:lng in q_1,1et1e. 1ncre,,.H1·t 
CO•L.lnt a nd return .. 1ells-ei a c t i v ate- -E ii rist tas!l. in s •m•9b a·r e 1 queue . 

S lC? S : l Nl'?lilFF 
PUSH PSl,.j 

SlC'?IG: lNX H ; Potnt t o 5 emap b Drl! link field 
l'!mV .A, M 
JN)( H 

OR.A ; OUl'•Ue P·t.r = tUL.? 

DCX H 

DC:X H i ( r,.!>tcre HIL> 

.JNZ SIQ?RD'i' 

]NR 
 • YES . iocr·l'm•nt co1J1nt I no wa iters> 
RE?SUl'IE F • • ~ T"'elturn to cal J•PT' 

S Ul'?f! D'I': ?SA\o\E 
lNX Ii-I 
l10l\I E , l'I : INO. !l't!'t f-il'" •t fT.,,... ptr in q,ueu • 
lNl( H 

l'\IOll 
 Ill• ..,, 

XCl'<IG; 

l10l'J C,h 1 U~e it to qet me•t p tr in l i~t 
I.NIX H 
l1CW ~M 


DClC H 

XCHG 

!'tll\I I'!, B • l1at e t ill at " '"''"' fi ·r~ 't :La 'il.U•eue 

OCl: H 


IV !"I. rt 

v C.E ; Ge,t ·hrst 'Williter im Bt: 


111J.V B, D 
CAILL A/J>?RD'll'' ; A.d di ¥i1 it ;i ft !il ·ta s.i: la ,. "ad~ qmH1e, 
RE?SliOR 
RE?5'.11'1E ; Return to call er 

R••·l - ti me •ti.e e l handl e r . Can be· c~l led. or u5 ·e a JU111p at •nd o ·f­
i.nter,.·u1p·t '1 a ·nd J eT PrP•SeTves a l l '""9 i"tE>l!'S , a nd "'nabJ"'s im t~rrTll• pt" 
loe 'fore l'"etu:rning Cif lNTS? i s . TRUE >. Jn·crement5 ·t .l>·e· T e•lat.i.v" t.ic:k 
c..o tm t .• a.ndl ta lc "• ta s k~ of f th e top DF tl'• IO d .e l ao,ie'll J i'>t 11111'en the i: r 

t ·tme lS U i;:> . 
'"> T ICK : [NT?OFF 

'PUSH P'Sl.I 

?SAll'E 

LHLD T 71COON'I' 

IN'X H >Dump tick count 

SHLD T?COt:JNT 

XCHG l ~•t c urre nt co~nt i n DE 


HCK?LP 	 L HLU• 'D"'L.AYeD ' ~et· fi:r s,t 1m d•l a11ell U 11t 
!WV A.. ~ 
ORA L " EJnpto,i l i!it? 

J 'Z. T I •CK'?J; 

PUSH H r ltto , 

lNX H 

J NX H 

lt'IOV 	 A.1:1 ; ~et ·ta,. get. ti11 e· f oT· ~e, l ay•d ta. 5~ 

listing, 1 ronlrl'lr..ed on ~ 462 



dBASE ll1 

• • • • • • • $ 398M 

The most widely sold DMBS for micros, dBASE THE DATABASE ACCELERATOR: Automatically creates menus and 
II defines the state of the art. An inexperienced " intelligent" data entry screens which check input for correctness. 
user can create a dBASE file, begin data entry, Eliminates 80-100% of dBASE programming time! . . .. . . $195 
and print out a report in minutes; the experi­
enced programmer can create complex program QUICKCODE: Fox & Geller's popular generator . .$185
systems using dBASE's unique programming 
language. Both can use automatic program 

dGRAPH: Allows you to see your dBASE file in graphic form-a realgenerators and other programming tools to 
create applications quickly and easily. aid to understanding . . . $195 

ABSTAT: Allows you to analyze your data using a wide variety of 
statistical tests. Can be used with dBASE files or by itself. Also does 
bar graphs and plots . . .... . $359 

EDIX & WORDIX • • $279 

EDIX is a full-screen editor specifically designed EDIX alone .... . . ...... . .. .. . . . . ... . . . . . .. . .. . . .. . .... . .$149 

to take advantage of the advanced features of 
the IBM PC; WORDIX is the best text formatter WORDIX ...... .. . .... .... . . . .. ..... ...... .. . .. .. .. _... $149 
on the market. Together, they are an unbeatable 
combination, the finest mrd processor available 
on a micro- at an unbeatable price! 

MULTI PLAN™ • • • • • $189 

The world 's hottest-selling spreadsheet, Multi-Tool Budget 'expert system': used with Multiplan., enables nBIN 
Multiplan"' is now setting the standard for ease users to get budgets out in minutes . . . . . . . $69 
of use and quality of documentation. Each of the 
Multiplan'• series comes complete with Multi-Tool Financial Statement: Expert help in getting out financials. 
sophisticated training programs. . " ' . .$109 

SMARTMODEM 300 $209 

These Hayes Stack Modems link your com­

puter's RS232 serial port directly to a modular 

phone jack. They will dial the phone for you, and 
 1200 $509 
answer it as well. The Smartmodem 300 runs 

at 0-300 baud; for those needing higher speed, 

the Smartmodem 1200 can run at 1200 baud. 
 12008 $479 

NEW! NEW! NEW! Smartmodem 12008: for the IBM PC only .. . ...... . . . $469 


-
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ilnl'Dmurla.1 untlmflld Sor1rw.t111 Wntm.1J1'a1t S4'M!o114 In" 
K,.H Color 11 lll&lil 11911 645 

129 Joysllck 7U S2 ~lfll~$t7211U\tclJ(s>NtltJ 95 Uurantiw ~ftt61,.e ISM 
1111.,;mt • n 8 H•rd 01;>; ms 2695 
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IJIDtd P1ocessor 500 Miao P,. ll1UO$CIT "' 256 RAM C..11' 875 614 PC 101ertm.C..blt,1"-"' 300 239 

!llMl Pro lrdos:tar 496 3ZI flotrl SUNli'IDf... 50 114~ flAM• 30(] 249 Ctn-.is S)m'mt 
161 6o1K RAM CIW;J Ser 175 139 11118 Hard OiP: 32!15 2695 

Spetlsuu 2SO 105 f{ottlf AlnM"~~~ BrntNSS S'n"Wms Dlln!)lpllU 35 
Ma.im.r1t 15(] Repons1;u ~so 231 Omtlt 

PniJ,,rM1.lnl1 ltflNtutNJITIJ 2111.10 Hard Otsk •m :i<9S 
1'/o<dll.l>H &95 426 PC-.il'lts Cable Jl GMB Hard Ors'< 2295 J89S<</ltu.W!I>> 230 Clum"°""''' 0..ugl>Js 35 ocs fl-.tret M"1nr.O"'PUW hnidlu:ts 

11\)JlllS/Jr!llr.t..J l!A.'i >:>8 CrtJU:bas.e 75 Sfttrr• On Uri• 

W1Nd/$n:U 685 426 PC S.f/WNI SPKe Guari1un 30 

B1u Blue ~s 44'.I Chrnoog1>pl1 249 199 

Orders must be PAID by October 3~ 
to qualify for these special prices 

Ctwt1rt 
rrOiJOll 
Ul~'SS!S & Go~ Fll'etl! 

Slriln 
Conq.rn !Call To Alms• 

mrta.rc Sim~t11Jo1u 

30 
JS 
40 

JO 

22 
1'6 
29 

22 

CltJlili'lm'P 
2561< O\WltlO.\RO 
64K OW<lbr>IJd 
ll4K Fl.Ml Chip Sel 
11.synd! Ada ola. 115132 
o..-orl 

595 
)96 

!16 
llC 
m 

<35 
2a9 

IS 
!lO 

220 

$<ru<111\Ddem 1200 
Stna1111'10dom 300 

N!C 
MonlfQI 12"' Green 
~-Res 

llo>•O.. 

61)9 

V9 

265 

sag 
2Cli 

167 

TELEPHONE ORDERS Watpfac:tDll •O .!Vm'" 
Ugh1Pen 150 

J C.1 
SmJ:11 ca1un 

!09 
219 

119 
WI 

Oulside Ca lif. : (900) 222-9911 
Langu~ge 

/lowatd S.mr UST SlrLE 
llll'tadU<tl 

Jf1i$11tl. GS 
SmU1 C.J UW.!l2 

a.-.. co... 
595 471; 

Inside Calif.: (415) 324-373D P'r091dnlftlCI 
W.l>ol! 

200 ·~ Tmkll>ll 
T.lndorr 

GS Mlar>Wtr 
ICl'Obltl 1fl..lne .s.tJlo'lt 

189 
3JO 

160 
2ill 

Ord•• lln-1t• ~ re rna.nned 6 :30-6 Monday Ui1u Friday ~nd 9­ C.foao 5mofgmorg 1t. !00-2 Drh'l'l Mlcrl)(mr Woe p.arilit 22S 18> 
5 Saturd•~· 01ho:r lln.ot •"1 opcin 9 - 5 Mond:ay 1.hru ~fl djly, Llllli<c C CG1110il1r !l(IO 411 I~"" OS• 2•9 

4 =- M1nuiic.:1uter't 1tJdenwkTechnical Support (415) 324-0311 PROGRAMMING
Order Status (415) 324-0306 
Sales Manager (415) 324-0305 1~-· =t;l; r·) I r•J;; r·i 

505 H,1mi hoo Avenue Suite 301
More CPIM ' , APPLE ' , IBM PC', UCSD p-System'" 

software, hardware, etc,.: c.aJI for quote. 
 Pa lo Al10, California 'l430 1 

TE..FIMS ; AIJ prict:• 110 uble-C1 '°' change wlltioot f\Olbc.o- 1 no .nvi.illa_blflly.. Caahieor ·a A !so aoviilablr al OPENING SOON chackJMOlb.IJlk tranaf411, AUow trmo ror comp;:iiny or peno.nal ch&cks to c:lou Pric~1 
rD"rlccl tailh pNpald dlK-OLm1. VISA./MASTERCARDJCOD/PO"t + :J ... CA rnld41nt.a 

C11 1Jfoml~ llllncli. Naw Yark SoftwareIMSd PlH tu: . Atl u111, llrul lot games: a. ap.o:c:Ja1 Ofd•flll· 
• LOs Ang'il!!te& • Chic.ago • Mluihall~n0 
• or,ngo countySMIPPl.NG: S3 pet tam rar UPS aurtu.o ~SS fo,. e ·tuci Label) within Coollnantal USA, Neil'i' Je"".a~ "Jou& 

etxctp! whir-. ahipplng cost is ~clflecl r.n aquat e bnlckc!ta. UPS doca not go lo canada, 
\,O~ 

• Sao Di"1)0 • Camden • Oallas.-R Worth 
AllsU, APO·a. ~PO·a : call tor ahlp charge o, add 15~we will nt1Undlcrctdl1 ditfcnim:-a. • P;Jilo Al10 • Nort" Jersey • Houstoo 

c.a11 l.0001 222-ee n. ~cil!5} 324~J099, °' local 
ln!01m.adon tor So11¥m'o 10 go loc01lo.n nci ouei~R:ETUANS~ Ml!ll1 hiWe JIU'thOtlmtton number, obtoclned n1 4 15oo324·DlO!'io. Un.1utl\orlnd 
Pl $01'"'"!Hf! Id go ptlcH 'l"l;J)' CIJil ~o , &llght t..,, to serve you better! .ritturn1 'llYlll b• iro lvHd~ dl'.llm.agcr-d good& wrn b• raluHd. AH r•tum• aubjlllct to \M\ 
L..oc;at H IU I QX IPOIM'.1'5.res•ocldn9 IH. No ra•urn ":f1 :~r 30 day!I. 

Circle 371 on inquiry card . BYTE September 1983 461 

http:SMIPPl.NG
http:BuS;tle.ss
http:IJcrs.l'le'.ll
http:Soh".,.11
http:i'et'1Cll.il
http:PJ'OOlt!J.11.et
http:lltrit.rJ
http:liy:111--lifchtf.nt


... 

°' Listing 1 continuM:
IN' 	 MIJ\/ l't. E t Sl? 't 1PT·l!' v:ious 1 i.n •k ·to "11!'1,111 lf'ramlP 

INX H 
g: !10V 	 l'l.D! 'NX 	 H"'S: P'IJIP 	 H ; G:.,t lba·c.k ·t .a ·rg e:trl£JV 	 H . r13 	 irC HGMllV 	 L A"'" 	 MIJV rt. c l Linl ne:w Pra111e: to ne~t in i.i s.t

CALL. DBI!..?CP ' ·u .... • '5 now? 

POP H 
 uo: 	 He MDV 	 rt . B.Jt.11 	 TlC.t';?Xft HIX H 

l'\l!Jll 111. E • s .. t t a •ge:t time ·f.i.e·l<I :iin c.urT"ent frame
PUSH 	 D • <s.al'o'e· ·tic.k count I

"' 	 l'OC!V E. M • Ve~ . ~et n~•t In list~ 	 INlll H 

" 
nn:. !rt 
l'il(]\I D. '1~ MO'V 111. D 


'!!C -JN> ?NEX T i Reosume e ;i 1e•c •ut i an 0 f ne >: t. T~a ·d \I ·task 

DC~ H[

:;; ~CH~ 
h>J t 2al i '"' sl':map hor l': at. HL to v .alwl': in A. a11<1 s.e·t liin•. t<> Nl L .SHl...D 	 D ?t..AYE D ; 11ak e j t first~ 1 HL destr1>oy .,<1 . A pir<!sE·rvedl.MDV 	 B,D 

5?1 l'ol lT . 	 I NT?<OIFF!"" 	 !10V C. E 
CALL Af'?R'.[}Y • Ap~eo~ •ead ~ ~as~ to rl':ad~ ~ueue: MOV .A 


P'.OP D ;( re:store ti~~ c.ount) HIX 


.Jtl? ICK?l..P ; Cllec~ f1>r anlJI 111o;r" whose ti.nie is up' 
 MVJ, l"l. O 
JNX HICK?X : lilE?STCJa 
MVl . oRiE? SUIE 
INT? DN 


Put c. .. 11 .. r ·to slefp for the nvmber of t•cks passed in HL. 
 RET 


i ns .. rt1ng the: C. Ul'Tl':nt frame •n thoe ll?LA'tED l i.st in o.-de:r 1> 

• Sawe stack 	point~ ch ec t ·i' or •1>vl':r ·fl o", and ·r "t 11rn ....1 tl'l lliC~?CUIR .ta•; e•t ·ti.,..,... . Maximu"' dll!la~ is 0:5 . 53b· ticios. !wh·"" HL=-0> 
? sttaVE. LX l H. 2"'l:ELAV' 	 IITT7CJFF 

DAD 	 SP . Get SP (p]us 2 for return adPl lSH 511.1 

~CHG . into DE
? SAVE 
LIHLD 	 ?Cl.fil ;. G:• :t: c urren't . <F' ;r-.ame poi n tll! rCALL 	 ?stiEl.V.c • Save !< ch e clk SP 
MQV 	 B.H ; Save it in 'BCP.OP D 


Pl.PSH D· - Get dela~ r.equest 
 MDV C. L 

LU .o AYED r p1> in t to de~ a~ e<l list 
 DCX 

11QV ~.D ; Save Stact point•rCJELl..V~L 	 PUSH H .. Save p·ointer 

ll11l' J 
 DC H 


HO 
 MDV , E 


l:'IQV , Get link to ne~ t fr,.me 1n list 
 i f 	 STAA?CK 
UiLD ?SIZE ; Get fr a me si~e I l ess 2 for r .. turn ad~r .. ss l[)IJ 
MD I) • C.a h : ulate s.a.vedl SP + f ra111e s i ' "' RA 
rt'1JV A. B 


USH . 5,.... ., link 1>0.1ot"r 

JZ 	 OELA'r' ? J ii ·m·f J11>lile .. go _;ns ·~rt 

CMP Ii 

RCiNX 
.JNZ ?eRRC1.IN H 


l10V' c.. i Gll!t delaye~ ta~~ tar~et t i me 
 N!)IJ ... c 
CMP IL 
RC , R•tu if ?CUR is less than SP•Frame s11e

INX 
OIJ ll ol'I 


end 1.f
LHLliJo o?c.OUNT ' Gl':t c urrent. tic.~ c"unt 

""ER~OR INT".'l!JN
l'1IJ/il 	 A, C 

LHU> 	 IERR'>..,,.,PSl.1!3 	 I.. 
PCHL1'50V L, A 


l'llD\I /J,. B • Subtra< t :it fr o"' t a ·irg Pt 

A?PBID a n 1 t"m 1 frame· 1 in~ I to \'he ""di of a l i ... t . HL=ptT· to tt11':SBB 	 H 
" " ·ad ·Oi' t.P,e: I ist. :BC=·:i'tem a ·dd .-ess. IH:L. DE a nd A <le5ot:royl!d 
A'P? L!P ,, e n t ·r'l "oint 1 1' iite..., 1s a }s.o a liist . Call AP?RllY to• appen•d

l't(].V 	 H,A 
CALL DBL?(;if' ' l' F GT. o-•equ..ste dl del.a<j • 51" insert 

POP H i 4Testor e link pmi n ter) 
 a •rame to th~ r•ady list 

'?RDV· LX I IHl. '.?RDJC 	 DELAY?! 
,.-,~END 	 XilA ,;,POP 8' ii ·t hT"·OW il'to.aiy piT"'IPV i.D UIS p 0 i rn te·r 


Jl1P IJIELAY?L i· C011 t .i ntJe <I a ..n th" Ii '5 t 
 STAX 	 13 
IN)( B 


l'lll\I C. L • SavP 1pointe-r 

EllSLAY?I : l'tOV ll , H 

STA)( ll • itl':m po ints to NIIL 


LHLD T?COUNT 
 OCX. B 


DAD D ; Cal·culate targ·e·t ti cit c ount 
 AP? L.P MO'V A. M ; • ndl o f 1 i ·s .t ? 


XTIHL , ·Sa.,. .e: targ•e t •. g1e ·t poinl:<!'r t .o 1p·r .e:v i DU•s ·Fr " • " 
 IllQX 	 H 
ORA 	 MXCit«l 

LIHLD ?CUR 1Get pointer to callin g fr•me 
XCHG Listing 1 Gontinued cm p.ag11·466 



Microsoft, the 
people who set the 

standard for software, 
have done it again with the 

Microsofb 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 naturally, then 
execute commands at 
the push of a button. 
The Microsoft Mouse is a 
complete system. It comes 
wi th an on-screen tutorial, a 
practice application, and the 
Multi-Tool,. Notepad, a mouse-based 
text editor, so you can begin 
using the Mouse right away. And 
for application developers, the 
Mouse includes a programmable 

I 

interface 
driver to give 

your app lication 
program complete 

contro l over the Mouse's 
operation . 

That's the kind of support you 'd expect 
from Microsoft. After all, we were the 
world 's first microcomputer software 
company. Today, more tha!l a m!llion 
microcomputers are running Micro­
soft languages, operating systems, 
application programs, and hardware­
software combinations. 

~ 

.. 

You can get the Micro­
soft Mouse in dedi­
cated versions for the 
IBM~-PC , PC XT. and 
in a version tor MS..­
DOS machines with 

serial interfaces, 
including the IBM­

PC. The Mouse 
supports all 
versions of 
MS-DOS, 

including ver­
sion 2 .0. Ask your 

Microsoft dealer 
for a demonstration 

of the Microsoft Mouse 
- a whole new standard. 

BETTER TOOLS FOR MICROCOMPUTERS 

MICR~SOFTM ......_____ 
Microsoft is a registered trademark, 
and MS and the Microsofl logo are 
trademarks of Microsoft Corporation. 



l f)"Ou wri te anything rrom 

n l~uera}lay loa hool<.a month, 


r12dmg Lh" could change )'Our life. 


The 

Word 

Processing


Book 
A Short Cour e 


In Computer Literacy 


" Oasis Systems' software - unquestionably the 
best'' . . . Peter McWilliams, author of 
the #I best-selling book on word processing. 



The WORD Plus is the standard by which other 
pelling checkers are mea ured. Here's why: 

• 	 Real 45,000 word dictionary. 
• Shows errors "in-context." 
• 	 In teractive word look-up finds correct spelling 

for you and corrects at the push of a buuon. 

• 	 Hyphenates words automatically. 

• Solves cro swords, puzzles, and anagram . 

• 	 Works with almost any CP/ M , CP/M-86 
or MS/DOS (J.0, 1.1 and 2.0) compatible 
word processing program (WordStar, Magic 
Wand (PeachText), Spellbinder, Perfect 
Writer, Select, Final Word, Volkswriter, . 
and more!) . 

Punctuation & tyle take the worry out of writing 
by automatically catching dozens of different 
punctuation errors, both common and obscure. In 
addition, P&S catches unpaired format commands 
(underline, boldface, etc.), doubled words, and 
more. 

P&S gives you a "critique" of your writing, 
sugges ting alternatives for commonly misused or 
over-worked phra es . It also shows where active 
voice can replace passive voice to add clarity and 
preci ion. 

Punctuation & Style is the perfect companion to 
T he WORD Plus. It works easily with most CP/ M 
word processors. (Available soon for CP/ M-86 and 
MS/ DOS.) 

Call or write for 
complete information: 619-222-1153 

OASIS 2765 Reynard Way 

SYSTEMS San Diego, CA 92103 


Dealers con1ac1:Circle 331 on lnquiry card. sonwan DtSTlllUfOIS 
1-800-252-4024 (in California) 

CPIM and CPIM.aG arc reg1stornd trademarks ol Digital Research. Inc. 1-800-421-0 14 (oulside alifornia) 
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L.istirrg 1 corrlin11ed 

.JZ. AP?X: 

Tno. !il•t I udi ,as. n.,... ;itr


MCJlJ 	 °'· 
DCX 	 H 
ttOV 	 IE, 
XCHO 

AP">L.P 

Al?'?)( · llU)\i . e · ~•s~ set •nd lin• to point to it•m 


DCX 1-1 

~If ..c 
'RE 

Double ~recision compare fJ6- bit ~nsignedl . 


HL compared to DE. Accu-...ul ator· de·st:re11,111'd 

C.a n· 'I s •·t ; f HL Is great. .,,- tt..a.n DE. Z S·• 't 1 'f e qu• 1 . 

ll1IL?CP· 	 11DV ,A.D 

C11P H 

RC 1 HL GT DE 

RNZ . HL . LT. DE 

~V A. E 

Cffi' L 

RET 


listing 2: This program sets up initial co.nditions for multit.aslcing. 

1n,it.l a li.U! tihe multi-task ~ e ·l"nel data stru<e ·tu-r·,.,., ·s.p .. c:ifing th• 
begi ii.nn:itn g1 of thie· stac• ,•rea.. t b • number a•f eq,uaJ si.z: ,ed '5tac• -Fra·me-s 
ta be al.lo cated,. the·i ·r si , ... anll tile F.atal eTT"o·r JUll\P ,;address . 

'!N1Tt1T 	 t1ACRO 5-ta<e \-,. fraaies . frame@si ze , e ·rro..-@J•ll•P 
LJCl H. stack 
L Xi 'B, 'FT am•rl!s i :re 

,\I( 	 ,I\, ·fvu1·..s 
L:U D, e 'l"T' o.,.l!,1u•1P 

CALL lN[T 

ENDM 


t: 	 Jnit. •a1li.z a § ,p,~phloirlt' .. s. co un·t ­ and s.e·t its ~l:lin to NI L h111pt11 list). 
INJTSE!rt: MCRO 	 'Semapbor 1.., va1l1t11i: 


L X'I H. sl!'mi!j)bDT"" 

llWJ A1 v,alue­

'CiPILI.. S?[NIT 

ENOM 


, 	 Create a s.ta~k frame for a ""'"' tast. a nd ;ilac" 1t into 
e•1Pcution Tt11• ., .,.., t .. s.t ..,.• u get a c opy of tile- -c~rrent '""i 'I S.t ..rs 
t '• •c ept HL l. Tih e CU11"T"•nt tasl · is. placed 0111 the l:"eadlJ J ist_ 

START · 	 l'll'llC!tCJI "1!'"1i!·t .a s. k@.a,lld,. 
L t r H. m ""'l!t•s k@add ·r 
CAt.L "JSPA' " 
rENDf'I 

A'Ss 1gn the curr e-nt st.•c 'k f '-ra..ae. ·to a ""'"' task . kilUng1 the o] ,d tasli 
T~~ current r~gisters ar• pr•s•rve I P•Cl'llt 'I-LL 

TASK· l'llOl-CRO ne..tll·t ask@.. ·lldr 
l: I H, " ""'l!!task@•,dd 


.Jl'IP NIEL.l"'TSK 

ENDM 

l. t l>e curr •nt tasli entire !~ Control 90 .. s to tl'o ·!' ne•t'. ·rea'd,. t ask . 
STOP 	 ~o 

.JMP ">TERM 
ENDt1 

s...ap c ur r •nt tais o u t of e•ec ution . placing it on 
' tlle ,...,a<19 l • ,;t Control aces to th~ n e•I read~ tas 
51.iAPOOT 11ACit0 

CALI.. 	 51JS? PND 

EN°'1 

lace fi rst wa>ter for a semaph oT e on the vead~ list_ 

II' non.... 1ncrea •nt tile ·•igt'lal count . 


SIGNAi... · t1ACRO s eaap l\o,.-.., 

LX:l 1-Jl, S·••apl>ol"• 

CALL SIG:?S 

IEIM 

S i.si n .al a 'Sci!' "'ap~ 1or e. llil ,ith "'a.J:i 1au1111 count of I 
FLAG . l'fACIR!J .s l!'IDap l>or e 

LX:I H.. semaph·ore 

CAUL SIG?F 

EIM 

S1upemll 	 tas. .,,.,..c·u·hon if and u nti l seOlaj)bore bas ,been s.igna l·• '" ­
lOiH: 	 t1'ACRO seaap h.o-r '• 


L X.! • se1aaphore 

CALL W'°'IT?'S 

END.'~ 

' l.f S·l!'ma pholl"e as. 'bl!l!' P signale·d ...a 1c~noulie ·d· !§ll!' and T'eturrn 'nonr-1e.ro1, 
CWAJL tMCRO s""""'pb<>r·e 

LIU. HI. s ·e.map hor"' 
CALL WAIT?C 

EN°" 
S•t. c 1BTid· i ti on cod,.s It.a nan- :n•ra if seaaph,ore h•s bel!'n signal • '- · 

,CIJ.51E"1 : 	 l'tAc.fiD •s·emajp hor • 
LDA s es.ap hi or-e-
l:JRA A 
BID 

su ..p•nd ca l leT fo r tile nu•.!> er af tic ks s .p·ec> fied . 
CELAY· 11ACRO t>c ts 

LXI .H. t>cl s. 

CAl:.L ?'.DB...A't 

le.ID 

Real-t.iae cloct tic• handl~~ - l,,ja•.e· u p tas.ts w'he n it i.,; t i R1e , 
·n ex : 11AC-Ra 

•CALL 	 ?'T ICK 
END 

.-----·--------·------------ ­
cros fer int~rn•I ~•~n•l ~s• 

; -----------------------------­
?SAVE: 	 l'IACRO 

PUSH B 
PUSH D 

PUSH H 

ENDl1 

R,E? STOR: 1'1ACR 0 
p,ap H 
PCllP I> 
PCJP B 
ENDM 

,[.isting 2 conlinw.d O'll pa:gt 467 
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Lisli11g 2 continued: 

INT? OF F MACRO 
IF JNTS7 

0 1 
end i f 
ENOM 

JNT..,ON l'IACRO 
if I NTS? 

E l 
en d if 
ENDM 

' RE?SUME- MACRO 
POP PSW 
INT"ON 
RET 
ENDM 

' 1 Qe t nPWI' CURr ,. n t ta• ~ h ·o 11t t h e I i st p o in t ed ~o . 
NEW?CUR : MACRO polnter 

LOC AL IDLE-. OK 
I DL E . LHLD po n t n · 1 Qe t h ~ ad of I 11 t 

SHLO ?CUR •• Make l t new CURren t 
HOV A, H ;i Head of li ~ t NJ L? 
ORA L 
if l NTS? 1 1 If ~o. wa i t f o r int•r r upt. 

-.INZ 0 11. 
E l 
...IMP IDL E 

OK · D I 
el se 
Jl ? ERROR ; I . o r u se fatal ~ rror ,,.1 1; . 

en d j f 
MOV A• M 
JN H 
HOV H, M 
l"!OV L , A 
SHLO p oi n t er 1 : . 111 a~• l~ JH!W nea d o f 1 1st . 
ENOl'I 

Text co11tinrud from page 454 

A task is in the blocked state when save the start-up time during delays 
it is waiting for either a semaphore (TIME). The remainder of each frame 
signal or a delay time-out. Only a is used as a stack in the normal 8080 
running task can become blocked; the manner . 
task is then out of contention for In figure 4, the queue heads shown 
microprocessor time until the speci­ are pointers to (possibly empty) lists 
fied event occurs . of frames, strung together by their 

Tasks in the ready state are in con­ LINK fields . Lists are maintained of 
tention for the microprocessor ready, avai1able, and delayed frames 
simultaneously (but are not running). (and thus of their associated tasks). 
Only one task can execute at a time; There is also a pointer to the current 
the remaining tasks are in line to run frame (the running task). Frames not 

CP/MCROSS 

SOFTWARE 


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 
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Clrole 18 on Inquiry card. 
when given a chance. Tasks are made 
ready when an event is signaled, a 
delay times out, or the running task 
gives up control voluntarily . When 
more than one task is ready, the task 
that was presented to the kernel first 
will be executed. 

Data Structure 
The 8080 kernel is based on the 

data structure in figure 4; in this 
figure the RAM (random-access 
read / write memory) area pointed to 
by STACK is divided into Fram.es of 
equal size. Several bytes in each 
frame are used to save the s tack 
pointer for that frame (SP), link to 
other frames to form lists {UNK), and 

presently allocated to tasks are avail­
able for use by dormant tasks being 
initiated . In the ready list, the newest 
arrival is placed at the end of the List. 
The frame at the head of the list (the 
one that has been ready the longest) is 
the one to go when the micropro­
cessor becomes free . All tasks have 
equal priority. 

A semaphore is a 3-byte structure 
in memory; 1 byte contains the signal 
count and the other 2 point to a 
(possibly empty) list of tasks. wajting 
for signals. Two representative sema­
phores are shown in figure 4. One of 
them has no waiters (a nil LINK) but 
can have a nonzero count; the other 
has a single frame on its wait list. 
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September SPECIAL.S 
UST SALE 

MULTIPlAN 275 199 
PERFECT 

WRITER/SPELLER 695 375 
ORCA/M ASSEMBLER 100 79 
TIMEZONE 100 79 
MICROMOOEM U 

WfTERMINAL PROG. 409 319 
GEMlNI rnx 399 339 
GEMINI 15 599 499 
DISKffiES 5Y. " SSOD 22 

P 0 . BOX 64844l 1 ] I ] 3 INC DALLAS, TX 75206 
1-800-527-7127 

IN TEXAS 1-214-525-3230 
PRICES GOOD TI-IROUGH 09130/83 

Please Include 3% lor SlliPP"lll [rnn1murn $2 ,00). 
or 5% lor Bllie Label (...--run 153 .00J. 

In Tl!•as Add 5% Snles Tex 
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01EC1< [Allow 10 Days], or COO (Add. $2.00) 
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Clrcle 126 on Inquiry card. 

6809 
Single Board Computer 

Clicle 468 on lnqu.l ry card. 

PUBLISHABLE QUALITY GRAPHS 
OD EPSON PRINTERS 

Requires !ill Graphics Te1minal 
L1nc Graphs and Scatt.crplol.s' 

E;isy l.o Uiie. Ellcellent Manual 
48K CP/M 80, 86, many formats. 

Also IBM PC DOS, DEC Rainbow 
Price; $50 Manual Alon~. $10. 

Data.Plottei from La.rk Sortvare 
7 c,,,b n Rd, Caldwell. N.J. 07000 
(201) 22B- ?MZ 

Clrc le 256 an Inquiry cald. 

!--NIL 

Figure 4: The MTKBO data structures. A sample state is shown, involving six stack 
frames and two semaphores. NIL represents the end of a list. 

Function Calls 
You establish the data structure 

and error exit by using the macro­
instruction INITMT (listing 2). The 
macroinstruction sets the ready and 
delayed lists empty, puts all frames 
but one on the available list, and 
makes the remaining frame the cur­
rently running one. When INITMT is 
called , the (hardware) stack pointer 
must be valid. The default operating 
system stack is va1id and can serve as 
the stack pointer. On the return from 
INITMT, however, the state of the 
machine has been completely altered, 
and the calling task has become a task 
with a fresh stack. 

Semaphores are initialized by the 
INlTSEM macroinstruction , which 
sets the count field to the specified ini­
tial value and sets the wait queue to 
empty. 

The START macroinstruction gets 
a frame from the available list and 
makes that frame the new running 
task, beginning its execution at the 

address supplied. The calling task is 
put on the ready list. An interesting 
result of lhe dynamic connection be­
tween executable code and stack 
frames is that, as long as there are 
available frames, the same piece of 
{reentrant) code can be alive in 
severa1 incarnations at the same time I 
Because the task started gets a copy of 
the creator's registers, it might be 
handy to have more than one iden­
tica1 task active, each with different 
.initial register contents. In thjs way, 
you could pass parameters to .new 
tasks on start-up; you could also use 
this method in the split-screen exam­
ple to reduce the two nearly identical 
subscreen tasks to one routine. 

A special case of the START 
macroinstruction is the TASK macro· 
instruction, which terminates the call­
ing task and st.arts the new one. It is 
equivalent to resetting the stack 
pointer to the top of the current frame 
and jumping to the new starting ad­
dress. 





Satisfying Over 
With Innovation 

ra let+ 
Printer Interface 

The Original Apple®graphics printer interface. 
Since its introduction three years ago, the 
Grappler has been imitated by many, but never 
matched. Now with Dual Hi-Res Graphics for side 

by side reproductionsa:nd M;xe-:~~ i ~d=~;:;:;ii~ 
Mode screen dump­
ing, the Grappler+ 
remains the most 
intelligent interface 
available. Over two­
dozen commands 

For Apples and Printers 
The economical way to add printer buffering. The 
Butferboard easi ly adds memory to your current 
Apple interface system, freeing your computer for 
additional input. Easily upgradable from 16K, the 
Butferboard can store up to 20 pages of text. It 
fits neatly inside your Apple, "docking" onto your 
existing printer interface.* No clumsy boxes or 
cables, no external power supplies .. .just conve­

11nience and , . ,l \ \ untlWh n , ' " .... 

economy. With ..'~.,'"' ....... ··· \· .. . 

the Bufferboard, I •• I·- -•:.. .' \ I. 

give Apple users full control over any graphics or you might never I ,. . -;..- ,_ii \.' .. . ~ ' 
text on the Apple screen , including a new 80 wait for your ·1.ui1lo•••• r.·•••• ~ ~11111111111\1i111\\\I\\ 

column text dump. Performance, reliabil ity and printer again. 

support have made the Grappler+ the #i sell ing 
 'Versions for standard Grappler + . Epson APL and Apple 

intelligent Apple interface. Parallel Interfaces. 
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90,000 Apple®Owners 

And Excellence. 

r 
TM 

The most sophisticated buffered Apple printer 
interface available. The New Buffered Grappler+ 
combines the industry leading features of the 
Grappler + with the time saving economies of the 
Bufferboard. • • 

With this much interface power, you ' ll never need 
anything else. And the price wi ll surprise you , too. 

··Not available for IDS printers. 
Apple is a registered trademark of Apple Computers, Inc. 

Circlo 337 on inquiry card . 

Over 90,000 Apple computers are using Orange 
Micro products. Innovation and excellence have 
made us the #1 manufacturer of intelligent printer 
interfaces. The top selling Grappler+ has 
become an industry standard, recommended by 
more software houses and Apple dealers. To 
meet the users' latest needs, Orange Micro will 
continue to introduce new products. Recent inno­
vations include the Grappler+ for IDS color 
printers and the new Orange Interface, with text 
screen dumps and formatting at a low price. 
There is an Orange Micro product designed for 
your application. 
For a complete demonstration, see your Apple 
dealer today. 

•orange micro 
- Inc. 
1400 N. Lakeview Ave., Anaheim, CA 92807 U.S.A. 
(714) 779-2772 TELEX: 183511 CSMA 

Orange Micro, 111(:,. 1983 
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The STOP macroinstruction ter­
minates a task by returning the task's 
frame to the available list . The first 
frame on the ready list is removed 
and is run. 

SWAPOUT puts the currently run­
ning task at the end of the ready list, 
swapping it for the one at the top of 
the ready list. As with other functions 
that take the current task out of ex­
ecution, SWAPOUT first pushes the 
return address and registers onto the 
stack, saves the stack pointer (at SP), 
and performs the optional stack over­
flow check . When a new current task 
is selected, its stack pointer is 
restored, followed by its register con­
tents. It is then allowed to resume ex­
ecution where it left off. 

Using a semaphore, the WAIT 
macroinstruction enables a task to 
synchronize itself with an event. If 
the semaphore count is nonzero, it 
has been signaled (the event has oc­
cur red) , and the count is 
decremented, acknowledging the sig­
nal. If the count is 0, the task becomes 
blocked; the current frame is added to 

APPLE lie 

the end of the semaphore queue list 
using its LINK field, and the next 
ready task begins execution. 

Two special cases of WAIT are 
CW AIT and CKSEM, both of which 
return the status of the semaphore in 
the Z flag (nonzero if signaled). 
CW AIT acknowledges a signal by 
decrementing the count; CKSEM 
leaves the count unchanged. Control 
returns immediately to the caller in 
either case. 

The complement of W AlT is the 
SIGNAL macroinstruction, which 
uses a semaphore to signal an event. 
If any tasks a:re waiting for the event, 
the first one is moved to the end of 
the ready list. Otherwise, the sema­
phore's count of unacknowledged 
signals is incremented . No check for 
overflow of this count is made (the 
maximum is 255). Another version of 
SIGNAL is FLAG, which works in ex­
actly the same way except that it 
never increments the count past 1. 
This behavior is appropriate for 
mutual exclusion semaphores and for 
preventing count overflow. Neither 

SIGNAL nor TICK takes the calling 
task out of execution. 

The DELAY macroinstruction puts 
the calling task on t.he delayed list, 
thereby blocking it until the specified 
number of system clock ticks have 
passed. The delayed list is ordered ac­
cording to the length of time re­
quested, with the shortest time first. 
The proper placement of the calling 
task in the list is handled by DELAY, 
because this somewhat complex inser­
tion needs to be done only once. The 
next ready task is then placed into ex­
ecution. 

DELAY uses a 2-byte counter 
register. Because this counter rolls 
over at 65,536, that value is the max­
imum number of cycles supported in 
one DELAY call . The register con­
tains only a relative count that is in­
cremented once by each call to TICK. 
Because the task with the shortest 
delay is at the top of the delayed list, 
TICK then compares the target wake­
up time of that task with the current 
tick count. Any and all tasks whose 
time is up are appended to the ready 

ON SALE CALL NOW COLUMBIA VP 

$.1149.00 FOR SALE PRICE 12359.00 


COMPUTERS I APPLE ACCESS. 
Appfeaompe,Ubles•••• , .450&up I AND SOFTWARE 

Columbia 1600-1 ......... 2295 I M.S. Prem. Soltcaid .•.••.•... 3511 

Kaypro II or 1O.••..••••• , ••• Sale! I U llralerm bY Vlde11 . . . . . 2811 

Pied Piper by STM•..•.•• ' .. U!.48 IV.. Compatible Drift • • . 111 

s ics PIC P11rtt1de1 . . - • • • NEW! I GRAPPLER (Bul111ed) + . . can 

Corona ••..••••.•.•.•••.• 1995 I Z·80oaro................ 99 

Zorbe . • . .. . .. •• • • . . ".. 18815 Gll!P.lllc Printer c;ard .. . .. . . . 911 

Eagle PC·XL ............... 3395 I WOfdslar w/appU card . . •.•• 349 

DEC Rainbow 100 ••.•..•••.• Call ... 30 TO 80°1• OFF SQFlWAREt 

Hypet1on .................. 4200 -----­
EpaonQX-10W/V•ldoxS•fe/ I IBM ACCESS 


IBM. Apple ere reg~tered tt:ede marlla,I AND SO ARE 

---P-R-IN-T-ER_S___I lJSlm~ l h d lSPl11yca d........ 349 


lstMai e byTecme .......... 259 

Gemini 10x... . . • . .. .. . • . ' 2 99 I E~pan Ion c111u II '.. ' .• 728 

NEC 3550.... . .. . .. . .. .. 99 Quadlln y Ouadram ........ Call 

Sltver·Reed 5 o. .. . . . .. . 729 Mlce? ... ... . .... . . ... .. . can u1 

JUl<t8100 , .. . ... ....... 4H I MonteCulo64K ........... 389 


-----------. Wordatar • • • .•. , - ... . .. 2391 TheHomeAoct..... .. .... tOeMONITORS 1----------­Pr'lncl!IOP Graphrcs HX·12 . , . 499 SPECIAL 
Hl·RES Amiler . . . . • • •• •• •. 129 I N Ml Sci w 
Compos'te Color 289 elllr cro· ... .. • • .. • • · owl' .. .. ,. .... ... I 0'4''Sentrna l SS/OO(bax 10) , . . 25 

RGB · .. · · • • • · · • • · • · · • • • • 8981 Buy CJIH For Secret SavingsNow·NEC Amber 1205m . .. ••. 169 


For Comple leSelecl/onand
Buy DIRECT AND SAVE Lowest Pr/co:r-- Free Catalog 

All prices and products sOblect COMPUT'E'RS 
to change aru:I avartab lily. El 

TO ORDER .. and more 
~ ·2420Unlve rs ltyAve.~ Su l te 3,(619) 291 · " 

., 442 ~ San Diego, Ca. 92104 
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CALL TOLL FREE 1•800•528•1054 

PRINTERS 
C-ltoh 

F-10-ParallelorSerial .......... $1049 
55 CPS Serial or Paralle l ........ S 1555 
8510 Parallel [Prowriter) .......... $339 

Computer International 
Daisywriter 2000 w/ 48K ........... Call 

Comrex 
CR· l -S ...... .. ............ .... $665 
CR-1-P ........................ 5755 
CR-2 ..........••.•.............. Call 

Data south 
08180 ... ..... . .............. 51155 

Diablo 
620RO ........................ 5875 
630RO ...... .. ...... .... .... $1710 

IDS 
Microprism 480 .. .. .....•....... $480 
Prism 80 ...... . ....... ........ 51160 
Prism 80 Color ................. S 1345 
Prism132 ................... .. $1310 
Pri sm 132 Color ..•........... . . S1500 

Juki 
6100 ..........................5475 

Epson 
Al l models . ...... ..•• .•••••...... Call 

NEC 
PC-8023A ...................... $385 
3510 .................. ...... 51365 
3550 .............. . .... . .. .. $1710 
7710 ........................ $1900 
2010 .... . ...... .... . ... ..... . $785 

2015 .......... ............... $785 

2050 .......................... $910 


Okidata 

82A ......•.... .... . .......... . $385 

83A ......•.................... 5630 

84P ....................•...... 5975 

84S ................ .. ....... $1060 

92 .. ·····•·· · · .........•.•.... 5490 

93 ........ ... . . ............... $835 


Olivetti 
PRAXIS 41 Cw/inte rface) ......... $725 
2300 INK JET ......... . .........$399 

Silver Reed 
EXP550P . ... . .... •••.... ...... $675 
EXP550S . .. . .....•............ $690 

St.ar Micronics 
Gernini·10X . .......... . .......... Call 
Gemini·15X . . . . . . • • . . . . . . . . ... Call 

Tally 
1805/ 1802 . . . . . . . . . . . . . . . . . s1455 
MT l 60L w/Tractors ............ .. . Call 
MT 180L w/Tractors ....... . .... ... Call 

Texas Instruments 
a10 Basic ... .. . ...... .. ..... . 51245 
850 ..... . ............•.. .... . . 5650 

Toshiba 
P1350 ..... ... ............ . . $1445 

Transtar 
130P ......•.............•...... 5675 
120 .................. ..... .. ... $450 
T315 .. ....................... .. $450 

MODEMS 
Hayes 

Smartmodem . .. . ....•..... . .... $199 
Smart modem 1200 . ... . .. •. . .• .. 5485 

Novation 
CAT .......... .. ......... . ..... $140 
D-CAT ....•.................... 5155 
J·CAT ..... ........... .. ...... . $110 


UNBELIEVABLE SYSTEM! 

UNBELIEVABLE PRICE! 


$1399 
PIED PIPER • GEMINI 10X 
TAXAN 1211 AMBER MONITOR 
5 SOFT WARE 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. 

VIDEO TERMINALS 
ADDS 

A-1 . .......................... $445 
VIEWPOINT60 ....... . .... ..... $685 

Hazeltine 
Espri l I ....• , ... . ............ . . 5485 
Esprit II ..... , ........... . ... . .. $445 
Esprit Ill ........ . ... ...... . .. .. $525 

Qume 
QVT 102 Green ... .... ..... . . ... $550 
QVT 102 Amber . .......•..... . .. 5560 

Televideo 
910or910 Plus ................. S560 
925 ........................... 5730 
950 . . ............... . ......... $905 

970 ........ ................. 51015 


Wyse 
Wyse 100 ................... ... $680 
Wyse 300 .... ..... . .. , .. •• ... S 1020 

Visual 
Visual 50 . ................... .. . $610 

Zenith 
Z·29 .......................... $635 
ZT-1 Keyboard Only ... . ....•. . . . 5350 

MONITORS 
Zenith 

12" Green Screen .............. . . 595 
12" Amber Screen . . . •• ...•...... $120 

Amdek 
Video 300 .. .. . •. . ....... . •..... S 1 30 
V1deo300A .................. .. 5145 
Color I ... . ..................... $270 
Color I Plus .... ... . . ......•..... $275 
Color II . . .....•............ . ... 5450 
Color Ill ....................... $360 

NEC 
JB 1201 ......... ......... ..... $155 
JB 1260 ........ . ... ........... 5115 

Taxan 
12" Amber ..................... 5125 

USI 
12" Amber ..... , ..•...•.. . ..... $1 5 0 

~PUTI:R 
2222 E. Indian School Rd. WAREHOUSE Phoenix, Arizona 85016 

DISKETTES 
Maxell 

MD-1 (Qty. 100) . .. . ........... . 5230 
Scotch 

744·0 (Qty. 100) . ......... ' ...... $200 
Elephant 

S/ S S/ O (Qty. 100) .............. S 155 

COMPUTERS 
Altos 

Series5-15D .... . ............ 52100 
5-80-10W/ MPM . . ............ 54200 

Atari 
600XL . ..... .. . ................ 5 1 49 
800XL .... .................... . $219 

corona . . . . . . . . . • . . . . . . . . . . . . . . . Call 
NEC 

APCH01 ...... .... .. .. ...... 51875 
APC H02 .......... .......... 52375 
APCH03 . .. ................. $2875 

Northstar 
Advantage ................ ... 52160 
Advantage w/SMB .. ... . •...... 53345 
AdvantageW/15M B ...••.•.... $4315 
Horizon II 64K OD ...... . ...... $2625 

Pied Piper 
Communicator I Portable. Z-80, 64K Ram, Full 
sized keyboard, Slimline SJ{ Disk Drive with 1M 
Byte of storage, RF Modulator lor use with T.V., 
Monitor oulpul, Perfecl Word, Perfect Cale, Per­
rect Speller. Perfect Flier, CPM, 90-day nation­
wide warran ty .................... $995 

Sanyo 2-Drive System 
$1850 

System includes: wordstar. clacstar, rnailmerge, 
spellstar. infostar. Sanyo basic, CPM. 
51450 with 1·Drive 

Televideo Systems 
TS-802 ............... . ...... 52525 
TS-802H .. .................. . 54450 
TS-803 . .... . . .................. Call 

ISKDR VES 
Rana Order Line: 1-800-528-1054 Other Information: 602-954-6109 

Elile 1 . ....................•... $245 
 Order Line Hours: Mon.-Fri. 10-5 MST Saturday 9-1 MST
Elite 2 . . .......... . ...... • ••... S380 

Elite 3 . .. ............ . ..• .. • . .. 5490 Prices reflec t 3% to 5% cash discount. Product shipped in factory cartons with manufacturer's warranty. 

Controller (w/Drive only) . ..•.. . .... 575 Please add SB.CO per order fo r shipping. Prices & availability subject to change without nol ice . 

1000 (For Atari ) . . ... .. ............ Call Send cashier's check or money order ... all other checks will delay shipping two weeks. e/83 




maxell. 

DISKETIES 

The Diskettes WJth 

The Lifet ime Guaran tee 


516-543·6100 
212-843-5775 

(COL LECT CALLS ACCEPT ED) 

DAILY 
oum1rn P~ooucn IHC. 
1 10 Porkwoy Ot. S 
Ho~ppovge, f'l Y 
117117 
VI~. MosterCcwd 
C.O.D. Acicep1ed 

0£M& o..or.,r 
lnqviri"' lnvltf.'d 

les ordered, 
receive one FAE' 
Dfskelle Head 
Cleaning Kil. A 
$30.00 Value 

Cjrcle 124 on Inquiry card. 

iCI SA~'/,

ltJlil Diskettes 

Dealer Inquiries Invited 

5% " ~ge~~ 1rs~!~to r orlces/10 

7440 1 sidel !lbl dens .. - 522,30 
745 2 sldesl Obl dens ... 531 .00 
746 1 slde laua.o 96 e,01 . . .. sn .eo 
747 2 sldes /ouad 96 tol . . - .• 545.50 

8
,, 

Specify SOfc or 32 sector 
740 1 side sgl/ dens ..•....•523.&C 
741 , slae1dbl dens ....... . . S29.oa 
743 2sides /dbl dens •.•.••...• Sn .so 

Ctiecks-VISA·MC·C.0 .0 ./ Add S2 Shipping 
CJJ~ or wr te for our complet e list. 
LYBEN COMPUTER SYSTEMS 

2120.11 Harper AVe,. st. Clair Shores, Ml .118041 
Pho ne' <3131 777·7780 

Autrtorlzed Distributor 3N1 
Information Processing Products 

Circle 265 on Inquiry card. 

v1s1corzr " · 

WORD PROCESSING 

SAVE $335.00 when yo u buy 
the VlslWofd a nd VlslSpell 

Programs fo r the l BM PC. We 
wlll give you a free VlslSpe ll 

Program whe n you buy VlslWo rd 
at our low price of $26 4 .50 . 

Offe r good o nly while s upplies 
last.. Visa & Master Cards 

accepted . Call (800)235-4137 to 
order. ln C A call (800)592-5935. 

l isting 3: This program illustrates how you can use MTKBO macroinstruction calls . This 
example, for use with a North Star Horizorz , simply runs four ta.sics, each of which 
merely identifies itself when it nms. 

OFI G 10 01-1 


.J11P 11AlN 


f J-·- - ):> INSERT THE 11.ERNEL F ILE 111USO. Hm HERE. 


11.erne I stack st.rue tu rt parameter'!i . 

FRAMES - ECJU b 
FRSIZ '. E<IU b4 
~fltJHP · EOU OEBOOH 
• 
1 North Star Hariron rea l -t !me 
RST2 : EOV 2•8 
ARI'! : ECJU OCOH 
DISARM : ECJU 40H 
CLK•RST '. ECIU 50H 
CLKSPRT · ECJU b 

; CP/11 •111.1ate !o . 
BOOS : ECJU s 
CONST : ECJU II 
COUT: ECJU 2 
ElCIT : ECJU 0 

< Specif~ th• numb•r of ~t•c• fr•~•s 
; Specif~ th• ,.iz• of' •••h • in b~te,. 
Choose • place to JI.Imp on fatal erro r 

cloc lr equat e 5 , 
<Choo .. • clock inter r upt • t RST vector 2 
; Cl o ck interru p t ar111 code 
1 Cl oc• int•rr up t d i • •rm cod e 
; Cloe • f l i p/Flop re~•t ce de 
r Cloe• 1/0 port 

r BDOS call addre•~ 


; Ke~boar d ~tat1.1• ch•ck code 

1Con ~ Dll! output code 

oCP/11 rl!5tart addres• 


i ~ern• l •tac• and semaphore data area. 
STACK : OS FA AMES• FRSlZ 
SEMA : DS 3 

; E:1amp le mai n prooram. 
MAl N : lNlTMT STACK.FRAMES,f'RSJZ,ERR@JMP ; Set I.Ip kl!rnel 

TASKO: 

Th15 
TASK4 

la •i • 
TASK! 

TASll.2 

, Cloe 
CLK$!NT 

MV I 
STA 
LXl 
SHLD 
MVJ 
OUT 
lN!TSEM 
Sl ARl 
START 
START 
STAR T 
51"AP OUT 
MV1 
CALL 
ORA 
.JZ 
SIG NAL 
STOP 

t " ~k ~as 
1-!AlT 

MVJ 

OUT 

.JMP 


A,JMP 
RST2 
H, CLK S INT 
RST2+1 
A. ARM 

CUI.SP RT 

SE11A. O 

TASK! 

TASK&' 

TASK3 

TASll-4 


C, CONST 

BOOS 

A 
TASKO 
SEMA 

n o hing to 
S HlA 
A , DlSARr'I 
CLK$PRT 
EX IT 

r Enab l o cloc ~ int errupts 

1 lnitialiie the ••mple •ema pftore 

; Whll• polling , l et othrr t .. s~~ run 

1 Wh•n a ~·~ s l!(t , signa l TASl'\4 
the n quit this t as• - thi' Jo b i• don• 

do but wait t o die 
• Sle ep unt 1 si~naled 

• Disable c l oc~ intl!rrvpts 

1Terminat e tho program 


1- 3 1 dent1f~ them•elv•• 
DELAY 700 
MVI E, ' I ' 

CALL CClNOUT 

J HP TASll. ! 


DELA 900 

MVl e. '2' 

CALL. CONOUT 

J MP TASl'-2 


DELAY 1100 

HVI E, ' 3 ' 

CALL CONOU T 

.Jl1P TASll.3 


I nterrupt handl~r 
- PUSH PSW 

MVI A, CU\SRST 
OUT CLll.• PRT 
POP PSW 
.JMP ">T JCK 

by number at differ•n~ i nter val~ . 

>Delay 900 c lock t ic ~ • 

1Send idrntifing numb•r ~o scre"n 
r Loo p " Fo rev~-r '' 

1C I Par t h • interrupt 

, S~ nd character in re ~ ls t•r E to the con~olr sc r een 
CONOUT MVI c . co~T 

.JMP BOOS 

ENO 





In this era of "user-friendly" computers and 
software, the needs of the dealer often 

are overlooked. 

Not so with CMC. 
We have been in the wholesale 

computer/peripheral business for over 4 years ande're 
fully understand the importance ofresponding 

quickly to dealers. CMC knows that in order for 
you to thrive , we must bust our fannies to make 

sure there is distributor support. 

We make every effort to ship immediately from 
stock such noted products as: 

COMPUTERS SOFTWARE HARD DISKS 
CMC SuperSystems Accounting Plus Corvus 
PMC MicroMate Ashlen Tate CMCTarga '"' 

Champion 1n1er1ec PRINTERS 
Chang Labs Dalasouth 
MicroPro Panasonic 
Microslulf Siar Micron1cs 
Perfect Sollware Teletex 
SOlCim MISC. 
TERMINALS/ MicroBulfer 
MONITORS Dalee Modems 
Pana.sonic Dysan Diskeues 
Telelex Smart Cable 

CMC International 
Distributed Products Division 

Call 800-426-2963 

(206) 885-1600 CMG INTERNATIONAL BUILDING 1720·130th Ave. N.E. BELLEVUE, WASH 98005 

list. The current task then resumes ex­
ecution, whether it called TICK or 
was interrupted. 

Applications 
Listing 3 contains a skeletal exam­

ple of the declaration of data struc­
tures and the use of kernel 
macroinstruction calls. Refer also to 
the comments in listing 2 for details of 
ways to use the routines. If you have 
no macroinstruction facilities, use the 
macroinstruction definitions as a set 
of instructions for calling the kernel 
routines explicitly. 

I used a ZBO version of this kernel 
for more than three years in my ham 
radio teletype (RTTY} communica­
tions program. The kernel made it 
easier for me to include features such 
as a split-screen display, continuous 
time and modem-frequency monitor­
ing, and the reading and writing of a 
circular disk log file while transmit­
ting and receiving. 

I have written a related kernel in 
BDS C (B.D. Software C) for inclu­
sion in a CP! M RTTY program. Ex­

pansion to allow monitoring of multi­
ple communication channels (VHF, 
HF, telephone, packet radio, and 
satellite) is a natural application of 
multiple concurrent tasks . • 

References 
1. 	 Agoston , M. K. " A Microprocessor 

Operating System: The Kernel." Dr. 
Dobb 's Journal, vol. 2, number 8, 
September 1977, pages 20·40. Goes right 
into lhe details of a kernel for an 8080 
rea l- time opera ting system Iha! Includes 
message passing between tasks. 

2. 	 Chein , Y. P. " Mul ti-tasking Executive 
Simplifies Rea t· tlme Microprocessor Sys· 
lem Design." Computer Des ign, January 
1980, pages 109·117. Description ol a 
commerc ial product for the 8080 family. 
Emphasis Is on highly structured inter· 
act ions and a consistent channe l 
mechanism for communicating with hard­
ware and with other tasks and pro· 
cessors . 

3. 	 Dahmke. Mark . " Int roduction to 
Multiprogramming." September 1979 
BYTE, pages 20-32. Multiuser system 
design cons iderations. Emphasis on tim· 
ing, 110, memory allocation, and data 
structures. 

4. 	Kinzer, Don. "A Time-Sharing/Multi-U ser 
Subsystem for Microprocessors." June 

1980 BYTE, pages 122·134. A hardware 
approach to accommodating multiple 
users on a small system, each with a 
bank·selected memory segment. Includes 
an Introduction to tlme·sliced processor 
sharing. 

5. 	Knies, Wil fred, et al. " lndustrfal Real-Time 
FORTRAN Dra ft Standard ." ACM 
SIGPLAN Notices , vol. 16, number 7, Ju ly 
1981, pages 45-60. A proposed definition 
or procedures to handle multitasking lunc­
tions. bit manipulations, process 1/0, and 
shared files in FORTRAN programs. 
Glossary ol relevant terms; stale model 
and transition diagram. 

6. 	 Tsichritz is , D. C.. and P. A Bernstein. 
Operating Systems. New York: Academic 
Press. 1974. A lexlbook that focuses on 
large operating-system issues. Discus­
sions ol concurrent processes. interpro­
cess communication and synchronization, 
and resou rce allocation. 

Jerry Holter (2329-B Hilgard A ve .• Berkeley. 
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with real-time microprocessor seroomeclranism 
control. 
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'Dedicated to Your ~ 
Satisfaction!' ~ · v 

L8~'Ek-?~E~~,~~Y' ~L ~ 
What more can you ask for! 	 v 

vPERIPHERALS FOR ALL COMPUTERS 

HARD DISK 
DRIVES: 
OP.VONG: 

(lBM, Apple) 
5MB . . . . . . . . . . . . . . . . . . $1339.00 

10M8 .. , .. .. ... . •...... . $1739.00 
15MB ....... . ... ......... $2139.00 

PERCOM: 
(IBM, Apple, TRS·SO) 

5MB 
10MB 
15MB 

T&G Products: 
Joystrcks . . . . . . . . . . . . . . . $39.00 
Trakball .•....•••.•••... $49.00 

Kratt Products: 
Joysticks . . . . . • . . • • . • • . . $55.00 
Game Paddles .•... . .... $33.00 

SOFTWARE: 
1nfocom: 

Zor I .. . ............ . $27.00 
Zerk II ............ . .• $27.00 
Zork Ill ........ , . .. ... $27.00 
Deadline •••.. . •••. , .. SCALL 

LUetree Systems: 
Volkswriter ......... .. .. SCP.LL 

Circle 176 on inquiry card. 

DISKS: 
NEW! Kangaroo: With library case 

and 10 year warranlyl 
SW SS/DD (Box ol 10) .•........... . 519.50 
511,• DSIDD (Box of 10) .•..•..•... . .. $28.SO 

PRINTERS: 
STAR MICRONICS: 

Gemini prices too low to prinll ....... . 
GEMINI 10X: 

The improved & updated 10 . . ..... . 
GEMINI 1SX . . ............• .. .•... 

SMITH CORONA: 
TP I .•.•.•....•.•.•....••...•.• . . 

C.ITOH: 
Prowrite r I ..... .......... $ 369.00 
Prowrtter II ..... ... . .. . S 689.00 
F-10 S1arwr11er ....... $1150.00 
F-10 Prlntmasler ....... SCALL 

JUKI: 
The Newl LIO Printer 

18CPS ..•... . •. .. S 539.00 
OKIDATA: 

Microllne 92 . . . . . . . $ 499.00 
Microlme 93 . . . . .... S 849.00 

CALL FOR PACEMARK PRICES! 

SCALL 

$CALL 
SCALL 5'1•" SSIDD (Box of 6) 

5'1•" DS/OD (Box of 6) 

20MB ....•...•... .. $CALL for lowest prices 

DISK DRIVES: lor your Apple Computer 
Fourth Dimension : Rane Series: 

With Controller •..•.. $270.00 Elite I ........... SCALL 
Wilhoul Controller .. __ $220.00 Elite II . • . • . • . . . . . $CALL 

Eli!e Il l .... . . .... , . . . $CALL 

PRODUCTS FOR YOUR IBM-PC®: 

MBI: 

l·c-MAGIC: Programmable Graphics Screen Dump Prom Chip .... SCALL 


Quadram Corporation: 
Quad Board: 64K ... _.•.. $CALL 
Microfazer ....•....•.... SCALL 

Maynard Electronlcs: 
Floppy Disk Conlroller: 

Parallel ........ . .... 5209.00 
Serial .........•..... 5239.00 

Continental · 
H A . t 1Pru SCALL 

ome ccoun an s . . . . 
Vlslcorp: v· ·d 

isr ex ..... - . . . . . . . . . . 5179. OO 

Visifiles . . . . • . . . • • . . . . . $179.00 
Visitren~IPlot ....••..... $225.00 
256K Vislcalc · · • · · • · · · · 5179.oo 

.....•... ...... $14.60 

...•.••.••... . . $22.50 

v v 
Verbatim: V 

5'/•" SS/DD (Box of 10) ...•..•....... $20.95 
51/c" DSIDD ( Bo~ of 10) . . ..•..•.... .. $29.95 v 

Dysan: M 
5 '!." SS/DD (Box ol 10) .............. $30.95 V 
SW OS/DD (Box of 10) ......••.•.... $38.95 \/ 

MONITORS: cv: 
Amdek: V 

Color I ............... . .. $299.00 V 
Color II . ........... ... . $499.00 CV: 

310G Gr1>en ..... ... . .. $179.00 V 
300A Amber _.. _•. . _ . $179.00 CV: 
300G Graen ....... . . $144.00 V 

Tann: Amber 12" ..... $144.00 V 
Princeton Graphics System: 

RGB Hi-Res . $Priced too low! y 
Zenith: ZVM~~;~~;~ g 

Hayea: 
Micromodem II V 
wilh terminal program . . . $CALL rv-: 

without terminal program . $CALL V 
Smarlmodem CV: 

300 Baud ...... .... .. .. . $209.00 V 
1200 Baud ......•..• . .... $509.00 V 

Novetlon: 
J·Cat . . . . . . ...... . .. . $119.00 V 

AppleCat U . . . ........ . . ... .... $279.00 CV: 
SmarlCat 1200 Baud . . . . . • . . • . . • . . SC.ALL V 

NEWI U.S. Robotics: CV: 
Password ... - .... ..... .....•. . . - . SCAL.L ~ 

OTHER COMPUTERS v 
WE ALSO STOCK: rv-: 

Franklin ACE 100011200 Commodore 64K Panasonic JR200 V 
Call for IBM PC and Apple lie Prices \I 

v 
vSOFTWARE: MBI: 

VIP Graphics Card ....... 5119.00 
 Continenta l: V 

Home Accountant ..... .. $ 53.00 CV:
--------------4 On-Line: V 
Applellme Clock Card .. .. S 85.00 

V 

PRODUCTS FOR YOUR APPLE®: 


EXPANSION 
CARDS: 

Mlcrosott: 


16K C d 
 $ 79 00 ar · ·. ·. ·....... . 
' CPIM zao Card . ' ' ..... $259.00
Generic· 


· 

16K Card • . . . . . . . . .• SCA.LL, Vldex· 

Col c d80 
wilh ':~sv!;ch .... .. . 5269.00 

Advanced Logic Systems .. SCALL 

Screenwriter II .. _ . . .. . . S 85.00 
Silicon Valley Sys1ems: CV: 

Final Analysls ........•. 5134.00 V 
Word Handler •.... , .•. . $125.00 CV: 

VlslCorp: V 
Visidex ............... $180.00 V 
Vis~iles ......... ...... $180.00 CV: 
Visicalc .. ... . .• _...... $180.00 V 

T&G Products: rv-: 
Joysticks .•........ • ... S 42.00 V 
Garn!! Paddles . . • • • . . . $ 28.00 (V"" 

Kraft : V 
Joysticks .............. S 49.00 V 
Game Paddles ...•..... S 33.00 V 

v 

For a Great Time, Call: 1·800·533·8987 v 

\/P.O. Box 22573 ·Minneapolis, MN 55422 • 1-612-535-4544 \/v 
TERMS AND CONDITIONS: Payment ; Personal checks are accepted although cashier's checks and money orders wi ll be shipped first VISA and Maslercard y
accepted-add 4% to total. Shipping : We calcula1e 11xact lreight- for mafl ·in orders add 3% UPS GAD, 4% UPS BLUE • Monitors minimum $8.00. Delivery: 
ASAP with 2·4 weeks on averag.e. Price List: Features all ol our up·to·dale pricing. General: We replace or repair laulty goods at our discrelion-relunds only al vour discre1ion-no returns on so~ware. v 

~ 
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User to User 
Conducted by Jerry Pournelle 

]emJ Pournelle's User's Column 
generates a lot ofm4il. ln this space, Jerry 
will ansiver readers' questions on a 
regular monthly basis. 

The MULTICS Operating 
System 

Dear Jerry. 
ln your March colu.mn ("A User;s 

View of Comdex;' page 44) you men­
tioned the concept of an Executive 
Secretary program that would allow 
interruption of an editing task in 
order to run another program with­
out destroying the file being edited. 

l, too, have wished for such a facili­
ty. Though t have not seen j t on a 
micro, I can vouch for the fact that 
this facility is every bit the pleasure 
you ant.icipate . The Honeywell 
MULTICS ope.rating system is so de­
signed . In fact , it is possible to inter­
rupt any program being run and 
retum to it later (providing, of course, 
that you have altered none of the files 
being u sed by the interrupted pro­
gram) . 

The MULTICS solution is quite 
elegant. When a command is typed 
into the terminal, it is interpreted by 
the command processor not as a pro­
gram to execute but as a call to a 
(usually PU I) procedure. Using prede­
fined search ruJes, the procedure is 
located in the file system hierarchy 
and then actually called . (The syntax 
of commands even provides for the 
interpreter to pass text typed after the 
"command"' or procedure name to be 
passed to the procedure as actual 
parameters.) Moreover, the entire 
system is constructed to allow 
unlimited recursion . Thus, no matter 
w here you are, the command pro­
cessor (also a PLII procedure) may be 
called- hence, so can any procedure. 

This method is not without cost. It 
is because of this featur e that 
MUITICS is an increclible money and 
resource sink. Large amounts of vir­
tual memory can be consumed when 
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multiple users have a large call stack. 
But it is arguably the single best 
feature of MULTICS. [t is interesting 
to note that although many features 
of Unix come from MUIJ'ICS, this 
one is not part of the Unix system. 
It is a shame that a cost-effective way 
to implement this feature could not 
have been found during the design 
of Unix. 
James E. Densmore Jr. 
503 Timber Lane 
Falls Church, VA 22.046 

Instead of looking to Unix, I predict 
th.at concurrent CPIM-86 will enable us 
to write Executive Sectetan; for 8086 
macl1ines. ... Jerry 

Valdocs Revisited 

Dear Jerry, 
In Response to "Epilogue: A Look 

at Valdocs" (August, page 442), most 
of your requests are valid . However, 
numbers 4, 5, and 7 are already im­
plemented (version 1.16 as of June 1, 
1983). ln fact, 114 exists in every copy 
of the editor that you have ever seen, 
and it is documented. Also, top and 
bottom margins are changeable and 
always have been. However, only 
one set of top and bottom margins 
may be used in any one document 
(until version 2.0). If one needs to 
leave space on page 1 for a company 
logo, carriage returns work very 
nicely-after all, the editor is truly 
what you see.... 

Most of your other requests will 
have been implemented by version 
2 .0 of the editor . Of those listed, 
numbers l, 2, and 3 will certainly be 
included. I'm not at liberty to reveal 
the release elate of this pr-0duct, but 
I can say soon . 

Additionally, as you know1 the 
perceived slowness of the editor is 
primarily a by-product of using a bit­
mapped display. The benefits are 
obvious-muJtiple fonts, undedin­

ing, and eventually merged graphics 
and text can onJy be done bit­
mapped. The cost is speed. Com­
pared to Lisa's eclitor, it's fast. Com­
pared to most eclitors, it's adequate. 
Compared to the fastest, it' s slow. 
But we have made some rather inter­
esting breakthroughs that-will speed 
up most of the eclitor' s functions to 
among the best by version 2.0. I sus­
pect that even you will be pleased. 
Chris Rutkowski 
President 
Rising Sta.r Industries 
24050 Madison St., Suite 113 
Torrance, CA 90505 

Va/docs is tlie closest thing I 've seen 
to tlze Executive Secretary program 1 
described in a previous column. Because 
1 li'ke tlte concept a lot, I Wish Va/docs 
all success, but altlS, so frff I have no ver­
sion that my people find acceptable. Jfirst 
tried the Epson out on John Carr, my 
lang-suffering editorinl associate. After he 
gave up and reclaimed his Selectric, the 
Epson sat in lonely exile over in ot1e cor­
ner of our living room. Finally, Roberta 
and 01tr son Richard (13) set up the Ep­
son with a new version of Valdocs that 
fixed some silly bugs in fhe earlier 
distribution versions. The new version 
was a little better, but the Valdocs pto­
gram is so painfully slow that it will 
eventually drive you mad. Also, there are 
ways to lock up the system. I don 't know 
all of them because Roberta didn 't keep 
notes, but it happened to her. 111e 
bottom-line result is that she's not in­
terested in returning to the Epson. I've 
previously concluded that the Epson 
Valdocs software is a 11oble tn; that 
pushes the ZBO chip beyond its limits. I 
have no reason to change that 
view . ... Jerry 

JRT Version 3.0 

Dear Jerry, 
I thought you might be interested 

in my experience with ]RT Pascal. I 
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lbewayitperfonns,youtt never 


guessitcosts only$1.5!l 


New Encore meets the same high 
:tandards1hat bfg -name brands meet­
00% error-free performance.ANSI cerllfi · 
·ation.In many cases it actually exceeds 
ystem req uiremenls.There's even a 1-year 
~placement guarantee. 
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rc1e 223 on lnQulry card. 

•111mao 
Mbrfd 's IHdlng source af camp. ul~r 

suppl/es 11nd accessories. 
--------,ORDER NOW .~10 . lnma<:, Enc1111e 1n11odl1etlll)' 

Ott•t. 2~65A1Jous1iM01ive. ~a.11; e<ata.CM-5051 I 
Yes. I mlnk Ern:m• sou.nos ,. O"'•l!IHI P1ea.. • sellfl me- I 

No ol Ord Price pff box Multiply 
bo•,. No Desenpt:oo ono di! tiles ~o ~1 bo>~ 

lt.. 1'111•) by bOC fltla! I 
•ssso .o~s;ec1or -­ --­ I 

_ 7911 5 •," 0SUOsoH•l!Cl.01 __ --­
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Eucor diskettes arl' 
designedfar most 

popularsystems, 
i11dudi11g A/Jp/e, 

IBM, and 
RadioShack. 

From lnmac.lhe world 's leading source 
of cornpuler supplies and accessories. 
comes Encore - your best value in 

liskeues today. 

Yer lhe cost 1s as Iowas $1 .59 for 
s1ngle-s1ded. s1ngle-dens1ty 511.1" Encore 
diskeues (when you purchase lour or more 
bo es.ten diskettes per bo ) . 

And only $2.99 for doubfe-sided, 
double-density 5 1/.t" Encore diskettes. 

Important savings; reliable performance 
With low·cosl, highly reliable Encore 

diskettes. you can easlly afford the security or 
back-up disk storage. You can make the 1ob 
of organizing data faster and easier by dedi· 
cating one d skette to a file 

You can perform any number of appli­
cations.on most popular systems: Apple II , 
II Plus, lie.Ill, IBM PC; RadioShack TRS-BO; 
DEC;HP . Wangwnter and many others. 

So why store your dala on more ex-

Get an lnmac Floppy Library Case absolutely free! 

pensive diske11es that don't do more for the 
money? From now on gel accurate, rehable 
performance without the high cost. Gel Encore. 

Send coupon today. Or call 

1(800)547-5444. 
In California 1(800) 547-5447. 

Use lhe accompanying table to find lhe 
type and price of the Encore diskettes com­
patible with your system. Call toll-free if your 
system 1s not listed . 

To ensure your complete satisfaction, En· 
core diskettes are covered by a 45-dayrisk-fiee 
trial as well as a l -year replacementguarantee. 

Tl1is otter good onjy in the Continental U.S. 
Allow one to two weeks for delivery. 



U1ertaUs•r-------------------------------------------------------------­
had a lot of tl'ouble with version 2.x 
and was about to give up on the lan­
guage entirely until I had occasion to 
use a friend's version 3.0. What a dif­
ference! J have no trouble compiling 
"standard'' Pascal programs with the 
new version. 

For example: I compiled and ran 
your matrix muJtiplication program 
flawlessly (it executed in 87 seconds); 
the same is true with Jim and Gary 
Gilbreath's Erastosthenes Sieve pro­
gram (472 seconds) on my Osborne 
1. What I am leading up to is this: 
why don't you and Alex give JRT ver­
sion 3.0 a shot? I'd really like to see 
Alex's introductory package mme out 
for JRT Pascal. 

Endosed are the results when run­
ning your "Silly" program on version 
3.0 (see listing 1). I think the error 
message in version 3.0 is just as 
meaningful as those of Pascal!M and 
Pascal MT/+ . And once you get used 
to it, you know the error occurred on 
the line after the last one it tried to 
compile- so it's just as easy to find. 
0. H. (Jack) Adams 
33 Briarwood Court 
Walnut Creek, CA 94596 

]RT version 3.0 does seem considerably 
improved over the earlier version . We'll 
flave to examine it again. Howeveri it is 
still nothing like standard, so programs 
written in ]RT aren't likely to work with 
any other compiler. ... Jerry 

'Ii'ansferring Files 
to Otrona Disks 

Dear Jerry, 
In your January column ("Burn­

outs, Bargains, and Two Sleek Port­
ables," page 438) you state that the 
''Attache has simple ways for getting 
stuff to and from your 8-inch disks" 
and that transferring tiles is easy, as 
attested by your column's existence, 
written on the Attache in Europe (in 
part) and transferred on your return . 
In the documentation for my Attache 
I cannot find a way to transfer files. 

Listing 1: 

Program Silly (output): 
BEGIN 

Wrttetn{ 'Hello. World' ); 
Write!n{ 'Foo' ); 
Writeln( foo ): 
Writeln( 'Hello aga!nl' ); 

END {silly} . 

A>JRTPAS3 B:SILLY1 .P 
JRT Pascal ver 3.0 
Copyright 1983 JAT Systems 
0000 0001 ~ Program Silly (output); 
0000 0002: 
0006 0003: BEGIN 
001A 0004 : Writeln( 'HeOo, World' ): 
0025 0005: Writeln( 'Foo'): 

%Warning: Invalid variable or dala type declaration 
%Error: Syntax error - unrecoverable 

My dealer says (and one manual con­
firms) that I must buy Softcom to do 
this. Personally, rwould much prefeI 
to use Modem7 or some other utili· 
ty, but at the moment I do not have 
a way to get a public-domain pro­
gram into the Otrona format. 

ls it necessary to have a modem­
type utility (or Softcom by Otrona, at 
$150) to transfer files to Otrona disks? 
Tom Flagg 
54-7 Tilden Ave. 
Teaneck, NJ 07666 

We use the File Tmnsporter from Work­
man and Associates. Modem7 is h1 the 
public domain; Workrnan has obtained 
permission to include it with the Trans­
porter. 

Ybu could probably get Modettil for the 
Otrona from a club or users group; but 
l don't know ofone al the ~moment . . . . 
Jerry 

Toward Computer "Literacy" 

Dear Jerry, 
I'm considering buying our fam.ily's 

first personal computer, and I want 
to read about the latest applications 
and available products. 

One question of particular impor­
tance concerns my two sons (ages 15 
and 13) and their computer "literacy:' 
We have r-ead enough of your articles 
and other primers (e.g., Adam Os­
borne and Peter McWilliams) to 
realize how computer dumb we are. 
It will take some more research-and 

budget reviews-to determine what 
we buy. Before then I'd like my boys 
to get some "hands-on" education. 

The local high school offers com­
puter courses, but there's a catch . 1 
hesitate to have my sons learn some 
fundamental aspects which, as you 
quoted Professor Dijkstra, would 
later have to be painfully "un­
learned." Should my sons, for exam­
ple, learn BASIC and FORTRAN as 
their first languages? l want to en­
courage their enthusiasm for hands­
on training, but I hesitate about the 
high school's curriculum. What are 
your views? 
David E. Goode 
6454 Dryden Dr. 
McLean, VA 22101 

I don't see how anyone is hanned by 
learning BASlC, and your school's 
courses sound like avery good start. And 
althoitgh limited in scope, a Sinclair is 
a good machine to begin on. . . . Jerry 

JernJ Dournelle welcomes readers' rom­
ments an(I opinions. Sen4 aself-addressed 
stamped envelope to Jerry Pournelle, c/o 
BITE Publfr;ations, POB 372, Rim~k. 
NH 03449. Please put yoar address ori the 
letter as well as on the envelope. Due to 
the high volume of letters, Jerry amnol 
g11arantee a personal reply. 



Anvone who pavs 

$2395 for a terminal ought to 


have his head examined. 

Some people think our prices 

are mind-blowing. Until they learn 
more about our terminals, and how 
much sense they make for profes­
sional users. 

Take the Ann Arbor Gurun>!, for 
exampfe. It's simply a well-consid­
ered investment in your own talent. 

To help you get ahead in your 
work, the Guru features an unpre­
cedented 28K of memory. Imagine . 
Enough memory to fill 15 pages 
of an 80x24 display. Or six ful l 

pages of 81/2x11 text. All locally 
resident for editing, printing, trans­
mission , or just for context. 

The Guru display also shows 
a lot of thought for your needs. You 
can display up to 66 lines of up to 
170 characters . Then zoom and 
scroll-horizontally and vertically­
to view any portion of the memory, 
displaying as much or as little data 
as you like. 

Of course, all this is in addition 
to Ann Arbor 's standard 15-inch 
screen, portrait or landscape. Doz­
ens of programmable keys. ANSI-

standard coding. Pause and Meta 
functions. And Incomparable data 
line monitoring. 

Now, we'd be the last people 
to say that an Ann Arbor Guru is 
for just anyone. 

But if you think you're worth 
it. it would be craz.y to settle for 
anything less. 

For more Information, write to 
Ann Arbor Terminals, Inc. at 6175 
Jackson Road, Ann Arbor, Michigan 
48103. Or call 3131663-8000. 
Circle 28 on inquiry card. 

RnnRRBOR 

TERMINALS 

Once you've worked with them, vou won't work without them.. 

Meta key 

Pause key 



ORYX 
SYSTEMSg 

QUALITY DISCOUNTS 
APPLE / 

FRANl<LIN 

ASHTON· TATE' 
cl·Base U ....••••• $300 

ASPEN SOFTWARE 
Grammatlk • . . . . •• s 00 
Proofreader • • . . . . 42 

SEAGLE !IAOS. 
Appln Mechanic , . • , s 22 
oosaoss . .. . . . • • 11 
UllUllV Cily. . • . • • • • 22 

BRODEABUNO 
Ban St reel Writer .•• S 55 
General Lll<lger wl AP _ 305 
Payroll , , •.. _• __ , 275 

DDEX 
· V1slcalc Training • , , , S 45 

CHARLES MANN 
& sic luncher . •...• S JO 
Teac~or P!u• . . • . . . 32 
Moolc:al II • . • • . . . . 879 
Class Sctiedullng . . • 299 

LOGO CORNER 

OM EGA 
Loe smith ..•••..• s 75 
lnspec10< • • • • . • • • 47 
Watson .•..• ,... . 44 

PEACHTREE ICPIM) 
Pea~hpal< •O Gl1. + AFR 

+ /'JP [Spcciall • . • S 259 
Series 40 

GIL. f'JA .AIP ca. . . . 195 
1n,en1ory . . . . . . • . . 2'25 
Sones 9 
Peachcalc .••.. , , • 279 
Tclecommunh:allons • 279 

PENG UIN SOFTWARE 
Complete Grapi11Cll . . S 5~ 
Gta!>i\ICS Mag1c1an • • • 45 
Complete Graph!<:~ 

Apple Tablet . • • • • 86 
Spec ial Elfi!Cts • • • • • 50 

SOFTECH 
sas~c Compoers' 

Runllme .•... •• . s 159 
Sofleach . . •.. ,, • • . 94 
UCSO p.$ystem sel • • 469 

eno m ••...•. , . 39 

Krell L090 . •.••• ••.••••..••••.•.•.•••.•• S 75 
Abelson Boo . , .•.•• , , • , .•• . , , • • , • , , •• , • • is 
TatupJn Logowllull<locumenlaUon •. , , , •. ••• ••..• 115 

CONTINENTAL SOFTWARE 
l-lomeAccoonta11t •.. S 55 

DOW JONES 
MatMI Analyzer •••. s 279 
Marke t Mallager • • . . <!40 
MICIOScope • • • . • • . 569 

HAYDEN 
Plewrllel • - ••• •• , • S 108 

HOWARD SOFlWARE 
Creative Flna11c ng •• , S 1~5 
Aeat Est<i te 11.nmlyz er . . 145 

LINK SYSTEMS 
Dalalax ••••• •• , •• SC;oll 
Dalallnk •.••... _ . '19 

MICROPRO 
Wor11s 1ar(Soectol ~ ••. s 375 

jwJCPIM Catd, 70 col 
a. &4K 

ln rostar (tncludn• 
CP-MnOoof/64K) •• 375 

Pro Pak 
(WSIMMISSllnde•) • 399 

MICRO LAB 
Asse t Manager , .•• • S 144 
jnvolce Foc lory . • . • • 144 
Pavroll Manager • • • • 21 s 
Tax Manager 129 
Wall Streelet . • . • . • 216 

MICROSOFT 
Cobol-80 • . • • . - - - • $499 
Fo11ran.OO . • • • • . . . 145 
TASCCompiler .••• _ 125 
A.L.D,S. • • . . . • • • . 99 
Mul!lplan jOOS) •••• , 189 
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SOFTWARE PUBLISHING 
PFS'. File •.... _ • • . S 94 

Graph • . • . • , 94 
Reper! . .. • , , . 94 

SUPE!'ISOFT 
B.asic Tutor •.•• ..• s 79 
For1ran • . • • . • . . • • 325 

SYSTEMS PLus aao 'eq,) 
t.aooion:I . • , • • • • 375 

1/1,SICORP 
II s•i;a1c (II odllol •••• s 179 
\/ ls isclledule . • • • • • Z25 

CP/M 
SOFTWARE 

BYROM SOFTWARE 
"SSTAM ••••• ," ••• $149 
"BSTMS ••... , • • • • t49 

COMPU\/1£W 
"\/· Edit eoaozso.IBM PCS 190 
" \/·Edit CPtM!l&. M S OOS 160 

DIGITAL RESEARCH 
' Pa~t Mt WISP • . • $389 
MAC • • • . • • • • • • . 85 
SIO (llOBO Debugger) • . 68 
ZSID (ZSO O!!bvggerl . • 9D 
CPIM 2.2 . • . . • . . . . 140 
C Basic 2. . .. . • .. . 11 0 
PU1.ao ••..•••• - . •2S 

INFOCO"'I 
· oeaclllne ..• ____ .. $ 39 
' St 1cro&S •.•..• , • 32 
· susp~rl<ll!d __ • • • • . 39 

d·BASE II CORNER 
Ash Ion-Tate 
IH!.ase ll •• . •.• , ••. .. .•••.•.••.••••.• . • • S Call 
Bollom Linn St1a tegi5t •• . •• , • • • . • • • • • • • • • . • . 299 
l'PL . • , • , , .••.•••••• . •••••• , 475 
Friday , .• , ••••••••..•.••••••.••• , • , . . • 22S 

Human Sof1 
dB Plus - , .... - • - •••• - , •••••• , • • • • • , . - s 99 

Fox & Geller 
Oulc Cod~ . 

0 U1 ~' .. I ...... ' - - - •• - - i - - - - - ~ - •• • - - t l ~ • 

Soflware Banc 
d·Base II User's GtJtO . 

wl a-Base JI Purcnas@ .••• , , . . .• _ •.. . ... , .• s 15 
wloo-ease 11 Purc~a5e •... , , •••.• , ..•... , •• 20 

Anderson-Bell 
Attstal S349 

Tylog Systems 
d-Baoe Window ..••••••.• , •••••• , • • • • . • • • $200 
·All ab<l•e avall abl~ on PC-DOS 

'ZDIH II. W j ea~t>). • • • 32 
LEXISOFT 

·si:iellblrH!ar ..••••. $275 
MAAK OF UNICORN 
• Flr>al Word _ _ • . , , s 23g 

MICROPRO 
· wordSlar •••• ' - . SCall 
·1ntos1ar , •••• , , , . l! 75 
'Pro-Pack tWSIMMI SS 

l nde~ ••.•. , - - - SCall 

NORTHWEST ANALVTIC AL 
•Slalpak . .. ••••• • • S 379 

OASIS 
' The Word Plua ••• •. S 120 
• Plmctuallon and St~le , 99 

ORGANIC SOFTWARE 
• DaleboOk • ' • ' ' . •. 
' Ml l81one ••.• , •• , 

PICKLES & TROUT 
C f>IM !Or TRS- 11 ••..• $170 

..~~ PEACHTREE CORNER 
II& ' • PeachPall 4[GL. AP. AFll •.• . ..•••• '. - • . ' ; - . $ 259 

• General Lcdgor I Acc~un ls Payable I Acooun ts 
Re.ie••ablo I Sarits Invoicing I ln'1'1!n lory Control 1 
PeachPay Payroll • . •• .. ••.•. .. .••••.• Each ~00 

• Peachte• t • ...•.••• • " •.. _ . • , . • • . . • . • . • 100 
• Peach le•1 wlRilndom House Thasaurus .•. , . • • • • • 195 
• Spell111fl Proorreadet. _ • •• , • , .•. , . . . • • • • . • • 95 
• P~achCalc . _ . . • • • • • . • • . . • • . • • . . • • • • • _ • 90 
• Job Cost System ••.. , • •• , ••••..••• , •• • _ . l99 
• CHMI Posting II ACCO<Jnltno . • • • • • • • • • • • • • • • • J9!l 

• • Graphjcs La11g11age _ , , . _ , • , , • , •••• , • • • • • • 275 
• • euslness GraMc Sys tem . I I • • • • • • 199I ' I • • • • • • • 

MrC RO,SOFT 
easlc eo " ..... - - ~2•9 
Ba•lc CompUar ••• _ _ ?a9 
Fortran 80 •.• , , . • • :!30 
Cobol BO ••.•• _. _ 499 
Ma.oto BO • .• .•..•. 150 
MuMalntMuSl!"\p . . . 194 
MuL1511/MuSlar . - . . . 15e 

'Mull lp1an .•.•• , ••• 198 

MICROSTUF 
•Crossla.lk , , •••• , • S 135 

Formats Available• 

PAOffEM SOFTWARE 
'Foot~o t e ....•..•• S t05 

A EVASCO 
ZBO Dtsasaembler ••• s SS 

SORCIM 
•S~oetcalc II • • , •• • s 199 
Superwrl ter 

tWISpellef & Malle!) . 179 

SELECT 
Selec t Word Proce"1lor 5 356 

8" slcl, Allos Apple II/tu C ramftnco. CPIM SS. Dec \IT.SO. Eagle, 
Hea1t1IZcnt th. Hewr1t11 Pockard 125, Mlcropot45JVec1or Qrapnic, 
Nor1h5lar, Osbor"e. Ofrona.. Supnrbratn, TeJeVldeo. Xero 820, 
·some Format StJblect 10 "Dcwn•oad" lee 

STAR COMPUTER SYSTEM 
GIL. NA, A/P or Pay •• S350 

•Legal Time. Billing _ , _ 845 
Propon v Managemen1 _ 645 

SUPERSOFT 
•Dlagnost ~c II .• . •••• $ 90 
ms~ Doclor .. - •.• ' 75 

· Fortran 4 .. .. .. • .. 305 
Ba5oc:-l!D86 • • • • • • _ 225 
Lisp ••••.••••.•• 12(1 
zeooo Ass~mblet •. , . •OO 
C Cross Assembler . . ~00 

·so.ra1cnPae1 . • • • • , ~19 

IBM/PC 

Please see CP/M 
listing. All products 
wilh a " ... in front 
will also run on 
PCDOS and are 
priced the same. 
ALPHA SOFTWARE 
0 ta Ba:se ManogecII • S 16'1 
Matllng Lisi • _ • • . . • 12 
Execullve Paclla9e . . . 105 
Type Faces • . • . • . • 99 
Ou~tinn ... .... :is 
Apple - IBM 

Connecllon , , tl(J 

CENTRAL POINT 
Copyl!PC ....... S 34 

CONOOR 111. . - • , , , , SJ.65 

CONTINENTAL 
Horne Accoon1ant ••• ' 99 

DIGITAL RESEARCH 
Conc<Jrrnnl CPIM a& •• $ 2?5 
CPIM-86 ... - . . . • . 50 
Cobol&; . . . • . • . , 499 
Pascal MT + 66 wlSPP 375 
SPP 66 .. , • . . . . . . ,50 
Sl086 ....... . , . m 
C BIJ~ic 86 , 135 

COW JO ~ES 
Markel Anatvzer , •. . S 279 

ECO·SOFT 
Mlo•Mta1 • _ ••••• , $230 

Gl\APl-l lO SOFTWARE 
Super Cnanman ti .• S299 
Super Charlman ti/ • , , 199 
Bo th .... . ...... 350 

l£XISOFT 
Soetl B1ncier ••.•• , , s 259 

UF ETREE 
Vo1•.s'1.lri1er _ ••••. . S 1J.5 

LOTUS 12.'! . . • . , . $Call 

PEACHTREE 

Pleasa see !Isling 

~n~er CPIM 


Peach!••I 5000 IW01c pro· 
cessor. dlcnonary, speton~ 
proolrn der, PeachC~lc: elec­
lronlc soreadshee1 . 051 

Clrcle 336 on lnq u~ry card. 

http:Crossla.lk
http:Fo11ran.OO
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manager). FAEE box cl 5 • 
d I skotlm1 and $10 eoupon for 
Accum Pak (rn lall S025) . 
A11 oi lhn above ••••• S2.47 

SUPERSOFT 
CCompller-8066 , , • • S JOO 
Siar E!lil • • . . • . • . • 
Disk EdU • • . , • • • • • 
Baal<: CompOor , . • • • 
Fonran IV PCIOOS 

or 80ll6 _ • • . • • " 
6007 SuppM • . . • • . 
Dl•gnoslics U . . . • . • 
Oplimiiei •.•• •• _. 
l'ursonal Data Riise • • 
Investmen t Tax Pac . • 
Scrau:h Pao • • • • • . , 

SYSTEMS PLUS 

150 
60 

J25 

32.5 
40 

100 
149 
99 

160 
"2 Ill 

Uncllord (prop. mgmt.J 5 375 
Runtime Basie 

(r@q'd lorabovel • , , 45 
, •. and many mo,a l 

APPLE/ 

FRANI< LIN 

BOARDS 

ALS CPIM Card , •..• S299 
ALS Sma1101m •• , • • 
AL S Z-CanHI • • • • • • 
ABT KeypeCI •••. _ , _ 
A1t1on Aamc•~ k 12211; . • 
811.3 Dual Con'lm·11lus • 
CCS 7710 A•yneh Serial 
Ea • t Side Wild Card • . 
M &R Sup' lotmlnDl 

i!Ocol •• , •• . , • . 
Microsoll 16K ~mearo 
Microsoft Sol tcard . • 
Mlcrosafl Sol ttard + • 
Mlcro•Olt Pfemium 

Soltcaro (lle) • , • • • 
Mlcrote~ Prlnw ll F • • 
Mlcrolell DumpOng· 16 . 
Mforolelc Oumpllng·GX 
Mou r>laln A-010-A • • . 
Mounlaln loluolc 

System .,1so11ware . 
PCP 4 '-!HZ APPff·Ciln:I 

• 811 Caro • • • • . • 
PCP 88 Card 16 Bil + 

6'111 •• ' ' ' . • • • • • 
Pramel heus Vers..icard 
Promolhellti Gcaphlltl 

Catd . 
SSM ASIO Serial llF 

c~/C<J.Dl e ••. _. __ • 
SSM Al0·2 4 Seuall 

Parollel ••. , . • • 
Slreol Echo H Spe....:11 

Synth llF , . , , • • 
Tym•c Parallel !IF 

01 lc:-<11>lc • • • . . • • 
V~d•• D1splav Ennanc6r 
\/ Ide• Display 
Enrw1~m 11 •••. , • 

\lid•• Funcl•o" Sltop , . 
Vlde• V1deo1errn VT·!iOO 

Ple~•e: 

249 
142 
99 

:199 
21)!1 
I 111 
I10 

249 
72 

245 
42'J 

397 
75 

195 
119 
279 

2.99 

S99 

475 
159 

99 

1:>9 

179 

129 

79 
Hl9 

129 
6!l 

1.35 

Vida> Ullraletm . • • • . 299 
WH per iSK Ram Card 59 

IBM / PC 
BOARDS 

AST RESEARCH 
CornboPliis 64K 
CloeklCale~da• , Serlal & 
Parallel, l/F, Expandable 
lo 251i K •••••• , , , S~7 
MegaF'lus 64K, C~ocll/ 

Calendar. SerJal Por1. 
Expan<labl lo 51'2K 
w/Megapak • • • • • . 267 

Extra ports avallable lot 
Megaplu$ and 110 Pio~ II 
Includes Gnme, ParaHel 

& Serial • •. • , , • 3fi 
Mogapak 256K upgrode 

for Megaplus • , .• SColl 
110 Pl us II Cl ack!Ca len• 

dar and S"rfal P0<I . , I 18 

BYAD OS-II 
(54K, Z80, CPIM) ••• S599 

MAYNARD ELECTRONICS 
FIOl)PY DrlveCon11oller !1185 
Flopf)y Drive Con1 roller 

w/ParaHel or Serial 
Port • • • . • . . . . . 2~9 

94ndstar Memory Card 
- J mad~ le11 cap. • 194 

Sand~lar Mulcl funcUon 
Catd - 6 modul ~s 
cap. , • . . . . • • • • 93 

S•nd5t<ir Mo(lulM - •• SCall 

OUADRAM 
Qua11board 641\, ClocKJ 

GaJendar. Serlal & 
ParaI Io I Pores. 
So11ware .•...• , $296 

Microlaze.r Slack Prin ter 
Bil l ier (expandable ta 512KI 

• ParnllelJPaoillel BK •.• 141) 
• PamllcltPamHel 64K •• 188 
• Sellai/ ParaHol 8 K •• - • 170 
• S<lrlallSertal BK . • . • 189 
Ouadlink 6<\K Memory, 
C;i•me porl al lows- Apple 
So nware to run 
on IBMIPC . ... S Call 

TECMAR f'rooucls · ••. S C,,11 

XEDEXIMIC ROLOG 
Baby Blue • . . _ _ _ _ _ i475 

TALL T~EE 
51211 JRAM Mem 

Board ........ 'S600 

MONITORS 

Amdek Vld o 300A. 
Amb"r , •.. . •. , • S180 

Amdok AGB •• • •• , • 520 
NEC 12· Hl•RBS Greer>. 187 
Sanyo 12· Hl·Res Groon 199 
USI Hi-Re$12" Amber. 169 
NEC JB· 1200 G1een • • 99 
PGS RGB Color • , ••. S Call 
NEC JC.!203 AG B . • • 725 
Ouad,.m Ouadcli rome 5 C11ll 
Tn~an 12' Amber 

Monl!or ........ 149 
T~.on 12" Green . • . • 136 
Taxo n 12" Medium RGB 32J 
Tann 12" Hlgll AG B , , 512 
Tu .en AG B Cabfc 

tor PC •• . ...•.• 

MODEMS 

NoYallon Ap 1>le-C...I. U • 
Hayes Mlc:romodnm II 2W 
Anchor Mark I • , • . • • 84 
Anchor Mar~ VU . _ . . . 129 
Hayes Sinar1modom 

300 ........... 1205 
Haye. Smartmodem 

1200 ••..••. . • ' 509 
Hayes Chrort091aph • . 1B9 
Nov11tlon 2 12 AYtO·Cot • 585 
\J S Robotic s Auto-Dial 

!lull au10300/1200\ . • •69 
US Aobolie.s Au to-Link 

[aulo O)nswer 
300/ 1 ~00) •. . - .. - J79 

US Robollc.s Password J9:> 

Corona 5 MG Hard Ol!lk 1,560 
Corona 10 MG Hard .. l .995 
CDC 1 BOO .. .. .. .. 270 
Carvua •• , , •• . , , • l (;all 
Tall Gtaa1 • , . .. , , . s Call 
Vlst1 Solo l 43K .. . . . i 259 
VI•!• Solo a. Cnlllr • . • 329 
Wan l SllmUne&Cntrl t "299 
w ant D1.1a1 Slim Une & 

Cntrl r •• , •• , • . . • S29 

PRINTERS 

C. l toh Startwrf!•t •• , • 1,:i.50 
c. ltoh Prowti1 er 851 O • ~i!i 
C. Uoh Pro Nti\er 1550 . 125 
NEC J050 .. _., , .. $ Call 
NEC B02JA . ••• , • , . 475 
Ok!d1t1 Mic rolino 82A , 450 
Okldala Mfc rOllne BJA . 675 
Okld111 Micro llne92 , • 525 
IDS Msm80 

lw/4 opt ions) . . . . . 1,:199 
ms f'rl•m 132 

(W/4 op11on~) • • , , , 1.547 
IDS MlcroPrlsm . , . , • 565 
Sil~e,.Reed 

Daisy Whr;ol ••. , . s Call 
Star Mlcrn"les 

G&mlnl IOX. , • , , . 325 
Star MIC10<1 ies 

Gemini 15 •... , , • ~89 

GE P11nters • , •••• , 5 cau 
Epson FX.00 ...... , 59'.l 
Trans lar T·1JO•P . • . . . 725 
TranstatT·3 15P Color . SHI 
Monnos mon Talty 

MT160 . • , •.•. , • !J.19 

.. . and much more. 

TELECOMMU NICATIONS CORNER 
• •"SPECIAL• • • 

Hayu Sma11mcdem 1200/Hayes Smar tcom It Sotcwarll 
ASTllO Pius It Clock Calendar and SetJal Pori . , •...• S695 

Abuve 111/Smarlmodern 300 ••. . • •• ••••. , . • • . • . • 415 
Hay .. Smarimodem 1?.00 & Smar1com II Soll ware . , • • • 51ll 

DISI< DRIVES DISl<ETTES 

Tandon TM.55·2 . • . • . $275 3M 5" Ds DO Bo• - - • - $ 31 
Tandon TM·100.2 • . 240 BASF s· OS DO Bo• . • 37 
Davong DSl·501 Haid . S Cal I Ma•eU 5" OS DO 
Davang DSl·512 Hard • S Call MD2Bo~ , , , • . . • 40 
Dao/ong DSl·519 H~rd • SC II VerbnHm 5" OS DD Bo~ J5 

Ul\ro Magnelk$ $" OS. 
DD, BonLts Bo• 
(12 di !lkella5) . • • • • JS 

H.,oulDI Clraphfc.; Boarcl ...... ........ .. . . . Sl.!69 
Orchid Monochrome Grap~lo Adaple• ., ...•... , , . , . 432 
Plarlltonlca Cotorp lYs •.... ,. . _ .............. , . . . . . • :lB9 

DISPLAY CARDS CORNER 

We offer the follow· 
ing cornplete systems USI Dlsplav Card (oo1or/manoctirorno!............... , $ Coll 


Amdek MAI Card .......... , ... ., ......... S Call 
 wlfull support on our 
Taomar Graphic Master .. . .. . .. . .. • •.. .. .. .. .. :S Call lechnlcal line • .. 

We we lcome; 

• Franklin 1000 &1200 
•Corona 
• NEC APC & 8800 
• Columt>la 
• Televfdeo 
. . . please call. 

PLOTTERS 

Enlor P IO() SWeel p 

Apple!Fra"klln, 

IB MIF'C • • • . , • • . s 59'1 

Strobe M100 PloHe• 
wl l/F A,ppWF<ankll o . 49'3 

SI.robe M 100 PIO lle1 
IRS 232l . • • • • • • . 539 

Pa nuonlo Dfgi1a1 
PloUer • , • , ____ . S CiJll 

Miscellaneous 

Sym lec Lrgl'll Pen 
IBMIPC • .. •• .. , S 140 

5ymte<: High Pen 
Apf)l 1'1 Fran ktln • • • . 200 

TG Joy•Hck Applel 
Frat11tlin •••• , . . . 49 

TG Joystick IBMIPC . • 54 
V•••• '1er$11Writer 

TableJ IBMIF'C, 
App1~1Frank lln , . . . 2!19 

Mouse Systems f>C 
Mouse • _ • • . . . . . 269 

Wlca Analog Joy5Uck . 59 
Wlco Apple A<laplci • . 1a 
Wlca I BMIPC llF care! . 52 
l\ey1ton1c K1>~boa1d 

IBMIPC • . . • • • • 209 
Key!ranlo Ke~lx<e<d 

ApplelFranklin . . • . 2.49 
Curtl5 PC P1oduc1 • . • • S Call 
Eloo!ronlc Pra iecllon 

Sorl o-s , .. , , ..•. S Call 

CPIM I• a reglst11red 
l!ilOomsrll ol Dlgllal 
Raso3tch. 1e M and the IBM 
logo ate tegislered 
lr•demarks of lnte rnattonal 
Buo1ness Moch lne•. App le 
and Ihe Apple logo 0111 
re9lsler11d lrademark!. ol l h• 
Applo Computer C6mpany. 
Frn nklln and ll'le Fran Un 
1090 are Lrademsrk5 ol lho 
f ranklin Co mpute• Company. 

• V4sa , Mastmcharge &. Amorlca" E"<pmss - (Add 4'11.)• W•scor sm esrdenls - add 5~~ IOf sales lax 
• Checks (Allow 1·2 w•el<s lo• c learing) 

• Ado SJ 50 tor sh1pp1n9 per Gotlware and Hgn1 11ems • COO (Add 12.00 per 11t.lpmen1 - Cash 01 cen i tla<I ~ n~ck
For mur11g1e an<! 0111er items, call. <eQ u l roa1 

• Fooe1ijn - add 15% oanOI n9 & shipping lor prepaym~m. 
Working Hours: Mon · Th 0:30 • 5:30 • Fri B:30 • 6'30 • 

(Int I money order) Sat . 10·00 2:00 • ~nttal Time 
• Prrco5 s~b1ec1 to chang@ wllhout nallce 

For technical inlormalion & in Wisconsin! 
715·848·2322 

Store prices are sl rictly reta il. 

ORYX SYSTEMS, INC. 

205 Scou St • P.O. Box 1961 

\/Vausau, 'VVI 54401 
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Book Reviews 


The Handbook 
of Artlflclal 
lntelllgence, 
Volume 2 
Avron Barr and Edward 
Feigenbaum, eds. 
WilHam Kaufman Inc. 
Los A ltos, CA, 1982 
428 pages, 535 

Reviewed by 
Henry W. Davis 

The Handbook Df Artificial 
1111e//ig1mce, ii three-volume 
overview of lU'tificial intelli ­
gence (Al), presents basic Al 
accomplishments and tech­
niques so that people need 
not be speciali ts in the lie)d 
to understand them. Volume 
2 (discussed here) covers Al 
programming languages, Al 
applications to science, 
medicine, and education , 
and automatic programming. 

(fur a review of volume 1, see 
the July issue, page 450. Vol­
ume 3 will be revi~wed at a 
later date.) 

Volume 2's extensive bib­
liography (through early 
1981) provides direction ro 
basic material as welJ as 
research papers and is useful 
for novice and experts alike. 
The articles are carefully 
edited and work together 
quite well. Elaborate cross­
refetenci ng lets you skip to a 
specifi topic: of interest. 

Languages 
Al programming la n ­

guages, the first topic in 
volume 2, have been heavily 
influenced by LISP, the 
dominant Al programming 
language today. It is therefore 
appropriate that the authors 
devote considerable effort to 
explaining the usefuJ features 
of this language. Other in-
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fluen tial languages coveri!d 
are PLANNER, CONNIVER, 
QLJSP, SAIL, l'OP-2, and 
FUZZY. PRO LOG and LISP­
machines are not discussed. 

Early programming Lan­
guages dealt mainly with 
useful ways to process nu­
merical data. In contrast, 
LISP was developed to 
manipulate symbolic expres­
sion s, making it more suit­
able for the needs of AI pro­
gramming. 

LISP has endured as an 
important tool over the years 
for a number of reason . 
First, its main data structure 
consists of multilevel li!tts, 
providing USP with a pow­
erful and flexible way to rep­
resent complicated knowl­
edge, and LlSP allows lists to 
change in structure and size 
during program ex.ecution. 
Furthermore, LISP's em­
ph asis on recursion allows it 
to simplify the handling of 
many problems. 

The control structure of 
LISP consists primarily of 
function composition. One 
effect is to encourage interac­
tive development of comp1i­
cated programs. Functions 
are easily replaced or en ­
hanced on the spot. 

LISP programs and data 
have the same syntax. Pro· 
grams may pass other pro­
grams as data or read pro­
grams from a database. Such 
data may be executed by the 
rece.Mng program because 
USP supports a primitive 
functio n that is itself a USP 
interpr ter. Programs may 
construct other programs 
(and run them) and analyze 
other programs, or them­
selves. 

In PLANNER, a program's 
statements consist of 
" theorems" that descnbe 
strategies for achieving cer­
tain goals given a set of pre­
conditions. Theorems also 
give contingency plans if spe­
cified situations arise. When 
a program is r:un, PLANNER 

searches through its database 
of assertions and theorems, 
attempting to solve a user­
specified goal. 

CONNIVER and QUSP 
extend this to give the user 
more control over the search 
process. QLISP's capabilities 
include resolution -based 
theorem proving, a powerful 
inference technique. 

FUZZY allows the user to 
associate certainty values to 
assertions in the database. 
These numbers are manipu­
lated as goals are sought 
from the database. Final con· 
clusions also have measures 
of certainty associated with 
them. 

Expert Systems 
Expert systems (ESs) are 

programs that help olve 
comple , real-world prob­
lems in such areas as science, 
engineering, and medicine, 
thus minimizing the need for 
expensive human help. They 
work with large amounts of 
domain knowledge (facts and 
procedures, gleaned from 
human experts, that have 
proved useful in certain 
specialt1es) and several of 
these systems have a level of 
expertise comparable to or 
exceeding that of a good 
human professional. 

The Hnmlbaok devotes a 
chapter each to ESs in 
science, medicine, and edu ­
cation. In no other single 
source can you find such a 
comprehensive overview of 
ES technology. Articles in 
these chapters cover note­
worthy systems in each do­
main. Each article attempts to 
describe the problem, the 
knowledge used to solve it , 
the Al methods that were 
used to represent and manip­
ulate that knowledge, the 
level of expertise obtained, 
and future prospects for the 
program and those methods. 
A large variety of systems are 
described, usually with great 
clarity. (You may find it help-
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Thelatest11Vordinco111puterperipherals..• 
...and the last word 
in disk backup. 
The S2S·CT FloppyTape Is a new class of product 
th.al provrdes \he las1 word in Winchester disk dnve backup with its 
many unique design features.Using lhe standard l/4-1nc:h iape 
cartridge. !hrs rnnovative df'Vice combines low cost high capadiy. 
and d1sk-cype dat.'1 acces~rblri[)' to pmvide di.Sk oac:Jwp rea1ures 
with new meanings. 

Low Price 1. Sells for appreciably lessthan any other device wlth 
compar.:iole rearures. z. Pnced at t.100 per unit Jn laige OEM quamities. 

High Capacity Storage 1. Srores 32 unformalled megabyres or 
data on a standard 1/4-lnch tape canrfdge.z.Allows one tape carUidge 
to replace up to 40 doublM•ded. double--Oenslcy noppydisks. 

Floppy Disk Emulation •· ConfigU1es a standatd l/4-1ticr1 rape 
ca1rndge with 1mpDftam nappy disk features such as t<lndom access 10 
s.ectoo and sort sectOi' rormau:lng z. Altows In-place updadng 01 
1nforma1ion 'i!Ofed on rhe tape. 
Im.mediate Integration 1. A11act1es 10 51<1ncard floppy drsk 
controller.;, 2. PrOVides prug compatibnity with standard SMSO ot 
SAB.50 inrerface connec1ors. 
Space Saving Design I. Packaged 1n the same compact form 
fac1oras the 5-1/4-indl fioppY Of Winchestef disk drive z. Designed 
VVltn ea;y (1onc parer roadlnfJ and posit•ve ca<mdge lock 3. Perrni'ls 
nat 01 side mounting. 

So. letFloppyTape redefine your disk backup 1equrremems. 
Next ume you·re jn the market for thejacest word in 
b<lcl<up.Just look 11 up...Chen hook it up. 
For a Further Deflnlllon-Conracr 
Opller fOI a free 525-CT FloppyTape brochure. or 
ror furtherin rorm;;irion on other CJpher produces. 

EbdJl:t:.. 

10225 Wiilow Creek Ro.:id, P.O. Box 85t70. San Diego, California 92138 

Telepllone· (6 191578·9100. TWX:910-335-1 251 

Circle 70 on Inquiry ca rd . 

IPHER DATA PRODUCTS jUKJ LTD. CIPHER DATA PRODUCTS SAR.L CIPHER DATA PRODUCTS GmbH 
amberley. Surrey, England Paris. France Munich,\!Vest Germany 
:lephone; 0276-682912 Telephone: II I 668 87 87 Telephone: j089j 807001/02 
~rex : 858329 Telex: 203935 Telex: 52 1-4-094 



Book Revlevvs .....................---------------------------------------------­

ful to read the material on 
search and knowledge repre­
sentaticm in volume 1 before 
reading the ES articles.) 

Science and Engineering 
Science and engineering 

have historically been a 
favorite application domain 
for expert systems. The Hand­
book describes systems in 
chemistry, geology, mathe­
matics, and database man­
agement. To gjve the flavor of 
the text, I'D discuss two of the 
chemical applications. 

Current ES technology 
evolved from the DENDRAL 
project, started at Stanford 
University in 1965. The pro­
ject was intended to show 
that algorithmic procedures 
that produce results ex­
haustively and at enormous 
expense could be augmented 
by the heuristic knowledge of 
experts to produce similar 
results at a fraction of the 
cost. From this highly suc­
cessful project scientists 
isolated some key question 
for what soon became ES 
technology: How does one 
obtain from human experts 
the large amounts of knowl­
edge needed to simulate their 
expertise? How does one 
represent th is knowledge? 
What are effective ways to 
manipulate and control the 
use of this knowledge? 

Input to DENDRAL con­
sists of the atomic constitu­
ents of a molecule along with 
mass spectrometric data . ­
This information describes 
how molecules of a particular 
substance fragmenr when 
they are subject to irttense 
heat. DENDRAl.'.s output is a 
ranked list of possible struc­
tures for the molecule- Such 
information is extremely 
useful in many chemical ap­
plications but typically re­
quires many man-hours of 
effort by experienced chem­
ists. 

In DENDRAL, expert 
knowledge about interpret­
ing mass spectrums is -repre­

sented in rules, whieh are 
statements in the form 11if a 
is true then take action b." 
Rules are u sed to build con­
straints cm the set of mole­
cular structures that might 
have produced the mass 
spectrum data. After a can­
clidate list of molecular struc­
tures is generated 1 more 
rules are used to s imulate or 
test the mass spectrum of 
each candidate so the list 
may be pruned and properly 
ranked. Many aspects of the 
DENDRAL program became 
common ingredients in later 
ESs; especially the "generate 
and test" paradigm and the 
use of rules to represent soT 
phistica:ted human knowl­
edge. 

Another fascinating pro­
gramthat u ses niles lo repre­
sent complicated knowledge 
is Gelemter's SYNOiEM, 
developed at State Universi­
ty of New York at Stony 
Brook. The input lo SYN­
CHEM is the tructure of an 
organic molecule. The pro­
gram seeks a sequen ce of r~ 
actions useful to the labora­
tory or industrial chemist for 
synthesizing the input mole­
cule. A typical synthesis 
route consists of a chain of 3 
to 20 reactions begrnntng 
with readily availiible com­
pounds. Reactions are rep re­
sented as rules. Stiu"ting with 
the goal molecule, rules are 
applied backwards in a 
heuristic earch for shelf 
compounds. Finding work­
able synthesis routes is com­
plicated fo:r humans. Gelern­
ter has had some success in 
automating it and his work 
looks very promising. 

Medicine 
Nea.r1y a score of medical 

AI systems have been built 
since the mid-1970s; the 
H a. 11 tlb1101t surveys seven. 
Most of these systems focus 
on medical diagnosis. Typi­
cally the physician enters a 
patient's symptoms, labora­
tory data, and other findings 

in a dialogue with the com­
puter. The ES infers a likely 
disease or combination of 
diseases, often explaining its 
reasoning. In some cases 
therapy is reconunended. To­
day's systems operate in nar• 
row areas of medicine such 
as bacteriaJ infection or 
a5pects of internal medicine. 
Some of them have received 
very favorable ratings com­
pared with human experts. 
ln addition to diagnostic 
system , E.Ss have been built 
for other medical purposes, 
such a drug-regimen deter­
mination. 

The. design techniques of 
AI medfcal systems vary con­
iderably. Most of the knowl­

edge-representation schemes 
described in volume 1 of the 
Handbook occur in one system 
or another. Search proce­
dures are exhaustive rather 
than heuristic because of I.he 
small sue of the databases 
and the potentially serious 
consequences of .missing 
applicable information . 

The items of knowledge 
used in medical reasoning 
are often, in fact, judg­
me nts. There .may be com~ 
peting evidence. for and 
~gainst a certain hypothesis. 
AI systems deal with this by 
attaching "weights" or "cer­
tainty factors'' to information. 
For example, weights may be 
numbers betv.•een - 1 and 
+1 where -1 means ''known 
to be false" and +1 mean s 
''known to be true.'' Rules for 
combining weights are ap­
plied when lhe syslem must 
reason with uncertain knowl­
edge. A hypothesis will be 
viewed as true when fts 
weight exceeds some speci­
fied threshold. 

Only one AI cliagnostic 
system is reported to be in 
routine clinical use. However, 
several appear to be d ose to 
this stage. To account for this 
lack of use. many observers 
claim that physicians will not 
use computer diagnostic aids 
when they feel they are al­

ready performing adequate­
ly. 

Education 
Programs that interact 

directly with students in an 
effort to promote and contra! 
learning in a particular sub­
ject are called computer 
aided instruction (CAI) and 
have their .roots in the 1960s. 
In the first such p rograms, 
the student was typical1y 
given some instructional text 
(possibly on line) and then 
asked brief questions about 
it. The student's answer de­
termined what further ques~ 

tions and text would be 
presented . The courseware 
authoc attempted to antici· 
pate all patterns of wrong 
responses and use them to 
specify branches to appropri­
ate remedial material . Some 
very soph isticated ystems 
use this technique. 

Al ideas of the 19'70s have 
led t-o wol'k on much more 
ambitiou systems called 
knowledge-based or intelli­
gent CAI (ICAI) programs. 
Such systems have three 
main components. The apt!r­
tise mod11/e generates prob­
lems and evaluates the cor­
rect:ness of the student's solu­
tions.. In some cases th.is 
module reasons much like a 
conventional noneducational 
ES. the studttnl model module 
maintains a repre entation of 
how well the student under­
s tand the skilJs being 
taught, plus related informa­
tion (for e ample, student 
goals or what he or she tends 
lo forget)- The Moring module 
integrates information from 
the - other modules with 
teaching trategies to affect 
the learning process. 

The Handbook describes 
eight JCAJ systems in such 
varied areas as geography, 
medicine, electronics, pro­
gramming, ari thmetic, and 
university-1.eveJ logic. In addi­
tion to th.eir potential useful­
ness, these systems provide 
striking insight into the 
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Introducing

SooperSpooler's"'Little Brother 


Who knows spooler better than 

Con olink?*Wepioneered this indu try 

with our revolutionary SooperSpooler, 

I.he lncelligenc Printer Interface. 


Now meet the newe t family addition: 
MicroSpoolerr.-• 

especially de igned and engineered for 
tho e who need cost-effective olution 
to their spooler requirements without 
acrilicing quality and sophi tication . 

o More Waiting on the Printer 
The new MicroSpooler tore data and 
then feed it to a printer a fa t as the 
printer can handle it. 

That means no down time: in a 
mauerofsecond , your computer is free 
for the next job without waiting 
for the printer to finish the la tjob. 

Quality, Reliability Flexibility 
A wi th the SooperSpooler. the new 
MicroSpoolers are the product of the 
highest engineering standard to in ur 
trouble-free operation . Now Con olink 
offers a complete line of land-alone 
pooler that can be in railed in-line 

between virtually any printer and 
any omputer. 

Ea y ro in tall . Easy to use. Easy on 
the budget. 

Features include: 
• 	16K M mory: U er or factory 

xpandable to 2K or 64K 
• Multiple Copy Function 
• 	Scatu Readout: Tell you how much 

data i stored or how many copies 
are left to run 

• Pause Function: To let you change 
paper. make adjustment 

• 	Self-Te t Routine : Perfom1s a 
comprehen ive chec of mo t 
internal functions and memory 

• Internal Power upply: No bulky 
plug adapter 

• Vertical Mount Con fi guration : 
Save de ktop pace 

• Plug-in connection to most 
computer combinations 

Without MicroSpooler 

21 Minutes 


CPU time for 20 pagest 

80 CPS BidirecriQnal 

• Jndependently Selecrable Baud Rates 
on Serial Ports 

• One Year L imited Warranty** 
• Four M 	del : Any Combination of 

Parallel or Serial 1/0 
• 	$219 for 16K paraJlel to parallel 

unit with an internal pO\Ver upply 
And When You Need the Very 
Best ... 
Remember ooperSpooler. the 
InteUigent Printer lnterface with a 
remarkable range of software 
conlroUed features and fonnatting 
capabilitie . 

See our new MicroSpoolers at 
quali ty dealers everywhere . For 
immediate answer to your question 
call Toll Free 800-525-6705 
Spoolers by Consolink­
Now you have an Intelligent 
Choice. 

CONSOLINK 


CPU time for 20 pagest 

Circle 113 on Inquiry cant 

For immediate answers to your questions, call Toll Free: 800-525-6705 

Consolin)( Corporation ,1840 Industrial Circle, Dept. MLl-200 Longmont. CO 80501 (303) 652-2014 


•Former! y Compulink Corpon1tion ..CcuwiU yoor d<•ler or Compul lnk f1>r cli:!•1L' 160 lloo. per page. rondDm line lens1m. 40 clw'lline. A5sumcs CPU can ootpc1 1u11u minl mum of3000 <IW'I 
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teaching-learning processes. 

Automatic Programming 
Automati programming 

(AP) refers to a program or 
system of programs that en­
able users to specify a pro­
gramming task to the com­
puter on a very high level. 
This may mean that only the 
desired effect of the program 
is described (or partially 
described), or the intended 
effect and some of the meth­
odology is specified . AP aims 
to allow the programmer to 
specify the ta k much the 
same way a manager speci­
fies a task to a programmer. 

At the foundation of AP is 
the idea that the program 
should know both the prob­
lem domain and the prin­
ciples of programming so 
well that It can fill in the 
details. An ideal AP system 
should provide an efficient, 
correct program . Because 

much of today's software is 
costly and unreliable, the 
benefits of such goals are un­
questionable. 

Some impressive AP sys­
tems have been written with­
in restricted problem do­
mains. For ei<ample, George 
Heidorn' LPQ program 
determines the specifications 
for queuing problem simula­
tions via an English diaJogue 
with the user. n outputs pro­
gram written in GPSS. Sys­
tems with larg.er problem do­
mains (for example, non­
numeric programming) are 
much less under rood. In to­
day's technology such sys· 
terns work on only short pro­
grams in a few subdasses of 
their intended domain. We 
are a long way from being 
able to write an operating 
sy tern via AP. 

AP research falls into two 
major areas , One covers the 
specification problem, which is 
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concerned with translating 
partial or ambiguous user in­
put into complete and unam­
biguous specifications. A ma­
jor obstacle to applying AP 
cone pts to complex prob­
lems is determining a speci­
fication language that is easy 
to work with but forces users 
to be complete, consistent, 
and unambiguous. Such for­
mal methods do not seem to 
reflect the way human 
usually under tand and de­
scribe programs. Some ex­
perimental systems have 
dealt with this by allowing 
users to describe their pro­
grams via some or all of the 
following : sample input­
outpul pairs, traces (descrip­
tions of how certain data 
structures change when cer­
tain ded ions are made), 
English, and mixed-initiative 
English dialogue with the 
system. These are called in­
formal specification meth­
ods. Systems using them 
must have knowledge of the 
problem domain and of pro· 
gramming concepts in order 
to make the transformation 
ihto complete specifications. 

The other major area of AP 
research, the synthesis prob­
lem, is concerned, with gen­
erating the target program 
once a complete and unam­
biguou description of the 
specifications has been ob­
tained. SeveraJ approaches 
have been undertaken , One 
of these is illustrated by the 
PECOS and LIBRA modules 
within Cordell Green's PSI 
system at Stanford Universi­
ty. PECOS contains hun­
dreds of rules that may be 
applied to a program speci­
fication. Each rule alters the 
program, to varying extents, 
producing a refinement. 
Rules applied to refinements 
produce further refinements. 
By successive application of 
rules, PECOS attempts to 
move the original program 
specification in.to a target­
language implementation. A 
rule may be applied only i£ .its 

"if condition" matches some 
part of the current refine­
ment. Of course, sometimes 
several rules apply. This 
method generates a tree of 
refinements rooted in the 
original specifications. 
PECOS expands leaf node 
in that tree in Hs searach for 
an implementation. 

LIBRA, whose knowledge 
is also based on rules, 
analyzes and guides the 
development of the refine­
ment tree to achieve an effi. 
dent implementation. Plausi­
ble implementation rules tell 
what type of data structmes 
to use. Cost analysis rules 
estimate (with certainty fac­
tors) the expected efficfency 
of an implementation ob· 
tained by successive refine­
ments of a given node. Other 
rules describe when to shift 
attention to different nodes 
in the tree. 

The PSI system has been 
succes ful with a number of 
shorl programs in certain 
areas of nonnumeric com­
puti.ng. 

Conclusion 
No book is perfect, and 

volume 2 of the Handbook 
does have a few problems. 
Some article on overlapping 
topics do not mesh well, and 
sometimes examples are not 
clear. I found five references 
in the text whose entries are 
missing from the bibliog­
raphy. (The bibliography con­
tains nearly 400 items.) 

Overall, these problem 
are trivial and may be cor­
rected when the l-lanrlbook is 
updated. Like Volume 1, this 
volume succeeds in explain­
ing AI in a wa that is useful 
to both novice and expert. 
Doubtless the Handbook will 
become a basic AI refer­
ence. • 

Henry W: Davis is a professor of 
computer science al Wrig/rt S tale 
Uniw rsity, Duy/on, OH 45435. 
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"THE COMPUTER-LINE" 
"Committed to bringing computers within the reach of all Americans " 

1-800-255-4659 
1-213-716-1812 

1-800-525-7877 
1-303-279-2848 

California Colorado 

Open 7 Days a Week 


Mon.-Fri. 7 a.m. to 8 p.m. / Sat.-Sun. 8 a.m. to 6 p.m. 


Products for the IBM® PERSONAL COMPUTER 

M.B.I.ColumbiaHardware The Ultimate Peripheral for your IBM PCData Products 
MONTE CARLO 'M GT '" CARDPersonal Computer

NEW Five Functions-Memory1Ser1a11Parallel1Clock,Joys1ick 
Fea1unnt.Columbia Portable Computer • Up lo I Megabyle Expandable Memory 
• IBM P Compa11b11"y • One IBM Compatible Cen1ron1cs Parallel Pori 'The very personal computer' • 16·B1t 8088 Processor • One IBM Compal1ble Asbnchronous Communication Port Featunng · 8 Expansion Slols • Clock1Calendar (Battery· acked) with AlarmIBM PC compal1ble • Two RS232 Senal Ports • Dual Port Joys11ck lnlerlace • 128K RAM • Centron1cs Pnn1e1 Po11 • Future Upgrade Options. D111:1c1 Connect Modem• 2, 5'r•" hall he19tH drives • Double Density Floppy Disk SCA• 9" green or amber screen Controlle r 

• ThOusands o f dollars worm of lree • 128K RAM S1andard Memory 
software SCALL Monte Carlo •M Quatro '" 

SUPER 3000 SOFTWARE PACK INCLUDES: 
• 2 320K OS DD Disk Drives 

Same fea1ures as the GT '" . bu1 wilhout the Joyst1CI< pons $CA. 
Also Available : Homo Accountant Plus 

Perfect W111er (WOr<I Processing)HARD DISK VERSION l·C- MAGICPerl~! Speller fSpelllng Checker)With Floppy and rnteroal Prom Chip Perl~t Cale (EloClfonlc Spreadshootl 10 Megabytes Hard Drive SCALL Programmable Graphics Screen DumpPerfect Filer !Data Base Mana9e<1 
Pnn1 Spooling up to 64K Terminal Emulalion . SCI!Pertee t Soltwaic Customer Suppon HotlineIBM " Personal Computer 

Fast G1aphs !COIOf Graph•cs Report
Features: Genera1or) OUADRAM CORPORATION• 64K Memory Space Commanders !Colo• Graph•cs Game\ Quadboard : The memory board for the Microlazer:• 2 Tandon TM-100-2. AND MUCH MORE! IBM fea turing: • Bulferrng from SK to 64K32DK Byle Drives 

CALL FOR PRICING AND • Fully expandable Jrom 64 K to 256K (4-32 pages of text) • 1 floppy disk controller 
• Parallel Pon • Pnnter and Computer Independent INFORMATION ON THE• 1 color graphics card 
• Asynchronous {RS232) Senal Pon • Parallel Paral lel. Pa•allel Senal . EXTENSIVE SOFTWAREShmline dnves and hard disk drives 
• Clock.Calendar Sena!, Sena! availableSTANDARD WITH THEconfigurations ate available upon re· 
• RAM Disk Dnve SCALL • Compule wh11e you pnn1 1 setquest. COMPUTER ! 


Call for pricing 

on all IBM ' ' Systems. 
 SHUGART HALF PERCOM HARD DRIVES; 

HEIGHT DRIVE 
Disk Drives 

5 Megabyles SCALI 
MAYNARD ELECTRONICS 10 Megaby1es SCAL I Shugan OuatotyAccessories 1 5 Megabytes SC ALI Now available !or your IBM Floppy Disk Con troller for IBM PC 

20 Megabytes SCALIT & G Products : Wllh Parallel Port $179,00 5235.00
Trak Ball $ 45.00 With Serial Pon $209.00 

DAVONG HARD DRIVES :.1oyst1cks $ 45.00 TANDON Drive Special INTERNAL 01 EXTERNALMB/: SEIMANS DISK DRIVE Double S1detd Double Dens1 t\' 5 M gdbyles SCALIMonie Carlo Joyshcks $ 39.00 Double $ 1de'1 Doubl Den s1 1y 320K Bytes o l Storage ID Megat>yle> SCALIJoystick Adap1er s 14.95 320K Bytes of S1o•ajle TM· IOO? 15 Mcg,ihyt,., SCALIGlbson : 
ONLY 5245.00 20 MPq<tr,,,,. , SC ALI ONLY $245.00Light Pen S259.00 

Software 
ENTERTAINMENT: 

Frogger 
Zork I 
Deadline 
Temple of Apsha1 
Zork II 
Starc ross 
Zork 111 

BUSINESS: 
1-2-3 Lotus 
PFS File 
The Home Acountant 
PFS Report 
V 1s1calc 

Multi Plan 

Wordsla1 


EDUCATION: 
The Most Amazing Thing 
Story Machine 
Kindercornp 
Face M;:iker 

CALL FOR THE BE ST PRICES 

ON THIS MONTHS 


HOTTE ST SOFTWARE 


When in CALIFORNIA, visit us at Computer-Line of Los Angele~ 
(Warner Center) 


21054 Sherman Way Canoga Park 91303 


When in COLORADO, visit us at Computer-Line of Denver 
1136 South Colorado Blvd . Denver 80222 
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PRINTERS 
;.lloh Printers: 

Prownler I Parallel 
Prownler I Senal 
Prownter II Parallel 
Prownter II Serial 

)kld•ta: 

s 379.00 
s 499.00 
s 649.00 
s 699.00 

Mlcroline 92 : 160 CPS b1d1 rect1onal w1 1h 40 CPS 
correspondence. BO column $499.00 

~ l cro l ine 93: 160 CPS b1direc11onal with 40 CPS 
correspondence . 132 column $850.00 

'acemark 2350 : 350 CPS b1direct1onal 2 color 
pnn11ng, l'.16 column. 

Parallel 
Serial 

>acemark 241 O: 

$2099.00 
$2 199.00 

This is only a partial l isting 
of our product line. 

For all your 
microcomputer needs, 

give us a call . 

MONITORS 
Amdek: 

MODEMS 
o .c . Hayes: 

Micromodem II (Apple) 
Smartmodem 300 Baud 
Smartmodem 1200 Baud 
Smartmodem 120-08 
Smartcom II 

Novallon: 
J-Cat RS232 Direct Connect 
Smart Ca t 1200 Baud 
Applecat II (Apple) 

··u.s. Robotics: 
2 year warranty 

300 Baud 
1200 Baud 
Password 

$259.00 
$209.00 
S525.00 
$475.00 
s 85.00 

$119.00 
$455.00 
$149.00 

$179.00 
$479.00 
SCALL 

Parallel 
Sella! 

$2399.00 
52499.00 

Colo r I 
Color II 
JOOG Green 
300A Amber 

~~~~: g~ 1-­ ------D-l_S_K_E_TI_ E_S _______ 

OS Prism: 

Call for prices on all 
Okid ala Printers 

132 Color 51495.00 
Smith Corona : 

TP-1 Parallel or Seri al S 549.00 
Star Mlcronlcs: 

New Gemini tOX. •mproved lhroughoul' 
t 20 CPS. Parallel $CALL 

~EW ! Juk l: 
L Q 18 CPS . Pa1a11e1 $CALL 

BMC: 
Lo Res Green . 
Hi Res Green 

NEC: 
1201 Green ... . .. 
1212 Color Composite 
1203 RGB H1 ·Res Color . 

Zenith : 
ZVM-121 17MHZ 

Taxan : 
Amber 

Princeton Graphics : 
Outslandmg color for IBM 

$145.00 
$159.00 

$ 89.00 
$149.00 

$159.00 
$299.00 
5599.00 

5109.00 

$145.00 

$CALL 

..Kangaroo : 
The disks with the ·1 ump' on the compe tllion . OuIsland· 
Ing value with library case and a ten year wananty . 

S'/4 SSIOO (Box ol 10) . . ....... $21.95 
5'14" OSIDD (Box of 10) .......... . .... $30.95 

"NEW ll The '6-pak' : 
Same 10 year warranty & Library Case 

5'/•" SS/DD (Box ol 6) . . . . . . . . . . . $14.95 
5'/•" DSIOD (Box of 6) $19.95 

Verbatim: 
S'/•" SS/DO (Box of 10) $23.95 
sv.· OS/OD (Box ot 10) $43.95 

Elephant Diskettes : 
SW SSIDD (Box ol 10) $22.95 
s•;.· DSIOD (Box of 10) $29.95 

~ '-\\\\~ ~\\\~ 
Peripherals for All Computers 

Products for the APPLE® COMPUTER 


s 


iardware 
lcrosc; : 
A-40 : High rel1ab1hty wi th 
~o data srorage tracks SC ALL 

A·70 : Otlers exactly twice the 
s1orage capac11y or 111e 
Apple Disk II $CALL 

Jurth Dimension : 
With Controller Card SCALL 
Without Conlroller Card SC ALL 
ana Disk Drives : 
E1•1e I 40 t1ack SC ALL 
Elite II BO trael< SC ALL 
Eltra II 160 rrack SC ALL 

ERCOM HARD D RIVES: 
5. 10. 15, 20 Megaby1es . $CALL 
AVONG HARD DRIVES: 
5 1 o. t 5. 20 Megabytes 5CALL 

)oftware 
all for pricing on a ll software. 

OUCATION: 
Master Type 
The Mos t Amazing Thing 

Typing T utor 

Story M achine 

Type Attack 
Face Maker 

Accessories MBI Apple lie ' 
Provides these standard features 

--- Typewriler·slyle, fu ll ASCII keyboard. 

Ram Cards : MBI APPLETIME CARO upper and lower case. and auto-re-

M1crosor1 t6K s 79.00 Wotl<s w11h DB Master and V1sldex pea t leature 
Mlcrotek 16K Card SCALL Mountain Computer mode. Basic 6502A microprocessor (8-bll CPU) 

Davong 16K Card SCALL and pascal opera11on complete with 64K byles RAM memory 

CPIM tor APPLE : dalebook software s 79.00 16K byles ROM. wt11ch 1nc1uoes 

M1crosol1 Z60 Card $269.00 MB! VIP CARO: bum-in Apple-soil BASI C language 

Advanced Logrc SCALL Dual Por1 Parallel ,Senal • Color graphics and sound capabd1ties 

80 Column Cards : Graphics Card s 79.00 • Seven 1,0 expans•on slots 

V1dex wrth Sohsw1 tch $279.00 Use ASCII Express The Pro- • Back panel designed for quick 

Wesper Wlzard 80 5CALL less1onal 4.0 to s1mullaneousfy connect disconnect. using D-style 

Kensington System Saver: transfer data from modem lo connectors SCALL 

s 69.00 pnnter using th e VIP Card 
T & G: Mountain Computer: Franklin Ace 1000 

Joysticks s 44.00 CPS Mul t1 ·Funcuon Card SCALL Olfers 
Selec1-A·Port s 44.00 Orange Micro : 64K Mem°"y 
Game Paddles s 29.00 Grappler Plus SCALL 40 column upper 'IOwer case display 

KraH : Microbuffers: Apple lie compat1b1l 1ty
Joysltcks s 49.00 for Epson , IDS. NEC, & Ok1data more space between expansron slols 
Game Paddles s 33.00 16K S219.00 and internal Ian aid cooling $CALL 

32K $249.00 Call fo r p rices o n 
Franklin Ace 1200 

Now Available! 
ENTERTAINMENT: BUSINESS: 

Zaxxon T he Bank Street Writer WORDPROCESSING 

Frogger PFS : F ile 
On Line: Screenwnter 

The Profess•onal 
Zork I PFS : Repor1 Silicon Valley : 

Choplifter PFS : Graph Format II 
Southwest Data Systems : 

Ult ima II The Home Accountant ASCII Exp•ess. The Proless1ona1 
Deadline Visicalc 

Temple of Aps ha i Multi Plan NEC APC 
Zork I I Wordstar N EC's f1n esf business computer 

Wizardry dBase II 
only available al our retail stores 

"THE COMPUTER-LINE" 
Product Information & Order Lines : 

California Colorado 
1-800-255-4659 1·800-525-7877 
1-213-716-1812 1-303-279-2848 

C ustom e r Service & Order Inqu iry: 1 -213-576-6468 
U-'S '-J• Of'ief!!!I. 1e'let1 2 9'"· ciuh ~' All goocn a F'l<Mlt!<JO~ t~y on teoeope or 1ne C\JS.lOmer will°" ropa1190 OI reptacoci 31 OUJ rJ•GClef'OA Cus.!orm."trs. mu&& cau tor ttF1 ru-;...A n\,.mbo;i btllortt ro1..,rrn11g ;Jn)' 9000s. Th111 JiJQkltli1H 
a1,.1c1rri .:jll fl•no;anc.itt ".Q t;aul1'( [100(f'lo 'lo1Et t•H"'ll! mo rigm LO rep.11r 01 rttt1,.11n to thtl m~n 1111r:hll1er b r1111'.)U •H gaoal"I ~ t11Li'ty w1lll.t'I 1ne Sf)t)Clf1ed w c1Hatl4'f p.ood Any .gooos l li•rctNaie or sotlw.aro) re1utnod IOi' 1estocl..Jng ate SU'l),tOCt 
,s-. rMtot:lur'IO ll!e IU Oll' ll!st.tntion TIWt CN\..1911! tor eaneen&11on 01 or11e1s ·~ io-.. at Ckit MC.iflll()n No rwtu•nli on 50ltwi.ru Wt ~opt no •cSJ)On31btbty Por Mi l!illlSl(I d.n1m' m;tdo by n~nul•ctlJlors Pr!Qls quotOd lot Sloek an l'lllrta ~ 
!iUOjC(;i 10 ~ MlhDV1 rv:;n~ S~t.s llf\ APO ona interna:oono uctM:Jrie,. P!eitH iJdd 3•• rm1nimum S3 001 IO' !.l"l<Pprt~ II.PO add 10 all ptlCH 5'- '°' Sl~pc>1ng i""""~ 5-5001 W e w111 ca'ICul1ue 9'118et tre~o~ Ple.BM allow 1 
main• 01 '}we.ail tMu"' tt1M 11me fl1 Ml ()ll~e'I ,_. m •1 tOr r~~'~' 01 •II UPS OO'tv1t1ec QOCKJ&. QOOO!i rather thar- "-PO OI' 1momat1QN1JI Oeh.,.mod UPS 910\Wlo 
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DIVOng 5 MB Hard Disk System - $14115 / 12 MB- $1915 

Ouldn11- Ouadboard wllh Parallel 


Pur1. Serial Por1 Clock/Caleridar. Expandable 1o256K 

64 1111brd- $3-40 I 128 oo brd- SllS/ 192~ oo b<d- *Ot / 25tiKon 1110 - MN 

Oua11,11,..1111 Molllior - $&75 - AST& Persysl Exp Prod $ Clll 
- Allitk •••Ila~ ­

Mod 300 Phospllor - SlH Composite Coia. Ill - $3115 
IBM RGB Compatible Col01 II $450 I Col-Or I - $325 

- 1811/Tlll IO Disk Drms/Clllllln111 ­
IM 1()0 S1ngle40 fracll Orrve- $111 TM 100-2 Double 40 imk or,,e - Sna 

Appl• 11~ Co111puter Pniducta 
Apple Compatible Disk Coniroller $B5 


ApDle CompatjbleDisk Onve w/Cab1nel & Cable $200 w/Con1 roller $!80 

THC 111111 U111 51/•" DrlH $215 - Dual 111111 U11 $625 


Grappler Prin1er Interface '131 - wl16K Buller $210 

DIVOJlg 5 AB Hard Disk Svslem- $14115-12 MB-$111115 

-Epson/Smllh-Co1'Dn1 Prtnlers ­
R 80 $4Z5 mo $550 F>:IOO $695 

lRS 80 I Parallel Printer Cable S to 
IB ~ Parallel Pnnler Cable 8 35 

' ___, ma llCIOll&I 1£11111 1111 ' CAU 
~ U.1111115 J UU 

S!fll l~ Corona fP-1 t~ 11ei Oualdy Oa.sv 1•1nee1 $560 

Book Reviews 
' 

Starting FORTH 
Leo Brodie 
Prentice-Han Inc. 
Englewood Cliffs. NJ, 
1981 
348 pages 
so~cover, $17 ,95 
hardcover. 522.95 

Reviewed by 
Thomas Clune 

Any examination of 
FORTH quickly leads to 
Starting FORTH, written by 
Leo Brodie, a technical writer 
for FORTH lnc. (the Poly­
FORTH people) and editor of 
FORTH Dimensions , the 
FORTH interest Group pub­
lication . Starling FORTH is 
the only widely recommend­
ed book specifically on the 
language for two reasons. 
First, the book is authorita­
tive and comprehensive; sec­
ond , it has no real competi­
tion . 

This is a serious and sub­
stantial work, but the first 
th ing you notice is Brodie's 
cartoon illustrations through­
out. What are they doing 
there? Alas, the answer is 
"Nothing!' The line drawings 
do not help the reader at au. 
In fad, they are merely dis­
tractions , Similarly, Brodie 
sufler from the apparently­
universal characteristic of 
FORTH programmer 1 a pro­
pensity toward obvious 
puns. 

Despite these irritations, 
the book fs impressive. En­
cyclopedic in scope, it lists 
and illustrates the use of 
every standard FORTH word 
and catalogs differences be­
tween FORTH dialects. As 
you'd expect from the 
author's background, the 
un ique features of Poly­
FORTH are especially well 
documented. Brodie dearly 
explains the reasons for 
deviations from and addi­
tions to the .FORTH-79 stan­
dard. I particularly appreciat­
ed this feature : such explana­

tions are unfortunately tare. 
Further, the book is loaded 
with excellent hints and ad­
vice on working with 
FORTH. It also includes 
clear, brief exvositions o{ 
such key FORTI! concepts as 
factor.ing, 

It includes :nuch more, but 
that's the problem. By doing 
a bit of everything, Starting 
FORTH fails to do anything 
properly. It could be un­
bundled into two or three 
very good books on FORTH, 
but as a combination oper­
ator's manual, tutorial intro­
duction, and programmer's 
handbook, it has no focus. 
The book's tone is predom­
inantly tutorial, but it is too 
comprehensive to be a good 
FORTH tutorial. Yet as a 
reference book, it suHets 
from the tutorial motif . And 
it is indexed in the manner of 
a FORTH reference man­
ual- by FORTH words only. 
As a result, if you're trying to 
track down that handy hint 
on loading a stubborn block, 
you won't get any help from 
the index, 

Brodie appears to have 
tried to fiU the void of 
published material on 
FORTH with this one book. 
The result is t hat the reader 
is more impressed with 
l:Jrodie's understanding of 
FORTH than educated by his 
book. Not that the book is 
poorly written-in general, 
each subject is explained 
dearly and weJI. The prob­
lem is with the organization 
of the whole. The book 
needs a major editing job to 
give it focus, and it desper· 
ately needs a real index. 
Nonetheless, if you want to 
learn FORTH, you will need 
thfa book .• 

Thomns Clu11e is physical· 
chemfotry lnbornto ry coordinntor for 
the Chemis~ry Departme11f of 
Brandeis Univers ity, Wn// Jram, MA 
02154-. 
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ltS gotall the bases covered 

HP-16C. DECREASE YOUR

PROGR~G TfME. fNCREASE 
YOlJR PRODVcnvITY. Now software capable of conver ting across four number engineers and logic designers can Spend less 

bases, not onJy hexidecimal, octal, and decimal time on bit-manipulation, Boolean and base­
conversion functions and more time on 	 but binary as welJ. And it has the most power­

ful combination of bit man;Pulation, variablemore productive tasks. Like exµanding Your own creative potential. word size, and programming capabilities of any
How? Easy. pocket calculator in the marketplace to date. 

The HP-16C Programmable calculator is For the authorized HP dealer or HPsaJ es
office nearest You, call TOL~FREE 800­
547-3400 and ask for operator #70 M-E6 a.m.-6 p.m. PSI 

Personal computers and Calculator 
profe sionaJ on the move. 

Circle 209 on Inquiry carcl. 
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Amen'can National Stwidard 

Pascal Compttter Progmmrni11g 
I.i111gr111ge. New York: Institute 
of Electrical and Electronics 
Engineers Tnc. , 1983; 128 
pages, 18 by 26 cm, hard­
cover, ISBN 0-471-88944-X, 
$17.95. 

Arr Apple fol' the Thache1; 
Fundamentals of lnstmctionnl 
Computing, George Culp and, 
Herbert Nickle . Monterey, 
CA: Brooks/Cole Publishing 
Co., 1983; 256 pages, 18.5 by 
2.3.3 cm, softcover, ISBN 
0-534--01378-3, $15.95. 

Apple Machine Language. 
Robert D. Rose n. New York: 
Holt, Rinehart and Wi.nston, 
1983; 256 pages, 18.8 by 23.3 
cm, softcover, ISBN 0-03­
063336-2, $19.95. 

Atari Programming with 55 
Pmgmms, Linda M. Schreiber. 
Blue Ridge Summit, PA: Tab 
Books, 1982; 254 pages, 19.5 
by 23.3 cm, softcover, ISBN 
0-8306-1485-0, $13.95. 

BASIC for Business for the 
VAX and l/11.> PDP-11, 2nd ed ., 
Val Silbey and Alan] . Parl(er. 
Reston, VA : Reston Publish­
ing Co., 1983; 272 pages, 18 
by 24 cm, hardcover; ISBN 
0-8359-0358-3, $21 .95, 

BASIC Exercises for tlie Atari, 
]. P. Lamoitie.r. Berkeley1 CA: 
Sybex, 1983; m pages, 17.8 
by 22.8 cm, softcover, JSBN 
Q. 9588-101-2, $12.95. 

BASIC Progmmming Primer, 
2nd ed., Mitchell Waite and 
Michael Pardee. Indianap­
olis, fN : Howard W. Sams & 
Co .. 1982; 378 pages, 14.8 by 
22.8 cm, spiral-bound, ISBN 
0-672-22014-8, $17.95. 

Before You Buy 11 Computer. 
Dona. Z. Mella.ch. New York: 
Crown Publishers lnc. (One 
Park Ave.), 1983; 224 pages, 
18.5 by 22.8 cm, softcover, 
ISBN 0-517-54733-3, $8.95. 

CDP Rroiew Manual: Data 
Processing Han4book, 3rd ed.1 

Kenniston W. Lord Jr. New 
York ; Van Nostrand Rein­
hold, 1983; Sl2 pages, 21 by 
27.8 cm, softcover, ISBN 
0-442-26087-3, $29.95. 

Choosing a Worn Processor, 
Phillip I. Good . Reston, VA: 
Reston Publishing Co., 1982; 
209 pages, 15.5 by 23.8 cm, 
hardcover, ISBN 0-8359-CJ761­
9, $18.95. 

COMAL Handbook, Len 
Lindsay. Reston, VA: Reston 
Publishing Co., 1983; 336 
pages, 17 by 23.S cm, spira l­
bound, ISBN 0-8359-0878-X, 
$18.95. 

Computer Network An:/1itec­
hires1 Anton Meijer and Paul 
Peeters. Rockville, MD: Com­
puter Science Press lnc., 
1983; 418 pages, 15 by 23.5 
cm, hardcover, ISBN 
0-914894-41-2, $27.95. 

Concise Encyclopedia of Infor­
mation Tecf111ology1 Adrian V. 
Stokes. Englewood Oiffs, NJ: 
Prentice-Hall, 1983; 288 
pages, 22.8 by 15.3 cm, soft­
cover, lSBN 0-13-167205-3, 
$9.95. 

Design anti Annlysis of Soft­
ware Systems, AJan Daniels 
and Dem Yeates, eds. Prince­
ton , NJ : Petrocelli Books, 
198.3; 270 pages, 1.3.8 by 21 cm, 
softcover, ISBN 0-89433-212­
0, $15. 

Doi11g Business with Pascal, 
Richard Hergert and Douglas 
Hergert. Berkeley, CA : 
Sybex, 1983; 384 pages, 17.8 
by 22.8 cm, softcover1 ISBN 
0-89588-091-1, $16.95. 

Tile Elements of CAL, David 
Godfrey and Sharon Ster­
ling. Reston, VA: Reston Putr 
Jishing Co. , 1982; 296 pages, 
15.3 by 22.8 cm, softcover, 
ISBN 0-8359-1700-2, $16.95. 

From Bakl.'r Street to Binary, 
Henry Ledgard, E. Patrick 
McQua.id , and Andrew 
Singer. New York: McGraw­
Hill, 1983; 296 pages, 13.8 by 
21,3 cm, softcover, ISBN 
0•07-036983-6, $10.95. 

Fundamentals of Corrip1~ters 
and Dain Processing wit/1 
BASIC, Wilson T. Price. New 
York: Holt, Rinehart and 
Winston, 1983; 448 pages, 19 
by 22.5 cm, softcover, ISBN 
0-03-063231-5. $21.95. 

Graphics Referral Catalog, 

3Td ed . Engineering Systems 
Group. Marlboro, MA : Digi­
tal Equipment Corp., 1983; % 
pages, softcover, 21 by 27 cm1 

TSBN-none, $5. 
How to Choose Your Small 

Business Conrpuler, Mark Birn­
baum and John Sickman. 
Reading, MA: Addison­
Wesley, 1982; 158 pages, 18.8 
by 23.3 cm, softcover, ISBN 
0-201-10187-4, $9.95. 

How to Select Your Small 
Computer, Hille.I Segal and 
Jesse Ber: t. Englewood Ollis, 
NJ: Prentice-Hall, 1983; 208 
pages, 21.5 by 27.8 cm, soft­
cover, fSBN 0-13-431320-8, 
$14.95. 

The Jeon Programming 
Language, Ralph E. Griswold 
and Madge T. Griswold. 
Englewood Cliffs1 NJ: 
Prentice-Hall, 1983; 333 
pages, 15.5 by 22.8 cm, soft· 
cover, ISBN 0-13-449777-5, 
$19.95. 

The bis and Outs of the Trmex 
TS 1000 & ZX 81, Don 
Thomasson. Nashville, TN; 
Melbourne House Software 
lnc.1 1983; 104 pages, 14 by 21 
cm, softcover, ISBN-none, 
$12.95. 

lr1side Al11ri BASIC. Bill 
Carris. Reston, VA: Reston 
Publishing Co.1 1983; 192 
pages, '17.5 by 23.5 cm, soft. 
cover, ISBN 0-8359-3082-3, 
$12.95. 

111trod1lCtiott lo Arithmetic for 
Digital Systems Designers, 
Shlomo Waser and Michael]. 
Flynn. New York: Holt, 
Rinehart and Winston1 1982; 
336 pages, 18 by 24 cm, hard-
over, ISBN 0-03-060571-7, 

$35.95. 
J11tl'Od11ctirm to Comp11tt?rs, 

Elias M. Awad . Englewood 
Cliffs, NJ : PrenHce-HaU, 
1983; 512 pa.ges, 17 by 23 cm, 
.softcover, ISBN 0-13-479444-3, 
$19.95. 

Kids 1111d Computers , The 
Pnre,,ls' Microcontpute7' Hand­
book, Eugene Calanfer. New 
ork: Perigee Books, 1983; 

192 pages, 17.8 by 23.5 cm, 
ISBN 0-399-50749-3, $7. 95. 

Microcomputers in Small 
B11si11ess, Robert D. Randall. 
Englewood Cliffs, }: 
Prentice-Hall , 1982; 144 
pages, 17.3 by 23.3 cm, soft­
cover, ISBN 0-13-58074 -8, 
$8.95. 

Microproce sors for Man· 
agers, Ronald L. Krutz . 
Boston, MA: CB1 Publishing 
Co. (286 Congress St.), 1983; 
148 pages, 16 by 24 cm, hard­
cover, lSBN 0-8436-1610­
5, $24.95. 

Microprocessors: Pri11ciplr:s, 
PmgTa111111f11g & J11terftlci11 >, 
Kenneth Muchow and Bill R. 
Deem. Reston, VA: Reston 
Publishing Co., 1983; 512 
pages, 18 by 24 cm, hard­
cover, ISBN 0-8359-4383-6, 
$23.95. 

Pnse11/ Under Unix, ).N.P. 
Hume and R.C. Holt. Rest:on, 
VA: Reston Publishing Co., 
1983; 402 pages, 18 by 24 cm, 
hardcover, lSBN 0-8359­
5446-3, $22.95. 

Pilgrim in lh Micro World, 
David Sud.now. New York: 
Warner Books, 1983; 239 
pages, 14.S by 22.5 cm, hard­
cover, ISBN 0-446-51261-3, 
$15.50. 

Problem Solving with BASIC, 
Rima.rd Dillman. New York: 
Holt, Rinehart and Winston, 
1983; 336 pages, 17.8 by 23.5 
cm1 softcover, LSBN 0-03­
061981-5, $19.95. 

Professio11nl Pros m111mi113 
Thch11iq11es-Slarti11g wlt/1 the 
BASJCs1 Richard Galbraith . 
Blue Ridge Summit. PA: Tab 
Books, 1982; 308 pages, U.8 
by 20.8 cm, softcover, ISBN 
0-8306-0128-7, $10.95. 

Robot Motio11: Plar111irz1: mid 
Qmtrcl, Michael Brady, John 
M . Hollerbac.b1 TITilothy L. 
Johnson, Tomas Lozano­
Perez, and Matthew T, 
Mason , eds. Cambridge, 
MA : MTT Pres 1 1982; 608 
pages, 16 by 24 cm1 hard­
cover, lSBN 0-262-02182-X, 
$37.50. 

Scripsil Made Clear, J, S. 
Wilson. relton, CA: Delegate 
Press (3Kelldon Dr.), 1982; 96 
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The SIOO-PC is a cost e ffective high performance 
Ooppy based system ideally suited to business 
and scientific applications. 

The SlOO-PC by Lomas Data Products: 
Offering high perfonnance at a "low" price . .. 
and it's IBM-PC diskette compatible. 

The system offers the followmg standard features· 

•	 Two 5~ M double sided disk drives 
(640 Kbytes of storage) 

• Two serial ports. Two parallel ports 
• Battery protected clock calendar 
• MS-DOS** operating system (others optional) 
• 	 128KRAM 
• 8 MHZ 8088 processor (8087 optional) 
• 	 15 slot SI 00 mother board 
• Attractive desktop enclosure 

And, the SIOO·PC is diskette compatible with the IBM-PC and 
most programs will operate without any changes. Plus, with its 
Sl OO bus expansion capabili ty . .. your system will never be 
outdated, 

LDP also 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 
to l OMHZ operation . . .... PRICES start at $425.00 

• BAZJTALL SYSTEM SUPPORT BOARD 
2 serial , 2 parallel ports. battery protected clock 
calendar, Hard disk controller hos1 imerface.... , , 

PRICE $325.00 

• LDP1Z8/Z56K DYNAMIC RAM 
Advanced dynamic RAM with LSf controller 
for failsafe operation, parity.. . . . . . . . . .... , ... , . 

Price 12BK- $495.00, 2S6K - $795.00 

• RAM67 HIGH PERFORMANCE 
STATIC RAM High speed OOOns) low power CMOS 
static RAM. 128K bytes, extended addressing .. .. .. . . 

PRICE $1200.00 

• 	 LDP7Z FLOPPY DISK CONTROLLER 
Single/double density. single/double sided disks. 
both 8" and 51A n inch drives simultaneously... ' ... 

PRICE $275.00 

• LDP88 8088 SINGLE BOARD 
COMPUTER 8088 CPU, lK RAM, B K EPROM , 
Monitor RS232 serial port, 8 vec1ored in1er­
rup1s. . ............ ... PRICE $349.00 

•CP//\ -8$, MPIM·S$ •nd CONCURRENTCPIM-86 arl! trademarks ofDiotl<JI ~search. 
MS·DOS rs lr.trJemark ofMicrosoft. 

•• llghlmng One IS lnidemDrk of Lorrui~ Dllta Prod~cts, lnr:. 

'futo addillonal boards are available for JULY 
delivery. 

• LIGHTNING 286 - 80286 CPU BOARD 
Offers 4 times the performance of a SMHZ 8086 
CPll while maintaining software compatibility . . .. . 
. . . . . . . . . . . , , . . . ..... .PRICE ... .. CALL 

• OCTAPORT 8 PORT SERIAL BOARD 
8 serial ports 0 to l9200 baud operation real time 
clock interrupt. Ideal formuJti-user systems such as 
MP/ M-86.* . . . . . . . . . ...... PRICE . . . . CALL 

All o LOP boards are ully tested to exacting 
standards and carry a one year warranty. We 
specialize in l 6-bit products & support the four 
major operating systems for 16-bit processors: 
CP/M-86*, MP/ M-86, CONCURRENT CP/M-86*, 
and MS-DOS (PC·DOS). 

If your application requires 16-btt computing 
power and 
versatiUty, call 
Lomas Data 
Products today. 

Dealer inqwries invited. 

LOMAS DATA PRODUCTS, rNC. 0 66 Hopkfnlon 
Road, Westboro, MA 01581 0 Tel : (617)368-6434 
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Books Received ............................................................................ 

pages with cassette, 21.5 by 
28 cm, soft-cover, ISBN-none, 
$16.95. 

The Software Catalog: Micro­
computers, Spring 1983. New 
York : Elsevier Science 
Publishing Co. (52 Vanderbilt 
Ave.), 1983; 808 pages, 21.3 
by 27.8 cm, softcover, ISBN 
0-444-00745-8, $69. 

Standard Pascal User 
Reference Ma.11ual, Doug 
Cooper. New York: W. W. 
Norton & Co. Inc., 1983; 192 
page , 19.8 by 23.5 cm, soft­
cover, ISBN 0-393-30121-4, 
$12.95. 

Str11cl11red Cobol for 
Microcomputers, Keith Carver. 
Monterey, CA: Brooks/Cole 
Publishing Co., 1983; 424 
pages, 21.5 by 27.8 cm, soft­
cover, 156 534-01421-6, 
$17.95. 

Slruchired Problem Solving 
with Pascnl , Lawrence 
Mai.lack. New York: Holt, 
Rinehart and Winston, 1983; 
400 pages, 17.5 by 23.5 cm, 

MicroScri:fe/™$99 
State of Iha Art ex1 Fonna.ne r 

• tJCOr:nllbJC' ~neirfc: m.ar:kup
• .muUllilne twiact111.s, toolers., and IOO!nOl.H 
• i1UIDm11r1c wJdow ind OfDhll.n ~UCID•e~n 
• automatle neVan numtM!rl rlg 
• .1utamallc tJUl'IDl, numbo•. 1nd dtlw.itiOfli klll 
• 1lo;i,tang and lnllne l\oUtH 
• !ell. cen~c(, r~ri.1, Of H;stJ 1~ IOx:t 111vnn1w.1 
• lert 1ntJ r'Oht nden1lon w11h (jeil;ry ;and dUralilGn 
• · !>old. t1nOarscora, a.n.d PifOJ)Or1kJ.(\11 .SDICina 
• m1c10• ~d gymbofs
: gi;i~r:,r;:,~~lc!:r:1 uolimlted 5flB 

• IDfl11•1 pt"'lew
• IDS. Dumo. Di•l>la EC. C. ITOtt o1ld llll nv 
• 1a111t ol contents. noeio (16 bit onl)I) ­

: ~~dft~,~~~=~]~~al113'l:r1 CM\ly) •r.CA 

MicroEd'" $49 
Cu•loml;oabte F~ll Screen Edl lor 

• Wll cursor eontrot bit C..i1'111tlar. "¥Ord. CM ~"" 
• PO$llllWI 10 IOp or ~uom or window or II~ 
• !'t'tmll tJy Ill\ h~ll vwiAdDW'. or l'UI wlndrnv 

: S:~ b,; :::;~:••'1:,~,~·~~obkletl 
• r~ud l!J:Hun;al flills. lnlD cumml !"lei 
• coiw. mow. ind 'Wtilt tirockl ot ,e:.:1 
: ~~r.:e!~Jr~~~dV'Mf 101 i• 

~"ti·iile U $. 4~1Ji.K--U.SllDtlt CA•H.IDMll.IM"-. 
M~lt5'. tlC. I ' SS'!ilJ O'iWW ft aw•· ~;Ho" SiK'O ~ 

Micro'I}peT~ 
6531 Crown SIYd.. &ilia 3A, SonJo•u. CA 95120 

(~Olli 997;5025 
• C............ 	CN~ .-.'II Ir~._ fll Dqllil RHll•M. JIC..OOS 

1~ 1 • KH'*A Ol ltiM COIWMIOl'li 
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softcover, ISBN 0-03-060153­
3, $19.95. 

Ta/king Computers and 1i!/e­
commu11ications1 John A. 
Kuecken . New York: Van 
Nostrand Reinhold, 1983; 256 
pages, 15.5 by 23.5 cm, hard­
cover, ISBN 0-442-24721-4, 
$26.50. 

Tillorials in Modem Com­
1111111 ication (fEEE Com­
munications Society), Victor 
B. Lawrence, Jo eph 
LoCicero, and Laurence B. 
Milstein, eds. Rockville, MD~ 

Computer Science Pre s, 
1983; 360 pages, 22 by 28.5 
cm, hardcover, ISBN 
0-914894-48-X, $33.95. 

VA}( Basic, David Weinman 
and Barbara L. Kurshan . 
Reston, VA: Reston 
Publishing Co., 1983; 286 
pages, 17.8 by 24 cm, hard­
cover, JSBN 0-8359-8239-4, 
$21.95. 

Vic Revealed, Nick Hamp­
shire. Rochelle Park, NJ : 
Hayden Book Co.1 1981; 284 

1 

11 

l 

II 

pages, 14.8 by 20.8 cm, soft­
cove.r, ISBN-non e, $12.95. 

Voice Teclmologi;, Edward R. 
Teja and Gary W. Gonnella. 

Reston, VA : Reston Publish­
ing Co. , 1983; 224 pages, 16 
by 23.8 cm, hardcover, ISBN 
0-8359-8417-6, $19.95.• 

This Is a list of books received at BYTE Publlcauons during this 
past month. Although the list 1s not meant to be exhaustive. 1t.s 
purpose ls to acquaint BYTE readers with recenlly published tJtles 
In computer science and related fields . We regrec rhac we cannot 
review or comment on all the books we receive; instead, this list 1s 
meant to be a monthly acknowledgment or these books and the 
publishl'rs who sent them. 

BYTE's Bugs 

A Word of Caution 

Word has reached us thal 
a bug may be lurking in list­
ing l of James Folts's article 
''Cross-Reference Utility for 
IBM PC BASIC Programs'' 
(August 1983 BYTE, page 
378). ln this program , li ne 
numbers are stored in integer 
variables to speed up pro· 
cessing. This, however, limits 

Apple U, II • 
TASSO Models I, Ill 

Commodore 64, VIC 20 
ZXB0/ 81 ond TS1000 

Regularly $89.95 

Now Only $59.95 . 1•.00 "' ' ~­

Complete or Starter K~ls Avalieble 

Circle !!82 on l"qulry card. 

the line numbers to va1ues no 
greater than 32767. To ha ndle 
larger lines with this utility, 
drop the percent sign (%) 
from the variables UNE. 
NO% and LINE.REF% . In 
line 6050 on page 382, change 
SPACE$(5) to SPACE$(6) . 

Our thanks to James Folts 
for pointing out this poten­
tial problem. • 

AME• VIC 10 
80 Col./64K 24K mem exp.1 

BARE BOARDS 

29.00 
• lncJudes printed PCB 
• Pictorial layout 
• You add parls and labor 

Assamble<I •••• 1Z9.95 IAssembled ••.• 109,95 

Gemini IOX prln1cr ........ . ...... 31~95 


Paral lel card w/ cnble . ...... . .... . ... . . 69.95 

Z8D PIU$ . .. .. .. . ...... ..... , , ....... 129,!l.5 


"THE OPERATOR" Joo aand modem 
doesn'I require wr ol ea rd Softwara a/IC! lull 
documentation lncludnc, ln1s rlae&~ with most 
~ommunlc~llon• •otlware lnclud ng A.E PRO 
A.u10 answ r wldl..connoct. 

I 
149.95 

I 


DATIMUTE 

Corporatlan 


3086 lUieellng St 

A\Koro. CO 800l 

( 30)) 366-5267 
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Introducing a sensible solution 

to the problems of dBASE II' 


dBASEII The SeI!Sible Solutfon 

Records Per File 65,535 999,999 

Maximum Record Size 1,024 bytes 1,536bytes 

Fields Per Record 32 384 

Key Fields Per File 7 10 

Number of Files 
Simultaneously Accessible 2 10 

Number of Screens Per Program Limited by Limited only by 
system memory system storage 

Data. Dictionary No Yes 

We don't mean to debase dBASE II. but if 
you're looking for a data base manager that's long 
on features, dBASE I1 can come up a little shorl 

For instance, a single dBASE II 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 dBASE 11 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 Solution lets 
you handle the kind of tough assigrunents that 
dBASE D can't: 

You can design data !iles with more than 300 
variables. You can create reports using 10 different 
files at once. You can even set up file locking for 
multi-user computers. 

Ready to get down to business. 
A data base manager without ready-to-run 

application programs is hardly worth 1he disk it's 
copied on. 

So, along with The Sensible SolulJon, you can 
also add The Sensible Solution Bookkeeper™ or 
Sensjble Mandgement;"' our complete one-entry 
accounting and management system. 

They're both affordable. Business-tested And 
supplied with source code so you can make your 
own modifications. 

A sensible trial offer. 
When you purchase The Sensible Solution, 

we'll send along a special trial disk that lets you create 
forms and enter a limited number of records. 
lf, after 30 days, yo '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 Jose. 

Except the problems of cl.BASE II. 

The Sensible Solution 

To order, write or call O'Hanlon Computer Systems, 11058 Main Street, Bellevue. WA 98004 USA, 


Phone (206) 454·2261 . Prices. The Sensible SolutJon-$695. Sensible So/u/Ion Bookkeeper-$495, Sensible 

Md!1agement - $895. In Washington, add 6.5% state lax. VISA, Mastercard and dealer inquiries welcome. 
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Clubs and Newsletters 

For Occupatlonal 

Therapists Only 


The Occupational Therapy 
Microcomputer dub is de­
signed for computer users in 
occupational therapy admirtis­
tr tion, cl inical practice1 edu­
cation, and research to share 
software and information. 
Members receive a subscrip­
Uon to the bimonthly Occupa­
tional Therapy Microcom­
puter Club Journal . Dues are 
$5: a sustaining membership is 
$20. For further information, 
write to Mkhae1 Weber, 
Occupational Therapy Micro­
computer Club, 206 North 
Green St., Tuckerton, NJ 
08087, or call (609) 296-3056. 

IBM PC Users 
In Boca Raton 

A computerized bulletin 
board ls availabl for meetings 
and business at the College of 
Boca Raton's South Florida 
lllM Personal Compu ter Users 
Group. Interested parties can 
contact Wyatt Bell, College of 
Boca Raton, 3601 North 
Military Trail, Boca Raton, FL 
33431, (305) 994-0770, ext. 8J 
or ext. 14. 

Tidewater of 

Virginia Beach 


T he Tidewater Commodore 
Users Group (TCUG) Invites 
anyone interested in Com­
modore computers or in com­
puting lo inquire further. 
Contact Tidewater Com ­
modore Users Group, 4917 
Westgrove Rd ., Vlrgin.ia 
Beach, VA 23455. 

1'1dlanapolls Group 
for the IBM PC 

The IBM PC Users Group, 
a nonprofit organ.i:z.ation , 
me ts on the fourth Monday 
of each month at 7 p.m. al the 
Computerland store in India­

napolis, Indiana. Members 
have access to a library oF 
disks, books, and magazines 
as well as the information 
from monthJy newsletlers. In­
dividual memb rship i $15; 
family memberships are $20. 
For more informaJion, contad 
Davie Reed , IBM PC Users 
Group, POB 68271 , Indianap­
olis, IN 46268. 

Computers 
In the Legal Mode 

The Law School Computer 
Group (LSCG) of Dallas, 
Texas , keeps members in­
formed about computer usage 
and advancement in the legal 
profession through articles in 
its quarterly newsletter, 
Dalaline. A network is sup­
ported . All people in the legaJ 
community, incl uding stu­
dents, alumni, and lawyers, 
are invited to join . Member­
ship costs $5. Contact the Law 
School Computer Group, 
Southern Methodist Univer­
si ty School of Law, Dallas, 
TX 75275. 

NCR Users Form 
Global Cooperative 

NCR World is an indepen­
dent cooperative of NCR 
users. The organization pro­
vides such service as tech~ 

nical and softwart! eJ<changes , 
product reviews , and a jour­
nal called the NCR Monthly. 
Membership is $92 in lhe 
U.S.: forclgn rates vary. For 
further details, contact NCR 
World Inc., POB 399, Cedar 
Park. TX 78613. or call (SU) 
250-9023. 

Smart Users Group 

The Santa Monka Area 
TRS-80 Users Group (SMAR­
TUG) meets on the third 
Wed nesday of each month at 
7 p.m. at the Senior Citizens 
Center in Santa Monica, 

California . For further details, 
contact SMARTUG, 1433 
1th St. #3, Santa Monica, 

CA 90401, or call (213) 
394-5997. 

Long Live FolkUre 

The Folklife Termlnal Club, 
a Commodore users group, 
maintains a software library 
f more than 5000 public­

domain programs. Any lnter­
l'Sted Commodore owners and 
users can contact the Folklife 
Terminal Club by writing to 
POB 2222, Mount Vernon, 
NY 10551. 

Focus on Basis 
A national users group has 

been formed for the Basis 
computer. Participants will 
share knowledge and skills. 
For information, contact Ms. 
Barbara Thomas, Suite 320, 
100 Almeria Ave ., Coconut 
Grove, FL 33134. 

Transportatlon 
Communication 

Users of Personal Com­
puters in Transportation 
(UPCIT) is a group that ex­
plores the use of computers in 
analyzing , graphing , or 
transmitting data related to 
~ransporta ti on operations, 
rates, costs, or markets. For 
furthe.r details, contact Arthur 
Todd, Lincoln Electric Co., 
22801 St . Clair Ave . , 
Cleveland, OH 44117, or caJI 
(216) 481-8100. 

Midwestern Chronicle 

The Greater Cleveland PC 
Users Group produces a news­
letter, PC Chronicles, and 
meets the first Saturday of 
every month a t 2 p .m. at the 
Beachwood Public Library in 
Beachwood. Ohio. Anyone 
interested is invited to attend 

meetings designed lo educate 
members in the capabilities o 
the IBM PC and similar 
microcomputers. Membership 
dues are $15 a year and in­
clude access to a book and 
magazine library and public­
domain software. Newsletter 
exchanges with other groups 
are welcome. An online 
buUetin board is planned. For 
infonnation , contact Roy Mc­
Cartney, 30704 Royalv iew 
Dr., Willowick, OH 44094, or 
call (216) 944-5173. 

For Users 

of the Tl PPX-59 


Users of the Texas Instru­
ments Tl-58/59 can join an 
independent club dedicated to 
the use of TI-manufactured 
hand-held computers and cal­
culators. The dub produces a 
newsletter, Tl PPC Notes , and 
welcomes aU former members 
of the Tl-supported PPX-59 
club. Membership is $25 a 
year and includes the news­
letter. Contact PPC Publica­
tions, POB 1421, Largo , PL 
34294. 

North Star Notes 
Via Polarls 

The North Star Computer 
Society (NSCS) produces a 
monthly newsletter, Polaris, 
that ts dedicated to exchang­
ing information about Norlh 
Star compufers, software, and 
peripherals. The group of pro­
fessionals and hobbyists meets 
on the third Wednesday of 
each mon th at 7:30 p ,m. Dues 
are $24 a year. For details, 
write to NSCS, POB 311 , 
SeattJe, WA 98111. 

Computen In Schools 

The Timex/ Sinclair Educa­
tors' Users Group of Texas 
Wesleyan College, in coopera­
tion with Timex Computer 
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our Products are 
compatible with AppleT; 

Franklin,'; and other Apple 
compatibles. 

Disk 
Drives 
Half·hlgh, contemporary sflm line 
stvlfng, quick disconnect cable, 
Whisper quiet operation, fast 12 MS 
step rate. 

Drive only, w t cable & $29995 
documentation 1#04161 

Drive, wI controller, 
cable & oos 1 ~04191 

High
Res 

.:s~;;.:;.----:;Monitors 
Stylish, 12 Inch anti.fatigue screen, 

1000 line resolution, low power 
consumption. composite video. 

Green phosper 
monitor & c:able 

Amber phosper 
monitor & cable 

(110432) $17995 

(#04331 $18995 

cooling System I 
Power Monitor 
Fits computer or monitor stand, 2 
surge suppressed grounded power 
outlets & single Illuminated switch 
controt of system 

Cooling sys tem / $ 7g· 9 5 
power m onitor HKJ411ll 

A.rcade Quality 
Joystick 
Steel case for durabllltv and weight 
stability, self centering control, 2 
micro switch buttons, varlable rate 
response 

Professlonal Jovst~ ck & $6995 
cable 1110431 1 

Portable 
Graphics Tablet 

Arm mounts on any desk, table or 
graphics board, uses colot or B/ W 

graphics, menu driven 
software. 

....., 

Graphics tablet, cable & $19995 
software (#04291 

so column card 
Features Inverse Video. sottswitch & 
composite Video cable. 

80 column car d & s1599s 
manual 1#04201 

Apple, Is a t ra oemart< 01 Apple computers, Inc: 
f ranl<lln Is tl'le craa emark Of the Fra nklin 
com pu ter Coro. 

Send coupon and proof of purchase from vou r dealer to WT! - Allow 4 weeks for delivery 

• • •••lcouPON I•••I• • • • • • lcouPoN I••••• 
•Purchase any disk drive or• • Purchase two disk drives • 
•monitor and get the • • or drive/ monitor and get • 
• professional Joystick • • the 80 column card • 
• (#0431) for s·.3900 •• (#0420l for s5.900.•A •Aonly • only • 
• Offer gooa ror a limlreCf time only. • • Offer gooo for a llmltt>Cl trme only. • 
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Clubs and Newsletters-----------------------­
Corporation, produces a 
quarterly newsletter, The TEC 
New.s, dedicated to the ap­
plication of low-cost com­
puters to educational settings. 
Each edition will contain a 
theme section, a teacher­
report section, and an applica­
tions section that provides 
lesson plans, programming 
tips, and ideas. The newsletter 
is free to educators. For infor­
mation, write to M . Mark 
Wasicsko, School of Educa­
tion, Texas Wesleyan College, 
Fort Worth, TX 76105. 

A Free HUG 

Membenhlp 


The Schenectady HUG 
(Heath Users Group) meets on 
the third Wednesday of each 
month at 7:30 p .m. to pro­
mote familiarity with hard­
ware and software relating to 
the Heath H-89, H-8, HOOS, 
and the CP/M operating 

systems. Membership is free 
as no newsletter is produced, 
although the group is avail­
able via a bulletin-board ser­
vice, for which there is a $10 
user's fee. Further information 
is available from Walter 
Whippl at (518) 385-5660, or 
write to Schenectady HUG, 
c/o T . Budge, 715 Sanders 
St ., Scotia, NY 12302. 

Clubs and 

News Notes 


The Silicon Valley Color 
Computer dub (SVCl) Eor 
users of the TRS-80 Color 
Computer now meets on the 
first Tuesday of each month a t 
7:30 p.m. in the Oysan 
Auditorium at 5201 Patrick 
Henry Drive in Santa Clara, 
Califomla . Write to Silken 
Valley Color Computer Oub, 
POB 61593, Sunnyvale, CA 
94088. (For the first mention 

of this dub, see February 1983 
BYTE, page 444). 

Subscribers to Interactive 
Video Teclinology, a newslet­
ter produced by Heartland 
Communications (233 Sunrise 
Dr., Shreve, OH 44676), c.an 
now access all back and future 
issues via Newsnet, an elec­
tronic tnfonnation and re­
trieval service (March 1983 
BYTE, page 491) . 

Artic le submissions are 
welcome to T/Je 110 Connec­

tor, the n wsletter produced 
by the San Diego Atari Com­
puter Enthusiasts (SD-ACE), 
5353 Baltimore Dr. H39, La 
Mesa, CA 92041 Oanuary 
1983 BYTE, page 469). 

The Connecticut IBM Per­
sonal Computer Users Group 

meets. on the fourth Tuesday 
of each month at 6 p .m. Con­
tact Davis or Sherry Foulger, 
POB 291, New Canaan1 CT 
06840, (203) 744-4002 . • 

Bug In Board 

A bug popped up in 
William Barden's article "A 
General-Purpose IIO Board 
for the Color Computer" 
Uune 1982 BYTE, page 260). 
Substitute pin 32 (CTS· ) for 
pin 36 (SCS.) on the Col r 
Compuh~r 110 bus. The board 
is now addressed with hexa­

decimal COOO, 1, 21 and 3 in 
place of the addresses hexa­
decimal 3FFO, 1, 2, and 3. 

Using the SCS.. signal for 
the device selection doeG not 
enable the 82SS at the proper 
time because the SCS • signal 
is not developed from the E 
clock. The E clock should be 
used together with an 110 de­
vice a.ddress for proper 110 
device qperation. • 

In Less Than 3 Minutes 
Your IBM Model 50, 60, 65, 75, or 85 


Electronic Typewriter 

can be an RS232C PRINTER or TERMINAL 


CALIFORNIA MICRO COMPUTER Models 5060 and 
5061 can be installed easily and require NO modifications 
to the typewriter. 

For additional information contact: 

CALIFORNIA MICRO COMPUTER 
17791 Jamestown Lane Huntington Beach, CA 
92647 (714) 847-4141 

502 Se~bcr 19113 Cl SYTE Publi tlon• '"°' 

Compiler 
Since November ol last year, we've been tesllng our new 
Eco-C Compiler and now it's ready for your ZBO' " CPIM'" 
sysl em. Some of the features include: 

• All data types. including lloet. double and long. 

• 	 Fast, elficien1 code. For exarnp1e: Our versions ol 

"seive" In January, 1983, BYTE.; 15.B seconds 

(standard) and 11 .7 seconds (oplimlzed). 


• Uses Mfcrosott's MACRO 80'" for REL me outpu t. 

• 	 S\andard (K&R) lite 110 and library (most in source) 

Included. 


• Easy assembly language Interface. 

• No royal ly lees on generated code. 

The price for Eco-C ls$350.00and includes MACRO 80 (a 
$200.00 value by Itself), We'll also Include a free copy or 
C Programming G1.1ide while supplles last. 

For further intormat ion , ca ll or write: 

•c='JS P.O. Box 68602.VISA•• ~,;. lndlan~polls,_IN 46268 . 
•Cc•o•T IN"- (31 } 255 6476 

Registered trademarks are: Zilog (ZBO), Digi tal Research 

(CP / M). Mlcrosolt (MACRO 80) and Ecosott (Eco-C). 
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----------

Years fr earch , developm •n t, and 
fie ld testing have resti lted in the 
mo t ex te n ive statistics a nd gr<1ph­
i database program pecifica lly 
designed for the per onal compu ti ng 
e n ironment. STATPRO ·• provid 
the dilta analy is capabilihe and 
fl exibil ity previously availabl only 
on a la rge computer. Re earchers, 
bu iness profes ionals, a nd other 
da ta ana ly t will welcome the 
breadth ve t simplicity of this pro­
gra m! ]ATPRO requires no p re ­
viou co mpute r experi ence, no 
special command language. Single 
keystrokes acces all or the dB ta man­
ipulation, statistics, and gra phics 
power of ST AT PRO. 

STATPRO all ows easy acces to its 
extensive numeri cal d ata 
capabiliti es. 
The str ng th ofSTATPRO i fo und 
in th functions of its us r friendly, 
menu-driven database. You can 
a ily learn to enter and edit, 

manipu late, h·a nsform, and print 
out data . STATPRO's sea rch mg 
capabilities a llow the e fu nctions to 
be p rformed n all your d ata or a 
u e r defined ub et of your data. 

Statistics Modules Menu 

A) DESCRIPTION 
B) REGRESSION 
C) ANOVA 
D) TIME SERIES 
E) MULTIVAR 

(ESC)) Exit to Master Menu 

Choice- )[ l 

Tran formations a nd over 400 
conversions are available. You can 
place the resu lts of the e tra ns for­
mations int the sa me field o r any 
other field in STATPRO's databa e. 

CVAA 
I' 

1440J .01; 
'5 
lo .0 
p 

L ,/ 

" "- SERR ·2.e 

[ ·!.4 

B• "0 
100 ·100 1G00 E.400 

CO$ T ('\llF!l. l".i rs F"OR ; IELD 11 9 

STATPRO offers a comprehen ive 
collection of statistical procedures. 
The s tatistics component of 
STATPRO contains a multitude of 
procedures, grouped into the fol­
lowing module : 
Descriptive: Contingency analysis, 
cross tabulation , normality test ; 
d escriptive, com pa rative, range and 
non-parametric tc tistic . 
Regression: Lin ar, non-Jin ar, 
s tepwise, and multiple regressions; 
re idual a na lv is and s tati tical 
matric s. ' 
Analysis of Varia11ce.· Single and 
nested classification , two and three 
wtiy equal and un .qua I ample siz 
a nd non-para metric A OVA. 
Time Series: Moving , verage , 
multi- tag least square 'ntt d 
polynomia ls and trig fu nctions, 
additiv and multiply foreca ting. 
Multivarinle: Principal ompone nt , 
factor, o rthogona l factor, oblique 
factor, pair-w ighted clus ter, dis­
crimj nant function, mu lti p le con­
ti ngenc , and canonica l corre lation 
analysis. 

ST TPRO provide graphic 
representation of your da ta in 
minutes. 
STATPRO graphics p lot all the 
results of your STATPRO s tati s tica l 
, na tyse including scatt r, triangl 
r gres ion , and bo p l t ; pie-

charts, his tograms, and dendo­
grams. Further, with STATPRO you 
can custom edit with any of four 
character sets from the keyboard. 
You can a l o edit using padd les, 
joy tick or s pecial gy:aphics com­
mands. Mix text with data fields. 
Place multiple plots on each screen . 
Defi ne your axis limits. 

You can ave your graphics on a 
dis k for a multiple color "slide 
show" presentation, or print them 
out thrnugh a variety of compatible 
printers. 

STATPRO documentation wrap 
up the package. 
Although STATPRO software i 
essentially self-documenting, com­
plete print documentation i p ro­
vided. h is includes a walk-through 
Introductory Tutorial, a Menu 
Chart, and a comprehensive 
User's Guide for each STATPRO 
component. 

STATPRO currently ru n on aU 
versions of the AFpl IT personal 
comf u ters. It wil be available for th e 
IBM PC in September. 

To find out more about Statp_ro: 
T he Statis ti cs and GraP.hi s a ta­
base Work ta tion , contact vour 
loca l dealer, or · 

Call us toll- free a t 

800-322-2208 
In Massadrnsetts call (617) 423-0420. 

You a n !so cal l us toll-fr e fo r 
information on o rporate purchase 
through our ationa l coun t 
Program . 

mQ!JQU Wadsworth Electronic 
Publi hing Company 

Sta tle r Office Bu ild ing 
20 Park Plaza, Bos to n . MA 02116 

STJ\TPR is a trademark of Wadsworth Electronic Pub Ii hing o mpany. Apple is,, registered trademark of App le Computer, Inc. IBM Is a r gi stcrcd I.rodemark 
o t In ternational Bu.siness Mach ines, Corp . 
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Software Received 


Apple 

Accounts Receivable, an 
open-item, accounts-receiv­
able system for small-busi­
ness accounting. It Includes 
customer maintenance, trans­
adion processing, reports 
and printouts, utilitie5, and 
end-of-period processing. For 
the Apple II; floppy disk, 
$395. Broderbund Software 
Inc. , 1938 Fourth St.. San 
Rafael , CA 94901. 

Bop-a-Bet , a n educationa l 
game for children ages 5 to 8. 
By moving around a high-res­
olution maze and selecting 
lette rs in sequence, chiJd ren 
develop the alphabetizing 
skills needed in effectively us­
ing libraries, dictionar·es, 
and encyclopedias. For the 
Apple II , 11 P lus, and lie ; 
floppy d isk. $27.95. Sierra / 
On-line Inc ., Sierra /On-Line 
Building, Coarsegold , CA 
93614. 

Compu~r SAT. a soh­
ware/ texlbook package that 
leads lhe st-udent step by s tep 
through the complete Scho­
lastic Aptitude Te t prepara­
tion process. The package 
pinpoints student streng ths 
and weaknesse.s, gives im­
media te feedback, and pre­
pares a study plan to improve 
scores. No previous com­
puter experience needed . For 
the Apple fl, Tl Plus, and Ile; 
floppy djsk, $79.95 . Harcourt 
Brace Jovanovich, USO Sbi:th 
Ave .. San Diego , CA 92101. 

Crypto-Cube, an educational 
word pu:z.zle for children agl!s 
8 and' up. Spark an interest in 
spelling and word recognition 
as players try to identify the 
missing letters of words in a 
variety of graphic formats. 
For the Apple II Plus and lie ; 
f lo ppy disk, $39.95. 
Designwa re Inc., 185 Berry 
Sl., San Francisco, CA 
94107. 

Diskinvoice System, an in­
voicing / accoun ls-receivable 
program that can hand le the 
billing for the small business­
person who sends fewer t1ian 
300 invoices per mont h, lt 
a llows easy customizing and 
back-upi also available in 
Spanish . For the Appl - II, II 
Plus. and He: floppy disk. 
$55 . Broaclway Software, 
Suite l36, 642 Amsterdam 
Ave ., New York. Y 10025, 

Disk Protection Program, a 
locking program for so tware 
developers. This inexpensive, 
easy-to-u e p rogram disables 
list , reset, catalog, and save 
from pirates . Por the 
Apple ll Plus; floppy disk, 
$45. The Zivv Co.. MPO Box 
#1616, Niaga ra Falls, NY 
14302. 

Double Trouble , flve arcade­
type games. P la.y two games 
simultaneously on a split­
screen w ith varying conse­
quences. Requi res a joyslic . 
For the Apple II Plus and 11 · 
floppy disk, $15. BEZ , Suite 
1088, 4790 Irvin Blvd. , lr­
vine, CA 92714 . 

Dragon' Keep, an educa­
tional adven~ure game for 
children ges 7 and up. hil­
dren develop reading com­
prehension as t·hey re cue 16 
animals through reading 
maps, identifying detai Is , 
making Inferences, and draw­
ing conclusions. For the Ap­
p le lJ , IJ Plus, and lie; fl ppy 
disk, $29.95. Sierra / On-Line 
Inc. (see address above) . 

Early Came for Young Chil­
dren , nine educational games 
for children ages 2 1/ z l 6. 
Children can learn to match 
numbers .and letters, c uni 
blocks , add and sublract 
stacks of block;;, work with 
the alphabet . type names, 
compare shapes, and draw 
pictures in color withou t su p­
ervision. For the Apple ll ; 
floppy disk, $29.95 . Count r-

point Software Inc ., Suite 
140, Shelard Plaza North, 
Minneapolis, MN 55426. 

Early Games Music, four 
educalional music games for 
children ag s 4 to 12 that 
leach basic music ski lls and 
music notation in colorful 
high-resolution displays. For 
lhe Apple II Plus and lie; 
floppy disk, $29.95. Counter­
point Software lnc . (see ad­
dress above) . 

Easel Ease, a fuJl-screen , 
high - resolution graphics 
package tha t lets you create 
pictures using colors, pat­
lerns, and brushstrokes. It 
:ncJudes menu-driven ea-
1·ures, save options, and 
single-keystl'Oke controls. For 
~he Apple 11 Plus; nappy 
disk , $24 _95 . Watermark 
lnc. 1 Department PC, POB 
481 , Melbourne Beach, FL 
32951 . 

Fonlrix, an extended-screen 
graphics system. Thi~ multi­
purpose graphics packagt: in ­
cludes a font editor, graphic 
writer, char cter generator, 
and a graphics dump . You 
can cl sign, crea te, typeset, 
and print in a variety of or­
mals . For the Apple; floppy 
djsk, $75. Data T ransforms, 
Su.ite 106. 616 Washington 
St. , Denver, CO 80203. 

Function Plotter . an educa­
tional mathema tical tool. 
This tamper-proof program 
will graph a user-specified 
·unction over any chosen do­
main. You can change either 
the d main r the displayed 
range and ov •rlay any num­
ber of fundions on the same 
set of axes. For the Apple II 
Plus and Ue; floppy disk,, 
$29.95 . J.L. Hammett Co . 
Inc., Microcomputer Divi ­
sion, Hammett Place , Brain­
tree, MA 02'184. 

Hi-Res Versatile Calculator 
(HVC) , an RPN (reverse Po­

lish notation) calculator that 
combine the functions of a 
scientific caJculator with a 
programmer's calculator, IL 
opera tes in our bases, con­
tains over 50 functions . and 
featu res s tandard ASCH 
tables. For lhe Apple U, ll 
Plus, Ile, and !lI; floppy disk, 
$59.95. Tackaberry Soft­
ware, POB 2857. Ormond 
Beach, FL 32074. 

Learning with Leeper , four 
educational games for pre­
choolers. Dog Count is a 

counHng game; Balloon Pop 
is a shape-matching game; 
Screen Painting is creative 
play; .and Leap Frog develops 
eye-hand coordination . For 
the Apple II . 11 Plus, and lJe; 
floppy disk , $34 .95. Sierra / 
On-Line Inc. (see address 
above) _ 

Master Math , an edu cationa l 
math program fo r high 
school students that covers 
algebra, trigonometry , geo­
metry, s tati~trcs, and basic 
accounting. For the Apple U, 
IL Plus, and lie; six floppy 
disks at $30 each or the set for 
$150. PM1 lnc., H igh St .. 
POB 87, Buckfie ld, ME 
04220. 

Pascal Source, nine game antl 
uti lity programs that include 
Art, Tower, Splftfile, Art 2, 
Formatter, Graf tools, Testgl, 
Shape, and Trek. lndudes all 
sou rc.e code. For the Apple II ; 
floppy disk, $15. Mark Wai ­
s n, 5.35 Mar Vista Dr., 
Solana Beach, CA 92075. 

Police Arti5t, a program of 
th ree games for ch ildren ages 
7 and up that draws over 
1 million faces. You pick a 
culpri t's face from a police 
lineup and reconstruct il 
piece by piece, or create your 
own faces. for the Apple 11 , 
IL Plus, and lie; floppy disk , 
$34.95. Sir-Tech Software 
Inc , 6 Mai.n St. , Ogdens­
bu rg, Y 13669. 
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The be sr deol 1n o 64 K Z-80 system JUSt got b\\'1te1 Our new Sonyo Plus 
system now inclvdes duol hell-height. builr-in ocrol dnves for o tota l 
formatted floppy disk copociry of 1.28 Megabyres. 

A ne w leott\er·•ouch keyboord leo1ures 15 spec1ol ·h.. nct1on keys w hrch 
o•e enobled under both Wordsror ond Sanyo Ga.ic. a bu1h·in palm resr 
ond o keypad wl!h moth funcrlons and on enwr key. 

SORRY CHARLIE! 
If you just boughr o 16-bit PC wirh o 160K drive 128K RAM MS-OOS. a 
Word Prncesso1 ond on Elewonlc Spreod1heet you 're going ro be sorry 
you read rh ls ad. Why? Because in October Sc onsdole Systems (wi th 
cons1dtt>roble hi?lp l•am Sanyo) will give you oil rt-ls ond mer<? w ith rhe 
ln rroduo1on cl rhe Sonya PC Plus 01 S995! 

In oddi11on. we w ill preres1 you r PC Plus sysrem. make user copies of yov• 
~otrwore and include your choke or on Ambe-r or Green monitor 

Not only is rhe Sonya PC Plus priced les,s rhon one-third 1hor ol o 
comparably eqv1pped IDM-PC • . rr i s oho fess expensive than mos• 8·bl r 
compurer packages. The PC Plus will run mosr software developed for the 
IOM-PC . leorures expoAsion slors o nd Is bocked by over 50 Sanyo 
service cenrers nationwide. 

0 1 course you sull receive over ~2400 wonh of exrros 1nclud1ng CP/ M 
Sanyo Gos1c Wordsror . Moilmerge. Spell,.or. Colc>tor . ond lnfosror 
(Including Llota.tor ond F\eporrsror ). Plu1 o gomes d"k o 300 baud di•ecr 
connect modem modem sofrwore . a free burn and •est. and mote 

Plus · Thanks ro irs brushed. sroinless·steel finish. rhe Sanyo PC Plus I OO~$ 
more expensive. ye t rakes up less space. 

Yet the price 

$1995 
If you haven't mode your com purer decision yer. give us o coll. We ere 
now toking reservations lor the Sanyo PC Plus Get1er so le rhon sorry! 

remoins the some . 

Sanyo Plus w ith Graphics PC Plus 
~2.49 ) o deoll"1\ pJeo~e f 0 D ~co11sdole colt fo1oddumnol1n101mcmon r.n \Q-9 ov•.·n"'lol 
pO<h \Q9 t'Jil(!'t'lded worron1y ond M,d d.tJt..!. PC Deluxe 

TELEVIDEO 
c ore- o m cmbe1 ot i mor~iEHt ng 

Add re1m1nol1o J>1""11El•\ ond \Oflwor~ 
onid we< on tully t(lo~ of'li:I (Onfl~otL' )'Out

~vppon l)IQ9rom or.cl con ptovldt rocol 
•'\t!Ollor1on ro.i Or"I odd111oiie1 t:Mrge- -tell \y}rem 01 low pu<es
IOJ pnct'S 

Telero te 1 
803 w/CP/M 
1603 w / MS-005 
806 (w/Mmmosr) 

TERMINALS 

\ I / 
-~­
.... ~~' 

I \ 

580·10 
8000- 10 
8000·12 
586·10 

Scottsdale Systemsltd. 
617 N. Scotrsdole Rood Suire D. Scorrsdale. Arizono 8525 7 

Adds Viewpoint 3 A+ [""""'"'
th<' It.OM·~ ~toehC1<1 io.eyboon:j kerpod 
17 .gte(l>n d.splo)' nor1onw1d.P ;!idd~ 

\CIVIC~ 
:::=:: (602) 941-5856 

Wyse 100 
Wyse 200 

fJ~~l ~~g 910 
Televideo 925 
l.:>lev1deo 950 
TeleVJdeo 970 
Zenlrh Z-29 
Zen11h lTX 
Zt>nlrh ZT· 1 
Esplrn II 
Ampex 0175 
Amber 
Qume 102 
Hou~ton lfuJ1umem s 

~694 
~1049 

Coll 
~579 
P35 
S927 

S1044 
S659 
S:l49 
S<t46 
S544 

S699 
)544 
Cell 

A,, Call 8·5 Mon.·Frl. 
Vole .po111t.100•l' 1n Otbirq:iuor. l o buw P\~ iand (0S.' Oml'f\ rhrough rtw 0f'HCf 

O·... vnC'i' Cloli>Ou l. ""'° opo (ou11r, 

I 
INTEGAATION : Pm;t"~ I ,,_ipQ or~ tcr nl'w (''l;I V-1 pm(1'r. t m •ocrory ){'-QJq-d box('3o wlfh mQinu1QC1VJit"r 'lo 
wononr~ We w1I pt(IJP1ot l'Our t•q~11pmvnr 1nrro9ror., ~o~.r \v'\J('m con119U10 vou1 \ohwor(' p.ooYlck> 
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Mlcrohne 92 
Mrcroline 82 
Mluoline 93 
Mocmllne 84 

A.eploc ~ ~ rh4.1' Oa1~ywurrr '2000 U:.-c> \ 1h~ 
)Qmo p11nrwhret ffbbOO\ ond !(OClor -e("d.. 
w II IUr.'I UN•OI ~1or1e-1 Or lt[,E 4tl'8 .t aK 
buffrr uondord us.e~ Otoblo code,. 

Ge.mini 10X 
Gemini 15 
HEC8023A 
Tolly 160l/rroc 
Tolly 180l/ rro c 
lnlorunner llltemon 
105 Mlcroprlsm 

$995 

$288 
$444 
)398 
S5a4 
S799 
~:l39 
~S09 

HIG H SPEED 
AnodPX 9620A $1399 
Qontex 7030 S1562 
Tl ·810 S1285 
Prism 132 
"'loodt?d • 
Prisro 80 
··1ooded'" H:l69 

LETTER QUALITY 
5.onyo PP.5500 coll 
Silve1 P.eed 550 S654 
550·Serlo1 S695 
NEC 3510 St411 
NEC 77 10 S2099 
Silve< F\eed 500 $555 



STOCK !!£TAIL NOW ' 
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,aU ~ al£ID ll\l;l'll' rM UC! r.il ID M'.lltfW 


~" R t:OMl'UTER CO.. LTD. 
l"°PAORt:COAST HWY" fllM 

HAl{80R CITY, CA 90710 
lllJ)s»lS77 

Clrcle 246 on Inquiry cen:I. 

SAVE UP TO 50% ON 
Floppy Disks 
& comp r 

supplies 
we Discount: the Top Brands 

3M·SCotch• •Verbatim • Dysan 
Memorex • BASF • Maxell 

We also stock 

Ribbons • Paper • Labels 

Cleaning Kits • Prlntwheels 


Storage Products 
call , Write, or Utllize Reader 

service for our FREE new 
DISCOUNT catalog 

LYBEN COMPUTER SYSTEMS 

27204 Harper 


st. c1a1r Shores, Ml 48081 

r3rn 777-7780 


crrcre 267 on Inquiry card. 

FOR 68000 SYSTEMS 

WITH CP/M-68K 


RELATIONAL 

DATABASE 


MANAGEMENT SYSTEM 
(DBMS) 

lNl'ORMATION MA.NAOEMENT 
l'OR BUSINESS SYSTEMS 

• Unique Fe11tures 
• Easy to uiie - Powerful 
• Menu Driven 
• English Subaet Query Lmnguage 
• 68000 ~de Elrlciency 

PRI E S4 95 

Send For Ca t a.log . 

DATA MANAGEMENT SYSTEMS 

211 N. EL CAMINO R EAL, JOIC 


ENCINITAS. CA 92024 

or Phone: (619) 942·0744 


Cr I M·6!1 ls o ITildomark ol OIU 

Clfcte 130 on Inquiry card. 

Software Received_________ 

Professional Unit , a set of 
utilities for professional Pas­
cal programming that in­
cludes Date, Dollar, Phone, 
Zip-code , Tax Rates, and 
special facilities for defining 
fields on the screen. You can 
double or triple your 
programming speed . For the 
Apple ll; floppy disk, $39. D 
& L Computing, 1201 Lincoln 
Ave., New Castle, IN 47362. 

Suspended, an interactive 
game. After a 500-year sleep , 
you awake and must strate­
gica lly manipulate six robots 
acting as your senses. One 
even helps you access infor­
mation &om memory banks 
as you solve an intertwined 
myriad of graphically 
realis tic and original prob­
lems. Several levels of play , 
For the Apple[! ; floppy disk, 
$49.95. Jnfocom, 55 Wheeler 
St.. Cambridge, MA 02138. 

Troll's Ta.le, an educa tional 
adventure game for children 
ages a and up. Children de· 
velop reading comprehension 
as they make maps, identify 
details, make inferences, 
predict outcomes, and draw 
conclusions in order to locate 
16 treasures. For the Apple II, 
Il Plus, and !Ie; floppy disk, 
$29.95. Sierra / On-Line Inc. 
(see address above ). 

Wizplus, a utilHy program 
for the Wizardry adventures 
that lets you quickly change, 
restore, add to, modify, re· 
cover, edit, or move any of 
your characters, their equip­
ment, spells, or treasures. No 
more frustrating games where 
the wizard always wins. Now 
you have a chance. For Lhe 
Apple U Plus; floppy djsk, 
$39.95. Datamost inc., 89'13 
Fullbright Ave. , Chatsworth , 
CA 91311. 

Atari 

Matchboxes, a skill and con­
centration game . One or ~wo 
players must ma tch identical 

squares from a 6 by 6 grid 
and solve a hidden word puz­
zle. Each colorful character, 
creature, or object has its 
own catchy musical signa­
ture. For the Atari '100/800/ 
1200; floppy disk, $29.95. 
Broderbund Software Inc ., 
1938 Fourth St., San Rafael , 
CA 94901 . 

Suspended, an interactive 
game {see description under 
Apple ). For the Atari 400/ 
800i floppy disk, $49.95. ln ­
focom, 55 Wheeler St., Cam­
bridge, MA 02138. 

Ultra Disassembler , a utility 
package that lets you recreate 
source code. This labeling 
disassembler handles DOS 
files and code. Output code 
may be written to video dis ­
play , printer, or disk file . For 
the Atari 400/ 800/1200; flop­
py disk, $49.95. Adventure 
International , POB 3435, 
Longwood, FL 32750. 

CP/M 

ACNAP, an AC network­
ana1ysis program. This elec­
tronic-ci rcuit program can 
handle circuits as large as 70 
components. It is optimized 
for speed and can analyze a 
five -node, ten-component 
circuit in less than one sec­
ond. For CP/ M-based sys­
tems; floppy disk, $39.95. BV 
Engineering, POB 3351 , 
Riverside. CA 92519. 

Access Manager, a general· 
purpose, keyed , file-accessing 
package designed for pro­
grammers creatitlg applica ­
tion programs that must ac­
cess data records on the basis 
of identifying such key values 
as name or number. For 
CP/ M-2 .2-based systems; 
floppy disk, $300. Digital 
Research, 160 Central Ave .. 
POB 579, Pacific Grove, CA 
93950. 

CP / M Workshop, a non­
technical CP/ M learning pro· 



The Well-Tempered Cross-Assembler 

Before Johann SebasUan Bach developed 
a new method of tuning, you had 1o 
change instruments- prac1ically every time 
you wanted to t.'.hange keys . Very difflc:ult. 

Before Avocet introduced Its fam1ly of 
cross-assemblers, developing micro-pro ­
cessor software was much the same. You 
needed a separate development system 
for practically every type of processor . 
Very difficult and very expensive. 

Bui with Avocet 's cross-assemblers. a 
single computer can develop software for 
virtually any microprocessor! Does that 
pur us In a league wilh Bach? You decide 

Development Tools That Work 
Avocet cross-assemblers are fast. rellable 
and user-proven in over 3 years of actual 
use Ask NASA, IBM. XEROX or the hun ­
dreds of other organizations that use them. 
Every lime you see a new mlcroprocessor­
ba.sed product, there's a good chance h 
was developed with Avocet cross.­
assemblers. 

Avocet cross-assemblers are easy lo use . 
They run on any computer with CP/ M " 
and process assembly language for rhe 
most popular microprocessor families. 

XASMOS .... 6805 
XASM09 .. 6809 
XASMl .. ,. 1802 
XASM4 .. 8048/ 8041 
XASM51 ·-· 8051 $200 
XASM65 . . 6502 each 
XASM68 ·-·· 6800 / 01 
XASMF8 . F8 / 3 70 
XASMZ ... ZB 
XASM400... COP400 
XASM75 . . . NEC 7500 $500 

(Corning soon . XASM68K 68000) 

Circle 44 on Inquiry card, 

Turn Your Computer Into A 
Complete Development System 
Of course, rhere's more. Avocet has the 
tools you need from start to finish to enter , 
assemble and lest your software and finally 
cast it in EPROM: 

Text EdltorVEDIT -full-screen text edl· 
tor by CompuView . Makes source code 
entry a snap . Full-screen text edlting. plus 
TECO-like macro facility for repetitive 
!asks. Pre-configured for over 40 terminals 
and personal computers as well as in user­
configurable form . 

CP / M-80 version . . .......... . .... ... $150 
CP/ M-86 or MOOS version ....... $195 
(when ordered with any Avocet produci) 

ROM Sim ulator ·· ROMSIM by Inner Ac· 
cess eliminates need to erase and 
reprogram EPROM . Installed In an S-100 
host , ROMSIM substitutes RAM for 
EPROM ln e.xlernal target system . 16K 
memory can be configured 10 simulate the 
2708. 2758. 2716 , 2516. 2732 , 2532. 
2764, 2564 In either byte or word 
organization . Avocet's configurable driver 
makes loadlng of HEX or COM files fast 
and easy . 

From $495 depending on cabling and 
RAM Jnstalled . 

EPROM Programmer -· Model 712 
EPROM Programmer by GTek programs 
mosr EPROMS wlrhout the need for per ­
sonality modules. Self-contained power 
supply . accepts ASCII commands and 
data from any computer through RS 232 
serial interface. Cross-assembler hex ob­
ject files can be down-loaded directly . 
Commands include verlfy and read . as 
well as partial programming 

PROM types supported : 2508. 2758, 
2516, 2716, 2532 , 2732. 2732A. 
27C32, MCM8766, 2564, 2764 , 27C64, 
27128, 8748, 8741 , 8749, 8742,8751. 
8755, plus Seeq and Xicor EEPROMS. 

(Upgrade kits will be available for new 
PROM types as 1hey are introduced ) 

Programmer ... .. .. . . .. . .. .. .. ...... $3 9 
Options Include: 

Software Driver Package .. . . . . .. . 30 
RS 232 Cable ...... ,.... ......... , $ 30 

8748 family socket adaptor ....• $ 98 
8751 famlly socket adaptor .... , $174 

Call Us 
If you're thinking about development sys· 
terns, call us for some straight talk . If we 
don 't have what you need, we'll help yo 
find out who does . H you like , we'll even 
1alk about Bach . 

VlSA and M~5tiuciaJd a tr..&?ptl.'d AH popular d!ic J.grmoli ,,nw 
•"•lloblo plHs" >pe<K~ Pr!< i do nol lnclu~~ "1lpp11>9 Md 
han<!llng ·· coll for exaa quot"' OEM INQUIRIES I VITEP 

AVOCET -,,J'­

SYSTEMS .NC·. 

DEPT. 983·8 
804 SOUTH STATE STREET 
DOVER, DELAWARE 19901 
302-734 -0151 TLX 467210 

DYTE s~plo 111oor 1983 507 



QUILL 
 Software Received--------­
ADVANCED 00 UMENT PREPARATION 

QUILL. I> sophl•llf,1 lN I W•I lu1rna 11 1ng tool. 
Spr••~kh.> ..-o•TimtJ11d~ in w•U1 yov1 'f')t t for"'.: 

• t OP'11Jlt•u+ Ooc.urnt~"' St'c11<Jnmg 
• foot natr'l ~ H1hHogr.ip l1y ( u•lmon 
• MuJll·I I t~ l' f o(• ·~ ... ln~ 
• f\uwmd tic ln• l r\ln~ 
• l \ihh• of ( u•H••Oh G••1wrt11•011 
• HuUl•I dnrl (m1me.•rn1r(.J l~., 1 .. 

QU I Ll h .... rnhll"i f rr~awrr"\ Im dlllOIJJlri l~ldf>h· 
•11~. •u o11or1h0Mt ...p.1u 1n ~'"" •~ wr1111l1• pri'1Hm~ lrn 1lt., 
fMi..:,t• i11•ddln~.,. dmJ fnultt,~">. µi._..,, •Ht'' ' '~ 

QUI LL ullt·r• ll••.,hl1· <lr>0 u11u•nt .iyll'1 Im IPt· 
l1•r>. rt,'l)t11h. !HdU\id l .. 1u11I " I n-~ •~, I 11u•r flt•ho•• ~ I 
!tl"h··"'· [ p lml Lh • µ rm1H•:i.:, c.tpJll11u n u, cd tlw 
Ep'-Wl , ( ... hoh. ~Hid OllHI! prinh11.. 

I UI ,.,.. ll~M ·l'I ~1111h•1 "' ~ I JU' •H { P(M 
QUILL r. •1.111, lur SH•!. 

Ni·~ ,..,,. ~f -1·\1d1 ·n•• ~u11 1 ,, ...... ,h., i .... 

'"QUIU ~ ... •' '' · l~h·m~r....1 ''''"~'" ..,., ... 1..,.,. Ill• 

Sf tANl SYSIE/'>IS 
f'.0 . SO• 251,Dcpl. B 
Holmdf!I NJ 07731 
(20 11 t.71-7670 

Ofrcle 399 on fnqulry caret 

Dl~!ETTES 


Clrc e 281 011 fnquhy ,card. 

sm1111-corona®TP-1'" 
Daisy Wheel 
Pri nter 

• Print Speed : 12 CPS 
• ful ly-Formed Characters 
• Choice ol 10 or 12 CPI Models 
• Drop-In Ribbon Cassettes 
• Standard Serial or Parallel Data 

lnlertace 
• Compallble With Most 

Microcomputers 

MICRO MART 
8764 C~111plax Dr .. Sa~ Dieg~. CA 921 23•z (llHi) 268-0169 • 

Clrcla 289 on Inquiry card. 

gram. Your computer can be· 
come a self-paced seminar 
complete with diagrams , ex­
ercises, reviews, demonstra­
tions , helpful hints, and 
evaluation sessions. For 
CP / M-2. .2-based systems; 
floppy disk, $115. Datascan 
Inc., 2716 Ocean Park Blvd. , 
Santa Monka, CA 90405. 

Data VU, a database-man­
agement system. Four fea­
tures include an automatic 
form generator, a relationaJ 
database manager, a report­
generator program, and an 
automatic menu generator . It 
can be used for personal or 
small-business pwposes. For 
CP/ M-based systems; floppy 
disk, $149. Thinkers Soft 
Inc., POB 221, Garden City, 
NY11530. 

Personal Pearl, an informa­
Hon-ma nagement system. 
This relational database and 
form / report program genera­
tor is designed for the novice 
end user. Create input and 
outpu t forms and reports and 
de.fine simple or complex re­
lationships. For CP/ M-based 
systems, floppy disk, $295. 
Pearlsoft, POB 13850, Salem, 
OR 97309. 

Suspended, an in teractive 
game ('see description under 
Apple). For CP/M-based sys­
tems; floppy djsk, $59.95. 
lnfocom, SS Wheeler St. , 
Cambridge, MA 02138. 

XREF, a cross-reference pro­
gram for Microsoft BASIC 
that is written in Pascal 
MT + . You enter certain 
headings to the command 
tail. For CP JM-based sys­
tems; floppy disk, $50 (pre­
ferably converted to South 
African Rands). Barxact 
Computer Systems (Pty. ) 
Ltd ., POB 785150, Sandton, 
2146, South Africa, 

Commodore 

Check Ease, a professional-

quality check-register system 
that lets you maintain multi­
ple checking accounts with 
full checkbook reconciliation 
and budget categories. Auto­
maticaUy updates balance 
figures and can print by 
check number or category. 
For the Commodore VlC-2-0; 
cassette, $24.95. Talcove & 
Familian Co. , 10902 River­
side Dr., North Hollywood, 
CA 91602 , 

Disk Support, a lK-byte ma­
chine - language extension 
program tha t adds U new 
commands to the computer , 
The user can save, save with 
replace, load, verify, delete, 
and rename disk filt>S with 
just two keystrokes. For the 
Commodore 64 and VIC-20; 
floppy disk, $14.95. H & H 
Enterprises, 5056 North 4lst 
St., Milwaukee, Wl 53209. 

Info-M~nage.r, an informa­
tfon-management syst.em de­
signed to keep records of any 
nature in the home or small 
business . You can store and 
selectively print address lists, 
expense records, bills due., 
mailing labels. and many 
other files . For the Com­
modore 64; floppy disk, 
$39.95. Pyramid Software In­
ternational, Suite A, Depart­
ment 300, 30 Fairfax St., San 
Rafael , CA 94901. 

Space Sentinel. an arcade­
type game. As an orbiting 
Space Sentinel you must pro­
tect Earth from aHem' heat 
missiles before the polar ice 
caps melt and cau,se floods . 
Joystick required . For the 
Commodore 64; floppy disk, 
$29.95. Talcove & Familian 
Co. (see address above). 

Suspe.nded , an interactive 
game (see description under 
Apple) . For the Commodore 
64; floppy disk, $49.95. ln­
focom, 55 Wheeler St. , Cam­
bridge, MA 02138. 

Utility File, an energy­
consumption data-processing 



Yesterday's most 

up-to-date 
source of career . 

opportunities
looked like this. 

Today's technical career market changes fast. 
But now there's a way to keep up with it. 

his new key to career opportun ity is your 

p r ana l computer. And the cost i nothing but 

a phone caH . 


Ju t call CLEO. That stands for Comput r 

Listings of Emp loyment Opportunities . 


Unlike a newspaper, CLEO responds to your 

commands. You specify what job categories, 

companies, or geographic locat ion interest you . 

CL 0 call up the appropri ate ads r ight on your 

s r n . At ve ry step, you' re gu ided by exp li cit 

onl ine instru tions . 


Da ily updates keep CLEO job list ings current. 
You can ev n apply fo r positions right from your 
own t rmina l. For a detailed job search, or just 
an idea of wha t's availab le, CLEO is waiting for 
your cal l today. W ith today's opportun ities . 

CLEO acce s: (415) 482-1550 (408) 294-2000 
(213) 618-8800 (714) 476-8800 (619) 224-8800 

300 BAUD, full duplex, standard ASCII code. 
Access assistance: (213) 618-1525 . An electronic 
publ ishi ng activity of The Copley Press, Inc . 

Todai,
it looks like this. 
Recruitment advertisers - call (213) 618-0200 collect 

to find out how you can place your ad on CLEO. 

Circle 72 on lnqufry card . 

I 



Software Received--------------------------­
program that calculates, dis­
plays, files, and prints a 
variety of data for designa ted 
units in such resources as 
electric, water, gas, oil and 
propane. For the Commo­
dore 64 and VlC-20; cassette, 
$29.95. Fab tronics, $1 
Quarry St. , Brockport, NY 
14420. 

T he Wizard & The Princess, a 
graphics adventure game in 
which you must storm into 
the evil wizard's caskle, defeat 
!he dragon guarding the gate, 
find your way through the 
passage, and rescue the 
princess. On your way out 
you must slay the troU before 
your mission is a success. For 
the Commodore VJC-20; cas­
sette, $14 .95 . Melbourne 
Hous Software lnc., Depart­
ment CS, 34.7 Reedwood Dr., 
Nashville, TN 37217. 

IBM 
Personal Computer 

Crypto-Cube, a word-puzzle 
game (see de cription under 
Apple ). For the fBM Personal 
Computer ; floppy disk, 
$39.9S. Designware Inc., 18S 
Berry St., San Francisco, CA 
94107. 

finandaJ Management TK 
Solver Pack . This program 
includes such topics as com­
pound interest, net presen t 
value, level debt service, cost 
of equity capltal, analysis of 
financial sta tements, stock­
opt:ion pricing, bond swaps, 
convertible debt, and bond· 
refunding decisions. To be 
used in conjuncHon with 11<: 
Solver ($299) . For the IBM 
Personal Computer; floppy 
disk, $100. Software Arts 
lnc .. 27 Mica Lan e, 
Wellesley, MA 02181. 

fntellicom , an intelligent 
communications processor, 
This package provides com­
puter- to-computer communi­
cations from terminal-emula­
tion and file-transfer stand ­

points. It supports severa l 
file-tran Fer pro~ocols that 
facili tate the transmission of 
binary and ASCil data. For 
the IBM Personal Computer; 
floppy disk. $49.95. Com­
puter Toolbox, 1325 East 
Ma1n St. , Waterbury , CT 
06705. 

Maikom, an E-COM mailing 
program. Wit!i a personal 
computer, modem, and this 
package, you can send oul 
more than 2000 Jeners for 26 
cents each from home or of­
fice via the Postal Service's 
E-COM System. The Post 
Office will print, fold, stuff . 
and seal computer-originated 
mail and guaran tees delivery 
within 48 hours. For the lBM 
Personal Comput.er; floppy 
disk, $195 , Digisoft Com­
pute.rs, 1501 Third Ave ,, 
New York, NY 10028. 

Media Magicia n, a dis ­
editing utility for binary and 
ASOI codes. You can mod­
ify disks by byte, string, or 
sector . T he program brings 
you to any sector on a disk 
and displays up to 256 bytes 
o.f tha t sector at a time. tt also 
provides ASCU code and up­
dates representations of each 
byte , For the lBM Personal 
Compu ter; floppy disk , 
$48.50. Photon Software, 636 
120th Ave. E, Bellevue, 
WA 98005 . 

Mystery Message , an inter­
ac tive-game program . You 
rnust guess an wers lo 500 
items as quickly a~ possib le. 
This program stimulates con­
centration, recall, a nd reten­
tion skiUs for all ages. For the 
IBM Personal Computer; 
floppy disk , 534.95 . Socia l 
Systems Corp. , Sui te 28 , 
1621 Ful ton Ave.. Sacra­
mento, CA 95825. 

PC-link, a terminal-emu la­
tion package that let an IBM 
Personal Computer function 
like a Digital E.quipmE'nt Cor­
poration vnoo terminal. It 
aUows transfer of ASCII pro­

gram and data files between 
IBM PC and DEC computers . 
For the IBM Pe~onal Com­
puter; floppy disk , $40. 
Screenware Corp., POB 
3662, Nashua , NH 03061. 

Personal Investment Analy­
sis, an investmen1-decision 
program . All the information 
you need to perform accurate 
analyses for such investments 
as convertible bonds, mort­
gage loans, inte.rest. rates, 
ret irement funding, a nd tax­
frel' securities. Requires no 
prior computing experience, 
For the IBM Persona l Com­
puter; floppy disk, $60. 
Wiley Professional Software , 
John Wiley & Sons, 605 
Third Ave .. New York. NY 
10158. 

PersoaaJ Pearl, an informa­
tion-management system (se 
description under CP/ M ). 
For the IBM Personal Com­
puter; floppy disk, $295. 
Pearl oft, POB 13850, Salem, 
OR 97309. 

Plot, a mathematical -graph­
ing program . You can plot 
and proces data a.nd/ or 
curves descrlb d by mathe­
matical functions. This pro ­
gram aJlows switching back 
and forth between linear, 
semi- log, and double-log 
scales; calculating and plotting 
inverse relationships, power, 
and l.inear functions of data 
points. Color-gra phics 
adapter required. For the IBM 
Personal Computer; floppy 
disk, $29 ,95. Non-Linear 
Products, POB 14755, Minne­
apolis, ?vlN 55414. 

SSPLOT, a data-plo tting pro­
gram that generates pl ts on 
creen and can print pie 

charts, bar graphs, histo­
grams, line plots, and sca tter 
plot using Files created by 
Vi.sicalc and saved in DIF 
(Data Interchange Format). 
For the IBM Personal Com­
puter; floppy disk, $45, Stan­
ford Software. 585 Singley 
Dr., Milpitas, CA 95035. 

Shoebo . a time- and money­
managemenl program with a 
multip le-user capability . 
Three basic commoditie are 
offe:red that assist manage­
ment ~ appointments. remind­
ers, and expenses. You an 
update schedules and record 
expenses. For the !BM Per­
sonal Computer; floppy disk . 
$19S. Techl and Systems Inc .. 
39 Caiwall Ave., Mount Ver­
non, NY 10552. 

Suspended , a n in teractive 
game (see description under 
Apple), For the IBM Persona l 
C o mputer ; floppy disk . 
$49.95 . lnfocom, SS Wheel.er 
St ., Cambridge, MA 02138. 

VIS / Bridge/ SORT, a pro­
gram that lets you sort rows 
or columns of a Visicalc 
spreadshee t. Up to five rows 
or tolumn.5 may be used as 
sort key ; they can be sorted 
alphabetically or numerically 
in either ascend ing or de­
scending order. For the IBM 
Personal Computer ; floppy 
disk., $89. Solutions lnc ., POB 
989, Montpelier, vr 05602. 

Heath / Zenith 

Carnes HI, a collection o five 
games that includes Gomoku, 
Concentration, Maze-Dash, 
SoUtary, and Barricade . For 
the Heath /Zenith Z-89; flop­
py di~k . $19.9S. Interactive 
Micro Systems, POB 21007, 
Columbus, OH 43221 . 

Quizz.er, an educational pro­
gram that asks a student a 
series of practice questions in 
such formats as true / fa lse, fill 
in tl1e blank. or mult iple 
choice . a can taJk when used 
with the Votrax Type 'n 
Talk . For the He.ath / Zeni th 
Z-89; floppy disk , $19.95. In ­
teractive Micro Sy terns (see 
address above). 

TRS-80 

ACNAP, an AC network­

510 S•plenb<!r 1983 mBYl'E PubUOiltmns l.nc. 

http:Quizz.er
http:Wheel.er
http:Comput.er


Add CAD ta your PC 

l=Or less than you might think! 


by 
GTCO corporation 

Vector Sketch is a 20 graphics package that runs on 

your IB M PC. Included is an electromagnetic digitizer 


(sizes range from 11" x 11" to 42" x 60") for fast, efficient, 

data entry. Drawings are stored on disk, and can be recorded 


on a matrix printer or drawn by a pen plotter. 


Business Applications 
Space Plann ing 
Flow Charts 
Graph ic Design 
Illustrations 
Forms Design 
Product Design 

Technical Applications 
Arch itectural Design 
Mechan ical Design 
Electrical Des ign 
Drafting 
Mapping 
Seismic Dig it izing 

Functions (Partial List) 
Rubberbanding 
Symbol fi le 
Figure generat ion 
Labeling 
Zoom, Pan & Scale 
Exact, Grid & Join 
Select line style 
Plot , Print &StoreFor more information on the Vector Sketch or 

electromagnetic digitizers, contact: 	 Erase line or symbol 
Display X-Y 
Point or continuous 
Helpr=;J) !~~~,.~~!?~!'!~ ~ (301) 279-9550 Telex: 898471 	 Dealer Inquires Invited 

Circle 198 on Inquiry card . 



DISKETTES -
Top Qual ity Diskettes 


Guaranteed and Tested 

Error Free. Rely on 3M 


516-543-6100 
212·843·5775 

(COLLECT CALLS ACCEPTED) 

DU!tl~W Pl\ODIJC!} IH
t 10 POO<woy 0, , 5, 
Houppo.J<;e. N.Y . 

• 11767 

plastic case 

VI~. Mo>1erC.ord 
C:.0 .0 . A<cepied 

Oecl"'&OEM 
lrq.ilne. l1Wl1<Ml 

Clrole 125 on Inquiry card. 

~ 

CPJlf> FOR YOUR LSt-11 AID PDP-11 
RT·U TSX+ RSX·ll II 

Enter a New Software World 
Wilh ourplug-in ZSO processor card you 
can run CP/M, lhe popular personal and 
business compuleroperating system. You 
can run thousands cl low cost software 
packages ava ilable tor CP/ M. We Include 
a powerful word processing package 
free! Everything you need is included 
slartlng al 1,250.00. 

lJ DECMATJON 
3375 Scoll Bl\'tl s...1e ~ 12 
SMl.'I Clara. CA 95051 ( Q8/fl80 , 16 7B 

• CP/ M is a •egi5l&Jeo ttild~ Qt 0~11.a t Re:sea•ch Inc 

Clrcle 138 on fnqulry oard. 

u-8\ FACTORY AUTHORIZED 
~ SALES &SERVICE 

Wide choice of lease & lease/purch&Se plans 

GmeuP-;~: 
Oy1 ~5 103frno.... S'YI BS123/mo., SVICl 160lnno. . Sym ti l2551"1D 

MORROW DESIEiNS 

DECISION 1 
o ~ao•t 101ma"" inoos ,~7/mo.. m1 H • OOlmo . 02:20$•5!1'"'° 

~ 

Clrole 118 on Inquiry oard. 

Software Received--------­

anaJysis program (see de­
scription under CP/M). For 
the TRS-80 Models I and Ill ; 
floppy disk , $39.95. BV En­
gineering, POB 3351, River­
side, CA 92519. 

Cards, an instructional pro­
gram that enables you to pro­
gram your own card games 
and gives hints on the 
graphics you 'll require . For 
the TRS-80 Color Computer; 
cassette , $8. William Noggle, 
2413 Kenwood Ave., San 
Jose, CA 95128. 

Clean Slate , a word-pro­
cessing package. This docu­
mented software contains a 
text editor, terminal commu­
nica tions capabiJities, a form ­
letter generator, and handles 
assembly source code . For the 
TRS-80 Models I and III; 
floppy disk, $79.95. Howard 
W. Sams & Co. , 4300 West 
62nd St ., Indianapolis, IN 
46268. 

Conquest of Kzirgla , a high­
resolution graphics game. As 
a warrior in the mythical 
kingdom of Kzirgla , you are 
faced with the challenge of 
conquering the evil w izard 
Kolobarr in his dangerous 
dungeon. For the TRS-80 
Color Computer; casset te, 
$21.95. Rainbow Connection 
Software, 3514 6th Place 
NW, Rochester, MN 55901. 

Exams, a word-processing 
system designed to prepare 
examinations efficiently . It 
allows fast creat ion , modifi­
cation, and storage of mul­
tiple-choice or true / false 
questions. Neatly forma tted 
tests with answer keys are the 
fina l product. For the TRS-80 
Model IU; floppy disk , 
$69.95. Microsoftware Ser­
vices, POB 776. Harrison­
burg, VA 22801 , 

Hidden BASIC 1 .0, a utility 
program designed to protect 
BASIC programs. Several 
commands wiJJ cease to 
execute without affecting 

the speed or ability of your 
programs. For the TRS-80 
Color Computer; cassette, 
$19.95 . Spectrum Projects, 
93-15 86 Dr., Woodhaven, 
NY 11421. 

Rainbow-Writer, a general ­
purpose screen formatter that 
lets you write text in hlgh­
resolution graphics. It also 
features underline, su bscript , 
superscript, scroU protect , 
and more. For the TRS-80 
Color Computer; casset te, 
$29,95. Rainbow Connection 
Software (see address above). 

Suspended, an interactive 
game (see description under 
Apple). For the TRS-80 
Mode l Ill ; fl oppy d isk , 
$49.95. lnfocom, SS Wheeler 
St. , Cambridge, MA 02138. 

Zaxxon , an a rcade -type 
game. Unique color graphics 
surround you as you pilot 
your aircraft through a 
simulated battlefield with 
enemy aircraft, fuel tanks, 
concealed mi>siles, a nti­
aircraft tanks, and nerve­
shattering sound effect . The 
finaJ showdown is a confron­
tation with the deadly robo t 
Zaxxon . For the TRS~SO Col­
or Computer, floppy disk, 
$39.95 . Datasoft Inc., 9421 
Winnetka Ave., Chatsworth, 
CA 91311. 

Timex/ Sinclair 

Arcade Games Package. Two 
BASIC program listings, Tic 
Tac Toe and Tank Zap, each 
with varying levels of dif­
ficulty . For the ZX81 and 
TSlOOO compu ters; two list­
ings, $3 . Florida Crea tions, 
Department P, POB 16422, 
Jacksonville, Fl 322~5 . 

Music /Sounds Package. Five 
BASIC program lis tings and 
directions for broadcasting 
music and spaceship noises to 
a nearby radio. It controls the 
radio-frequency interference 
generated by the computer. 

http:1,250.00


OUR PC FL~ 
IBM Compatll>le 

Slmply a Detter PC . l'JI modeJ~ 
iJV'ili j;\ble for mmedlate delhlery 
Call . . . . . . . . . . . . . . . . . l..owett s 

Mannesmann Tally 
• Standard ­ 7 ~ 9 160 CPS 
• N LO - 40 x IS 40 CPS 
• 2K Buffer ana Tractor Siandard 

160 LS() cot cau .... . Best ~ll~r 
180 L 132 col. Call .... . Best Sell"' 

For Price Quotes and Ordering Call: 

• Proportlonar Spacing 
• B Chilrilc:ter Styies 
• 200 CPS Bl Direaronal 
• Colar Optlonal 
• Sheet Feed • Graph a 
• 3.'IK Burler 
Prism BO 
Prism 132 and Micro Prbm s Call 

1-800-328-8905 

Ill 

i • 

: ' .. 

• 300 BPS Modem 

Red Hot 
Speclall 

Novatlon 
J-cAT 

• Originau~/Auto Mswer 
Slz:zUng .... , . ..... .. .. s949s 

Everything In 
computer related 
products: 
• Computers 
• Modems 
• Printers 
• Software 

For Technical Information and LIBERJV •Monitors 
Arizona Orders, Call: • Ter minals 

602-949-8218 • Accessories 

For Shipping and Order Status Information, GROUP, INCORPORATED : ~~~~!s
I Call: 602-990-7556 4221 Wirinerd Scott Plciza · Scoruc:lale. Az 85251 • Office Fumin.ire ~ 

Pri(h l<ICto rc:ri«t ~ (Mil ~l ""° 3't IUQJ«I co ("-"'!)(' wn""'11 t10!JCt VJ': """~°""' Coru~O<! N"d °"""" Cl><'< " !lank Wlu'' •rod Money Or-• C 0 0~ 010 >l>ppc<! wl!l'I • '""*'1...., C 0 0 ~sI <11.lrg< NJow J· 7.,.,,.. 1or i><>""' 1d'oeru 11> doai l'n>duet <> •vbJ<'<l •~ ""••lilM!\' ~qu1prnenc 1$., IMtoiy ~·'"" ""'"' wt1n manol<><tut<f• " '•rri!IX)' ft>C« will°" • •MtO<l<tng (Nog<" ror mu.nto 
m•«"""''" c.u ""' IOr an RM'I"""""' SOlcw.r• no1 wat1M1tf<l lot "'"' °"''Y NO 101wn or Sllllw.,• •••ll•<n,,., """" oponl!d. lllXl 2"lb lo< v11pp1ng & Nlndllng <11.l•!Jl" fmlrwnum s2 50J I'll _.,,....,, 
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And then 
there 

Software Received---~-----

For the ZX81 and TS1000; 
five listings, $3. Florida Cre­
ations (see address above ). 

Other Computers 

K-Fix v. 2.1, a program that 
modifies the Kaypro II to 
shut off the disk drives when 
not in use, extinguish the 
drive lights when not being 
accessed, and allows you to 
set the default serial data 
rate . For the Kaypro 11 
CP/ M; floppy disk, $29.95. 
Maplesoft Inc., Suite 100, 49 
Ascot Dr., Fredericton, NB 
E3B 6Gl. Canada . 

Manykey, a utility package 
that l ets you define 10 
control-number keys and 
CPIM or Wordstar arrow 
keys for each disk. This 
package allows each .COM 
file to define its own arrow 
and control-number keys. 

This Is a Ilse of software pacl<ages that have been received by 
BYTE Publicatlons during the past month. The lisc is correct ro rile 
best of our knowledge. but It is not meant to be a lull description 
or the product or the forms 1n whKh the produa rs avarlable . In 
particular. some packages may be sold for several machines or in 
both cassette and floppy-disk format; che product lrsted here is 
the versron received by BYTE Publ1catrom. 

This Is an all·lncluslve list that makes no comment on the quality 
or usefulness of the software listed. We regret that we cannot 
review every software package we receive . Instead. this list rs 
meant co be a monthly acknowledgment of these packages and 
the companies that sent them. All software received is considered 
to be on loan to BYTE and Is recurned to the manufacturer after a 
set period o! time. Companies 5ending software packages should 
be sure to include the lisc price or the packages and (where appro­
priate! the alternate forms in which they are available . 

BYTE's Bits 


Software for Schools 

Silicon Valley Systems is 
giving away more than 
$100,000 worth of its word· 
processing and educational 
software to public schools. 
For further information on 

For the Osborne 1; floppy 
disk, $20. Compumagic Inc .. 
POB 780, Severn, MD 21144 . 

Swords & Serpents , an 
arcade-type game. You're the 
White Knight exploring a 

maze-like dungeon. Avoid 
danger and protect a friendl y 
wizard until he can learn the 
spells to save you both. For 
the Mattel lntellivis ion; car· 
tridge, $39.95 . lmagic. 981 
University Ave., Los Gatos, 
CA 95030. 

Text Formatter, an easy- to­
use, p lug-in accessory . You 
can quickly generate memos, 
form or personal letters, and 
10-page rep orts . lncludes 
keyboard overlay and refer­
ence card. For the Hewlett 
Packard HP-7SC Portable 
Computer ; ROM- module 
cartridge, $95 . Hewlett Pack­
a.rd, 1000 Northeast Circle 
Blvd., Corvallis, OR 97330.• 

how schools can obtain some 
of this software. contact 
Peggy Johnson, Assistant to 
the President, Silicon VaUey 
Systems, 1625 El Camino 
Real , Belmont, CA 94002.• 

Circle 59 ori tnqu ry card. 

PROGRAMMERS 
"C" the extras we offer 
More th-an just a eompiler . .. we address 
the totaJ programming environment 

o Compiler ­
• 	 Complete non-float implementation (float 

avail 3Q) per Kernighan and Rrtchie. 
• 	 Small and meClium models supported. Medium 

model allows greater than 64k of c;;ode and 
~eater than 64k Of data. 

• 	 Complete standard 1/0 pad~age. 

. •-:.. Sou•ce level debu~ger
c-w1ndow . . bolic debugging. 

• 	 Fully il'lteract1~e s~~luation during
• 	 Full c expression 

debugging. ,Ol'I breakpoints. 
Stateinen. t and expredss1provide m. ulti· 

• f comman s
• 	 Autom_a icl d' play per single step 

pie vanab e is 
or breakpoint. 

Ask for a demonstration package ­
you' ll immediately "C'' the difference! 

Available for Vlctor 90001 CCompiler••. • • • .•.$l9S.00 
IBM PC, Zeo1th Z100 1 ol!her <i·Wlndow • •••...• •$195.00 
MSDOS systems. lnq1.1ire <i·Window demo package 
ahoul GP/M·86 vetslo11. (w/ma11ual and dlskeue) $45.00 

Prices 1ubfect 10 Ghi1n1e wllnout notice. 

; 0 wlndow tm NY1ttm1; UIM Cm IBM CorptJ MSDOS rm 


Mkroaof1; Tl P-rofeulon•I tm Tl; C:P/M·86 ull Dlaltal Reie;ir~ . 


c-ayatem& P.o. s ())( 32,s.J • t114)637-S362
Fullerton, CA 92634 

The list of al ready extinct animals 
grows ... the great auk, the Texas gray 
wolf , the Badla nds bighorn, the sea mink . 
th passenger pig on . .. 

What happens if civi lization 
conti nues to slowl y choke out wild life 
species by species? 

Man cannot lfve on a pla net unfit for 
animals. 

Join an organiza tion that's doing 
omething about p reserving our 

endangered species. Get Tnvolv d. Write 
the National Wildllfe Federation, 

Department I 05, 141 2 16th 
Street, NW. Washington. 
DC 20036. 

It's not too late. 

514 Stplomber 1983 ~ 8) Publl Ila~ l~I!. 



A Colorful Introduction to 
Computers 
Here's a fun and educational coloring book 
to introduce your home computer to the 
youngest members of your family . The 
Magic Machine explores the excitement and 
wonder of computers from a young child's 
point of view. Theodore Cohen's story, writ­
ten for beginning readers, answers many of 
the basic questions children ask about the 
magic machines that are coming into our 
homes in ever-growing numbers, and 
Jacqueline Bray's line drawings capture the 
vivid and often funny images that arise from 
the inquisitive minds of children as they 
seek to understand the world around them. 
Packaged complete with its own set of 
crayons, The Magic Machine will help 
children appreciate computers even before 
they are old enough to begin using them. 

Order Now Directly from BYTE The Magic Machine S2.0{) 
Prepaymeni Required 

BYTE/McGraw Hill 
70 Main St 
Peterborough, N.H . 03458 

Melissa aftdJatlft d 

A COLORING 
BOOK 
By Theodore J . Cohen and Jacqueline H. Brav 



-----

Chances are, we have just what you want right in our warehouse. 
So we can ship it out right now. At the right price. 
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SAYE MONEY. 

SOLVE PROBLEMS. 


Apple 

NEW( Doto Bo se Monogement for the 
Apple 1M(Wodsworth) 116282, $12.U. 
NEW/ Poscol Programs for Bus iness 
(Swon) 116270, $15.95. 
NEW! Posco! Programs tor Games and 
Graphics (Swon) 116271. $1 S.9S . 

Bosic Apple ri~ BASIC (Coon) #S626, 

Sl2.9S. 

Tne BAS IC Corwersions Handbook for 

Apple1M TRS-801M, ond PET' Users (Bra in 

Bonk ) 115534, 58.95. 

I Spe ok BASIC to My Apple tM (Jones ) 

teacher 's manuol 116165, $17.45; st udent 

lext 116175, 58.4S. 

Graphics Cookbook for t he Apple r"' 

(Wadsworth) #6278, $9.95. 

6502 Software Gourmet Guide and Cook· 

book (Findley) #6277, $12.95. 


Atari 

NEW! Alori in Wonderland (D'lgncizio) 
#5771, $9 .95. 

NEW! I Speak BASIC to My A tori' 

(Jones ) teacher's monual #6168, S 17.45; 

student text 116178, $8.45. 

Slimuloting Simulations for the Atari ' 
(Engel ) #5197, $6.50. 

6502 Sottwore Gourmet Guide ond Cook ­

book (Findley) 116277, S12 .95. 


-

YIC 

NEW( VIC™ Games (Hampshire ) #1060, 
$12.95. 
VIC™ Graphics (Hampshire) 111057, 
s12.95. 
V/C 1M Revealed (Ha mpshire) It 105 8, 
$12.95. 
I Speak BASIC to My Vl( l M (Jones) 
teacher's manual N6169, $17'45; student 
text 116179, $1.45. 
St im ulating Simulations tor the VIC1M 

(Engel) #5 173, $6.50. 
6502 Software Gourmet Guide ond Cook ­
book (Findley) 116277, $12.95. 

~~8oa____ 

COMING SOON! IBM ' BASIC From the 

Ground Up (Simon) 116350, $15.95. 

COMING SOON! IBM' User ' s Guide 

(Held ) "6262, 519 .95. 

COMING SOON I IBM ' Programs for 

Business (Sternberg) 11 5196, $15.95. 

COMING SOON! Busines s Programs for 

Your IBM PC (Hildebrand ) #6351 , $15.95. 

The 8086 / 8088 Primer , 2nd Edi1 ion 

(Morse) #6255, Sl1.95 . 


Tlme•/Sinclair 

NEW! Timex I Sinclair TM Color Graphics 

(Hampshire) 111064, $12.95 . 

COMING SOON I Management Decision 

Tool s for the Time~ I Sincl air lM (Mc Nin) 

112101, $12 .95. 

COMING SOON I Time I Sinclai r M 


BASIC (Charles) /12102 , Sl0.95. 

COMING SOON l Tim ex / Si ncl air IM 

Color Gomes (Hampshire) 11 1065 , $12.95. 

COMING SOON I Time ~ I S1 ndoir ' "" Pie · 

lure Book (Nadler) 11 2103 , $9.95 . 


BASIC Conversions Handbook for Apple rM, 

TRS-8011>1 , ond PH ' Users !Brain Bonk) 

115534, $8.95. 

ISpeak BASIC lo My PET " (Jones) teacher 's 

manua l #6166 1 $17.45; §IUdent te xt 

116176, $8.45 . 

PET · Graphics (Ho mpshlre) It l OS l, 

$18.75. 

Library of PET ., Subroutines (Hampshire) 

N1oso, 516.SO. 


Availab le at you t locol computer store 
and b ooK ~ tore or coll 
1-800-631-0856 

operator B'l'9J 

In NJ coll (201) 3611- '202 "" 19 


Commodore 64 

COMING SOON I I Speak BASIC lo My 
Commodore 64 1M (Jones) leodier' s manual 
#6172, $17.45; student text 116182, 
$8.45. 
COMING SOON J Commodore 64 '"' 
Graphi'> (Hampshire ) 111069, Sl2.9S. 
COMING SOON! Commodore 64 ™ Pre· 
grams for the Heme (Sternberg) 115176, 
$14.95. 

TllS·BO 

The BAS IC Conversions Handbook for 

Apple '"\ TRS-so rM, ond Ptr • Users (Brain 

Bonk l 115534, SB .95. 

I Speok BASIC to My TRS-80 1111 (Jones) 

teacher 's monual #6164, 517.45; student 

le t 116174, $8.45. 

The Soft side Sampjer: TRS· 80 IM Entertofn· 

ment Programs (Witham) II 5496, $9. 95. 

Programs for Beginners on 1he TRS· 80 '"' 

(Blechman ) 115182, $9 .95. 

ZSO Inst ruc tion Handbook (Wadsworth) 

11627S, $5 .95 . 

ZBO Soft wore Gourmel Guide und Cookbook 

(Wadsworth ) 116276, $15.95. 


Languages 

COMING SOON! Introduction to CPro­
gramming (Kochan) #6261, $18.95 . 
Secrets of Beller BASIC (Mou) #6254 , 
$14.95. 
Poscol With SI yle : Programmfng Proverbs 
(ledgord, Hueros, Nagin) 115124, $9.50. 
Problem Sotving Principles for Ado Pro­
grammers : Applied Logic . Psychology , am\ 
Grit (Lewis) 115211, $10.95. 

General 

CP I M" Reveoted (Denoon) Ii 5204~ 
513.95. 
NEW! Robotics Age : In 1he Beginning 
(Helmers) 116325, $16.95. 

>\pJM"~ ... . ~_ IU-IO , ~ •lcn~~Dl ~I' 
~lf liK ~-~·lii«l'MN .. im Olbarrt•~ 
CMp ~~~ Gll'llllll ' """' ln\tt\oll!l..-.i., r•...i: t t•"I' '-• 11 .a 
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Ask BYTE 
Conducted by Steve Clareta 

Electronically 

Measuring Fish 


Dear Steve, 
I have been trying to locate 

technica l information that 
will assist me in developing 
some electronic-measuring 
devices . I am a fisheries 
biologist and amateur engi­
neer and machinist. 1 want lo 
design and build equipment 
that will allow me to measure 
small fish automatically and 
record the lengths with my 
computer. J also wa.nt to fit 
automati measuring capabil­
ities to some machine tools 
so that I can have real-time 
measurements as f work and 
know precise tool positions. 
Once J have this capability, 1 
want to move into numerical 
control and some robotic ap­
plication . 

1 would like to try using 
magnetic strips coded with 
distance information at­
tached to the machines' 
ways, then us a reading 
head attached to the moving 
element of the machine. The 
reading head would feed into 
a processing unit with a 
digital readout . Jhave seen a 
picture of an electronic ver­
nier caliper that operates on 
this principle but have not 
been able to get any details of 
the actual working elements. 

Your assistance in locating 
technical information or peo­
ple to contact is greatly 
appreciated. 
Greg L. Young 
Juneau , AK 

One of the simplest yet most 
sopliisticnted /echtiiques devised 
for electronic 111eas11ring fs the 
use of a TV camera. By digitiz­
ing a video image of a part or 
surface, measurements to t/1011­
sandth of 1111 incl! are possible. 
I ltave seen units that can in· 
spect complex mechanical parts 
in seco11ds, and give a list of all 

dimensions measr~red, the a/law­
able mnge for each dilmmsion, 
and 11 fl~ against rmy dimension 
that is not within the spec. Here 
are some companies that make 
such products. . . . Steve 

lntemctive Video Systems 
358 Baker Ave. 
Concord, MA 01742 
(617) 3Zl-OW4 

Stock!!r & Yflle 
Rte. 128 and Brimbal Ave. 
Beverly, MA 01915 
(617) 927-3940 

Electro-Op/ical Information 
Systems 
710 Wilshire Blvd.. Suite 501 
Sa11ln Mo11ica, CA 90401 
(213) 451-8566 

EG & G Reticon 
345 Potrero Ave. 
Smmyvale, CA 94086 
(408) 738-4266 

Vestlglal-Sldeband 

Fiiter 


Dear Steve, 
I am constructing a micro­

computer system using 
Motorola's 6847 VDG 
(video-display generator) and 
1372 TV Modulator. 
Motorola's documentation on 
the VDG 6847 interface is 
quite clear; however, l found 
the information provjded for 
the 1372 and TV interface is 
too general . Specifically, the 
1372' output is fed .into the 
TV set (probably to the 
antenna) with a vesti­
gial-sideband filter. Can you 
tell me what this finer i.s? 1 
would greatly appreciate it. 
Richard F. Man 
Medford1 MA 

A televisio11 signnl is g1met­
a.ted in a ma11ner similar lo that 
of a standard AM (amplihide 

modulation) sound broadcast, 
and the video signal consists of 
/wo sidebands and ti c:arrier. Tti 
conserue spectnm1 bandwidtl1 
and to reduce the problems as­
sociated with wide bandwidt/1 
transmissions, one sideband is 
removed. However. filters to 
completely remove tliis sideband 
(for sing/e.sidebnnd trtmsmis· 
sion) must T1ave a very silarp 
cutoff frequency and not change 
the plrase or ampJit11de of the re­
mnining sideband, Suc/1 filters 
are difficult to construct and ex­
pmsitie. As a compromise, most1 

b11t riot all, of one sideband is re­
moved. 711is metliod is known as 
vestigial-sideband opemtior1. 

A vestigial-sideband filter also 
rcmaves second lumnonic effects 
rmd other sp1trio11s noise. The 
output of the MC1372. is essen­
tially a double-sideband sig11al, 
and the vestigial filter is used to 
''trim" the signal to fit I/re bnn.d­
width of the television re­
ceiver, .. .Steve 

Hlgh·Resolutlon 

Storage 


Dear Steve, 
We would like to know if 

a.nyone makes a video 
camera with interface that 
will let you copy records 
and Ciles to be recorded on 
the computer disk for later 
recall and reproduction 
through a printer or plotter. 
We wish to reduce our 
records to a computer library 
with indexing capabilities. 
Eugene Manzo 
Miami, FL 

Many video camera sysfems 
011 the market allow image 
storage, but ii is impartar1t to 
choose m1e with high resolution 
in order to store a complete page 
of text. The higher the reso/11­
tio11, the sharper Lf1e imnge and 
tlie greater demands 011 memory. 

For example, 1024 by 1024 plr­
els wo111d be the minimum res­
olution, and higher <.1J1/ues arc 
preferred; but orre frm11e at thi. 
size requires 128K bytes. 

Sornecompa.1des maki/lg sue/I 
eq11ipment include 

Datacopy 
1070 East Meadow Circle 
Palo Alto, CA 94303 
(415) 493-3420 

imaging Technologij Inc. 
400 West Cummings Park, 
Suite 4350 
Wobum, MA 01801 
(617) 938-8444 

Eikonix Corporation 
23 Crosby Dr. 
Bedford, MA 01730 
(617) 275-5070 

Quantex Corporation 
252 North Wolfe Rrl. 
S11r111yvale, CA 94086 
(408) 733"6730 

Ybu might also W(mt to con­
sider using a laser-type videodisc 
With a7Jersonal comp11tet to pro­
vide m11do111 access. T/le major 
problem here is getting t/1e in­
formaHon onto the laser disc. 
Refer to t/1e j11ne .1982 BYTE for 
more information . . • . Sieve 

VIC·.20 Expansion 

Dear Steve, 
l have a Commodore 

VJC-20. ls U1ere a company 
that manufacture an expan­
sion moSiule that would pro­
v1de a 40- ot 80-coluIJUl video 
output? 
Robert J. Kakoczki 
White Cloud, MI 

Quantum Data Ilic. makes a 
series of cartridges for the 
VIC-20, among which is a card 
that will display 80 columns of 
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lext. The C4rd optia1111lly fenh1res 
16K bytes of memon; and a pro­
grammable ROM socket. It 
comes set for 40 columns that 
cnn be displayed on a1V set. . For 
80 columns, a change inside the 
cartridge is made. A video 
monitor must be used with any 
BO-column display because the 
bandwidth ofan ordinary TV is 
not adequate. Contact Quanhtm 
Data Inc. , 3001 Redhill Bldg., 
Suite 105, Costa Mesa, CA 
92626, (714) 966-6553. 

Data 20 Corporation also 
makes a set of cards for the VIC 
t/1at includes a Video Pak 
BO-column expansion card with 
addit1onal memory and free 
word-processing software. Con­
tact Data 20 Corporation, 23011 
Mo111ton Parkway, Suite BlO, 
Laguna Hills, CA 92653, (714) 
770-2366. , ..Sieve 

Voiceprints 

Dear Steve, 

1am writing in -reference to 


your articles in BYTE on 
voiceprint . I have been 
thinking along these lines in 
an attempt to build a system 
to help deaf people learn to 
speak. I think if you could 
display correct voiceprints on 
a monitor for the deaf person 
to duplicate, it would facili­
tate their efforts to speak. 

I have an Apple II system 
and some experience in pro­
gr-amming in BASIC. I have 
heard some rumors about 
systems that have already 
been designed, but I have not 
been able to get any real in­
formation . Do you know of 
anyone I could contact about 
this subject? Any information 
or advice on how to proceed 
would be greatly appreci­
ated . It seems your work 
with voiceprinting could 
form the basis of a good sys­
tem. 

Thank you for your con­
sideration. 
Dale Sarver 
Ridgefield, WA 

Many companies are actively 
pursuing speech recognition, but 
I am not sure how many are 
using the voiceprint concept. 
Most are concentrating 011 the 
recognition of specific words by 
an unlimited number of users. 1 
am listing below some companies 
engaged i11 speec>i recognition. 
Write tl1em for further i11foml(l­
tion . , , .Sieve 

Be11 Franklin Industries 
Oiset; Creek, KY 42723 
(606) 787-5002 

Couox Company 
675-D Conger St. 
Eugene, OR 9Pl02 
(503) 341-1271 

Excalibur Tecltnologies 
800 Rio Grande Blvd. NW, 
Suite 21 
Albuquerque, NM 871D4 
(505) 242-3333 

Hitachi 
175 Crossways .Park West 

Woodbury, NY 11797 
(516) 921.:/200 

Interstate Electtonics 
POB 3117 
Anaheim, CA 92803 
(n4) 635-7210 

NEC America 
532 Broad Hollow Rd . 
Meluille, "NY 11Pl7 
(516) 752-9700 

Votan 
26046 Eden Landing Rd. 
Hayward, CA 94545 
(415) 785-8060 

IMSAI Repair 

Deat Steve, 
l have an IMSAI VDP-44 in 

need of repair. To have this 
done locally, I need sche­
matics and possibly an 
equipment manual. What is 
the address of the company 
that bought out 1MSA1? 

A CompuPro Systems Center Is muoh more tha,n a computer store: It is the first place to look for 
business, scientific, and Industrial computing sotutlons. When you're ready for professional level, 
state-of-the-art microcomputlng, turn to the professionals listed betow . .. they're ready for you. 

ARIZONA CarmlchHI Mountain View 
scottadale Logic Systems ACC 
5·100 {916) 971 ·3133 (415) 969·4969 

(800) 528-3138 Chataworth Oakland 

CALIFORNIA 
8akerafleld 
Creative Computing Services 
(805) 325-9877 

Barkaley 
Track Computer Center 
(415} 845·6366 

Burllngam• 

Priority One Electronlcs 
{213) 709-5464 

Harward 
Byte Shop of Hayward 
(415) 8864732 

lrvln• 
Priority One Electronics 
(7 14) 660-141 1 

Track Computer Center 
(415) 444·8725 

Pacific Pallaadaa 
Syslem lnter1ace Consultants 
(213) 454·2100 

P••adena 
Omni Unllmlted 
(213) 795·6664 

Petaluma 
Mentzer Computer Systems 
(415) 340-9363 

Loa Angeles 
American Computers & Engineers 

Advanced Information Mgmt. 
(707) 763-7283 

Canyon Country (213) 477-6751 Pl••••nton 
Creative Computing Services Giiford Computer Systems Best Computer Stores 
(805) 251·9877 (213) 477-39.21 (4 15) 463­2233 
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ls it worth the trouble to 
fool with this machine? After 
numerous phone calls, the 
closest repair available seems 
to be Computerland in 
Chicago. 
J. R. Weistart 
Rochester, LL 

Microsystems magazine fea­
tures advertise111e11ts by a com­
pmry tlral has takm (J[)f!r the line 
of IMSAl computers. Perhaps 
they have arepair facility to ser­
vice your u-nit. Write or call 
them at 

JMSAJ Computer Divisian 
Fischer-Freitas Corpomtion 
910 81st Ave., Bldg. 14 
Oaklnnd, CA 94-621 
(415) 635-7615 

As to whether it is worth fix­
ing, that is a question. you mus.t 
answer. Weigh the cos! ofrepair 
to ymJr total investment. If you 
were happy with lite unit before 
it malfunctioned, tlteri tepair it 
and keep going. If you were 1m­

happy, here is the excuse that 
you need to buy a new one. 

Good luck. ...Steve 

Protecting ZX81 

Programs 


Dear Steve, 
I've had a Sinclair ZXBl 

computer for about s ix 
months and have written a 
lot of my own programs. Is 
there any way to prevent 
someone from being able to 
display the listing of a pro­
gram? That is, is there any 
way you can make a program 
on tape "run-only"? Any 
help you can give me on my 
problem wouldbe greatly ap­
preciated. 
Greg E. Sedbrook 
Del Rio, TX 

The easy way to protect pro­
groms from being listed hi 
BASIC is lo have the program 
disable the LJSTcommand. This 

is easy for computers that 11ave 
the BASIC in RAM but very dif­
ficrilt if it is in ROM (li.ke your 
ZX81) . I am not aware of a sim­
ple way to defeat this command. 

Writing your program in ma­
chine language will certainly 
solve the problem. A BASIC pro­
gram can be written to give title 
and credits. Then call a USR 
command to nm your ma­
chine-language progrnm. This 
will make it more difficult to 
copy.. . . Stew 

Getting Ready 
for Aprll 15 

Dear Steve, 
I have a Tnnex/Sinclair 1000 

computer and would like to 
know if anyone has written 
a program for it to prepare in­
come tax returns. r know it's 
been done for other com­
puters. 

Also, do you know if any­
one has written about con­

verting Sinclair BASIC to 
BASICs used in computers 
such as the Atari and Apple 
m 

Thank you for your help. 
Timothy Bartlett 
New York, NY 

I am not aware of a book writ­
ten specifically lo convert 
Sinclair BASlC to other 
BASICs. There is a book to con­
vert betwee-n Apple, PET, and 
Radio Shack; but it does not 
mention your comp1der. A 
general reference for converting 
between BASIC versions is The 
BASIC Handbook Uy David 
A. Lien, published Uy Compu­
soft Publishing. lt describes the 
similarities and differences be­
tween versions of BASIC, gives 
sample programs, and tells you 
what to do if yoz't BASIC lacks 
a particular feature. It should be 
of great help to yo11. 

I have not seen an income tax 
program for the Timex!Sinclait 
1000. There have been many ar­
ticles written for such programs, 

Spoken Here ... 
FLORIDA INDIANAS•n Fr•nctaca 

Gifford Computer Systems Br•ndon T•rr• H•ut• 
(415} 391-4570 Micro Oom_puter Technology General Software, Inc. 

(813) 685-7659 (812) 234·9421
S•n Le•ndro 
Gifford Computer Systems S•talllta Be•oh MARYLAND 
(41 5) 895·0798 Binary Magic, Inc. Beth..da

(305) 777-7080S•n R•f••I JR Systems 
Computer House (301) 657·3598HAWAII
(415) 453-0865 

kahulul Maul MASSACHUSETTS 
S•nha8arb•r• Capacity Plus Computers BostonData Bank (soa) en-3496 

New England Electronic Ex.ch.(805) 962-8489 
(617} 491-3000ILLINOIS

Santa M•rl• 
Athena (Please iurn the page) Data Bank 

(805) 922·1333 Computers Plus 
(217) 636-8491 

®S•nhl Aoaa 
Lii Grange P•rk 

(707} 542·0571 Small Business Systems, Inc. 
Matrix Computers 

(312) 579·3311 (OmpuProlunnyv•I• 
SkokiePragmatic Designs, Inc. 

(408) 736-8670 lllllpute Computer Mart, Inc. 
(312) 574,.1383 CompuPro, A SODBDUTcoMPANV 

3506 Breakwater Court, Hayward, CA 94545 
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so it sho11/d be an easy matter to 
convert one for your computer. 
One such article appeared in the 
March 1980 issue of Microcom­
puling magazine on pages 
42-47. "Income Jax Consultant" 
by William P Van Horn de­
scribes a tax prepamtion pro­
gram that can serve as a model 
for your computer. . . . Steve 

Apple Equipment 
and the 

Commodore 64 

Dear Steve, 
Commodore says that the 

6510 processor in its 64 is an 
improved version of the 6502. 
If this is true, can 1 interface 
the 64 to an Apple II expan­
sion bus? lf I do so, can I use 
Apple-compatible peripheral 
devices with it? Uso, how? Is 
there any ~vay I could use 
Apple Il software? 
Joshua Putnam 
Burton, WA 

The 6510 microprocessor used 
in the Commodore 64 is an im­
proved version of the 6502 . 11 
features additional input/output 
lines and shares the same in­
struction set as the 6502. 
Apple-compatible peripheral 
devices, in theory, should work 
with the Commodore, but some 
significant differences must be 
addressed. 

1. Many Apple peripheral 
cards have an 011board ROM 
that contains software to drive 
the hardware. These ROMs con­
tain calls to Apple routines in 
the monitor and ot1rerareas nol 
common to the 64. Hence the 
ROMs may have to be c11a 11ged. 

2. The Apple bus has some 
built-in decoding known as De­
vice Select signals, which ac­
tivate the card when a{Xlrticulnr 
area in memory is addressed. No 
separate address decoding is on 
tilecard (usW1lly) , and you must 
add this to work with the 64. 

3. Apple uses a different 
phase of the system clock tl7an 

the 64 (lfl 1 lnstead ofip 2) . T/1is 
may create some timing prob­
lems on some cards. 

Eac11 card must be considered 
separately for compatibilihj. It 

may be possible to cre12 e n 
universal Apple interface for tlie 
64, but an in-depth study of tile 
software and hardware differ­
ences is required. ...Steve • 

In "'Ask BYTE."" Steve Ciarcra answers questions on any ared of 
mlcrocomputing. The most representative questions received each 
month will be answered and published. Do you have a nagging 
problem? Send your inquiry to: 

Ask BYTE 
do Steve C1arcla 
POB 582 
G lastoribury CT 06033 

If you are a subscriber to The Source, chat wrth Sreve /TEC.3 I 71 
directly. Due to the high volume of 1nqu1ries. personal replies can­
noc be given. Be sure to include " Ask BYTE" in thE' address. 

... And Here. 

Ch••tnutHlll 
Key Micro Systems 
(61 7) 738·7306 

NEW YORK 
Deer Park 
Datapro Systems, Inc. 
(516) 595-1311 

Steten l•l•nd 

John O. Owens Associates, Inc. 

(212) 448-6283 

NORTH CAROL:.INA 
Qreen•boro 
General Semantics, Inc. 
(919) 288-11 17 

OREGON 
Portl•nd 
Mlcrowest Computer Products 
(503) 238.027 4 

RHODE ISLAND 

TEXAS 
Hoa..•ton 
Gifford Computer Systems 
(713)877-1212 

WISCONSIN 
Qreenfleld 
Byte Shop of Miiwaukee 
(414) 281-7004 

M•dl•on 
Beam l~lernat1011al 
(608) 255·2325 

CANADA 
Burneby, 8 .C. 
Oynacomp Business 
Computers Ltd. 
(604) 2,99-3747 

Coqultlem, 8.C. 
CSC System Center Ltd. 
(604) 941 ·062.2 

THE PHILIPPINES 
Quezon City 
Corona International Inc. 
78-34-71 

UN.ITED KINGDOM 
Swenaea 
Comcen Technology Ltd. 
(0792) 796000 

(OmpuPro 

® 

Coventry 
Key Micro Systems 
(401) 828-7270 

CompuPro, A GODBOUTCOMPANY 

3506 Breakwater Court. Hayward, CA 94545 
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1 DRIVE In Cabinet 2 DRIVE Double Cabinet 
•O ''"' smgle sided ST99 •O l•aok >10gle sided S399 
80 lrac (dual Sided 40 11nc1<1 $299 80 !rack fduot s10cd 40 trac~ sJ 5599 
160 !tac (d.,nt s1dea 80 track; S399 160 t1ack (do•I s iaed 60 """"'' s1gg 

1 DRIVE Double Cabinet Ori\!e'S ~n c11b1neh come assembloo 
ano 1os1 a "''lh power supply O dcr 

60 !lac (doa1 ..oac •D l•ac~) SJ.49 
40 ltac '""!II ""cd $259 

cat>t a P[Halelv 


160 1rac~ (dua l sided 80 trac I S•49 


BARE DRIVES ONLY 
!60 llllCk (dua l ,, ed 80 lra..c~I SCl\Ll 

• O11ac• 51ng10 ••deo S165 a onch Shmllne sgl,dbl SJd!!d SCA LL 
80 l••c• (dual ··~•d •O lrac I SCALL Winc:1>es1 r Ii rd DMes 5 Meg $:l99 

CALL IF YOU FINO A LOWER PRICE ON DR IVES 

Hard Drives supporting bolh DOSPLUS and LOOS 
~ MognDy l itt. or s1orage 15 Megabyles of slorage S1990 
ID Mogabyles oi slorage 20 M gabyl s of oloragn S2490 

PRINTERS 


100 - 120- 160 CPS Super Scr•p l -Subscnpt 

Bidlrecllonal Logic Seeking Underlining 

F1~c1lon and Traeior Back.spacing Douolesl•iku 

9X9 Doi M&l/j~ 5, 6, 8 112 •O. 12 nnd T 7 Pnoh 

True Oeci!ndo•s Progrommable Line Spacing 

High Re•·Bll Image Bloc~ Grnpl>lcs SI~ (61 MONTH WARRANTY 


GEMINI 10X (9 Inch Carriage, 120cps) frn:;tlon and T•aCIO• ..... SC ALL 
GEMINI 15 ( 15 Inch Gamage, 100cpsJ Friction ancl Tractor . . . SCALL 
GEMINI 15X (15 Inch Carriage. 120cpsl Friction and Trac tor ... SCALL 
DELTA 10 (10 Inch Carriage. 160cps) Fric tion and Trac1or $GALL 
STAR Prinlers can be 1n1erlaced w11h mosl computets on the ma1ke1 !Oday, such as 
Applo 11lie111 I IBM PC I Osborn I Healh Kil H89 i TRS·80 Model I ft Ill~ 12 Ii 100 

Zenllh Z89 Z90 z 100 Tl9914A I Kaypro I Ala" 400 BOO Commodore 64 Vic 20 
CALL FOR OUR LOW PRICES 

Smith-Corona TP-1 
LOW COST LETTER QUALITY DAISY WHEEL PRINTER 


You r cho ice PARALLEL or SERIA L ln lerface 


List Price $895 .....$~•. •. .SCALL 

TCS hM the LOWEST PRICES on IN·STOCK PRINTERS! 
DOT MATRIX PRINTERS LETTER QUALITY PRINTERS 
EPSON RlJFX SILVER REED1BMC P6cPll 

C ITOH S5101TECtPMC BROTHER1COMRE)(JBMC (1 6cp11 


~~= 	 ~~:;!,'~~~~f1'~1 
DMP'l>O OWP•t0 f25cpeJ 

DMP 500 C ITOM f .tQ (.0 CPSI 

DMP 21(10 NEC 35~ 

ANADEX 9501 -A NEC 7710/7730 

CENlR°"'ICS ~~ 

OKIOATA 


l20K Bytes Tandon D,.k Onve• 
OUADBOARO 64 - 256~ memo')' clock • nal 
BMC RGB unra ~I Ao~ Colo• Mon•10• 
HARC>OISKS 

TRS·BD eQutpmeni com"" w11h or1g1na1 90 day Manulaclurer'> L•mll11d Warranly 

MODEL 12 and MODEL 16 
MODEL 12 T dnve 

el'\1.11 A.cco~mung Sohwa1e: 
en1x Mull•plan Spr ad Sh 

Ml l/12 lo MT6 !T'ulll·u.gor upgrade 
Dl 1 Via o T111m1nal 

OOEl IV t61< Ca•s1111e 
MODEL IV. 641( 2 d"•es. RS-232 	

SCALL
MODEL 12 2 drtves SCALL 
TCS MODEL T2 •ero1on 2 toncion d"• • (11~~ lho 011g1nal) S?.995 

, 	MODEL 168•..Support up to 6 users. Run your whole office with 
hard disk capabillties for about $1000 per user! 
MODEi. I B , 1 d'rlV& SCALL 
MODEL ISB, 2 dmes SCA LL 

Model 12 and Model 16 Accessories 
1281( memory bOard 1256K M~ I $629 
128K e Ira memory C:hlP• jRS) 5269
1281( e•l11'1 m mory Chips· TCSI $t99 
Xent.a M1c1osofc MutH·usEt BtH'!ilC $269 

SC ALL 
t Soltwar~ S26J

11 i1J:l9 
S629 

$825 
$CALL 

Model Ill Color Computer 
All Radio Shack equipment Is shipped lrom our store 

in Brady, Te11as 

TCS Model IV, 64K, 2 Disks 
Systems come with 180 Day W arran ty 

$1499 ~EE\ $1699 
Wllh nandard 40 lro< s -'2.3'2. f \Ytlh ( Ou~t he•de<I 40 
doubl density or.ves ~ lroc double aensHy dt1vH 

Over 340,000 byte• Over 730.DOO by•e•
Enhanced Madel IV Oper1Mg System Enh nceo Mad~! IV Op11rafing Sys1 m 

Fully Hllmblo<I and te•ted sy•rnmt. tha1 are .soltware compallbl """ lunctlonally
1dcn11ca1 10 Radio St>a~ unns sold 01 comouler sTo•es for Snunoreds mor 

CONTROLLER BOARDS ~·e tng <ruolrly do.ible >td O epo•v bo111d~ w11n gold 
~laled curHACI! 
POWER SUPPL V 15 the Unest sw1TCl11ng type available 
MOUNT ING HARDWARE 111ctude• power and <Io l a co les 
O•SI< DRIVES aro Tandon IM scmo on • useo bv RM;o Shack 

40 Ir.IC double den51ly '""" a 5 m1lhsecond s1eppmg rn1e 

TCS MODEL Ill DISK EXPANSION KITS 
1 Con11011er , Power Supply_MourJIJng Hardware & lnst'1Jcllons $249 

2 CD'lhf'iler Power Supply. Ha<dwa1e & one 40 11ack iandon Drrve 5429 

J C•, n110!10• Power Supply Hardwa1e, two 40 Trac Tandon Orlvu $598 

Ja •I 3 bu1 wnh 1wo 80 11ac• droves (OU•I Sided 4Cl<l l 5191 

Jo K11 rh ,. bul wilh rwo 160 ''ac o"vl!S fduat s•ded 8Ds1 S989 


TCS MODEL JV DISK EXPANSION KITS 
It Con1rolle1 Power Supply Mounlmg Hardware, one 40 Trac~ T~naon Drive l479 

12 ConHollor Powf!r Supply, Moun1,ng Ha•dware. lwo 40 Trock Tandcn D11¥e• .\6~9 

12A K11 t 2 Dul wllh !WO 80 Trao • T ncion Dnve• $629 

128 Kil t 2 bul Wllh lwo 180 Track Tandon Dnves $8•9 


OAVONG HARD DRIVES APPLE DISK DRIVES 
s MDgAbyT!l• OI <101age l•om s •2.9S 

1s• du\l~~~c~~~/~1~e~hmlu'ie "''\l~S $27910 Megabyle• of ~1ora9e SCAlL 
2nd d11ve onrv S229

1~Meg br• • ot stor3ge SC ALL Tolatly compa11ble Wllh all apC>le so1twa11 
Ne1wo,h..ng sys1oms 101 m\.dt't.15E!'' hafd 

cJts.k& Tap and car1r1dge. ba(i~ up systems 


bl&lor!BMPC APPLE!! ono 
 $CALL 

TES Heart ofTEXAS 
COMPUTER SYSTEMS 

r 110 \/ ol 
APPLE 111 

P.O. Box 1327 Arlington, Texas 76004-1327 
Toll Free 1-800-433-5184 Texas 1-817-274-5625 

Circle 445 on inquiry card. 
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TERM I NAL S 
910 . ·--··­ ... .. •........ S5$9 .00 
91" .... . ............ . .... $689 ,00 
920 ._..... . . $7~9 . 00 
92$ , .. ...... .. . .. , . Sll9 ,00 I 
DSO ....... , • .. ... • . •.S929 ,00 
910 , ................... CALL 

COMPUTERS 
BOOA . ... . . •• , , , $1099 .00 
802 , ... . , .... , ...... , S26G9 .00 
803 . . ... ... .. ... ·-··-· .. S1949.00 
llQ;tH ,.... .. .............$4695 .00 
006/ 20 .......•... · · -··· $4999.00 
816140 ,. • $9199 ,00 
1602 ... .. ... , JJ'.199 .00 
1603 , . . .... ··­ .. ____ CJILL 

MOOEMS 
MAYE S 

Smor1 . .. ............$219.00 
Smort 1200 11200 B•udl . S5lll ,OO 
Chro no91aph , , ... , .. • $199 .00 
M lc1omod4llm 1001---·­ -· . 'S3091 .00 
Mlcro.,.od<>"1 II , , $2711 .00 
Mlcl o m odemll (wllhlorm/ .•. 1299.00 
SmortCom II .........S99 .00 
Sm "nooi:i . , .. , .. $469.00 

NOVAT ION 
J ·Ca• ............... , . $119 .00 
Ca!. .. , , , .. , ........ ,. $144 .00 
O·Cll , ......... , ,. $1~9 , 00 
103 sma., Cot . ... . ... .S l!l9 .00 
A~plo C•I II ., , .. " ........S279,00 
10J1n 1 Sm•n Cit .........Ul9.00 
212AppleC1111 ....... . . sso~ . oo 
Apple Cot ll 212 Upgr~de .. . ,$009.00 

ANCMOR 
"4uk I (RS·2a2).... .. .... $19 ,00 
M•r U ltl<lor!I ., .. . . ...... S79.00 
Mor 111 (T .. I . 99 f., .........s109.00 
Mo rk IV ICBM·P£1'1 • . .. . Sl 25.00 
Mori< I/ ( Osborne~.. • . .. ... H!l.00 
Mo ri< V1 llB M·PCJ , .. .. .. S 179.00 
M•r1< Vii l""'•o A1>r.!A1'to p,.11 .. $1111.00 
Mar~ VIII , . .... , ..... U69 ,00 
Tf\$·60 Colo• Cott1out•t ... S!l9 ,00 
!11/olt Power Supply...... , S9 ,00 

ll E· I , , 
llE·2 .. 
llE-3... 
llE-4 • • 
l'C·E 
PC· 1 . .. . 
PC-2 ... . 
PC· l!L , 
u;~o ., .. 
1S:J.O , .. , 

·--··· $11159 .00 
.. ... S1649 ,00 

.. $ 2399.00 
S~l99 , 00 

51579.00 
.$23P9 .Q.O 
. $2799.00 
. S'.1:;99 .00 
. 5 3599 .00 

., S5499 .00 
1640 ...... 
Cvm~ Software • , . 

' . ' 56499.00 
.. , , C,O.ll 

MON ITORS 
AMOEK 

3000 ........ 
l OOA . 
J IOA . • 
Color 1....... 
Colo"' ptus 
Cola r II .-·­
Colar IU 
Colo t Ill ... 

P1 1. 9 " G ., 

. .. S149,00 
.......... 515!1 .00 

•........... S.169 .00 
.. ... .. •.S279 .00 

UB I 

. 5299 .00 
..... '. 5399 .00 

., $ 349 .00 
. 5999 .00 

P l 2 , 12: '' G . , , 
. S99 ,00 
Sllll ,00 

.. S.1 ~!I . COPl a. 12" A ...... .. 
P 14 , 9 " A , ... 
14-00 Colo• .• , , • , 

:ZENIT H 

. S.t:lD .00 
12911.00 

ZllM 121 .. .. .... . ...... $96 .00 
Z TI h•mln~I .. .... .. ..S 3li9 .00 

B M C 
12" Greon .... , .... , , . $8§ ,00 
9191 • J " Colo• , S.<1911 .00 

T AXAN 
12 N G•een............. S129 .00 
12 A Amber SIJD.00 

PANASONIC 
TR 120 Hl•l4tS , c .....n .' . . S.159.00 
CT 160 Dual Mode Cola• . . S299.00 

N E C 
Jll 12611 ... -· ... , ........ $1 HI.DO 
Ja 1201 _ ... . .. .. s.149,00 
JC 1212 , S299 .00 
JC 12·202 ,. 52119 ,00 
JC 1203 .. . S4&9 .00 

!a O RILLA 
I 2" Gre"n ... .. ......... SB9 ,00 

' 
HEWLETT ~ 
PACKARO T 1_40 

r 4g11 , COMPACTa!'J:a COMPUTER 

$219 
HP41 CV•.• $209.00 
MP 7 15...... , ... . . 19749 ,00 
HP4 1C . , .............. Sl46 .00 
HP IOC .. _ .... - ..·-· ..... S-52 .00 
HP I lC , 1110 .00 
HP UC .. , .............S92 .00 
HP 15C - ,S92 ,00 
HP 1eC ... ... ... ... .. 111 2.00 

Fo<HP41 / '1 1Cll 
HPJl Modute , . , ,S99.00 
HP~L C..J.••tl• Of PHniet .. SJs·g_oo 
Cudi Rt1ide t .. • , ., , . , s144 _00 
E~•nd4d Function• Modu.le . $64 .00 
Time Modul• 1164,QO 

TIMEX 
SINCLAIR !63995 

1000 
t 6K Mamory • , S44 19!5" 
2.040 Prl~t o, . ... ... S99 .95 
llO·Colc ........... , , .. S.17 .95 
Chech Booh M a.nagtH .... __ 5 13 195 
Org~n l ••• .. s.14 ,95 
Uudl9v111r , -· .. • __ s1J 1 95 
Sloe~ Optiar> .. . • . , S-14 .95 
loan & Mort:•1Je Atnon~ z.er .•. $,1 .95 
M~ nd11•UH1 Flr•nCiii,. , . . S9-9..00 

==-=-;s;:: ~== I= =-=- ::: i I 
=== ~ = ~ 
~J 
~-; 

N EC31515 D PRIN'rER , , , S1 ?BB 

P E RCOM/TANDOM 
O RIVE 

s v, " 32011 flapp~ ... , ... ,t279 ,00 
10 Ma9 H•rd , ......... 51495 .00 

AMD E K 
JIOA Ambe r Monllor , .. S l89 ,00 
o '( t oO Pian .., ... , . .. . SS.99 .00 
CDlor II ... .. . 5 999 .00 

ABT 
Co,.-. bo Plus , . CALL 
Me11• PIY• . CAL L 
Me11• Po~~ . CALL 
110 Plu o. .CALL 

P ROFESSIONAL 
S O FTWAR E 

PCP~utWOHlPtoees11n9 SJ.19.00 

M I CRO PRO 
Word Stor / Mall M••9• - . $l l9.00 
lrlfOS1i1E , , · • , . 5299 .00 
SpaU Sia< . .. .. .• S 159.00 
CalrStllT .... , . •.......... 5159.00 

M I CROBT U F 
C r on•a l ~ . .. . .. l 139 .00 

MICROSOFT 
Mutllplon .. , , , , .. , J Ul9 ,00 

A S M T ON-T A TE 
D•SOJO 0 . ... •. . ........ S4 I 9 .00 

IUS 
E1nvWn1e1 U . 5209.00 
EasttSPttUer 1 •• 1•• 512.9 .00 
EaliyFiler , .. . , , , S.1'29,00 

C ONTINENT A L 
SOFTWARE 

1'ilCUU•Mt1•/ Fc rm Leiter , , $89 .00 
T_,• Momo-/U:.eount.ontP1u.s __ .'5109.00 

SVNAPSE 
Fll & Mftnagor .. ,, .. .. ..... $1,9 ,00 

LOTUS 
12J ... " .. . 5369 .00 

P FB 
A~PLIE: IB M 

Flle SB9 ,00 $99 .00 
Aa po' ' S89 o00 $89 ,00 
Gr ph ~9 . 00 $9 9 .00 
W'Ue nl• $90 00 

KRAFT 
IBM Joy•1 ico , . s.:;~ . oo 
IB M P•dd l oo .. .. , .......~9 . 00 

D U AO RAM • .• . , •••• CALL -SHARP 

PC-1500A 
POCKE T 

COMPUTER 
$169.00 

PC­ 1 250A........ $BS.OD 
125 Pri11tar/M ic: ,.a Caa~111t11t __ :s.1 ·~m . oo 

1SO Printet/Plol'f•t/Cu.otte ... SI 72.0Q 
15 1 41( RAM . , .. .. .. .. SSS.00 
, 52 C1t-&H!lit1· Record ' ~ , •$12. ,00 
15~ 01( RAM .. .. .... . .. ..$94 ,00 
I S8 8K RAM aallel)' , .. _.. .$I i9 .00 
U i 1 t 6K ff AMI - · ·, , ,, ,.S139 ,00 

@SANYO 

MBC·555 . S19 6.00 
MHC·IOOO .... .. s 1599.00 
MHC· 1600rlvo . . ...... sSJ9 ,00 
PR5SOO UU111'•0u.itldy'PnnlBf . $699.00 

PRINTERS 
EPSON 

MX80 FT, MJ(100 ,, .. ,..... CALL 
RXBO..................... . .CAll 
FX80, l'X100 ...............C/\lL 

O K I D ATA 
8~ , !lJ , 84 _ .. .... . CALL 
92 , 93 ..... ., •• , , , .. , . . CJI LL 

S TAR 
SI• UO . . .... . .. .. ....... - ... $169 .00 
Gemin i 10 , ...............S2.9!1.0C 
G1tmini 15 . , . , '54'19 .00 
Sotial Board , ...... ....... 575.00 

BMITM CORONA 
TP•l .................... . ..S4111l .OO 
TP·~- -- · ·-·· .. CAl.L 
Tractor Feed . • ,. S,20.00 

C . ITOH 
Gorlllo .... . .. , . $109 ,00 
Pruw<ll nr 851 OP "" .. , .. , $37 9 .00 
Prowrit"t 15501' . . . . $689 ,00 
Stnrv.rlter F10·40P . .. .. $1 14 9 ,00 
Pri"hnas.l•t F10·56P .... SIS69.00 
Traclot Feed ....... . ........s 109.00 

C I ABYWRI T ER 
2000 ._., 1•• Quo HI~ - ..... $ \ t 49 .00 
2500.... "''"~w.. ..... . .. ... Cilll 
Trao1or foo d ... , ........... $1 09.00 

CIABLO 
620 ., ..................... S949 o00 
eao .. _... , .. , .. ,s11sg.oo 

ID& 
C111ll for AL L Contlgura.tlons on 

IDS PRISM P~ I NTERS. 

NEC 
8();13 .... ' .... " ............ $399.00 
17 I 0 /7130 .. . .. ...... S2 14S.OO 
351013530.. ' . .......... 51549.00 

C AU L.ES & ·C DNNECTtD-NS 

PAlNTEl'l CABLES 
Al&f~ IO Pa-r­a ll tl. 5 29 .00 
Alatr lo SfHaL S~9 . 00 
Apple'" Pa.o no1 , • Sfl9 ,00 
A~ Pl• 10 Po1aUel/Grop~1 "• · . S!l9 .00 
Appl e to Serial .. SB9 .00 
IBM lo Pa,,.Uel SlS .00 
IBM lo S1tr1a l , .S 29 .00 
PiniA lel ia Fl11P'"illll!I .. • $29 .00 
s•• ~ .~ IO Sor!~• ' .S'l9 .00 
Gr&J)plu Ptu~ , , ,St 29 00 
P!IP.SO ... . S1;)9 .00 
Al•11 to Mod..,.. Ctblo .,. ...$?9 .00 
CBM 64 10 IEEE Boa10 ,. . S79.00 
Appl• 80 Colutrm C•,11 . $159 .00 
C BM Pe110 Parai1el .... • . . 599.00 
CBM P11tl 1a S11ma t , - -· .. SiJ9.00 

READY FORMS 
1al2." Address l.at>els(Tr.>e1.Foo0}..$9 95 
IS" flepon P•p•rlTroct food ~ .. S24.95 
B"'"Qlnk Whr P;iPG<{Tr.11:1.F(l<ldl. .$19.95 

Clrc le 96 on lnqulrycarcl. Computer mai l Order WeSt: 

:m: eoo-Ei°48-3311 
In NV call (702)5BB-5654 Order Statue Numbe r: 588-5654 

. Dapt.901 , P.O. Box 66891 Stateline, NV 89449 
N~ irlalf; . no d•ptt•~t o,,,c .o ,o. arciera. Pt'•·P••a orct• r& r•celiilr ,,. .. til'llPPH"l!I) WllhfJl lh• UPS Co·nHn•.ril• I Unlited Sl•t•9 whh "a wa•Un; period for cc,tnUled checks o' 
mone., 1:nd•n· Add 3~,mlnumum S!l.00) 1n•pplng .,,d l'l • ndlto9 on • U C.0 .0 , ord e n 11nd credi t ca rid orders . l.ugat •h~pm11tn t1 ,,,1y re-qYl re ch•ro•• · ,....., ;a,..U PA 
'••Ider.I t • d d I I•• "" ' All ll•m• 1ubl•ct to •-V•ll•bUUy •nd Ftr lc:• chino• . NDTEt W• at ock ma n.u r1c·1i1.ner' s and H1 lrd pa rt;- 1aflwa1a •or mo!ll au compoUtt.s an the 
~ark*' , C•U tod• Y fo r our n•w ralalog. 

http:��Ider.It


•

.

ACE 1000 Color Computer 
EI 100 Drl••& Co verlor ACE 1000 
E 1200 Compu1er w lh Dltlc Drive 
E PRO PACK: 

ACE 1000, Ol t k Orlve, 

BO Column C.,d , ACECate & 


ACEWrllet ll 

MICRO-SCI 


Appl• & Fr-enkll n 

......................... s 2•11.oo 
,. ...................... ~•11. 00 
...................... $4511.00 

.ontrollu , ..... , .•. , .. S79 .00 
Controller • .. • . . •• .• ,$89 .00 

RANA 
• I IAppl•IFronlcllnl ...u111.oo 
• ii (Appl•IFrankhnj ... .....CAU. 

tH IAPPle / Fr•n~llnl " .....CALL 

V IB ICORP 
QR APPLE, 18M & FRANK~IN 
eo ..................S1811.00it• ... . .. ... Sl89 ,00 
IO I ..... ., ...........$! 59 .00 


• rm..... , ...... , ... S89 .00 
•en<1/ P1a1 ............ $229 .00 
~ nodu le ...... , .......n29 .00 
\op Plen ............ 51811 .00 
ale Q.PPI• . CBM, IBM!. ,. S1 79,00 

•O'll prtr•• lor I BM ,..,.1..,., tl~ nlly. 
~K 

' ' P•rloct AppJe ...... $109.00 
!>rttle.t .Appl• .. , •. $1$ .00 

AX LON 
e/ Fronlctln t:i8KRam ... S#lll .00 
•I F••n~ lln R•m Dt•~ .. 11211.00 

MPC 
llP. \ I 1811 N0<1 VQlltalel ...M>49.00 

.JOYSTI CKS 
WICO 

tick ........ • . , .... S2 1.95 
ous Rod Ball ..........S2J .95 
1rGr;p ••.•••••..••.•.... S21 .SS 
• · W•Y D•lu~• ..........n2.95 

/ VIC Tl1o•b1n .........534 .115 

• 	Trac~b1ll. .. , ... ., 5511,115 

KRAFT 
Sing le Fire . .... .. ....... SU.00 
Switch H•t1er . .• •~··-···· St6 .00 

• Joy111clc ............... 544 .00 

1 !>oddlH . . ..... , ........ S39.00 


Q.PPLE/FRANKLI N 
opll lter. ..... .• .. . .. ... 127.oo 
n• Situt Wt tar ........ 1 5!i.OO 
S : Fiie ..•.........• , ..... 189.00 

11<.alc . .......... . .. ... 1179,00 

•m • Aceountef\t.. ... , •.••sss.oo 
lUIOn . ,., , , ••,, •••• ,, , ,, , , • 29 ,00 
ISi Am•z.ln; Thtnsr . , .. , . 1 28 .00 
11111• .................. . . 5 1811,00 
t~am1 40................ 1 19.00 
·• • dliJ'\•-·· . ••. ..•.••. . . '1 35.00 
FS: Re port .... .......... s ae .oo 
or' ~ ti .................. SU ,00 
rOgQ• r •. , • • .•••..••••• ~. 'S24 .00 

•c•m•ker ............ .. . 124 ,00 
ncoper Tf'Obp:. • t . , , , .. 132 .00 
ieh• o,.wlrt9 •..• , •.... . - l.!55 ,00 
eatl• Wott•ntl lne•. , , .•.~2Jl ,00 
11vou• ............... . .. 1 211 .00 
•nyon C•lmber...... ~··• 1 19.00 
endlt• ...................s26.00 

~commodore 

J!.:;~ 

ceM&4 ...• sees 
vie 20 . . ..• .. see 

CALLON 
E • •ouclve 84 Por-t•bl • 

1520 Colo r Ptln1., /Plollar , .. 11&0.oo 
I525 80 Column Prin ler ., .. S" 11 .00 
1526........................SJlll.00
1~30 Oa••••n• ......... .... 169,00 

I SJI l Str>al• D••h Dr••• ....1249.00 
1600 \/ IC Modem.. .... ... , . 1611 .00 
11150 J,D/AA Modom ,. .. . ... 189 .00 
1701 H "' Co,or Monllor. ...S'149 .00 

Pel 64 .................. , .... S5119 .00 
Pot 4032 .................. S5!19. 00 
CBM 6032 . ... ., ,. , " ........ $599 .00 
Sup•r Pel . •. •. ••. • ...•. ... Sff9 ,QO 
8126·80 ...................S71!9 .00 
B.lt251!·80 ................. ,1989 .00 
20-31 ........................ 1 299 .00 
<1040............. .......... 1899 .00 
8050......................... 11149,00 
8250 .... .• ... •• .. .. ... Sllll9.00 
9060 ............. ' ..... s, 999 .00 
9090 .................... S219!1 .00 
4023.. . .. .. .... ..... .. .. 1379.00 
6400 . 113119.00 
a•K Upgrade ... ,.,.., .. , 1 289 .00 
Spell "'Hier ............... . $149 .00 
Z•Ram ..... , ..... , .. , ..... ., $$49 ,00 
Siiicon Ollie• ............... S 749 .00 
T~• M•n•u•r. ........ ,....1209.00 
Soll Ro m .............. .. ... 1129 .00 
Jlnum .• , . . , ... , .. . ...... , . . , .. CA~l. 

PROFEllBIONAL 
SOFTWAR E 


Word Pro 2 Plua ....... , .... ST 511.00 

Word PIO 3 P1u1 .. . ".. .... s ' 811.00 

Wo rd Pro 4 Plua , .......... S1711.00 

Wo1d Pro 5 !>tua ......... , .. 1219,00 

tn toP•o .....................1 1111.0 0 

Ad min •lr•lo1 ............. ., SJ99,00 

PoweT · ·- ·· ,. .. ···-··, ...... , .. -.S19.00 

Word Pro &4 Pluo .............s es.oo 


CAROCO 

U9hl Pen ..................... SJ2 .00 

Cas.seH• ln, etf•c• .. ... ~-. 1 •• S29 .00 

Parallel !>rln lu lntetfa.,e ..... 1&9 .00 

3Slol E>.pana. ln lertace t20! . .. IJ L OO 


FH p·n·Fllt 400/800 Cort •.•..$19 ,00DSlolE•p• n1. l n1erlacel201 ... 1711.00 

C.IVl.O. TOP BO 
CBM 8 4 

1 . Wold Pro &4 .... ..... ...... 1115.00 
2 . Jumpm•n .... . ..... .. ...... ~11 .00 
3, Oort (20/64) ......... .... ..Sl4 .95 
4 . Mlcroapec Oale 8ne 6 4 •• • '89 ,00 
5 . l.0110 64 .. .. . .. . ............ $311.00 
11. Mier-Oen. i..clger&4 ..•&71.00 
1 . Zort.111........... .. .. . .. ... s211.oo 
8 . Fro911•r 164! . . .......... ... 1 23.00 
ll. Oolclc 8 rownFo•l20/UI ...5411.00 
10. Sh1111110 , .. •,. ... ........ . S 211 .00 
11 . 0Hdlfne .......... .. . ..... 1 211 .00 
12. AHe rn b l•r lM ............ SU.115 
HI . Zo rk II .. . ... .... .......... 1211.00 
14 . 3 · 0 Man ... ... . .... ....... 114.00 
i6 . Ptot• ctot ...... ~- · ·· ·· ·· · ~ ·· • :12 .00 
18. St.an:::ro•• . • •.•• •• , .• , •.•.. 12.G .OO 
17 . Eeay Mell 84 ...... .. ... .. 1 14.85 

18. Gr••• Robb•• ........ ., .. 111.00 

19. Wa il StrHI .. .. ... ...... .. S111 .00 

20. T•uh Men ................ S 32.00 


ATARI HOME COMPUTER'S 
ATARl400 

$29::: ... 
"••Your FIN AL f>RIC E •n11rREBATE 


wll•n purchased wit h 

package as 1h owr1 . 


ATARI 400 & 410 Recorder Package 
YOU PAV $179.DD 

You Get ATARI REBATE $50.00 
YOUR TOTAL COST $4129.CO 

Retail Value of ATARI 410 $100.00 
Net Cost of ATARI 400 $29.00 

CALL FOR PRICING ON 
THE ENTIRE ATARI XL LINE! 

IOI O Progr•m Recotder ..... S74 .00 
1020•0Col. Prtn• e r/ P1one1 , .. $2.•9,00 
102:; 80 Cot. Printer. .......$449.00 
1027Letter0u1lltyP•lnler .. . $2119 00 
1050 Diak Drive .............S3711 .00 
ll50 tntert• c e .. . •... , . . , •• ,. SHUl .00 
10300 •••IConnectModem ... CAl.L 
c•ao Podd lH ............ s 12.00 
c 40 Jor•t!Ck .. .. .. . ........ s e .oo 
CX42 Re mole Jo~.ilck ,. ....... CALL 
CX77 toucn Tablet ......... suo.oa 
C)IBO Trok BoH ........... ., S411.00 
exes K•rP•d ..............s1os.oo 
C.418 Home Manager...... 1&9 .00 
CJl4ll8 Communlca tQr II .• , . 1 229 .00 
K)(7098At•ro Aocountant .. •5200 .00 
KX7101 Entu1olnu ........Sl!9 .00 
KX7102 Arcacle Ctlamp ......S1S .OO 

ALIEN 
A••tl Vote• Bo• .... . ..... , IHll .00 
Apple Voice Bo• .. ..........1149.00 

M E MORY 
A.a.ton G2K Ram , •• " •.... 159100 
A"Jo n -aK Ri m............... $119 .00 
AA!on 128K Rim ...........S299 ,00 
lnrwc 321< Bo••d ............. $59.00 
lntec '8K 900111. .............sus.oo 
lntec 114K Board (400 ontV) ... S99.00 
lntoc Real Tim• Cloe ... , .. SJll .00 

INNOVATIVE CONCEPT& 
Flip·n·Flle 10 ................ . S4 .00 
FUp·n·Fiht 50 ... ,............ 119,00 


A TARI 
1. Donkey Kong ... ...........1311.00 


2 Z.m o n . ... . .. . ..... ........ 1211.00 

3 . E.T. Phone Home .. . ......138.00 

4. Mlner20411•r. . .. .. .... . ...S3!1.00 

5 . Dig Dug ......... . .. ........S33 .00 

5, ChOPlllter " ........ .. , .... .129.00 

7. Donkey Kong, Jr ... ....... 1311.00 

8 . Cenyan Cl irnbU ... . .......125.00 

II. S noop.• Troop• •:i ....... S34 .00 

10. Wo rd WIH rd ...... .. ..... $ 511.00 

11 , Picn ic Perenol• ....... ...S34.00 

12. J umpmon ... ....... ...... 1 211.00 

1 J . Sham111 . ..... ....... ... ., $ 34 .00 

14. L•ll• tPerl•cl ... . .... ... llOll ,00 

15. Fil• M•n•11., eoo ....... . 169 .00 

18. Prwpple ....... .. ... .. .. ... . 124 ,00 

17. Altro Chu• ., ..... , ...... 1 25 .00 

18. Bl•d• I Bl1ck Hole .... ., •• 1 27 ,00 

111. Pac Ma n .................. 133.00 

20, eet• 8u11111...... .. ..... .. s25 .00 


('1E~IJCJM) 

DISK DRIVES FOR ATAR I 


ATB8·SI .... . .. . , . ...... . ,. SIJ88 ,00 

AtBB·AI .. .. .......... ......1 2119 .00 

Af88·$l ,. ..... , . ., . . • , .. S569 ,00 

AT88·S1 PD ........... ...... S4&11 .00 

AT88·S2 PD ................S869.00 

AT88· DOA . ..... ., ..........SI 39 ,00 

AT44•S '1 ••.• ··-~ .. 1 •• I-· I ••• I 1579.00 

ATU·s-:1 ..................... 19811.00 


TE XAS INST RUMENTS DRIVE 

TX 99 •S 1 •• , ......... ,. ...... 13411.00 


RANA 

1000 At.,1 Diak Dr lv., ..... ,. 1319.00 


FLOPPY OISKS 
MAXE L L 


lll!D· l ...... .,.. .. . .. .. . .... .. S 32.00 

MD·2 . ....................... S44 .00 

FD·1t8 " J ......... , ...........140.00 

FD-2IB" ODj .. ...............150.00 


E L. E PMANT 

5 , "s·s S D ...................S18.95 

5V, " SS 00 ................... 1 24 .115 

5 '/.' ' DS DO ........ .. .... .. 1 29.95 


VERBAT UM 

5v.' ' SS DD ................... S25 .00 

Sv.' ' OS DD .......... , ....... ~38 ,00 


H E AD 

Disk Hud CIH ne< ........... Sl4 .95 


2 1. Crvoh . C"'mble&Cllomp.. .S::t•.OO 

~~: ~:f..oi~'. ::::::::··::::::::::~::: 
2.4 . Vl••c elc ...............1159.00 

25 . At.art W•lte r .............s111.oo 


'26. TnrH ~·Ill• Pig1 ...... S25 .00 
27 . UptMrR ..cllHol APthll , , Sl 8.00 
28. Stubowl Foolboll . . . S24 .95 
29. Dr• lbs ..... •. ....... . S M .00 
30. Pra1ec1or .............. _ SJ4 .00 
31. Ftogger. ................. ,S25.00 
32. t.urio• L••P•!............. s~4 . 00 
Jl. Wizard ol Wor ......... ... 5 34 .00 
34. Kl~dorcomp ............ s:u .oo 

35. Moon Sn~tll• .. . .. ...... . s22 .oo 
l9 . Mam • Ac.counf•nl ··•~d. :155 .00 
l7 . tempto ol Ap•ll•• ....... 129.00 
ll! . Spelt Wlurd ............S39.00 
lll . N1utllua ""···""··'·· . S28.00 
40. O 'Rlle v' • Mll\e . ... . ..... .. s22.oo 


computer m a i I 0 rd e r e a at Clrcio 96 on Inquiry card. 

111 • 

i; 
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Event Queue 


September 198.i 

Seµt ;mtb;!r 

Continuing Engineering Edu­
cation, Wasliington , DC. 
Two of the courses offered 
this month are ''Program­
ming in the C and Unix Envi­
ronment" and ''Graphical 
Data Analysis ." Fees range 
from $625 to $855. For a full 
schedule, contact Douglas 
Green , Continuing Engineer­
ing Education, George Wash­
ington University, Washing­
ton, DC 20052, (800) 424­
9773; in the Distrkt of Co­
lumbia, (202) 676-8512. 

Soplember-OctobO"r 

Computer-ilSSisted Manual 
Writing , various sites 
hroughout the U.S. This 

one--day seminar is designed 
to teach attendees how to 
produce good software man­
uals. The sponsor will dem­
onstrate a software package 
for automated documenta­
lion development called 
Manual Maker. The fee is 
$195. For further informa­
tion, contact Prornptdoc, 833 
West Colorado Ave., Colo­
rado Springs, CO 80905, 
(303) 471-9875. 

Seµ 1ember· N011e.>1ber 

Computer Showcase. E•pos, 
various sites throughout the 
U.S. This popular show will 
bring together hardware and 
sof tware manufacturers, 
dealers, and consumers of 
small computer systems. For 
further details, contact the 
Interface Group , 160 Speen 
St., POB 927, Framingham, 
MA 01701. (800) 225-4620; in 
Massachusetts, (617) 879­
4502. 

Seplem&er-Nooe1 1ber 

Courses from Integrated 
Computer Systems, various 
sites throughout the U.S . 
CoUl'se titles indude ''Hands-­
On Pascal Workshop ," 

"Structured Design and Pro­
gramming: "Software Proj­
ect Management,• and ''De· 
fining Software Require­
ments, Specifications, and 
Tests ." Fees range from $695 
to $845. For information, 
contact Ruth Dordick, lnte­
grated Computer Systems, 
3304 Pico Blvd ., POB 5339, 
Santa Monica, CA 90405, 
(213) 450-2060. 

So plttPJbtr-Decem&er 

Intensive Seminars for Pro­
fessionals , various sites 
throughout tne U.S. Elec­
tronics magazine, a McGraw­
Hm publication. offers semi­
nars in managemen! and such 
technical areas as speech rec­
ognition and synthesis, con­
trolling electromagnetic inter­
ference , fundarne.ntals of 
computer graphics, and mi· 
croprocessor interfacing. ln­
house presentations can be 
arranged . For a descriptive 
catalog out li ning seminars, 
locations, and fees, contact 
lrene Parker, McGraw-Hill 
Seminar Center, Suite 603, 
331 Madison Ave ., New 
York , NY 10017, (212) 
687-0243. 

S µtemb r-D~ce•nb~r 

James Martin Seminars and 
Seminars of Excellence , 
various ites 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 10th Sl. , Santa 
Monica, CA 904021 (213 
394-8305. 

Seplern&~r·Duamber 

Seminars for Professional De· 
velopment, various sites 
throughout the U.S. Datapro 
Research Col1'oration offers 
more than 35 professional de­
velopment seminars in such 
areas as personal computers, 
data communications, sys­
tems and software, and office 

automation . Complete out­
lines and schedules are avail­
able from Datapro Research 
Corp ., 1805 Underwood 
131vd ., Delran, NJ 08075, 
(800) 257-9406; in New 
Jersey , (609) 764-0100. 

s~p1 ~111ber-D cember 

Software Workshops in 
MMSFORTH, Boston metro­
politan area. These work­
shops are public versions of 
the professional training 
Miller Microcomputer Ser­
vices (MMS) offers lo client 
companies in support of the 
MMSFORTH product line . A 
variety of ~opics and skill 
levels are covered. FuU details 
are available from Miller 
Microtomputer Services, 61 
Lake Shore Rd. , Natick1 MA 
01760, (617) 653-6136. 

Septernber-/anuacy 1984 

Technology Opportunity 
Conference, vadous sites 
throughout the U.S. This 
conference series focuses on 
the convergence of optical­
storage , videodisc, and com­
puter technologies . For full 
details, contact Technology 
Opportunity Conference, 
POB 14817, San Francisco, 
CA 94114, (415) 626-1133. 

Soplrmba111 -H 

The American Data Services 
(ADS) Users Seminar, Mar­
riott Resort, Lincolnshire, IL. 
This seminar focuses on the 
ADS inventory-management 
system . A procedural cost 
system for hospital depart­
ments will be introduced. 
Contact Sharon Spencer, 
American Dara Services, 
Suite 210, 900 North Shore 
Dr., Lake Bluff, IL 60044, 
(3U) 295-6850. 

5itpM!•'1cr 12-19 

Discovery '83: Computers for 
the Disabled, Leamingt.on 
Hotel, Minneapolis, MN. 
This conference provides a 
forum for learning about ad­

vances in computer ledmol­
ogy that combine special edu­
cation and vocational reha­
bilitatjon. Papers, work­
shops, demonstrations, and 
product exhibits will be fea­
tur~d. Further information is 
available from the Office of 
Continuing Education , Uni­
versity of Wisconsin -Stout, 
Menomonie, Wl 54751. (715) 
232-1167. 

Soplo mbor I.J-15 

AUl'OFACT Europe Con­
ference and Ex hibition , 
Palexpo Exhibition Center, 
Geneva, Switzerland. This 
conference, cosponsored by 
the Society of Manufacturing 
Engineers (SME) and the ln· 
stitution of Production Engi­
neers of London, England , 
will focus on the technologies 
of automated and computer­
integrated manufacturing for 
European production . Tech­
nical sessions will explore 
both theory and applicatlons 
strategies. A complementary 
products display will be fea­
tured . .Contact the Society of 
ManLtfacturing Engineers , 
Public Relations Depar!-ment. 
One SME Dr., POB 930, 
Dearborn, Ml 48121, (313) 
271-0777. 

Stµlemb•r 13- 15 

Midcon/83 and Mini / Mic:ro­
Mid west / 83 , Chicago, tl. 
Topics on the professional 
program include computer 
simulation, energy manage­
ment, laser applications, and 
printed-circuit-board tech­
nology. An exhibit area is 
planned. For further informa­
Hon, contact ElectTonic Con­
ventions lnc., 8110 Airport 
Blvd. , Los Angeles, CA 
90045, (213) 772-2965. 

s~pl~rnbar 13"15 

Peripherals '83, Moscone 
Center, San Francisco, CA. 
Full details are available from 
Cahners Exposition Group, 
Cahners Plaza, 1350 East 
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MAIL-COM,. Software 

Eliminates the 6 


Costliest Steps of 

Business Mail Preparation 


1. No .More Addressing 
2. No More Folding 
3. No More Inserting 
4. No More Affixing 
5. No More Sealing 
6. No More Drop Offs 

- Presenting E-Com. use upon purchase of MAlL-COM CP/M, Apple CP/M and other formats 
software. Order today. Call 212-734-3875,

Last year the U.S. MAlL-COM is the easiest and most or mail the coupon below. 
· Postal Service quietly economical way to do your mai11ngs.

announced E-Com, And MAIL-COM is compatible ~~~'!!!!!!!!!!!!!!!!l!!Liiiiil•~ enabling specially with Database 11'M and Word­ Digisoft-1 equipped personal star '~ if you are equipped with 
• 1111111 computer users to Digisoft Computers, Inc.these programs. If you aren't,
t\1$>'>'~~~i~'f\ bypass costly manual MAIL-COM includes a complete 

Retail Dealer===------- mail preparation, by letter editor and address mainte­
electronically submitting their mes. Inquiries Invitednance program of its own. 
sages and mailing lists directly to the Each letter in your mailing can
Postal Service via rnodem. 	 Ibe identical or all can contain variable Digisoft Computers Inc. 	 IThis high speed computer originated 	 Iinsertions. MAIL-COM operates all the Attn: MAIL-COM Marketingmail arrives at its destination within 48 	 Ifeatures offered by E-Com. 1501 Third Avenue 	 Ihours-often less-in an attention­ New York. NY 10028 I 
grabbing blue E-Com envelope. I 

IThousands of Uses. 0 Yes! I want to eliminate the 6 costliest I 
steps in preparing my organitation's business IIf you have need for fast, economicalAnnouncing MAIL-COM. 	 mail. Please RUSH my MAJL-COM software to l 

Only from Digisoft Computers. 	 mass mailing capabilit ies, MAIL-COM me immediately. I 
I 

puts you and E-Com together. I'll need software for. 1MAIL-COM is powerful software you Use it for 0 1BMPC($J95) 0 CP/M($195) : 
can use with your personal computer to 

. 
0 Victor ($195) (specify disk format) 1new product D Alpha Micro ($495) 0 Other (specify) :access E-Com. With your personal announcements, 0 Apple CP/M ($235)computer. a modem and MAIL-COM inv1tations to 	 1
0 My check or money order fs enclosed 1you can send from 200 to 2000 letters press events, (residents orNew York Stat.e add s.i les tax). : per hour for just 26!= each. Typed, invoicing, fund D Charge my 0 V1Sa or 0 MasterCard: •addressed, folded, inserted, sealed raising. collection, bulletins to

and delivered, Complete. 	 Account No._____Exp. Date__your sales force, new business prospect­
MAIL-COM even eliminates the ing, reactivation of customers and much, Name_ _________~need Lo use your expensive letterheads much more. Every department in your

and envelopes. company wi ll have use for MAIL-COM. Address___________
MAIL-COM is the only interactive soft­

ware available for E-Com operation. It's City___ ____ _____
Don't Delayeasy to use. No special train ing is nec­

essary. And since Digisoft Computers With MAIL-COM you could be saving State______ ~,P----

developed MAIL-COM in accordance time and money on fast, efficient E-Com Telephone(__)_______ 

with U.S. Postal Service specifications, letters. MAIL-COM software is available 

users are guaranteed certification for 	 for the IBM PC. Victor, Alpha Micro, : 'CJ 1983:.OlgiSoft Comp~lo1s , lnr=.. 

L---------------------------~Circle 142 on Inquiry card. 



Event Queue-------------------------------------------------------------

Touhy Ave ., POB 5060, Des 
Plaint's, IL 60018, (312) 
299-9311­

5a111urnber !3-15 

Software/ Expo, McConnic.k 
Place, Chicago, IL Contact 
Professional Exposition Man­
agement Co. lnc., Suite 205, 
2400 East Devon Ave. , De 
Plaines, IL 60018. (800) 
323-5155; Jn Illinois, (312) 

299-3131. 

Sl!JJll!I r!tl!I' 1.3- 16 

Understanding Microproce ­
sor-based Equipment and 
Troubleshooting Seminar, 
Washington , DC. Topic 
areas include TTL and 
CMOS logic devices , archi­
tecture of microcomputer 
systems, test equipment. and 
digital troubleshooting. Tui­
tion is $595. For more infor­
mation, contact Micro Sys­
tem.s lnstitute, Garnett, KS 
66032, (913) 898-6152. 

s~11tw rlror 14-16 

Euromicro ' 83 , Madrid , 
Spain . The ninth annual 
Euromkro symposium will 
rover microprocessing and 
programming. Speeches wilJ 
address economic and socia l 
aspects of microprocessors 
and trends in VLSI (very­
large-scale integra'tion) tech­
nology. Tutorials, seminars, 
and an exhibition are planned . 
The highlight of this evenl 
is the Euromouse contest, in 
which mechanical mice from 
around the world race 
around a maze_ A complete 
program is available from 
Euromicro, TH Twente, POB 
217, Dep;;u-tment INF, Room 
A312, 7500 AE Enschede, 
The Netherlands; tel: (31) 
(53) 338799; TeJex1 44200 
Thes_ 

Scµtember J5-J n 
Ethernet-type Local Net­
works , San Francisco, CA. 
This is the third program in 
!.he four-part Architecture 
Technology Corporation 
1983 Forum Series. This pro­

gram will bring together 
manufacturers and users of 
local-network schemes to ex­
change information in an in· 
fonnal setting. The format in­
dudes presentallons, panel 
discussions, and a techno­
logical summary. The fee is 
$395. For further informa­
tion, contact th1? Architecture 
Technology Corp ., POB 
24344, Minneapolis. MN 
55424, (612) 935-2035. 

Svprnrrober 15-16 

The Second Annual Indiana 
Computer E>tpo , Convention 
Center, Indianapolis, IN . 
This exposition is designed 
for business end users Inter­
ested in mlni- and microcom­
puters, software, word pro­
cessing, graphics, servic~, 
and peripherals, Contact 
Ernie Kerns & Associates, 
Trade Show Department, 
Suite 201, 2555 Easl ssth 
Place, Ind ianapol is , IN 
46220. (317) 2.59-8111 . 

Sepum1bm 15- JB 

The Second Annual Twin 
Oties Computer Show a nd 
Software Exposition, Min­
neapolis Auditorium, Min­
neapolis, MN. This show fea ­
tures more than 350 displays 
of microcomputers, acces­
sories, peripherals , publica­
tions, services, and software . 
GeneraJ admission is $5 for 
adults and $3 for children . 
Contact Northeast Exposi­
tions , 822 Boylston St., 
Che tnut Hill , MA 02167, 
(800) 841-7000: in Massachu­
setts, (617) 739-2000. 

Sept~1t11Mr fo -1 II 

Compufair, Seattle Center 
ExhibiHon H ll, Seattle, WA . 
This show will feature per­
onal computer hardware. 

software, and ervices avail­
able for a variety of applica ­
tions. Presentations and 
seminars on how to buy a 
personal computer and com­
puters' effectiveness with 
childien will b offered. Con­
tact Tom Ikeda , Compufair 

Inc_ , Suite 302, 909 Northeast 
43rd St. , POB 45218, Seattle, 
WA 98105, (206) 633-3247. 

Srplcmber 10-18 

nae First Ann.ual Heart of 
T exa5 Compuler Show 1 Con­
vention Center, San An­
tonio, TX. This show will 
emphasize small-busines sys­
t~m for financial and inven­
tory control, agri-business, 
education, and personal com­
puling needs. More than 200 
hardware , software, and 
peripheral v ndors wm dis­
play their wares . Show 
details are available from 
Robin G. Mann, Heart of 
T as, POB l2094, San An· 
lonio , T 78212, (512) 
226-4636. 

SrpluflllJ~r 16-18 

Great Southern Computer & 
Electronics Show '83 , Memo­
ria l Coliseum. acksonville, 
FL Computers, electronics, 
and information ervkes will 
b Featured. Contact Great 
Sou thern Computer & Elec­
tronics Shows, POB 655, 
Jacksonville , FL 32201 , (904) 
384-6440. 

S..111~111/ro1 17-18 

Carleton University Com­
puter Fair '83, Carleton Uni­
versity campus, Ottawa, On­
tario, Canada . Exhibits, lec­
tures, and an auction of used 
and hard-to-find electronic 
materials will be featured, 
Admission t:o all events is 
fre.e. fnformation 1s available 
from the IEEE Student Branch, 
Faculty f Engin eering, 
Carle! n University, Ottawa, 
Ontario KlS 586, Canada. 

s~p1am/Je1 1 B 

Computer Swap Meet , Ex­
hibition Hall , Sarasota. FL. 
This event is sponsored by 
the lnstitut of Computer 
Management (ICM), a non­
profit corporation designed 
to enhance the mental skills 
o the phy ·ically disabled. 
Items relating to computers 
will be sold . Admission is 

hee . Contact the lCM, 3803 
Prairie Dunes Dr., Sarasota. 
FL 33583, (813) 924-7105. 

Se,,le111be, 19·21 

The T hird Annual Videodisc 
Conference , New York Hil­
ton Hotel , New York , NY. 
For details, contact Meckler 
P11blishing, 520 Riverside 
Ave ., Westport, CT 06880, 
(203) 226-6967. 

5~p1~111b r J<:J-22 

Computer Literacy Week , 
New York City Hilton . More 
than 35 session on such 
strategies and techniques as 
how to help managers grow 
accustomed to computers 
and how to use micro­
computers as a training 
medium highlight this confer­
ence. Workshops, hands-on 
seminars, and an exhibition 
hall will be featured. for a 
brochure . contact Sus n 
Jones, Conference Manage­
ment Corp. , 17 Washington 
SI., POB 4990 Norwalk, CT 
06856, (203) 852-0500. 

September 19·l3 

The Ninlb World Computer 
Congress- IFIP '83 , Paris, 
France. This event, spon­
sored by the International 
Federation for Information 
Prucessing (lFIP), is hel<l in 
conj1,mction with SICOB, the 
major French computer e po­
sition . Formal papers nd 
panel sessions will cover such 
areas as computer hardware 
and software, theoretical 
foundations of inform a tion 
processing. networks, and 
communications. Fo r full 
program details , contact the 
U.S. Committee for IFIP 'BJ, 
Dorn Computer Consultants, 
25 East 86th St. , New York, 
NY 10028, (212) 427-7460. 

Sopr~mb 1• 20.Zl 

Data Storage 83, Marriott 
Hotel, Santa Clara, CA. This 
mternaHonal forum covers 
industry issues and areas of 
change in data-storage equip­
ment and applications . The 
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More programs, more projects, 
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Select any 6 bookS1values to$125.70) 
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7 very good reasons to try 
""~· ·The;Computer Book CJub ® 

Blue Ridge Summit, PA 17214 
• Reduced !ember Pdces, Save 20'i"f to 75~ on books sure lo 
inc rt~ a se you r ·ompu ler know-how 
• Satisfaction Guaranteed . All books relurnable \ Hhin rn 
days wilhoul obliga lion 
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News Oulle tiu 
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my me mbe rship cancelled. I agree lo purc:hase 'I or moreI. books a l reduced Club prices (p lus sh ipping /handling}
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Event Queue------------------------------------------------------------­
fee is $850. Contact Cartlidge 
& Associates foe. , Suite 205, 
4030 Moorpark Avf.l ., San 
Jose, CA 95117 , (4.08) 
554-6644. 

Sepmub~r 20.22 

Caribbean Informatics '83 , 
San Juan , Puerto Rico . This is 
the first major international 
exhibition and conference to 
be held in the Caribbean 
area . Iler further details, con­
tact Informatics '83, Suite 
219, .3421 M St. NW, Wash­
ington, DC 20007, (703 ) 
920-9595. 

s..ptember 20·2.3 

Under5tanding Microcom­
puter-based Equipment and 
Troubleshooting Seminar , 
Boston, MA. For details, see 
September 13-16. 

s~'''"r.i''"' 11-2? 
Business-Expo1 Doston, MA. 
This exposition serves as a 
showcase for office equip­
ment ranging from computers 
to coffee machines . More 
than 20 seminars are planned, . 
Address inquiries to Busi ­
ness- Expo, 702 East North­
land Towers, 15565 North­
land Dr., Southfield, Ml 
48075, (313) 569-8280. 

50J!lcmbc1 22·23 

Computers in Construction, 
San Francisco, CA. This 
seminar is designed to assist 
construction management 
fin:ns and cont"rac:tors in ac­
quiring computer systems. 
The fee is $425. Cont11ct CIP 
lnfom1aHon Services Inc., 
1105-P Spring St ., Silver 
Spring, MD 20910, (301) 
589-7933. 

Silptembor 22-24 

The Second Annual Rocky 
Mountain Computer Show 
and Software Exposition , 
Merchandise Mart, Denver, 
CO. This show features dis­
plays of computers, video 
games, software, accessories, 
publications, services, and 
peripherals . For information , 

contact Northeast Exposi­
tions, 822 Boylston St. , 
Chestnut Hill, MA 02167, 
(800) 841-7000; in Massachu­
setts, (61.7) 739-2000. 

Sl'J)lcmber 2(j.:}.8 

Maecon / 83 , Kansas City, 
MO. This electronic show 
and convention explore.s such 
topics as aerospace eledron­
ics , computer peripherals, 
laser technology, and per­
sona l computing. Contact 
Electronic Conventions lnc., 
8110 Airport Blvd. , Los 
Angeles, CA 900451 (213) 
772-2965. 

Septembet 16-29 

The World of CADfCAM, 
Boca Raton Resorl Hotel, FL. 
This seminar provides an 
overview of how manufac­
turing will change as the 
automated factory becomes a 
reality . It will consist of four 
one-day presentations in 
computer-aided engineering, 
design, manufacturing, and 
computer-integrated manu­
facturing . For a brochure , 
write or call the Center for 
Manufacturing Technology , 
4170 Crossgate Dr. , Cincin­
nati , OH 45236, (513) 791 ­
8801. 

S~ptcmlwr U.-30 

Compcon Fall '83, Marriott 
Crystal Gateway Hotel, Ar­
lington , VA. The theme of 
this s how is "Delivering 
Computer Power to End 
Users. " It features technical 
papers and panel sessions 
that address a variety of com­
puter and computer-network 
issues. It is sponsored by the 
!ns1·itute of Electrlca l and 
Electronics Engineers (IEEE) 
Computer Society. For more 
information, contact Comp­
ean Fall '83, POB 639, Silver 
Spring, MD 20901, (301) 
589-8142. 

Si!plcmber 26-J(I 

Expo Beirut '83 . Beirut , 
Lebanon. This is Lebanon's 
first international reconstruc­

tlon / development exposition 
and conference after eight 
years of civil war. Topics to 
be covered include construc­
tion, transportation, commu­
nications, agricuJture, com­
puter hardware and software , 
metallurgy, textiles , and 
automated equipment , Fur­
ther detaiJs are availab le from 
Show-Tech Interna tional 
Inc., 950 Third Ave ., New 
York, NY 10022. 

Se ptember 26-JO 

International Confe.rem:e on 
Networks and Electronic Of­
fice Systems, University of 
Read,ing, Berkshire, England . 
The conference program 
comprises formal lectures and 
discussions, For additional 
Information , contac t the 
Conference Secretariat1 Insti­
tution of Electronic and 
Radio Engineers, 99 Gower 
St. , London WClE 6AZ, 
England; tel ~ 01 388 3071 . 

Seprem!.tur 28·29 

Ottawa Computer and Office. 
Automation Show, Civic 
Centre, Ottawa. Ontario, 
Canada . For details, contact 
Industrial Trade Shows of 
Canada, 20 Butterick Rd ., 
Toronto , Ontario M8W 3Z8, 
Canada, (416) 252-7791. 

Septemb r 28-0ctobet 2 

The Sixth Pe.rsonaJ Computer 
World Show, Barbican Cen­
tre, London, England . This 
show, one of the largest com­
puter shows in Great Britain, 
is sponsored by Perso1ml 
Computer World magazine. 
Business, scientific, technical, 
and educational uses of mi­
crocornputing will be fea­
tured as well as hobbyist and 
home-based systems. For in­
formation , contact Tim Col­
lins, Montbuild Ltd ., 11 
Manchester Square, London 
WlM SAB, England ; tel : 
01 486 1951; Telex: 24591 . 

~/JUI 1bvr l9·0dober 1 

CP/ M '83 East, Hynes Audi­
torium, Boston, MA. For in-

fo~tion on this conference 
and exposition of CP /M­
ba sed software , contact 
Northeast Expositions lnc .. 
826 Boylston St ., Chestnut 
Hill , MA 02167 , (800) 
343-2222; in Massachusetts , 
(617) 739-2000. 

S,,p l ~mber 29·Cklobcr 2 

Computers in Health Care 
183: A Symposium and Ex­
hibition, Sacramento, CA. 
This symposium and exhibi­
tion explores the role of com­
puters in hospitals, physician 
and dental offices, rehabiUta ­
tion centers, long-term care 
facilities. home-health agen­
cies, pharmacies, and mental ­
health settings . Contact 
Sskaton Health Corp ., Com­
munity Services Division, 
1501 El Camino Ave . , 
Sacramento, CA 95815, (916) 
927-5722. 

October 1983 

Ortob"r l 

The Third Annual Micro­
computers i:n EducaHon Con­
ference , Dutchess County 
Community College , Pough­
keepsie, NY. Dr. Delores 
Shanahan, an innovator in 
the field of special education 
and computers, will speak at 
this event sponsored by the 
Microcomputer Educator 
Group. Details are available 
from Dr. Florence Staats, Of­
fice of Community Services, 
Dutchess County Communi­
ty College, Pendell Rd ., 
Poughkeepsie, NY 12601, 
(914) 471-4500, ext. 240. 

Octob~ri-5 

Computer Systems Exposi­
tion, MGM Grand Hotel, La.s 
Vegas, NV. This exposition 
will be held in conjunction 
with the annual meeting of 
the National Association of 
Convenience Stores. Hard­
ware and software will be dis­
played, and computer con­
sultants will be on hand to 
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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 WITH THE BOSS, YOU'RE THE BOSS AGAIN. 
hat he works for everybody but himself-the IRS, The Boss Busine s Software Products are com­
he landlord, the banker, even the janitor. patible with most hardware ystems. Call Balcones 

Computer Corporation to lea rn more about makingNITH THE BOSS, YOU'RE THE BOSS AGAIN . 
yourself the Boss again . Circle 46 on inquiry card. 

Busine s and computer experts agre the key 
o solving your business problems is the choice of 1-DYES.s-;d-;emore inf~ati~~ TheBoss . - - - - -, 
.oftware. Hardware equipment selection i second. I NAM E I 

To be competitive today means handling large I COMPA I 
imounts of information quickly. To be on top I /\DORE s I 
omorrow means managing much, much more. I CITY STATE Z IP I 

The Boss Bu iness Software Products are com­ PHO 
l rehensive business software programs which get I T PEOFBU INES I 
1ou information you need, as you need it. when you I For more information call toll free : 1·800-531-5483 I 
1eed it and the way you need it. You know your I I
'inancial picture at every moment. You don't have to I c;-?~ INait to close out the books at the end of every month . 

The Boss takes care of all your business needs, Balcones Computer Corporation ~1 

;our financial accounting, payroll , inventory and 5910 Courtyard 1 

:ime billing. I Austin , Texas 78731 I 

THE BOSS BUSINESS SOFTWARE PRODUCTS 




Event Queue------------------------------------------------------------­
answer questions. For details, 
contact the National Associa­
tion of Convenience Stores, 
Suite 809, 5201 Leesburg 
Pike , Falls Church , VA 
22041, (703) 578-1800. 

October 2..S 

The Annual Meeting of the 
American Sodety for Infor­
mation .Science - ASIS-83 , 
Crystal City Hyatt Regency, 
Arlington , VA . The theme 
for this meeting is "Produc­
tivity :in the Information 
Age." Papers, special-interest 
sessions.. information brief­
ings, an information-sci.ence 
theater, and dernonstrations 
will be featured . Further in­
formation is available from 
Edmond Sawyer, ASIS Head­
quarters, 1010 Sixteenth St. 
NW, Washington , DC20036, 
{202) 659-3644 . 

O.tober 2-7 
HP 3000 IUG International 
Confe.rence, George Hotel, 
Edinburgh, Scotland. This 
conference, sponsored by the 
HP 3000 International Users 
Group (JUG), is made up of 
technical ~ssions and tuto­
rials on data-processing man­
agement, data communica­
tions , and applications in 
business, manufachtring, and 
engineering for users of 
Hewlett-Packard 3000 busi­
ness c.omputers. Contact the 
Conference Manager, HP 
3000 IUG, 289 South San An­
tonio Rd., Los Altos, CA 
94022, (415) 941-9960. ln 
Europe , contact The Secre­
tariat, HP 3000 TUG, 10 Rut­
land Square, Edinburgh EHl 
2.AE, Scotland; tel: (031) 
229-7366; Telex : 727136. 

October J-S 

SNA Architecture and Imple­
mentation, Holiday Inn, Park 
Center Plaza , San Jose, CA. 
This seminar provides the 
working knowledge nt!t!ded 
to design SNA (system-net­
work architecture) networks 
and evaluate SNA-compat­
ible products. Examples of 

how various protocols are 
used o control communica­
tions will be provided. Other 
topics include SNA function­
al layering and network ele· 
ments . The fee is $650. Pull 
details are available from 
Communications Solutions 
lnc .. 992 Saratoga-Sunnyvale 
Rd ., San Jose, CA 95129 , 
(408) 725-1568, 

Oc1o&er §.6 

The Southwest Computer 
Conference, Tulsa , OK. The 
theme for this conference is 
"Managing lnformahon 
Technology in the 80s." Com­
puter hardware and software 
will be exhibited . Contact the 
Southwest Computer Confer­
e.nce, POB·9'50, Norman, OK 
73070, {405) 329-3660. 

Octobor 5-6 

Compusource '83, Red lion 
Lnn and Convention Center, 
San Jose, CA. Original equip­
ment manufadu.rers and so­
phisticated end u.sers are of­
fered a look at products and 
technologies reflecting the 
latest advances in the com­
puter industry . This confer­
ence will feature technicaJ 
sessfons and more than 100 
exhibits. Details are available 
from Norm DeNardi Enter­
prises, Suite 204, 289 South 
San Antonio Rd ., lo Altos, 
CA 94022, (415) 941-8440. 

Octa b~r 6·7 

Computers in Construction, 
Atlanta, GA. For details, see 
September 22-23. 

October 6-8 

The Second New Jersey Busi­
ness Computer Show, Holi ­
day Inn (North), exit 14 of 
the New Jersey Turnpike . 
T his business show features 
small business systems , 
desktop compu ler~ . word 
processors, software, and ac­
cessories. For further info r­
mation, contact the Kengore 
Corp., POB 13, Franklin 
Park , NJ 08823, (201 ) 
297-2526. 

October 6·11 

Japan Electronics Show '83, 
Osaka International Trade 
Fair Grounds, Osaka, Japan . 
This show will cover a range 
of consumer and industrial 
electronic products and com­
ponents . For information, 
contact the Japan Electronics 
Show Association , 24 Mori 
Building 11F, 3·23-5, Nlshi­
Sh inbashi , Minato-ku , 
Tokyo 105, Japan ; tel : (03) 
433~7751. 

Octob~r 7 

Computer Graphic Networks 
and St.andards, Washington , 
DC. New directions ln inte­
grated voice, data, text , 
graphics, and image network­
ing for infonnation imaging 
and market trends for the 
next five years are some of 
the topics to be explored at 
this seminar . The fee is $250. 
Contact Mike Nolan, Com­
puter Technologies Depart­
ment , Printing Industries of 
America Inc ., 1730 North 
Lynn St. , Arlington, VA 
22209. 

October ?-IJ 

Great Southern Computer &. 

Electronics Show '83, Centro­
plex Expo, Orlando, FL. For 
details1 see September 16-18. 

Octobor B-9 

The Tidewater Eighth An­
nual Computer ConventJon, 
Hamlest, Electronic Flea 
Market , PavJlion, Virginia 
Beach, VA. Dt•alers, an elec­
tronics flea market, displays, 
and forums highlight this 
event , Admission is $4 for 
both days. For tickets and 
general information, call or 
write Jim H;i.rrison , 1234 Lit­
tle Bay, Norfolk, VA 23503, 
(804) 587-1695. 

October'8·W 

PC '83, Bayside Exposition 
Center, Boston, MA. This 
conference and exposition 
features IBM Personal Com­
puters and compatible equip­
ment . A seminar prog:ram 

will explore applications, 
provide technical informa­
tion, and offer general ses~ 
sions designed to show users 
how to get the most from 
their IBM PC. For details, 
contact Northeast Exposi­
tions , 822 Boylston St. , 
Chestnut Hill , MA 02167, 
(800) 841-7000; in Massa­
chusetts, (617) 739-2000. 

O.tober 10.12 

Online '83, Palmer House, 
Chkago, IL. The fifth annuaJ 
Online conference and expo­
sition features introductory 
and advanced technical ses­
sions, panel discussions, 
workshops, seminars, and 
addresses. The role of micro­
compuJers and software for 
database sea:rching, storage, 
creation, and communica­
tions will be emphasized. 
Registration Informa tion is 
available from Online rnc., 
U Tannery Lane, Weston, 
CT 06883, (203) 227-8466. 

Octob~r 10·13 

Inform.ation M-anagement 
Exposition a.nd Conference: 
Info 83, New York City Coli­
seum . Hardware and soft­
ware eichibits and conforem:e 
sessions will revolve around 
the theme " Tying the Infor­
mation System to the Busi­
ness Plan ." A number of the 
conference sessions will deal 
with decision support sys­
tems . For complete details, 
contact the Marketing 
Manager, Info 83, 708 Third 
Ave., New York, NY 10017, 
(212) 661-8410. 

October 10-14 

Defense Computer~-Graph­

ics-OCG '83, Convention 
Center, Washington, DC. 
Sessfons and tutorials will 
complement this conference 
and exposition about compu­
ters and graphics for the 
defense comrnunjty. For 
more information, contact 
DCG '83, Suite 333, 2033 M 
Sl, NW, Washington , DC 
20036, (202) 775-9556. 
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OctolMr ll·12 

Computer·ilided Design Con­
ference -CADCO N East '83, 
Boston, MA. This conference 
c·onsists of h1c:.hnical pro­
grams and exhibitions or­
ganized exclusively for com­
puter-aided-design engineer­
ing. More infonna.tion is 
available from Morgan ­
Grampian Expositions 
Group, 2 Park Ave. , New 
York , NY 10016, (212) 
340-9780. 

October 11-13 

Southwest Semiconductor & 
"Electro n ics Exposition­
SSE '83, Qvic Plaza Conven­
tion Center, Phoenix, AZ. 
ApproXimately 200 suppliers 
of equipment, materials, and 
services used in the elec­
tronics industry wlll attend 
this show. A technical con­
ference will be held . Contact 
Cartlidge &. Associates Inc. 1 

Suite 205'. 4030 Moorpark 
Ave. , San Jose, CA 9511'7, 
{408) 554-6644. 

D<:tob•r 12-21 

The Sixth International Trade 
Exhibition on Office Organi­
zational Systems, Office Fur­
niture, 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
processi11g equipment. and 
computers. Contact Dilssel­
dorfer Messegesellschaft 
mbH-NOWEA-Central Divi­
sion - Foreign Fairs, Diissel­
dorf Exhibition Centre, 4000 
Dilsseldorf 30, Federal Re­
public of Germany; tel : (02 
11) 45 60-1. 

Octobar 13-14 

Computers ln Construction, 
Chicago1 IL. For deta.ils, see 
September 22-23. 

O<:lober 1J·l5 

Edutech/ East '83, Ovic Cen· 
ter, Philadelphia, PA. For­

merly called Ed Com, this 
conference and exposition is 
designed for educators at all 
levels. Presentations will ad­
dress such topics as com­
puter-aided instruction, ad­
ministrative uses of com­
puters, classroom manage­
ment , programming, research 
applications, authoring lan­
guages, and literacy . The for­
mat includes workshops, 
seminars, demonstrations, 
hands-on sessions, discus­
sions, and mkro courses. 
Hardware, software , and 
publishing companies wilJ ex­
hibit their wares. Contact 
Carol Houts, Judco Com­
puter Expos Inc ., Suite 201, 
2629 North Scottsdale 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 suc:.h topics as using 
computers in learning disabil­
ity classrooms and evaluating 
software. This program is de­
signed for all education 
levels. For information, con­
tact Frost Conference Man­
agement, Department 1, 1070 
Crows Nesl Way1 Richmond, 
CA 94803. (415) 222-1249. 

Octobn 14-15 

The fihh AnnuaJ FORTH 
Convention, Hyatt Hotel, 
Palo Alto , CA. Hands-on tu­
torials, exhibits1 lectures. and 
discussions highlight this 
event . The theme is "FORTH­
based Systems - A Look Jnto 
the Future." Registration is 
$5 . Full details are available 
from the FORTH Interest 
Group (AG), POB 1105, San 
Carlos, CA 94070, (415) 
962"'8653 {FIG hot line). 

October 14-16 

The UCSD Pascal System 
Users Society (USUS) Fall 
Meeting, Hyatt Regency 
Crystal City, Washington 1 

DC. Contact the Secretary, 
USUS, POB 1148, La Jolla , 
CA 92038. 

Octabl!r lS-16 

The Seventh New Jersey 
Microcomputer 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
mjssion is $5 for adults; $2 
for children. Contact Ken­
gore Corp., POB 13, FranklJn 
Park, NJ OB823, (201) 297­

2526. 

Oclob•r 16-18 

The Fifth Annual Hong Kong 
Consumer Electronics Show, 
New World Hotel and Regent 
Hotel, Hong Kong . For de­
tails, contact !BS Trade Fair 
ttd. , 17th Ploor, Tung Sun 
Commercial Centre , 200 
Lockhan Rd., Hong Kong; 
tel : 5-732388-9; Telex: 63037 
HKJBS HX. 

Octribcr 16-18 

Texas Association for Educa­
tjonal Data Systems 1983 
Convention, Austin Hilton 
Hotel , Austin, TX. The 
theme for this year's conven­
tion ts ''Computer Literacy." 
The keynote speaker will be 
Captain Grace Hopper of the 
U.S. Navy. Information may. 
be obtained from Tom Hop­
per, Northside 1SD, 5900 
Evers Rd ., San Antonio, TX 
78238, (512) 618-8330, ext. 
zu. 
Ocrober 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 a,ddress such issues as 
users' versus manufacturers' 
needs, public VerSus private 
networks, software, and 
VLSI (very-large-scale inte­
gration). Contact the IEEE 

Computer Society , POB 6:19 , 
Silver Spring, MD 20901 . 

Oc1ob~r J 1-21 

Systems 83, Munich, West 
Germany. Computers, p~ 

ripherals, and software will be 
ctisplayed by more than 600 
firms from 35 nations. For 
a.dditional information, co~ 
tact Kallman Associates, S 
Maple Court, Ridgewood. NJ 
07450. (201) 652-7070. 

Oc1ob~r 18-20 

The Fourteenth Annual Inter­
national Test Conference, 
Franklin Plaza Hotel, Phila­
delphia, PA. For info rma­
tion, contact the Conference 
Registrar, POB 3?1, Cedar 
KnoUs, NJ 07927, (201) 267­
7120. 

Oc:tob11r 18-21 

HP 1000 rue 1983 lntema­
tionaJ Conference, Hyatt Re­
gency Hotel. Fort Worth , 
TX. This conference features 
technical sessions and tu tori­
als for users of the Hew)ett­
Packard 1000 family of real­
time engineering and scien· 
tific computers. Contact the 
Conference Manager , HP 
1000 !UG, 289 South San An­
tonio Rd., Los Altos, CA 
94022, (415) 941-1943. 

Octolier 18·21 

The Third Symposium on 
Microcomputer and Micro­
processor Applications·µP 
'83, Hotel Duna lnterconti· 
nental and the Hungarian 
Academy f Sciences, Buda­
pest, Hung.ary . The confer­
ence language will be English. 
Full details are available from 
Mrs. I. Baba, Scientific Soci­
ety for Telecommunication , 
POB 4511 H-13n Budapest. 
Hungary ; tel : (36} 1113-027; 
Telex : MTESZ.22-5792 . 

OclobDr J 9-.20 

Calgary Compute.r & Offict> 
Automation Show and Con­
ference, Roundup Cen tre. 
Calgary , Alberta , Canada . 
For details, contact industrial 
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DISCOUNT 
• 	~fPUT"TION 11.'\CKED 8'< YEARS OF 

EXPERlfNCE, PRICES 
• 	PION!:E~ IN DIRECT lO CON5UM!ill SAUS 

OF MICJIO COMPUTERS AND ELECTRONICS 

• MILllON$ OF DOLLARS IN SALESOllEJ!iHE 

VEARS 

• TENS OF IHOU5AN05 OF CUSTOMoRS BUY• HONEST 

• RRIA&ll 

• lARGE INVENTOJIY DIRECT• NAME ORAND f'~OOUCTS 

It's simple•••• 
CA~LL & SAVE MONEY 

''TELEMARKETING WORKS FOR YOU" Go & Info 912-377-7120 

Micro Management 
Systems, Inc. 
2803 Thomasvillt! Road East 


Cairo, Georgia 31728 

19121 371-7120 


FROM •CALL 
FX·BO . ••• •• • ••.••••.••.• . • SAVE 
RX-80..• . .. •..... .••• , .•.. SAVE 
MX-80 . .... .. ......•.•.•• . SAVE 

FX-100 ............... . .... SAVf 

JlfJl!I• 6MlrH 
f;j;J'-WJ CORONA 

TP-1 DAISY 
WHEEL 

PRINTER 

FROM SCALL 

,e~~~~,~~~ NOT'ICE 
DATA BASE ----------- ­SY DATA ACCESS AU PROOUClS WE sm ARE SllAND NEW 
'CALL AND rov~RE:D ev fl-IE MANUFACTURER 'S 

SPE(IF1C WARRANTI ES. COPIES AllAILA8lE 

COMREX UPON REoum 
WE DO NOi SELL ...N\' USW, RECONDITION· ."1Ml:EK ED , FOHEIGN OR INFERIOR MODIFIED EQUIP. 
M EN1 .$CALL P~ ICES AND PRODUCTS SU BJE CT TO 

JL 
~~@Ir 

PRINTERS 

FROM '309 
GEMJNI 

lOX & 15 

p:!~~ESR 
AND CABLES 
GRAPPLER + 

~~ 
• IBM BOARDS 

• MICROFAZERS 
•APPLE BOARDS 

1 CALL 

C. ltoh 
PROWRITER 
85 10 .... • .•. •397 
NEW! 
6600 • ..••. . •CALL 

FROM $CALL 
MICROLINE SERIES 

•80 •82A •83A 
•84P •92P •93P 
PACE MARK 23~0P 

F•R~ EE 
----------- ­

NEW 
PRODUCTS 

Uf>ON REQUEST 
•DISCOUNT PRICE llST & 

INFORMATION KIT 
WRITE TO: 

MIC RO MANAGEMENT SYSTEMS 
TEHMAAKET DEPT. I 1 

2803 n-tOMASVIL~E ~o. EA.Sr 
CAIRO. GE~GIA 31718 

•CALL 

~1im 
DATALIFE 
DISKETTES 
$CALL 

EPSON 	 TRS-80 PRINTERS OIQD\TA
COMPLETE LINE FROM '199PRINJERS PRINTERS 

,. !!!~!~!! 

ACE l 000 COMPUTER 
ACE 1200 COMPUTER 

FROM $CALL 
(:tcammodore 

COMPUTERS 

FROM $CALL 

TRS-80 COMPUTERS 
DISCOUNT 

Paith> 
Plt(JNI 

MODEL 4 TRS·BO•. ' .• •. . •a1a 

~~~~~~~ 
PURE 


RADIO SHACK 

EQUIPMENT 


MODEL 12 TRS·BO.. . .. . '2639 
MODEL 16 TRS-80, •• . •. '3998 1-------------1 
MODEL 100 TRS-80 . ..... '677 


MC-lO TRS-80.. • .•••.... . '99 

COLOR COMPUTER.. .. 'CALL 


WE SELL THE COMPLETE LINE 


OF TRS-80 COMPUTERS 

AND ACCESSORIES 


EaGLE 
comPUTER 

PC 'CALL 

WE SELL IBM PC 


COMPATIBLES 


CALL FOR 

YOUR CHOICE 


ffiHayes® 
MODEMS 


FROM 
5239 


MICRO MODEM I 

SMART MODEM 300 

SMAlH MODEM 1200 


j[Novationlll ............ ,,.. ........ 

aaro •e>•••-"°'AQ 
WQl .._.&li:u• •a••

cn amu:.m t.11c.ci••• G11-	 MODEMS 
FROM •119 

• J-CAT •O-CATMICRO COLOR 	 MODEL 100 
•CAT •AUTO CAT'99 	 $677 •SMART CAT •APPLE CAT 

Circle 2ea on Inquiry card. 	 nm $(!ptembtor 1983 535 



WHERE IS IT? 

Wherever i t i , we want it. Maybe, just maybe, we 're 
searching for your program, but we'll n ver fine! it 
unless y u call us. 

It has lO be good though. Becau ·e we're the 
' oftw<ire Guild'", an organization de oted to finding 
the very be t microcomputer progr<1rn for packaging 
and distributi n under the ofismich'" label. Hundreds 
0f tides have already been Licensed co th oftsmith 
li brary. But they 're only the beginning. ur goal is to 
have ch best program in major categories on ery 

536 OYTE September 1983 

I opularmachine. four e, wecan'tcloi t w ichorn yuu . 
If ou 're a program author r publisher, T he 

. oftware Guild offi r. some di t in Lprofes ional and 
moncc~iry advan tages. 

First you devote yourrime ro ~ hat you lob st: 
programming. You can leave the manuf:t ruring. 
packaging clocumenmtion, d i cribution and cusroml'r 
er ice to u .. 

·ccond , our revolmionar retail mcrchancli ing 
S) rem . ill put your program before the public through 
che normal ompucer :ind software score , plu. r cord 
omlet • department stores, book shops, and more 
places w here oftw:u has never I fore been a ailahlc. 



Third, is ro) al tie . Wider d istri bution mean. more 
subst:intia l roya lties. And, your Sofrware Guilcl 
royall ics sea rt to accrue when the de<i ter makes his pur­
chase Jn quancity, so you aren ' t left wait ing w l1il 
money trickles in. 

Fourth is flexibi li ty. 'J e do nor insist on rhe 
xclusive 1·igh ts co your program. You can deal with 

other publ ishers and distributors, or m:irket your pro­
gram your ·el f, whi le it L in oftsmith d istribution. 

'\ t: kno\.-v y u ' re our rh re, working and dream­
ing, an 1... c v. am ro help make your dream come true. 
Our fu ll sea ffof profe. ional evaluators are waiting to 
review your best-seller. 

So call us, wherever you are. 

Contact Regina Roberts at ( 4 15) 487-5200. 

Or write: ,- - - \ 

The Software Guild ,~( ~ 1 \ 

293 5 Whipple Rd. I 

Union City, CA 94587 \ 


c:~~ __; 

The Software Guild 

(415)487-5200 
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Event Queue----------- ­SINGLE.CHIP 

MICROCOMPUTER 


BOARDS & KITS 


• 8048/8049/8060/8748 
• 8036/8039/8040/8749 
• 8031/8061/8751 
• 8611QJ8600/11/12/13 
• 8611Q/6641Q 

Boards from $24.95 

Kits from $55.95 


TECH STAR LABORATORY 
Suite 504, R&B Corp. Park 

1701 N Greenville Ave. 
Richardson, TX 75081 

PeachText 

5000TM 


J>cachTcxt 5000 has arrived. A comple te 
personal produc tivity system for word 
proces$ing, nnnncio1 modeling and simple 
data-management, All at one price. 

PcachText 5000 is vaHable for a ~lcct 
llst of microcomputcss: The JBM Personal 
Computer'" , the COMPAQ Portable Com­
pul"r"', the Texns Instruments Profes­
sional Computer'", and the Zeni th Z..11)0'", 

only '31995 

,..~-==~ Plus 10 PREE Diskettes----.. 
;:\~ • Term• •· Viso. M.C. or C.O.D 

• ~ • Dc.o.Lcr lnqufril!S lnvitro 

-~ 
1 ~ OMPU·MEDIA 
~~ 

SOFTWARE, INC. 
159 l'tllll.n Sh S.I .Y . 10307 

CALI. TOLL FRfE 
AUTIIO~lllilJ 1 • 800-248-2418DI ;'l'lllDlITOR •m lo __y_ St1t1 Zl2·19M70D 

Oircle .,89 on Inquiry card. 

2-Disks. Keybd., MK. C/ Graph, CRT 
-fBM COMPATIBLE PC-


l Disks, Keybd ., 128K .•.. ., ,, .. Fr. S 1480 


PC SlNGLE-BOARO COMPUTER 

8038 PC/Bd.. 64K, DOS, l/ O, A&T . . S488 


-PC PERlPHERALS­
Winchest~r Disk., 10 MB & comrollcr SI ,490 
PC-Di~k~. DS/ OD, '11 HOT .. ..... .. 239 
Memory, lfO, Soft wart . .......•... 200/a 
Hi res, c. Graphics [Q 10241 • • ' • • •• CALL 
CPU'$, Z-80, 8086, 68000 or 80286 .. CALL 

IBM PC/XT 
IOMB, Disk&Floppy, 128K . • S4,78S 

PORTABLE/PC 
2-Disks, 9" CRT, K~ybd . , 1/ 0 . SJ995 

{ 313/ 179-8700 26401 Harper An. 
} St. Claire Sh., MI 48081 

Clrole 103 on Inquiry card. 

Trade Shows of Canada, 20 
Butterick Rd ., Toronto, On­
tario MSW 3Z8, Canada, 
(416) 252-7791. 

Octa br r 19-21 

The Fourth Canadian Sym­
posium on lnstructfonal 
Techno.logy, Westin Hotel. 
Winnipeg, Manitoba, Can­
ada. This symposium, de­
signed for education and 
training professionals and 
those interested in computer­
aided learning, will explore 
the theme "Computer Tech ­
nologies for Productive 
Leaming." Topics on the 
agenda include computer 
awareness and literacy in 
schools and society , sys~ems 
technology, and computer­
aided training and retraining 
for business, industry, and 
government. A products ex­
hibition wiU be held . Contact 
Ken Charbonneau, Confer­
ence Services Office, Nation­
al Research Council of 
Canada, Ottawa, Ontario 
KlA OR61 Canada, (613) 
993-9009; Telex : 053-3145. 

O"tober 19'·21 

IDATE-The fifth Interna­
tional Conference, Mont­
pellJer, France. The theme for 
this conference, sponsored by 
the international Telecom­
munication Union , is "Picture 
Networks ." Topics of interest 
include network functioning 
and areas of applications, 
economics and law relating to 
the visual media. network 
languages, and languages on 
the networks. The conference 
language is French . For fur­
ther details, contact Francois 
Rabate , Responsable Sden­
tifique , Journees lnterna­
lionales 1983, IDATE­
Bureaux du Polygone, 34000 
Montpellier , France ; tel : 
(33-67) 65 48 48; Telex: 
!DATE 490 290. 

Octo ber l !l-2 l 

The National Software 
Show, Trade Show Center , 

San Francisco, CA. Full de ­

tails are available from Rag­
ing Bear Productions Inc ., 
Suite 175, 21 Tamal Vista 
Dr .. Corte Madera , CA 
94925, (800) 732-2300; in 
California, (415) 924-1194. 

Oc10&11r 1.9-21 

SIBEC-lnfo Expo, Palais des 
Congres, Montreal , Canada. 
Exhibits related to the 
computer and office auto­
mation industries will be 
held . An international lineup 
of speaker has been invited . 
Contact lnformatique Que­
bec (Wo Expo) Ltee, 1057 
Avenue Laurier Ouest , 
Outremont, Quebec H2V 
2L2, Canada, (514) 270-5481; 
Jn the Toronto area, call (416) 
281-3459. 

Octo.b~r 19-22 

Management Executives Con­
ference, The Breakers, Palm 
Beach, Fl. The 'Third Indus­
trial Revolution• is the theme 
for this conference sponsored 
by the American Society of 
Mechanical Engineers 
(ASME). Management ex­
perts will speak on such 
topics as executive effective­
ness and management for in­
ternational 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 
South East Asian PersonaJ 
Computer Hardware & Soft­
ware Show & Conference, 
World Trade Centre, Singa­
pore, Republic of Singapore. 
This show is devoted to all 
aspects of personal 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. 

October 23-26 

T he Seve.nth Annual Sym­
posium on Computer Appli­
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Event Queue------------------------------------------------------------­
cations in Medical Care 
(SCAMC), Baltimore Con­
vention Center, Baltimore, 
MD. Some of the topics t.o be 
covered indude medical ap­
plications and solutions to 
problems of computers and 
technology in heakh care. For 
details, contact SCAMC, 
George Washington Univer­
sity Medical Center, O Efice of 
Continuing Medical Educa ­
tion, 2300 K St. NW, Wash ­
ington, DC 20037, (202) 
676-8928. 

Octobe r 24·26 

The Annual Conference of 
the Association for Com­
puting Machinery - ACM '83, 
Sheraton Centre Hotel, New 
York, NY. Exhibits of com­
puter hardware and software 
and paper sessions will focus 
on the conference theme, 
"Ext.ending the Human Re­
source." The lilnphasis will be 
on theory and practices of 
personal computing. High­
lighting the conference will be 
the Fourth lntemational Com­
puter Chess Championships. 
For details, contact Thomas 
A. D'Auria, Assistant Com­
missioner, Oty of New York, 
Computer Service Center; 
11th Floor, 111 Sth Ave., New 
York, NY 10011, {212) 620­

5055. 

October 25-27 

Andean Informatics '83, 
Bogota, Colombia , South 
America. This is the first ma ­
for international exhibition 
and conference to be heJd in 
the Andean region . For 
details, con~ad Informatics 
'83, Suite 219, 3421 M St. 
NW, Washington, DC 20007, 
(703) 920-9595. 

October 25-28 

Working Conference on Pro­
totyping, Brussels, Belgium. 
This conference will focus on 
the user-oriented develop­
ment of informaHon systems 
supported by prototyping. 
Resea rch and technical 
papers will be presented. The 
sponsor is the Commission of 
the European Communities. 
For information, contact 
Reinhard Budde or Heinz. 
Zuellighoven , GMD-IST 
Postfach 1240. Schloss Bir­
l inghoven , D-5205 , St . 
Augustin 1 , West Germany; 
tel: 02241/14-2440; Telex : 8 
89 4.69 gmd d . 

Ocloblff 26-28 

Developing Long-Range Sys­
tems Strategies, Sheraton 
Hotel , Washington, DC. Th is 

is part of the George Wash­
ington University Executive 
Systems Forum series. Con­
lad the Conference Manager, 
U.S. Professiona l Develop­
ment Institute, 1805 Powder 
Mill Dr., Silver Spring, MD 
20903, (301) 445-4400. 

Octolirr i7·2A 

Computers in Construction, 
Washington , DC. For details, 
see September 22-23 . 

Ociober U-JO 

Applefest, Moscone Center, 
San Francisco, CA. More 
than 300 displays and booths 
of Apple computer equip ­
ment and accessories will be 
featured. Seminars, panel dis­
cussions, conferences, and 
workshops wiU be held. 
Details are available from 
Northeast Expositions Inc .. 
822 Boylston St. , Chestnut 
Hill, MA 02167, (800) 
343-2222; in Massachu&etts, 
(617) 739-2000. 

October JO·Not1embe r 1 

OPMA Baltimore '83, Con­
vention Center and Hyatt Re­
gency Hotel , Baltimore, MD. 
The theme for th.is confer­
ence, sponsored by the Data 
Processing Management AI.­
socia tion (DPMA), is '1nfor­

matfon on the Firing Line ." 
Seminars, workshops, gener­
al sessions, and product dis ­
plays will be featured . For de­
tails, contact Jim Osowski, 
DPMA International Head­
quarters, 505 Busse Highway, 
Park Ridge, Tl 600681 (312) 
825-8124. 

Oe1ob11r .31-Nouombl!r 2 

The Ninth International Con­
ference on Ve.ry 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
je ts of interest include doita­
base control, modeling and 
managing unformatted data, 
and novel environments and 
applications of database tech~ 
no logy . Contact Mario 
Schkolnick, K 55-281, IBM 
Research Labs, 5600 Cottle 
Rd ., San Jose , CA 95193, 
(408) 256-1648. In Italy , Ren ­
i:o Pinzani. lstltuto di Mate­
matica U. Dini, Viale Mor­
gagni, 67/A, 50134 Florence, 
]taJy . 

October 31-Novm•h•r J 

lntemationaJ Conference on 
Computer Design-VLSI in 
Computers, Rye Town Hi!-
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We Know How You Felt, Columbus! 

In 1492 most people were saying the world wos Ao!. They 
said, " You'll foll off the edge if you go too for." But that didn ' t 
s lop you Columbus. You went ahead and discovered America . 

Today, most people ore saying, ' 'fi le service •.. is just nol 
feasible ." • They're even saying, " operations like record lad ing 
ore not ovoiloble ." • • Bui that hasn ' t slopped Novell , eilher , 
Because we 've gone ahead and discovered, designed, yes . .. 
even builr and shipped file servers thal the less adventurous s01d 
couldn ' t be built. And our file servers ore up and running all over 
Americo1 (not lo mention the rest of lhe world .) 

O ur Versatile Applied Server Technology !VAST) lets mult i­
ple operating systems on multiple types of personal compuTers 
shore the some disk space ond direclories sirnulton0ously. 

And yes, all you other guys, reco rd locl<.ing is available 
. . . on th0 ShoreNet l VAST system, anyway . 

thol hardware function. Just like Columbus, Novell is the ONLY 
company that con offer you o VAST networking difference. We' re 
th ink ing round, you see . 

Does choosing a network hove you "on edge"? 

Don ' t foll off the edge! If networking-we mean real local 
area networking of nu merous PC 's, running multiple operating 
systems without modifk ot ion to " off the shelf" software, having 
concurrent fi le shoring, default file locking, extensive data secur­
ity ond more - sounds exciting to you, coll us for o demonstra­
tion so you con disco11er your options. ShoreNet / VAST will toke 
you out of the " flat " bounded network world and into the bound­
le ss universe of networks Incl work. 

Explore Novell 's world! 

Dfsco11er the vast ShoreNel difference. You ' ll find out-of­
th1s .wor1cl performance at very down·lo-eorth prices . 
ShoreNel / VAST is easy lo use. All you hove to do 

Discover the vost ShareNet Differel'!ce. is call us ond we ' lt sel sail on o course that solves 
Tne trouble with the " civil i7.ed" world of network­ your PC network ing problems. Gel on board with the 

ing offered by our competitor s is that they are stil l Columbus of networking . Novell, Inc. , 1 170 Norl h 
thinking FLAT! They ' re still concentra ting on the hard­ Industrial Pork Drive, Orem, Utah 84057, BO I 226­

8202 • 800 453- 1267ware connection instead of the software that makes 

Novell-making networks work."lCom Cor-p , If'! Malf~h S)'•.rl· rtU & SofhJGtlf. pg. r 18 
• '"' lCom Corp. '"' Matd'I S;,-1.,.m& &. Soln.oarl'. pg. 1 19 N 0 y E L L Our VAST difference. 
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ton , Port Chester, N . This 
conference will cover the 
VLSI (verywlarge-sca1e inte­
gration) aspects of the inter­
action belween fabricators 
and systems designers in 
hardware, software, and r~li­
ability in computers. Contad 
the IEEE Computer Society, 
POB 639, Silver Spring, MD 
20901. 

OcJo!rer J 1-Notwmber q 

Welcome lo the World of 
Personal Computing, Wash­
ington. DC. This is a compre­
hens.ive introd'uction on how 
to use microcomputer tech­
nology In business, industry, 
and government. The work­
shop agenda offers six 
modules ranging horn user 
productivity to software re­
liability . For details1 contad 
Kesten Associates, 11317 O ld 
Club Rd., Rockville, MD 
20852, (301) 881-7666. 

November 1983 

Noliemb.r 1-2 

The Annual Fall Conferenc~ 
of the fowa Association for 
Educational Data Systems. 
Des Moines, IA. "Quality 
Software for the 80s: De­
velopment, Selection, and 
Usage" will be the focus of 
more than 40 sessions 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 11, 1932 

Soulhwesf Third St., An­

keny , IA 50021. 


No,,emb•r 1-.J 


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

dress the integration of infor­
mation technologies and ap­
plications. Contact Mary 
Beth Gouled, National Trade 
Productions lnc., 9418 An­
napolis Rd., Lanham, MD 
20706, (800) 638-8510; in 
Maryland, (301) 459-8383 . 

Nov<?mbor l·J 

The 1983 federal Office 
Automation Conference. 
Convention Center, Wash­
ington, DC. The theme for 
this conference and exposi­
tion is ''Making 1t Work ,'' 
The conference program will 
consist of seminars, work­
shops, lecthnology briefings, 
and major addresses. The ex­
position segment will provide 
displays of the latest office 
automation equipment. sys­
Lerns, and services. Further 
details are available from the 
National Council for Educa­
tion on Information Strat­
egies, POB N, Wayland, MA 
01778, (800) 343-6944; in 
Massachusetts, call (6 7 ) 
358-5356, collect. 

NQvem /Jer 1-3 

Western Design Engineeririg 
Conference , Convention 
Center, Los Angeles, CA. 
Short courses on lhe a.genda 
indude "Principles of Ro­
botici; for Engineers," "Effec­
tive Project Management," 
and "Programming Personal 
Computers. " Many of Lhe 12 
short courses will provide 
hands-on experience. An ex­
hibition area will be feahired. 
Contact the Marketing Direc­
tor, Western Design En ­
gineering Show, 708 Third 
Ave. , New York, NY 10017, 
(212) 661-8410. 

Notm11ber 2-4 

Edmonton Computer and Of­
fice Automation Show. Con­
vention Centre, Edmonton, 
Alberta, Canada . For full de­
tails, contact Industrial Trade 
Shows of Canada, 20 Butter­
ick Rd ., Toro.nto , Ontario 
MSW 3Z8, Canada, (416) 
252-7791. 

No lierHber 2-1 

The First Annual Computer 
Vertical Market Conference, 
Meadowlands Hilton, East 
Rutherford, NJ , This confer­
ence, sponsored by frost and 
Sullivan, will explore the im­
pact of the new integrated 
software approaches and the 
importance of maintenance 
and s upport functions . 
Spe.akers wilJ address vertical 
marketing issu.es from the 
perspective of the user, ven­
dor, and industry analyst . 
Full particulars are available 
from Carol Sapcliin, Frost 
and Sullivan lnc . . 106 Fulton 
St. , New York, , NY 10038, 
(2.12) 233-1080, 

No"""'bt• r J -4 


Computers in Construction , 

ScofLsdale, AZ. For detajls. 

see September 22~23 . 


Nov~mb~r 3-6 

The 1983 National Home 
Electronics Show, Arlington 
Park Exposition Hall, Arling­
ton Heights. IL , This show 
covers electronic equipment 
and t chnology ranging from 
home computers to telecom­
mu nications security sys­
tems. It's produced by Lin­
coln Merchandising Co. Inc., 
1417 Milwaukee Ave., Chica­
go, IL 60622, (312) 276-2819 . 

NoPamb~r 5-6 

The Fourth Annual San 
Diego Computer Fair, Scot­
tish Rite Center, San Diego, 
CA . This fair features shor~ 
tech nical sessions, program­
ming and compu ter games 
contests, commercial dis­
plays, and user group dis­
plays. For additional infor­
a1ation, contact the San 
Diego Compu ter Society , 
POB 81537, San Diego, CA 
92138, (619) 565-872-0. 

NotJamber 5-1 

Midwes ern Educational 
Computer & Technology 
Conference, McCormick Inn, 
Chicago, IL Exhibits, soft­
ware demonstrations, semi­

nars , and workshops will ex­
plore the theme "Higher In­
structional Technjques in Ed­
ucation." For more inform.a­
tion, contact the National Ed­
ucational Computer Ubrary, 
POB 293, New Milford, CT 
06776, (203) 354-7760. 

Nou11ttbcr 7-11 

International Conference on 
In dustrial Electronics ­
IECON '83 , Hyett Regency 
Hotel, San Francisco, CA. 
For information , contact 
Frank A. Jur, Bechtel Corp ., 
45 Fremont St., MS-45/ 17A26, 
San Francisco1 CA 94109. 

Nov •miler 8-JO 

The Third Annual Soft­
ware / Expo, Wembley Con ­
ference Centre, London, Eng­
land. Conference topics range 
from computer-aided design 
lo database management. 
Contact Sof~ware / Eitpo , 

Suite 400, 222 West Adams 
St. , Chicago, IL 60606, (3U) 
263-3131 , 

Ncw~mber B· 11 

Wescon and Mini/Mkro­

West 83, San Francisco, CA. 

A conference and exposition, 

Wescon covers a broad range 

of topics, including artiflc:ial 

intelligence, computer pe­

ripherals and simulation, and 

robotics. Mini /Micro serves 

the original equipment man u­

facturer community by ex­

ploring peripherals, proces­

sors, data communications, 

and software. Contact Elec­

tronic Conventions lnc., 8110 

Airport Blvd ., Los Angeles, 

CA 90045 , (213) 772-2965 . 


No1•r1u!rcr 9-l D 


Business- Expo, Philadelphia , 

PA. For details. see Septem­

ber 21-22. 


Noutmber 9-JS 

lnterkama 83, Dilsseldorf 
West Germany. This exhibi­
tion is designed for the instru­
mentation and automation 
industries. It's expected to at­
tra<:t more than 1000 exhibi­
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Our new multimode: 

Correspondence quality. High~peed drafts. 


Graphics. Attractive pricing. 

And up to 500 cps. 


Anadex rapidly moves a head. 


High quality correspondence. 

High-speed drafts. 

High-resolution graphics. 


Whatever your application. they're all built into the exciting new mult i­

mode printer: Rapid/Scribe TM Model DP-6500 from Anadex. 

But the bullt-in feature that's got everybody talking is Rapid/Scribe's speed 

... 500 characters per second at 10 Pitch in the h!gh speed draft mode: and 

110 cps in the proportionally spaced , Dual Pass Correspondence Mode. 

The accompanying chart summarizes the speeds. (Notice that at 10 Pitch 

and 80 Columns, Speed is 2 7 5 Lines per Minute). 

Equally exciting are the impressive array of features that have 
become the Anadex hallmarks . . . frict ion and tractor feed , 

Printing speeds (cps) sophisticated communications capability, emulation packages, 
10 Pitch ... ...... . .... . . 500 cps character fon t downloading. alternate character fonts. bar 
I 2 Pitch , .. . . .. . .... , .•• 540 cps codes, and of course, a reputation for re liability. 

Enhanced 
Couple those features with Rapid/Scdbe's interfaces - Parallel , Proportional .. ..•.... ... 275 cps 

I 0 Pitch ........... . .... 250 cp Centronics compatible and RS-23 2-C Serial - and you have a 
12. Pi tch ............ . ... 300 cps sol id. high-speed printer that fits virtually any computer and 


Condensed 	 computer application . . . including yours. 

15 Pitch ......... . ...... 375 cp 

16 .4 Pitch .............. 410 cps 


Dual Pass Correspondence Quality 

Proportional _.... ....... I I O cps 

I 0 Pi tch ......•...... ... I 00 cps 

I 2 Pitch . .. _.... __ .... _ . 120 cps 


10 Pitch Printing Speed (llnes/mlnu:te) 

40Columns ......... . ... 430 lpm 

80 Columns .... .. ....... 2 7 5 l pm 

132 Columns..... _...... 180 !pm 


ANADEX, INC. • 9825 De Soto Avenue • Chatsworth, California 91311 , U.S.A. • Telephone: (213) 998-8010 •TWX 910·494·2761 
U.S. Sales Ollices: San Jose, CA(408) 247-3933 • lrv fne, CA(714)557-0457 • Schi ller Park, IL(312)67H717 • Wakefield, MA (617) 245-9160 
Hauppauge, New York, Phone: (516) 435-0222 •All ant a, Georgia, Phone: (404) 255-8006 • Aust in, Texas, Phone: (512) 327-5250 
ANADEX, LTD. • Weaver House, Station Road • Hook. Baslngsloke, Hanis RG27 9JY, England • Tel : Hool\ (025672) 3401 • Telex : 85a762 ANADEX G 
ANADEX GmbH • Behringstrasse 5 • 8752 Mainaschafl • Frankfurt , W. Germany • Tel : 011 ·49-06021 -7225 • Telex: 4188347 
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Event Queue-------------------------------------------------------------­
tors from over 25 countries. 
For complete details, contact 
Dusseldorf Trade Shows, 500 
Fifth Ave., New York, NY 
10110, (2U) 840-7'744. 

NorJ~mbN 14.17 

AUTOFACT 5 Conference 
and Exposition, Cobo Hall, 
Detroit , ML The focus of this 
event will be on CAD/CAM 
(com puter-aided design I 
manufacturing) and the ex­
panding technologies of com­
puter-integrated manufac­
turing and the automated fac­
tory. More than 90 com· 
panies will exhibit CAD/ 
CAM systems, computer 
graphics, software, industrial 
robots, and computer-based 
test and measurement sys­
tems. Concurrent technical 
sessions and tutorials will be 
held. Contact Gregg Balko, 
Society of Manufacturing En­
gineers, One SME Dr., POB 
930, Dearborn. MJ 48121. 
(313) 271-1080. 

Novo mber 14-1 7 

Canadian Computer Show & 
Conference, lnternational 
Centre, Toronto, Ontario, 
Canada . Further information 
is available from lnduslriaJ 
Trade Shows of Canada, 20 
Butterick Rd ., Toronto, On­

tario MSW 3Z8, Canada, 
(416} 252-7791. 

Ni;memba15-1 7 

SNA Architecture and Imple­
mentation , Sheraton Rolling 
Green Inn and Conference 
Center, Boston, MA. For de­
tails, see October 3-5. 

November 17-1 9 

Ed-Com/ Fall '83 , Los Ange­
les, CA. This conference and 
exposition offers demonstra­
tions, seminars, hands-on 
sess1ons, panels, and micro 
courses that address, eval­
uate, and analyze the devel­
opment of computers in edu­
cation. Hardware, software, 
and publishing companies 
will display items of interest . 
Contact Carol Houts, Judco 
Computer Expos Inc., Suite 
2011 2629 North Scottsdale 
Rd. , Scottsdale, AZ 85257, 
(800) 528-2355; in Arizona, 
(602) 990-1715. 

Novqmb r 17-19 

The Fifth Annual Northeast 
Computer Show and Soft­
ware Exposition . Hynes 
Auditorium, Boston, MA. 
This end user computer show 
offers nearly 500 displays of 
computers, peripherals, ac­
cessories, and software . More 

information is available from 
Northeast Expositions , 822 
Boylston St ., Chestnut Hill, 
MA 02167, (800) 841- 7000; in 
Massachusetts, (617) 739­
2000. 

ov1tmber 28-D ace111&et 2 

Welcome to the World 
of Personal Computing, 
Fort Lauderdale, Fl. For 
details, see October 31­
November 4.• 

BYTE's Bits 


Coast Guard Finds 
IBM PC Shipshape 

The U.S. Coast Guard has 
enlisted the IBM Personal 
Computer in a move to cut 
costs . Three PCs were recent­
ly installed on the 378-foot 
cutter Rush , which makes its 
home port in Alameda, Cal.i­
fomia. Many of the 378-foot 
class of cutters are outfitted 
with Convergent Technol­
ogies' C3 Data Systems, but 

these machines are high· 
priced and require a great 
deal of training. The lBM PC 
was selected as an ine pen­
sive alternative to the C3. 

''At many units, there is a 
need for small computers but 
not necessarily with as much 
power as the C3. After look­
ing at a number of small com­
puter systems, we decided 
that the IBM PC was the best 
choice," a Coasl Guard 
spokesman said. • 

Jn order to gain optimal coverage of your organization·s com· 
puter conferences. seminars. workshops. course>. etc. notice 
should reach our office at lease chree months in advance of the 
date of Che event . Entries should be sent co: Evenc Queue. BYTE 
Publications, P08 372, Hancock NH 03449. Each month we 
publish the currenr contents of Che queue for the montn or the 
cover date and Che rwo following calendar months Thus a gJVen 
event may appear as many as three times m chis semen 11ic1s sent 
co us far enough m advance . 

1 

NEW 
VARIABLE RATE BONDS 

MAKE IT .«P siy. 

SMART TO Take f~' 
.stock'ttd"~ 
inAmerica. 

_____,_ ___. ..._ 

Dlrecior ol Saltt 
Departnw11 ol l~u Traasu.ry 
u.s ,Sa•ings Sorx!S Dhiislon 
Washington.o.c. 20228 
'l'M, please sood 1118 Free lntorm11Uoo about Ille p.,yroll 

·saving~ Plan 

Nome- - ------------1 
Pas~tan____________-1 

Companv---------- - --i 
Address ______________, 

Clty ______Slatn---Zlp 
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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™ and other 
"Nibble 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 

takes a snapshot of memory in your Apple II. 
Now you can make back-up copies 

Software Is not copy protected. 
:>~tern requirements: Apple II 
Plu wi th 64K and DO 3.3 or 
Apple lie . Franklin Ace also 
Uf?poned. 

·wrldcard does not operate with 
CP/M or other microprocessor 
based software. 

Circle 163 on Inquiry card. 

FEATURES 
o Hardware copying device .. . 

push button operation. 
o Copies48K memory resident 

software, most 64K software. 
a No programming experience or 

parameters necessary. 
o Backs up DOS 3.2 and DOS 3.3 

di ks. 
o Creates DOS 3.3 unprotected 

and autobooting disks. 
o WILDCARD lives in any slot . 

Undetectable by software. 
o Produces autobooting disk in 

2 minutes. 
o Copies are DOS 3.3 compatib le. 
o Copies become acces ible for 

alterations. 
o Simple, easy-to-use software 

included. 

WILDCARD Utility Disk 1 al o in­
cluded , featuring: 
o Automatic program compres­

sion and BRUN file maker. 
o Multiple programs can be 

placed on the same di k. 
o Recreates basic files to load and 

save. 
o Files can be placed on a hard 

disk.. .and more. 

of protected software with 
the push of a button. 

WllDCARD $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 offered 
fo r lhe purpose of enabling you lo mak archivnl 
copies only. Under the Copyrlghl l w you, as the 
owner ofa copy of a computer program, are 
enti tled to make a new copy for archival pur· 
poses only and the WILDCARD will enabl1 you 
lo do so. The WILDCARD is ofl red for no olher 
purpose and you are not permitted to utili~e it 
for any other use, other than thal sp cified . 

Apple and lhe Apple logo are regi tered 
tr;:idemarks ofApple omputer, Inc.- P/M­
trademark of Digital Research , Inc. lo ksn1ith­
1.rademark of Omega Microwave, Inc. ibbles 
Away-trademark of Comput r: applications. 



CADMUS 1111 
The next step in high­
powered processing is 
here-Cadmus 9000, 
the most powerful dis­
tributed UNIX system 
in the world. 

For starters, 
it runs under our 
unique, highly efficient 
UNISON™ transparent 
networking software. 
And the whole system has been designed 
from the ground up, with advanced 68000­

based 0-Bus'~ 
architecture and 
MULTIBUS'M com­
patibility Architecture 
that gives you local 
area networking via 
Ethernet or fiber optics. 
You also get an 
outstanding 

,~ 
.......-1 

-­,. 

selection of 1 
third-party soft­ \ ... 
ware, ranging ~~-­ r .,,,. 
from integrated deci-~­

sion support packages to such powerful 
graphics programs as 3-D Solids Modeling. 

Cadmus. CadmllS 9000 and UNISON are 1rndemarks ol Cadmus Compu1or Systems. Inc. Thunderboll ls a servicemark of Cadm1,1s Compu1er Syslems, Inc. Unix Is a trademark ands 
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But most of all, you get unprecedented 
power. Because when you add terminals to a 
Cadmus 9000, it doesn't get weaker, it gets 
stronger. Its open-ended archttecture gives 
you configuration flexibil ity thafs simply 
impossible with any other system because 
each terminal supplies its own computer 
power to the network. 
THUNDERBOLT5

"' 24-HOUA GUARANTEED 
NATIONWIDE SERVICE. 

Every Cadmus 9000 is protected by 
our unique Thunderbolt service agreement. It 
guarantees service anyvvhere in the country 
within 24 hours. Thunderbolt service is part 
of a complete product support program 

developed by Cadmus to keep 
~........ customers satisfied. The program also 

includes complete on-site customer 
training. 

, MAKE YOUR POWER PLAY NOW. 
Call Cadmus for complete infor­

mation on the most powerful distributed UNIX 
system in the world. The Cadmus 9000. Now 
you can have raw computing power. Cadmus 
Computer Systems, Inc., 600 Suffolk Street, 
Lowell, MA 01854, 617I 453-2899. 

~AMY)

Cadmus products are available 1n Europe through 


PCS GmbH Munich, WestGermany (089} 678040. 


Bell Laboratooes, O·Bus IS a llBdemark ol Oigdal EQ<1'pmenl. Corporal!Oll. Elhcrnet is a lrad<lmark ol Xerox COlporatJOn. ULTIBUS cs-a lrademati\ a lnl.el CorporatlOll. 
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PUT PRICES IN CHECK 

CARTRIDGE RIBBONS FOR 

EPSON 

MX-80 MX-100 


$6.ggEA. $ 9.95 
EA. 

$75.49ooz. s107.46ooz. 

INNOVATIVE 
CONCEPTS DISKETTE 

FLIP'N'FILE STORAGE 
DISC STORAGE BOX 

HOLDS UP TO 60 DISKETTES 

51/4 fl 8,, 
BOXES 

SW' ­ BLUE OR BEIGE 

$2.49 
EA. 

MEMOREX 

DISKETTES 


5 1/.i SING LE SIDE - DUAL DENSITY 

WABASH LABEL 

DISKETTES SPECIAL 

S'A SINGLE-SIDE SINGLE DENSITY 

1QFOR $19.99 $2.99,.
WITH FREE 

(SKMIN)
LIBRARY CASE! 

1 ACROSS 31'\ x l5116 CONTINUOUS LABELS 
SPECIFY BLUE OR BEIGE 

MOST RIBBONS AVAILABLE IN COLORS TOO! 
CALL OR WRITE FOR OUR SUPPLIES CATALOGUE 

~ ON ORDERS UNDER 114. PLEASE ADD i3,oo FOR SHIPPING 
~ MINIMUM RIBBON ORDER '30.• OR 1 DOZEN ... 

---Che1a1..._uft"e·TM ____ 

TOLL FREE 800-343-7706 ~ 1llld.IJ 

MASS RESIDENTS 
IN MASS 6 17-963 -7694 51 DI AUTO OR ~. P 0 BOX 103 ADD 5% SALES TAX 
PHONESOPEN9AM-6PM EASTERN TIME RANDOLPH. MA 02368 
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An Operations Research 

Scheduling Program 


A microcomputer-based scheduling algorithm can be an aid 
in managerial decision making 

by Walter A. Stark Jr. and Richard A. Reid 

Jn the field of operations research 
(OR), practitioners develop analytical 
procedures that can help managers 
improve their decision-making 
capabilities. Many OR techniques 
provide assistance in solving day-to­
day operational problems, such as 
establishing collection routes, design­
ing nutritional menus, scheduling 
aircraft and crews, locating offshore 
oil-drilling platforms, and determin­
ing the number of toll operators 
needed. Some of the more common 
OR models that have been recently 
discussed in the microcomputer 
trade press include linear program­
ming, network analysis, queuing, 
and routing solutions (see references 
1, 4, 8, and 9) . 

Sequencing and scheduling prob­
lems illustrate the short-term plan­
ning concerns for which OR tech­
niques have been developed. These 
techniques have been used for a 
variety of scheduling problems, in­
cluding the determination of the pro­
cessing order for jobs by various 
machines in a facility and the resul­
tant schedule for each machine, the 
sequence by which customer orders 

are picked in an electronics distribu­
tion center, and th~ establishment of 
a sequence by which customer audits 
are completed in an accounting firm. 

Many of these OR methods contain 
recipes, or algorithms, for solving 
problems. Although not difficult con­
ceptually, these algorithms often re­
quire extensive calculations that, 
when performed manually, are 
tedious and subject to enor, 
However, these algorithms appeared 
to be well within the capabilities of 
a mode.st-sized microcomputer, and 
we were intrigued by the chalJenge 
of executing and applying some of 
these algorithms using an Apple 
computer. Various job-sequence 
algorithms or heuristics have been 
implemented on large computer 
systems (see reference 5). However, 
it seemed appropriate lo consider im­
plementing a flow-shop scheduling 
problem on a microcomputer for two 
main reasons. First, a microprocess­
ing system at the scene of manage­
ment action is more likely to be used 
than a terminal connected to a firm's 
mainframe because the practice­
oriented manager feels less threat­

ened and more in control relative t 
the smaller system. Second, the total 
investment in a microcomputer 
system is commensurate with the job 
required; extensive number-crunch­
ing, graphical displays (such as that 
required in PERT charting), and 
database management should be left 
to the larger centralized systems. 

In this article, we will describe and 
illustrate an efficient method for 
determining a good equence for pro­
cessing a set of jobs or customers, 
each of which has different character­
istics or makes different demands on 
the various organizational resources. 

The Problem 
At this point, a simple example will 

clarify te.rrninology to be introduced 
later and show how proper schedul­
ing can save time and, presumably, 
money. Suppose you operate a suc­
cessful specialty car-painting shop 
whose reputation for attention to 
detail and superb paint jobs is 
spreading. The following are general 
operations in the normal sequence of 
your special paint job: removal of 
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Now,

here5 a printer 


for you. 


l 

. ..... "-• ..... , '~-·" ... .. ... 


The Silver-Reed EXP 550 
Electronic Bi-directional Daisy Wheel Printer. 

This superbly built computer compatible printer from Silver-Reed (one of the world's leading 
typewriter manufacturers) offers a 17" paper capacitywith carrier feed in units of 1/120 in.and 
forward/ reverse paper feed in units of 1148 in. The EXP 550 provides letter quality hard copy, 

quiet operation and total dependability . .. ai a very affordable price. 

The EXP 550 emulates the Diablo 1610~ 

For more information, ca ll (800)421-4191. In CA,(800) 252-7760.Ask for the Printer 
Sales Division. 

~ Sill!ER-REEO 
SILVER·REED AMERICA, INC. 
8665 Hoyden Pin<.~. CLJl>."r Oiy, C:if1forni~ 90230 

'O..blo k a tradcmo•k of l<EROX Cco porallon 
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Process-Time Estlmales (in hours) 
for Specialty Paint Shop 

Major Trim Paint Body 
Job Body Work Removal Strl p Finish Painl Reassembly 

Corvette a 4 6 12 2 2 
Daytona 0 3 4 20 4 2 
Turbo·ZX 16 2 2 10 3 2 
RabbTt 0 1 a 6 1 1 
Cobra 0 1 5 16 4 1 

Table 1: As an example of huw a schedllling algorilltm works, we'll 11se a specialty car­
pai11 ti11g shop wliere five airs /lave to be pafoted. An entire paint job I made up of six 
processes. Here are estimates of how long each process will take for eacli ca1: 

trim parts, stripping (to the bare 
metal) of all paint, finishing body 
work, painting and buffing, and final 
reassembly after touch-up ope.ra­
tions. Normally, your shop does no 
major body work, although occa­
sionally such work is done for special 
cu tomeI . There are thus six possi­
ble operations including major body 
work. The elapsed time, in hours, for 
completion of each of these opera­
tions is the process time. What's more, 
zero proces time is allowable; for ex­
ample, most jobs require no major 
body work. Also, on occasion, a low­
budget job comes through in which 
the paint is not stripped. In this case, 
the sanding is done during the body­
finishing operation. 

Now, imagine that five cars arrive 
for painting. Each is a job. Based on 
years of experience, the shop fore­
man estimates the times for each job, 
a shown in table 1. Given these 
times and a desire to complete all 
jobs in the shortest possible time, the 

bjective is to determine the best se­
quence in which to complete all the 
jobs. 

At first glance, it is not immediate­
obvious that any job sequence is 

the most efficient. In order to manage 
th.is situation, you need to present a 
scheduJe that shows the start and 
finish times for each job at each work 
tation. Such a schedule is shown in 

table 2 for the sequence of jobs given 
in table 1. 

The cumuJative elapsed time for all 
five jobs is 79 hours. Because we 
assume you don't fire workers in be­
tween operations, the total number 
of hours paid equals the number of 
workers (at all operations) multiplied 

by the total elapsed time. For one 
worker per operation, you pay for 6 
x 79 = 474 hours total operations 
time. Summing the actua1 hours 
worked (16 in major body work, 11 in 
trim removal, V in tripping, 64 in 
.finishing, 14 in painting, and 8 in 
reassembly) yields a total of 130 
hours. Thus, the idle time of workers 
(and/or machines) is 474 - 130 = 344 
hours. Indeed , most of the time the 
workers are idle! This situation 
assumes that an idle worker at one 
operation cannot be used to reduce 

UPG 

the time required on another opera­
tion; that is, you have a union shop. 
Moreover, technological specifica­
tions require that each job have the 
same sequence of machine opera­
tions. 

Using techniques that are de· 
scribed later, a suitable reordering o( 
the jobs reduces the total elapsed 
time by 54 hours, or 6 x (79 - 70), for 
a new total operations time of 420 
hours; idle time now become~420 ­
130 = 290 hours. Not only are labor 
costs reduced by 11 percent, but also 
the overall fraction of id}e time is 
lowered. Furthermore, in searching 
for a better sequence, you have iden­
tified two sequences having the same 
low total operations time. Having two 
or more good job sequences allows 
the foreman some discretion in grant­
ing job priorities, arranging machine 
maintenance, or workers' vacations, 
and the like, while at the same time 
maintaining the best pos ible 
sched ule. 

How do you begin to approach the 
search for an optimum job sequence? 
Considerable effort has been expend-

WITH 
AOS. 

Create a productive AOS-Uke en­
vironment for your Data General 

.OVA'-!1 or ECLIPSE'- with Wild 
Hare's TSS. This state-of-the-art 
Time Sharing System accom­
modates up to 26 users and is 
s<Hisfact ion guaranteed. E.ach 
user may run all standard Data 
General utilities and 

languages such as COBOL, BASIC, 
FORTRAN, ALGOL.Assembler, 

etc.. as well as independent 
software like SUPERCOMP'" 
word processors and a host 

of other applications. Also. 
each terminal is independent 

and can control multiple 
jobs. 

"' COMPUTER SYSTEMS INC. 
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For the first time, y®,t:JatQC'iAt.Yll~M•: 
can be used almQSt anyw dll:&dlfl•i"ttili'1.W: 
Transtar 120 with youfb:~~~~.ftt]~~; 

home againl Con~llK'Ml•'..-11;~;(;1~~ 
than 19 pounds, it aenaNI ~ 
quantv and is ttte·iiitr~nt 
The new 120 fs so llJatff;~ 
an take it with y 
Remarkably, the new 

"plug and gr;l" QOtt\~ 


ling wor-d prQcessins (>~·••D'll-..4"11J; 

120 into ~ur ~•''·iil1"mthis precl{ton ptlntef1>t 
Shannon '8xt spee'd ~ , 
Sabscrlpt, underlining f!QG -a~bOldfb 
Even using letterhead is now ebreeze With 
the 120's automatic sln~le sheet toadin{ll 
DQn't worry about durability: It's a teugh 
little m-chine. It joins the highly reliable fam· 
ily of Transtar printers with a failure rate 
thft. tke envv of the industry: less than 1 %. 
Shc,)uld.your 120·ever need repaiT, a nation­
wide network of authorized service centers 
stands reacjy for speedy repair on your six­
rnonth encl-user warranty. 

Just think of it: everything you want in a 
letter-qual.ity printer ... anywhere you want it. 
Only $599. 

Transtar 

P.O. Box C-96975, Bellevue, Washington 98009 
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Schedule or Operations 

Job Body Work 
In 

Majot 

Dot 
R

In 

TrFm 
emoval 

Out Jn 

Paint 
Strip 

Out In 

Body 
Flnish 

Out 
Paint 

In Out 
Reas
In 

sembly 
Out 

Corvene 
Dayiona 
Tur tJo.ZX 
Rabbit 
Cobra 

0 
0 
0 

16 
18 

0 
0 

16 
16 
16 

0 
4 

16 
16 
i S 

4 
7 

18 
19 
20 

4 
10 
18 
20 
20 

10 
14 
20 
20 
25 

10 
22 
42 
52 
58 

22 
42 
52 
58 
74 

22 
42 
52 
SB 
74 

24 
46 
55 
59 
78 

24 
46 
55 
59 
70 

26 
40 
57 
60 
79 

Table 2: A sample sclredule of opemlicms. Tire numbers listed slrow nt wlrich llours 11 given car enters or leaves a particular process. 
First, lhe Corvette enters Ifie trim-nmunmJ proces and the Turbo-ZX enters Jhe mnjot body work process. After four hours, Ille Corvette 
leaves trim removal and enters l11e pafot strip process while the Dnyto11a enters trim T't'mova l. The process conti1111es 1mtil after 79 hours 
1/ie last car, Ifie Cobra, leaues the reassembly process. 

ed to develop an understanding of satisfy a customer' need. A machine technological ordering. And1 as men­
the scheduling problem, which is at provides processing capability for the tioned previously, the time spent on 
best frustrating and at worst totally job effort and can perform one or a machine to perform a given opera­
intractable. Under certain condition , more opemtions, but only one at a tion is called the pmcess time for that 
however, the problem can be solved, time. Acts performed b. machines operation. 

r at least a nearly optimal solution are needed to complete the job. In In the most general case, without 
can be obtained. It is noteworthy lhat t his sense, machines are not neces" any job technological order specified, 
these special solutions can be im­ sarily always mechanical devices; for N jobs and M m.ach i.nes, there are 
plemented on a microcomputer (in they can be human beings perform­ (M!)N po ible sequences. (For a 
this case, a 4BK-byte Apple ll Plus). ing a strictly manual operation such given job with M machines, there are 

a visual inspection . The order in M ways to choose the first machine 
Some Definitions which a job must proceed through operation , M-1 ways to choose the 

To understand the problem and the various machine is referred to as second, etc.1 so that the total number 
programmatic approa h to the solu- ..--------------- ---------------­
tion more clearly, a few definitions 
are helpful (see also reference 6): 

Seq11encing is the order in which ob~ 
ject:s are placed for processing by an 
organization. Job sequencing involves 
the time ordering of jobs through one 
or rriore processing centers so that 
specific performance measures, such 
as minimal idle times or timely deliv­
eries1 are achieved. Variation in job 
equence can produce significant dif­

ferences in costs and productivity. 
The sequential arrangement of s tart 
and finish times of various jobs on 
mach ines is termed a machine load­
ing scl1 edz~le . A schedule can be Create an AOS-IH<e environment your operating system. And Wild 
generated for a given machine only for your ROOS. !COS {CS/ Li Hare also guarantees a 30-day 
after the job processing sequence has COBOL) and IN FOS ' systems · ~~I trial run. 

without costly upgrading. re- ' been determined . In preparing the So why not upgrade with the 
programming, or personnel~ chedule, note that a machine cann t Wild Hare who's now 30% 
retraining. Wild Hare multi- .. be used until it is free and that a smaller and makes you 100% 
plies your system capabilities : better. With nearly 500 instal·given operation of some job cannot Into true Multi-Lingual. Multi­ lations worldwide, Wild Hare be started until the prior operation u ser Time Sharing Systems is taming the market. for that job is completed . without any modlfkation to · · , 

Jobs represent customer orders, and 
machines involve processes that must 
be performed on customer orders. In wild! 

COMPUTER SYSTEMS lNC.other words, a job represents a total 
effort, the result of which is used to 
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"There's no magj.c to usingyour
personal computer for data acquisition!' 

There's no trick to it 
It's as easy as calling Dara Translation. 
Just take your choice of our new single 

board plug-ins and bring complete analog and dig­
ital 110 capabilities toyourpersonal computer. 

Whether you're working in laboratory 
research or industrial process control, our single 
boards can give you measurement and control 
capabilities without having to spend big bucks. 

That's a promise you can bank on from the 
leading supplier of low cost data acquisition 
boards, systems, and software. 

Our boards include multi-channel AID with 
programmable gain, DIA, digital I/O, a program­
mable clock and many have direct memory 
access capabilities. With power and perfonrnnce 
to match your PC, our analog interfaces provide 
12, 14, or 16-bit AID resolution and direct connec­
tion for high or low level signal inputs. 

And these boards are easy to use. They 
plug into the PC's backplane. o messy external 
boxes or cables. User input connections are sim­
ple with our compatible line of screw tenninal 
panels for all of tbe IJOcapabilities. 

Plus comprehensive user manuals with 

DATA ACQUISITION FOR PC'S 


1-----------------1 many programming examples get you up and nmning fast. 

12-811 
~fll 

12· Blf 
OJA 

OIGllU 
l/D 

PROG. 
CtOC~ 

SOFTWARE 
UH.IRf 

IBM PC 'M x x x x x 
APPLE ir~ x x 
Tl PROFESSIONAL™ x x x x x 

Bred Molinari, President 

These easy to use, and easy to program boards are 
highly reliable at a very low cost, and of course fully backed 
by Data Translation's service and support team. 

So why look any further? o other analog I/O systems 
can offer PC users such quality, 
JX)wer, and performance for such 
a reasonable price. 

But you probably expected 
that. After all, making data acquisi­
tion easy is what we're all about 

And that's no illusion. 

Call (617)481-3700. 

Data Transladon is tbe ltiading supplier 
of pc r~onnl computerhardware and software 

ce our 192 pg. new product 
supplemen t in Gold (look 
198'1, Vol. Ill , and ou.r :l36 p~. 
catalog/handbook in Gold 
Book t98.1.'-------------------'-......;__, for dula acqulsilion and control. 

Wor1d Headquarters: Data Transla11on . Inc.. 100 Locke 01.. Marlboro. MA 01752 (617)481 -3700 fl~ 951-646. 
European Headquarters: Data Translat.on. Ltd.. 430 Balh Rd.. Slough, Be;kshi1c Sll 6BB ngl<ind t06286) 3412 Tl~ 849-862. 
IBM PC .. a reiji:;te1ed lradema<l!.of IBM A~e 11ls arl!gis!emd trad<!rt111r1<cil Apple Compolc• Corp. Tl Pmress1ooa1 rsa regi!lta-ed lmdamarkollexas lns1rumen:.., Inc. Circle 131 on inquiry card. 
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of possible sequences for machine 
ordering is M(M-l)(M-2) .. . = 

ML The combination of job se­
quences is an exponential function 
r suiting in (Ml) pos ible job­
machine sequences.) The number of 
possible job sequences, therefore, 
quickly becomes very large. For ex­
ample, if M = N = 4, the number of 
possibilities I about 3.3 x 105; for M 
= N = 5, the possible sequences total 
nearly 2.5 1010• Thus, complete 
enumeration and evaluation of all job 
sequences becomes impractical for 
most real problems, and operations 
researchers seek cost-effective limits 
in searching for good job ordering. 

Although the general problem re­
maintains intractable, operations re~ 

earchers have developed efficient 
procedures for certain special cases, 
which result from adcting simplifying 
assumptions to the general problem 
in order to create a more limited 
perspective. You can then solve the 
subproblem mathematically. For the 
special problem treated here, the 
cruciaJ as umption made is that the 
technological ordering for all jobs 
considered is the same. ln other 
words, each job goes through exact­
ly the same ordered sequence of 
machine operations (remember that 
ome operations can have zero pro­

cess time). This enabling assumption 
results in what is known as the flow­
sl1op scheduling problem in contrast 
to job-shop scheduling, in which each 
job might have different technological 
ordering (see reference 6} . With the 
sam sequence of operations for each 

f N jobs, the number of possible 
orderings of jobs becomes NL Now, 
if N = 5, for example, 120 (or 5 x 4 
x 3 x 2 x 1) job sequences have to 
be ffl@JTlined to find the optimum se­
quence. 

Method 
The now-shop scheduling problem 

assumes that you know or can deter­
mine processing times for each of N 
jobs on M machines (these times 
could represent average values). 
Moreover, the best job sequence is 
assumed to require the least total 
facility processing time to complete 
all jobs. By definition, total facility 
pr cessing time is equal to total 

machine-operating time plus total 
machine-idle time. Because total 
machine-operating time is fixed for a 
given set of jobs, minimizing total 
facility processing time also mini­
mizes total machine-idle time. 

The approach for solving this prob­
lem was first developed by S. M. 
Johnson (reference 7)1 exten ively ex­
plored by R. A. Dudek and R. M . 
Ghare (reference 3)1 and popularized 
by R. E. D. Woolsey and H. S. Swan­
son (reference 10). The procedure 
coded here is based on the heuristic 
presented by R. Hesse and R. E. D. 
Woolsey (reference 5). 

Simply described, for N jobs pro­
cessed first on Machine A and then 
on Machine B, the Johnson algorithm 
requires finding the shortest process­
ing time in the set of times for both 
machines. If that time is for Machine 
A, then that associated job is sched­
uled first; if for madun B, the asso­
ciated job is processed last. The as­
sociated job is then removed from 
consideration. Next, the se]ection 
process is repeated, but this time the 
algorithm schedules the job having 

UPG
WITH 

SYSTEMS INC. 
To put a Wild H<1re In your Data General, call us today! 

r .O . llox J S!! I Rookier, CO 8 0107 ;!0 3 4U 0 324 TW/(, 9 10 '1402518 

the next-shortest time either as early 
as possib1e or as late as possible ac­
cording to the next-shortest time n 
Machine A or Machine B, respective­
ly. This job is then removed from 
consideration, and the process is con­
tinued for the remaining jobs until aU 
jobs are scheduled. 

To illustrate, suppose we have Jive 
jobs with the following process times 
(in hours) : 

Job Machine Machine 
Name A B 

Job 1 2 5 
Job 2 6 1 
Job 3 3 6 
Job 4 5 2 
Job 5 7 4 

The optimal sequence is Job 1-3-5-4-2. 
The shortest time on any machine is 
1 hour Oob 2, Machine 13). Hence, ac­
cording to the algorithm, Job 2 is 
scheduled last. Job 2 is then elimi­
nated from further consideration. 
The next-shortest time is 2 hours for 
b th Jobs 1 and 4. Job 1 is scheduled 
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as the first job (the 2-hour time is o n 
Machine A); Job 4 is scheduled next 
to last because its 2-hour time is on 
Machine B. After removal of these 
two jobs from consideration, Jobs 3 
and 5 remain to be scheduled . The 
next-shortest time is 3 hours (Job 3, 
Machine A). Thus, Job 3 is scheduled 
as early as possible, after Job 1. Job 
5 remains to be scheduled between 
Job 3 an d Job 4. 

This algorithm forms th e heart of 
the machine-scheduling program 
presented in listing 1. A formal p roof 
of the algorithm can be found in S. 
M. Johnson's original paper (see 
reference 7). However, intuitively, 
you can see that the last job (N) can­
not be finished earlier than the time 
required to process each job on 
Machine A, plus the time necessary 
to complete th e second operation of 
the last job. Similarly, the last job can­
not be completed sooner than the 
time to process each job on Machine 
B, plus any time delay before 
Machine B can begin processing. 
Moreover, the minimum delay is ju st 
the time required to process the first 
job (1) on Machine A. The minimum 
total time, T...in . is thus bounded by 
the larger of the fo Uowing two in­
equalities: 

or 

where t"' and t"' are the process times 
on Machine A and Machine B, re­
spectively, for job j; taN thus repre­
sents the op eration time on Machine 
B for the last job N, and t,.,, represents 
the operation time on Machine A fo r 
the first job. 

The sums are fixed values, inde­
pendent of job sequence; therefore, 
the only way to influence the overall 
time is by ch oosing t,..1 or t11N to be as 
small as possible. Thus, the job with 
the smallest tAJ is scheduled first, and 
the job with the smallest to; is 
scheduled last. The remaining jobs 
are scheduled by extending the ap­
plication of this logic. 

The rationale underlying this pro­
cedure is to place jobs having short 
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Listing 1: An Applesofl BASJC progmm using a scheduling a/goritltm. The progmm Cllll 

be used for a11 operation using nny number M of processes or machines. 

1000 REM "ACHIHE SCHEDULE 
1010 RE" COPVRl&HT 1981 1 WASTARK 
t020 RE" 
1030 REK 11-"ACHJNE SCHEDULING 
1040 RE" USING QUlCK ' CLEAN JOHNSON 
1050 REM ALGORITHM 
1060 RE" 
1070 DlM "(20l20)LJS(20ltllt (20l 
1080 DIM Al201 81i0! Cl2ul 
1090 DI" sm..~O l \sEdl20,20l ,MTl 20l 
1100 DIM T1 (2u 201 T2 120 20)
1Ho or" s1i20f,s2!2ol,d(201 
l120 DIM KU201 
1130 REH 
1UO SOTO 1730 
1150 REK ttte•tttttttttttlltt 
1160 REM SUBROUTINE PAUSE 
1170 RE" 
1180 PRINT 1 PRINT ' HlT SPACE BAR TD CONTINUE• 
1190 CV = PEEK (37!
1200 GET VS 
1210 VTA8 !CV)
1220 PRINT 9PC( 381;''
1230 RETURN 
1240 REM tuuuauuuuuu 
1250 REM SUBROUTINE ENABLE PRINTER 
1260 RE" 
1270 RE" USES DRIVER IN 
1280 REH SUBROUTINE AT7150 
1290 RE" 
1300 CALL(7681 
1310 PRINT CHRt 1171 
1320 RE" 
1330 RE" DEFEAT 40 COLUMN WINDOW 
1340 POKE 33133 
1350 RETURN 
1360 REH tlttilt11tll11tttttl 
1370 REH SUBROUTINE TO ENO PR INTINB 
1390 REM DISABLES THEAID BDARD,SLOT2 
1390 REH 
1400 PRI 0 
1410 RE" RESTORE 40 COL TV WINDOW 
1420 POKE 33,40
1430 RETURN 
1440 REM UtOUtUUUUUU 
1450 REM SUBROUTINE SCHEDULE 
1460 REM 
1470 REM CALCULATES IN I OUT 
1490 REM SCHEDULES FDRMACHINES 
1490 REH 
1500 Tl 11 1 ll =0.0 
1510 FOR H=1 TO NM 
1520 T211.iK1 : Tl lld"I + H(C W,Hl
1530 IF " =NH GOT 1550 
1540 Tl Ufll + 11 = T2!1,MI 
1550 NEX M 
1560 Tl c T2(1.11l
1570 FOR J = i TO NJ 
1580 Tl (J II = T2 1J - I ll 
1590 T2(J~l l "Tl (J,ll l 1HC(J) 1 1)
1600 NEXt J 
1610 REM 
1620 FOR J = 2 TD MJ 
1630 FOR M=2 TD NM 
1640 TllJ "' : T21J M - II 
1650 IF f21J - 1,Kf > T2(JLM - 1l THEN TtlJ 111l : T2(J - !, Ml 
1660 l21Jt"' : Tl lJt" ' +"h;(Jl," ) 
1670 NEX " 1690 NEXT J
1690 RETURN 
1700 RE" tttttttttttttitttt•a 
1710 REM SS11tt llAIH 111191 
1720 REK ttlttlttlttattllltt1 
1730 HD"E : PRINT1 PRlNT 
1740 RE" Listing 1 continued 011 page 558 



WHY DEC AND INTEL 

CHOSE THE MARKWILLIAMS 


C-COMPILER. 


DEC and INTEL wanted the best C technology avail­
able with excellent code den ity upporting the full C 
language and their specific operating environments ­
all at a competitive price. 
They found it all at Mark Williams. 

WHY YOU SHOULD 

CHOOSE 1HE MARKWILLIAMS 


C-COMPILER. 


Our C-compiler supports the dominant 16-bit micro­
computers- 68000, PDP-11~ Z 000, 8086- with a proven 
reliable, high-technology product. We are shipping 
versions of C for a large number of environments includ­
ing CP/ M* and PC DOS:t Both cro sand native compilers 
are available. 
Call us for the distributor neare t you. OEM hould 
contact us directly about their specific requirements. 

Mark William C mpany 

1430 West Wrightwo d, Chicago, lllinois 60614, 

312/ 472-6659 
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Williams 
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processing times on the first machine 
early in the sequence so that the sec­
ond machine can be put to use as 
soon as possible. At the end of the 
sequencer the situation is reversed. In 
particular, those jobs with short pro­
cessing time on later machines are 
placed at the end of the sequence so 
that all machines finish all job pro­
cessing at approximately the same 
time. 

The Johnson algorithm provides an 
optimum schedule for the two­
mac.hine problem and for special 
three-machine situations. Extending 
the algorithm to M-machine situa­
tions produces a good, but not neces­
sarily optimal, solution. However, ex­
perience shows that of the N! possi­
ble job sequences, some of the M- 1 
sequences uncovered using the ex­
tended algorithm are optimal or near 
optimal. 

You extend the algorithm to M 
machines by first applying the 
Johnson two-machine algorithm to 
the ffrst (1) and last (M) machine 
operations in order to obtain a feasi­
ble job sequence. Next, by using the 
sum of ~he job processing times for 
the first two (1 + 2) and the last two 
[(M - 1) + M] machlne operations, 
you can determine another sequence. 
The process is continued M - 1 
times, applying the JohNon algo­
rithm successively to the sum of the 
first j processing times and to the 
sum of the last j processing times, 
where j runs from 1 to M - 1. 

This procedure yields M - 1 j·ob­
order sequences. The sequence hav­
ing the least total facility processing 
time may be selected as best. An ad­
vantage of the Johnson algorithm 
over other flow-shop techniques, 
uch as the Gupta algorithm (see 

reference 5), is that several sequences 
are determined for consideration. 
Having these alterJtative sequences 
allows the scheduling manager some 
viable options if such factors as 

Listing 1 co111lm1gd: 

1750 PRIHT TA81 iOl·•HACHINE SCHEDULE" 
11b0 PAIMT TAI( 71i\coPVRISHT 1991, NASTARK' 
1770 FDR T=I TD 2u00 
1780 NEXT T 
1790 PASS =0 
1900 KOl1£ 1 PRINT 1 PRINT 
1810 RE"
1820 RE" 1 DESCRIPTION 
1830 PRINT 'K-MACHINE SCkEDULING ~ 
1840 PRINT 1 USIN6 THE JOHNSON QUICK ~· 
1950 PRINT "CLEAN ALSORITHK. 1 

: PRINT 
l960 PRINT "PROGRAK CAN BE USED FOR" 
1870 PRINT 'UP TO 15 JOBS AND 20 1 

1980 PRINT "MACHINE OPERATIONS. 1 1 PRINT 
1990 PRINT: FLASH 1 PRINT 1 NOTE! 1 1 NOR"Al 
1900 PRINT 1 tlt1tlttltltatttttttttllt 1 

mo PRINT 1CD"PLETE ALLDATA ENTRIES" 
1920 PRINT 'BY HITTINS THE RETURN KEY' 
1930 PRINT 1 $1111111ttt1t&lt1tl11t1tt• 
1940 60SU8 19601 RE" - PRINT CHOICE 
1950 &OTO 2070 
1960 PRINT 1 PRINT 1 PRINT 
\i1i ~~\~~ :~i~ ~~~~ci~1N~~ip~~'R1~~~)~I'
1990 PRINT 'OTHERWISE, TVPE AN N• 
2000 INPUT TTt 
2010 IF TTt = 'N' THEN TTY = 01 RETURN 
2020 IF TTt =•p• THEN TTY =11 GOTO 2050 
2030 PRINT 1 PRINT ' TYPE P OR N1 PLEASE' 
2040 PRINT I 6010 2000 
2050 &OSUB 71501 RE" - PRINTER DRIVER 
2060 RETURN 
2070 HOME 1 VTAB 5 
2080 DISPLAY • O 
2090 lNPUT 'TYPE NUMBER OF JOBS ';NJ
2100 VTAB 10 
2110 INPUT 'TYPE NU"BER OF MACHINES ";NM
2120 REH 
2130 RE" INPUT JOB DESCRIPTIONS AND 
2140 REM "ACHINE OPERATIONS 
2150 HO"E 
2160 PRINT 'BEGIN BY DESCRIBING "ACHINE' 

12170 PRINT 'OPERATIONS. THESE OPERATIONS ARE 
2180 PRINT ~ASSU"ED TO BE SEDUENTIAL.• 
2190 PRINT 
2200 FOR " : I TO N" 
2210 PRINT 1 PRINT 
2220 PRINT 'TYPE ADESCRIPTION OF OPERATJON I '1" 
2230 PRINT •(USE UP TO 7 CHARACTERSI' 
2240 INPUT Mt(")
2250 IF LEN !Ht ("I I < : 7 GOTO 2290 
2260 PRINT 
2270 PRINT 'USE ONLV 7 CHARACTERS, PLEASP 
2280 PRINT1 SOTO 2220 
2290 NEXT " 
2300 HD"E 
2310 PRJNT 'NOW BRIEFLY 16 C~ARACTERS OR LESSI' 
2320 PRINT 'DESCRIBE EACH JD8 1 AND THE Tl"E' 
2330 PRINT 'IN EACH OPERATION FOR THAT JOB.' 
2340 PRINT 
2350 FOR J a I TO NJ 
2360 PRINT •rYPE ADESCRIPTION OF JOB I '1J 
2370 INPUT Jt 
2380 Jt(J) • LEFTt IJ, 16)
2390 PRINT 
~1~i ~~\~~ :~~i ~~~6 Ni~lts~N~~~T~HtN~~~· 

priority jobs, machine maintenance, 
or workers' vacations need to be 
considered. 

The Program 
Listing 1 shows the implementa­

tion of the Johnson scheduling 
algorithm on an Apple IJ P1us 48K­

Te:rt continued 011 pagt! 5/!l 
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2420 PAINT 'REQ'D FDR EACH OF THE I 

2430 PRINT •OPERATIONS LISTED BELOll. 1 

2440 PRINT 
2450 PAINT 1 WSE THE SAAE TI"E UNITS' 
2460 PRINT •FOR ALL OPERATIONS.I' 
2470 PRINT 
2480 FOR " • I TO N"
2490 SAP• 8 - LEN {Ml("ll
2500 CV • PEEX 1371 +1 
2510 IF CV • > 23 THEN CY a CY - 1 

Listing 1 conti1111~d 011 page 560 



file so that CP/M thinks those parts 
of the disk are already used and 
never attempts to write to 
them . The rest of the 

Space doesn' t permit 

disk is then safe to use. 
-CP/M scrolls 
too fast through 
text files? 
POWER! spools 
through fi les 
for you, 

tall· 
_

hePOWER!~,:.~· ....1-P­IS-

HOW TO CONTROLYOUR 
CP/M® MICRO-ATONLYSa. 

PER COMMAND. 

A Remarkable Pregram For CP/M 
Users. 

Of course, CP/M is. a wonderful operat­
ing system. That's why so much serious 
business software has been created for It. 

BUT, CP/M is not easy to work with. 
That's why you need to tal<e the POWER! 
trip. 

POWERI is a super-power-pac;ked, 
user- friendly program that lets you take 
immediate and complete control of CP/M. 
And at a cost of only $3 . per command, It's 
the software buy of the year. 
Over 55 Housekeeping Utilities. 

POWER! is over 55 prompted, user­
friendly CP/M utility programs all ro.lled 
into one 15k pack.'!ge. lttakes:care of all of 
these fruslralions and more: 
- BDOS errors? POWER! ends BOOS 
errors and gives you a way out. 
-Accidentally erased a file? If you 
accidentally erase a program or disk file, 
POWER! restores the erased files . 
-can't remember file names? 
POWERI assigns a number to each fi le on 
your disk. So, to copy files from disk to 
disk, you don't have to fiddle with PIP any­
more. You just pick the file from an um· 
bered menu and POWERt copies It for 
you. No more lypingerrors! POWERI 
also marks original fi les and their copies for 
you; and you can compare files lo find 
identical copies regardless of name. 
-Lose data on a glitched disk? If a 
glltched disk makes it impossible to call up 
a long word processing text, POWERt 
can fil< the glitch. This means you may 
have to retype only a couple of sentences 
Instead of losing 20 pages of text. 
-trouble with "bargain" disks? 
POWERl's disk testing fu nction gathers 
any bad sectors of the disk into a special 

.,­

page by page, fi le by fi le, or line by line with 
instant hall by touching the space bar. 
-Need ta reorganize files? 
POWERI sorts and formats the directory 
in 4 drfferent ways. And you can easily 
copy or move fi les from user area to user 
area. POWERI creates 32 user areas 
instead ofCP/ M 's 16. 
-Need to change memory? 
POWER! searches, displays and lets you 
change memory wherever you want. You 
can even automaticaHy run software any ­
where in memory. And you can inter-rnfx 
your search with as many wild ca.rd jokers 
as you need to find, for instance, all occur­
rences of "Sam Jones" and " Sid James" 
just by typing "S??J??'~ And POWER! 
also lets you read or write to any sector 
or track very simply. 
-Changing disks? You can forget the 
ubiquitous Control C to change disks. 
POWER! can do It for you 11utomatic;;.lly, 
And POWERJ doesn 't requi re a system 
disk in any drive, so Drive A is open for 
use, when POWER! ~ sin control of CP/M. 
-A&aid af HEX numbers? POWERI 
automatically converts Hex to Decimal, 
Binary or ASCH. 
Special Password Protection, 'Ibo. 

POWERI now includes aspecial pro­
gram that lets you lock sensitive tiles. so 
that only you can access them, Without 
the secret PASSWORD which you can 
create and change at will, no prying eyes 
will ever know your secret file even exrsts_ 
A great way to protect financfal orscien· 
ti fie data from unauthorized eyes. Just this 
single program alone would be worth the 
price of POWERI,. but there are over 55 
more just as valuable programs in this 
power-packed-package. 
At S169., H's A Bargain. 

describing all 

COMPUTING!-----------,I
2519AK Greenwich Sari Franmco, CA 94123 

TOLL FREE (IOO) 4:1S•79:ZS Ext. HAK 
INCA: (BOOl42B-71D4E.t.HAK I e 
DEALEllS AND OEM'S (.,5) 567•1•ll4 Ext. MAK 


ONLY S169. Calif. add 6%% sales tax I 
0 CP/M 5169. 0 CPIM•86 5169, 0 MP/M 5249, 

I 
~:·;;a;:ame I• Addnm 
Oty/S tate/Z1p - •--------...-;;I


D'l'TE Septembt.t 19113 559 

the wonder­
ful ways 
POWERI 
can put you 
incomplete 
control of 

Circle 109 on lnquiry card. 
I 

P tirror mon co 0 d El 0 
yourCP/M Oot'°nlOnla doo 0 0 fi;;IJ 0 
micro. But Bmw. 0 W1t,. 0 0 0 0 
see for your­

t;rro r Ha ndllnJt 0 O 0 'i2self. There's a 
Money Back ~ 1002 by Popular Computing Inc. A 
Guarantee. At subsldl!llY of cw Commun cahoris Im:::., 

Fmml~ghllll'I, MA. Reprrn ted rromthe low price Of lnfoV\lorld. 'Cf'1'M to a Reglslerod
$169., each Ttaditmatko f Olgi1a1Re1;eareh, lnc. 

powerful command costs you less than $3. 
A true bargain! 
POWERI Is Better Than Everl 

Eventhough " lnforWor1d'; "Microsystems" 
and "Interface Age" call POWERI great, we 
have improved POWEIU-lncludlng acom­
pletely rewritten 120-page easy-to-read docu­
mentation. (Previous purchasers of POWERI 
may exchange their original disk for an 
updated version with the new commands 
and a brand new manual-foronly $35.) 
Take The POWERI Trip Toclayl 

POWERI will operate in any standard 
CP/M or MP/M system, Including CP/M -86, 
IBM PC, Apple (ZSO card), Osborne, Kaypro, HP, 
TeleVldeo, TRS-80convers[ons, S100's lndud· 
lng Northstar, Vector, Morrow, CompuPro, etc. 
Up and running immediately, no configuration 
necessary- for hard disks and floppies. 

At only $3. percornmand, you can 
afford to Take the POWERI Trip. Call 
or send in you r order today. 

NOW AVAILABLE FOR~DOS,TOO. 

ONLY 5169. Money Bade Guarantee. 
Charge & COD Orders Welcome. 
TOLL FREE 1800) 42•7825 Ext. HAK 
IN CA= (800) 428·7824 Ext. 9&AK 
DEALERS AND OEM'S (415) 
567•16:14 Ext. 9fiAK 

lnfol\bdd 
Software Report Ca.,t 

Power 
Version 2.55· i 

i~ll 



When It comes to ul!!:n ti/ lc ao/ luiore 
for microsyrl ems, OVNACOMP d"/fuus: 
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Circle 159 on Inquiry card. 

Apple II + Paper Tape 1/0 ls This Easy 
101.01011010001010:.:. : . : . : :. : :. : . : . ; : .: . : 
01010101010010100 .: .: . : . : . :: • : • . :. :: . : . : 
One rnlnule you 're without, lhe next you're 
up and running! Just plug rnto your APPLE 
II PLUS. A neal and complete package. 
•Model 600-1 Punch - 50cps, rugged 
• Model 605 Reader - 150cps 
• Paralle.I Interlace Board/Cable 
• Data Handllrig Pr09ram 

Code conversion available. TRS·60 pack· 

age soon. ADDMASTEA CORP. 416 Junl· 

pero Serra Dr., San Gabriel, CA 91776 • 

2131265-1121 . 


Olrc le 10 on Inquiry carcl. 
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Circle 171 on Inquiry card. 

Li ting 1 co1ttim1ed: 
2520 PRINT 'TIME IM OPERATION'J SPCI 6APJ ;Ml (Hl1' =' 
2530 VTAB (CYl1 HTAB 1281 
2540 INPUT '1M!J,MI
2550 PRINT 

I 

2560 REM -LIMlT DATA TO 1 DECIMAL
2510 Pz 1o:g : o.s 
2580 M(JtM) • INT IK(J,KI t P + DI I P 
2590 NEAT " 
2600 PRINT 1 PRINT 1 HOME 
2610 NEXT J 
2620 REM INPUT COMPLETE 
2630 PRINT 'INPUT COMPLETE" 
2&40 PRIKT 1 PRINT 
2650 PRINT "TYPE IN THE UNITS OF TIME' 
2660 PRINT "!E.6., MINUTES, HOURS,ETC.l'
2670 INPUT UNIU 
2680 REM OUTPUT THE INPUT 
2690 REM 
2700 REM DETERKINE I COLS. 
2710 SP = INT (IS I NM )
2720 IF NM > 3 THEN SP = 4 
2730 IF NM > 4 THEN 60SU8 7730
2740 NS : 1 
2750 NF = NS + 3 
27&0 IF NF > NM THEN NF =NK
2770 REM OUTPUT FOR APPLE t ! 
2790 HO"E ; PRINT
2790 IF NS = 1 SOTO 2820 
2800 PRINT TABI 1111'KACHJNE OPERATIONS ICONT.11 

2810 SOTO 2840 
2820 PRINT TABI 15l;_'KACHINE OPERATIONS" 
2830 REM SET TIME UNJTS 
2840 PRINT TAB( 21•h"J08't TAB ( 1Sl ;'ITIKES IN ' ;UNIT•;• )' 
2850 80SU8 5130: RE - DASHLINE 
2860 YTAB S1 HTAB 11 PRINT 'I' 
2870 FOR K= NS TO NF 
2880 CH= 4 + 11 + 2 I (" - NS) ) 1 SP + INT ((7 - LEN '"''"Ill I 21
2890 YTAB 5: HTAB CH 
2900 PRINT KilKI 
2910 NEXT K 
2920 60SUB 51301 REM - DASHLINE 
2930 FOR J = I TO NJ 
2940 K2 = 5:K3 =2
2950 IF NJ > 6 THEN K2: 6: K3: 1 
2960 FOR " = NS TD NF
2970 K= K2 + Kl t J 
2980 VTAB K 

12990 PRINT J; 1 
; TAB ( 4l;J• IJI 

3000 L= 9 + II 
• 

+ 2 l IK - NSl) l SP - LEN ( STR$ ( INT IKIJ,"1111 
3010 YTAB K: HTAB L 
3020 PRINT "(J,Ml 
3030 NEXT K 
3040 NEXT J 
3050 YTAB 23 
3060 PRINT 'DO YOUWANTTO CHANSE ANY DATA?' 
3070 PRINT Y:VES N=ND": SOTO 3090 
3080 PRINT l 

I 

PRINT ' 1rV=YES, N=NO ,PLEASE 1 1 PRINT 
3090 INPUTANS 

13100 IF LEFU IAN•, II = 1 V THEN SOSUB 5190 

ifi8 l~ tfffl t:::b'fl ( . r·~~rCof67~oso 
3130 IF NF = NK SOT 3160 
3140 NS = NF + I 
3150 SOTO 2750
3160 FOR J = I TO NJ:CjJ ) = J: NEXT J 
3170 BOSUB 5710: REM - CALCULATES "ACHINE TIME 
3180 SOSUB 14501 REM - CALCULATE SCHEDULE 
3190 HOKE 
3200 IF TTY = l THEN sosue 1250: REM - PRINT ENABLE 
3210 PRINT 1 PRINT 'INITIAL SEQUENCE'
3220 PRINT 1 PRINT "ORDER JOB NA"E FINISH TIKE'
3230 PRINT 
3240 FOR J = 1 TO NJ
3250 GAP = 3 
3260 IF J > 9 THEN SAP =2 
3270 L1 = LEN IJ•lJI)
3280 L2 = 18 - Lt - LEN I STRt l INT lT2 lJ,N"l! ll 

Li.9/ing 1 co11ti1111ed 011 /ltlge 562 
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YIJUalTIIUBRARJ OF COMPUTER 
Am•FllllATION SCENCES 
'lau 1lmply 111rea to bUy 3more books-at hand111me dlaco~111'.:!1s~=-------l'-
wllhln the ne)t 12 months. - ~ 


AN $8750 VALUE 

This up-to-date Second Edition contains: 
• 	 Over 1,670 pages of revised, expanded, and updated text 
• I I 	 f th t I550 art c es on VIrtuaIIYevery aspect o e compu er SC ences 
• 	 Written by 301 distinguished authorities 

• 	 Profusely Illustrated with over 500 photos, and over 250 

diagrams, graphs and charts 
_______________________________, 

T he new ENCYCLOPEDIA OF COMPUTER 
SCIENCE AND ENGINEERING is an indis­
pensable reference for consultants, busi­

ness people, data processing professionals, 
and enthusiasts. It is a veritable da.ta base ot 
inform.ation on; 

·Hardware 

· Software 

• Programming languages 

• Arllfieial lnte111gence 

• Computerapplicatfons 
• Personal computing 

and much morel 


The Encyclopedia Is organized to make find­
lng and using its wealth of information an ease. 
Articles are a.lphabetically arranged and are 
cross-<eferenced to related articles and to spe­
cific subject matter The clear and expanded 
appendTces Include abbreviations. acronyms, 
special notation and terminology, as well as nu­

mencaJ tables, the malostayof applied technolo­
gies. A complete 5,000-term index contains ref­
erences to sub-categories, doubles as a 
computer science dictionary. and is an invalu­
able tool !or locating specific info.rmatfon. 

Praise For the First Edition: 
Called " Impressive ,..comp,rehensive .. .well 
done" by Datamation, and '. .. a real treasure 
cache" by Business Management, the new Sec­
ond Edition promises toecilpse CompUter Man­
agement's statement on the orlginat of ''There 
isn't another book flke it." Send for your free 
10-day trial. 

The Library of Computer and lntonnal.ion 
Sciences ts the oldest and largest book club 
especially designed for ttie computer profes­
sional. In the incredibly fast-moving world of 
data processing. where up-to-date knowl.edge 
Is essential. we make it easy for you to keep 
totally informed on aJ I areas of the information 
sciences. In addition, books are offered at dis­
counts up to 30% off the publishers' prices. 
Begin enjoying the club's benefits today! 

4 Good Reasons to Join 
I. The Finest Books. Ot the hundreds ot bocks sub­
mltled to us each year. only lhe ve'y finest are 
selected and oflered. Moreover. our books are 
always ol equal. quality lo publishers' edlllons, 
never economy editions. 

2, Blu savings. In addition to getong the ENCYCLO· 

PEOIA OF COMPUTER SCIENCE ANO ENGI NEERING
lor 	 $2.95 .when you join, you keep saving 

substantial ly-up to 30% and occasionally even 
more. (For e~ample, your total savings as a tr ial 
member-including this introductory olfer-c:an 
easily be over 50%. Thal 's like gelling every other 
book free!). 
3. Bonus Books. Also. you Wiii immediately become 
eHglble to participate In our Bonus Book Plan, with 
savings up to 70% off lhe publishers' pri~s. 
4. Convenient SerYlce. At 3-4 week intervals (16 times 
per year) you will rece ive the Book Club News. 
describing the Ma in Setectlon and Alternate Selec· 
lions. together with a daled reply card. II you want 
the Ma in Selection do nothing and II will be sent to 
you automalicatly. 11you prefer another selection ,or 
no book at all, simply indicate your choice on the 
card, and return it by the date specified. You will 
have al least 10 days to decide. If. because ol late 
mail delivery ot the News,you should receive abook 
you do not want . we guarantee return postage. 

If thereply card has been removed, please write to; 
The Library of Computer 

and Information Sciences 

Dept 7-BZ3 Riverside,N.J.08075 to obtain 
membershlp information llild an application. 
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UNIX•? 

Tile lndepeflde rit UNIX Bookstore pro­
vides the most comp1ete selecllon of 
UNIX end C materlals available 
anywhere, 40 tllles, reference cards, 
posters atld T-shirts in stockl 

NEW NEW NEW 
Resp0nses from UNIX Commands. t>y 
Henry McGllton and Rachel Morgan, 
explalnlng cryptfo UNIX messages to 
Its users! $25.00 plus $2.50 shipping 
and handling. 

QUANTITY DISCOUNTS 

AVAILABLB 


No PurchH• Orderw under $100. 

Write or call 

The Independent UNIX Bookslore, 
lnlemattonal Technical Seminars, Inc., 

520 Waller SI., SF, CA 94117 
{415} 621-6415 

'lnternellon11 Te<:nnlcel Semlne'8 la nol 
..socl•ted w1111 BeU Lab• 
'UNIX la e Tr•d•m•lll ol Bell laboratorlee 

Circle 2'Z'/ on Inquiry card. 

Verb•tllll® ~ 
Diskettes 

Top-quality Verbatim Diskettes 
from Tech•D•t•. your complete 
supply and peripheral wholesaler. 
De.1fers only. 

c.111 Toll Free 
1-800-237·8931. 

In Florld.1, call 
813-577·2794. 

Tech•D•t• Corporation 
325 I Tech Dnve Nonh 
St. Perersourg. FL 33702 

Olrole 437 on Inquiry oard. 

Maxell Floppy Disks 

De11ler lnquirl!:?S 
invited. CO.D's 

accepted. Call 
FREE (800) 235-4137 

Clrole 341 on Inquiry card. 

Listing 1 contim1ed: 
3290 PRINT TAii 6APl1J1 SPC( 6l1J•(Jl; SPtl L21;T21J,NKl
3300 NEXT J 
3310 IF TTY = 1 THEN GOSUB 13701 RE" · PRINT INHIBIT
3320 PRINT 1 PRINT 1 BOSUB 11601 REK -PAUSE 
3330 HOKE : PRINT TABI 17)\"INITIAL":KK = O 
3340 GOSUB 5880: REM - PR NT SCHEDULE 
3350 HOKE 1 PRINT 1 PRINT 
3360 BT =NK a T2!NJtNKl 
3370 DISPLAY • 0 
3380 FLA& • 1 
3390 60SUB 65101 REK - IDLE TIKE CALC 
3400 BDSUB 1160: RE" - PAUSE 
3410 IF "" 2 &OTO 3580
3420 HOKE 1 

I 

PRlNT 1 PRINT
3430 IF NK ~ 2 GOTO 3580 
3440 PRINT "TD VIEW All LDADIN6 SCHEDULES AS' 
3450 PRINT "SEQUENCES AR£ DETERKINED, 1 

34&0 PRINT 'TYPE AN A1 1 

3470 PRINT "TO YJEN ONLY THE BEST SCHEDULEISl, 1 

3480 PRINT 'TYPE A B.' 
3490 PRINT "lONE KAY RETURN LATER TO REVIEN ~ 
3500 PRINT "ALL SCHEDULES!' 
3510 PRINT 1 PRINT 'A OR 8?1 

3520 INPUT DSt 
3530 IF os• = 1 81 THEN DISPLAY = 

13540 IF DSt = 1 A GOTO 3580 
3550 PRINT: PRINT "TYPE AOR 813560 INPUT 1 1DS•I 

3570 SOTO 3530 
3580 FDR kk = l TO NK ­
3590 RPT : 0 
3600 SOSUB 40701 REM ­
3610 GOSUB 42401 REK ­
3620 rF RPT < > 1 THEN 

1: SOTO 3580 

PLEASE!" 

3630 609UB 14501 REM -CALCULATE SCHEDULE
3640 lF FLAG • 0 SOTO 3720 
3650 IF N" < >2 SOTO 3700
3660 IF TTY =0 GOTO 3700 
3o70 GDSUB 1250: REK -PRINT ENABLE 
3680 609U8 51301 6DSU8 51301 REK DASHLIHE 
3690 60SUB 13701 REM -PRJNT INHIBIT 
3700 60SUB 46701 REK ·PRINT OPTIKAL ORDER 
3710 60SUB 58801 REM - PRINT SCHEDULE 
3720 60SUB 65101 REN - IDLE TINE CALC 
3730 IF FLAG =0 GOTO 3760 
3740 GOSUB 11601 REK ·PAUSE ROUTINE 
3750 IF RPT = I GOTO 3960
3760 NEXT KK 
3770 IF NK • 2 SOTO 3970 
3780 6DSUB 69001 REN - FIND S"ALL IDLE Tl"E
3790 IF TTY = 0 GOTO 3840 
3800 60SUB 12501 REN -PR INT EHABLE 
3810 SOSUB 5130: 6DSUB 51301 REM -DASHLINE 
3820 PRINT 
3830 60SUB 13701 REM ~PRINT INHIBIT 
3840 FDR LL =0 TO L"
3850 KK : KL!Lll 
3860 DISPLAY =0 
3870 IF TTY = 1 THEN GOSUB 1250 
3880 IF TTY= 1 THEN POKE 33140: HOME : POKE 33,33
3890 HOKE : PRINT 1 PRIHT 
3900 PRINT 1 A&ODD JOB SEQUENCE JS:'
3910 PRINT 
3920 PRINT "ORDER JOB NAKE FINISH TIME"
3930 PRINT 
3940 IF NM • 2 THEN RETURN 
3950 RPT = I: GOTO 3600
3960 NEXT LL 
3970 GDSUB 54901 REM - REPEAT? 
3990 ON FLAB GOTO 4010 4030 
3990 PRINT : PRINT •THh GOODBYE!': PRINT
4000 GOTO 4050 
4010 FLA& = 01 HOKE 
4020 60SU8 19601 GOTO 2680 
4030 FLAG = 01 HOME
4040 GOTO 1940 
4050 EXD 

l..istillg 1 cxmti11 11ed on page 564 

1 


SET UP FOR 2-MACHINE 
2 MACHINE ORDERING 
SOSUB 4910: RE" 
 - FILTER 




LSI 11/23 PLUS COMPUTERS 

WITH UP TO 4 MEGABYTES RAM MEMORY 


Cl-103 

Cl-11/ 23 AC 

Cl-11/03 LK 

Cl-520 

DESKTOP COMPUTER - Compl.ete computer systemendosed within a VT103 video terminal with 
LSI 11/ 2 and 64KB Memory .... . ... . . . . ... . .. ..... . . . . . ..... . . . . ... . . . ..... . ... . . . . . .. . 
With LSI 11/ 23 and 256KB Memory ... . .... , . . .•.. .. . . . . . ...... . .... . . . . ... . ......... . .. 
With LSI 11/ 23 PLUS and I Ml?9abyte Memory .... . .. ..... ... ....... .. ...... . . . .... . . .. .. 
LSI 11/ 23 CPU with MMU, 256K byte RAM Memory. Power supply, 8x4 backplane, in a rack 
mountable chassis . . ... . ... .. .... .. . . . ... . . • , ... . ... . . ..•. .. .. . . .. . ........ ... .. . . ... . . 
Same with LSI 11/23 PLUS and 1 Megabyte Memory .. . ..... ... . . ... . . .. . . .. .... . . .. ..... . 
LSI 11/2 CPU wi th 64K byte RAM Memory. Power supply, fixed and floating p0inl ins truction set 
(KEV11) and 8x4 backplane in a rack mountable chassis .. . ...... . ..... . ....... . .... .. . . . . . 
10 Megabyte Winchester with 2 Megabyte 5W Hoppy RX02/RL02 or RXSO/WDSO emulation . .. . 

$3100.00 
$4100.00 
$5395.00 

$2675.00 
$4395.00 

$1.845.00 
$3995.00 

256KB TO I MEGABYTE OF MEMORY ON A DUAL WIDTH CARD 
• On board parity generator with CSR 
• Addressable as a contiguous block in 256KB increments 
• Battery back-up mode 

SINGLE QTY. PRICE: 256KB .. . . . . . . . . . . . . . .. . , . , . , .. . . . . . . . ... . . . ... .. .. . ....... ... . $ 595.00 


Cl-1240..WF 42 Megabyte Winchester disk system with con troller Cl-1220-TF Dual drive, double density, double sided, 2MB 
and 2MB floppy backup • .. .•..... • $6995.00 capacity nappy plus OMA LSI 11 contro1l~r 

occupying 3 W of vertical space . . . $2695.000 

DON'T ASK WHY WE CHARGE SO LITTLE, ASK WHY THEY CHARGE SO MVCH. 

Chris/in Industries, Inc. 

31352 Via Colinas •Westlake Village, CA 91362 
Telephone: 213-991-2254 • TWX 910-494-1253 CHAISUN WKVG 

LS I and UEC .. ore <r•danarks ol Di!1114J qu1pn nt C:O.-pcial1011 

Circle 69 on Inquiry card. BYTE Srptomber !983 563 
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Serial .111111111. Parallel 

Convert What You Have 

To What You Want I 


Clrcle 175 on lnqu1ry card. 

@TDK. 

flexible disks 
Call Free (800)235-4137 
for prices and information. 
Dealer inquiries invited. 
C.0.D. and charge cards 

VISA' -
PACI AC 
EXCHANGES 
I00 Footli1ll Blvd 
San Lu~Obispo.CA 
9340 1 (I n Cal call 
(SOS) 543-1037 ) 

Clrcle 341 on Inquiry card. 

PConnection 
Th~ functions In one card slot­
Modem, calendar clock; Serial portl 
The PO:onne<;toOn ~ d p<em11.Jm t.,1ecom­
mun1cah0f\s f<llCI roc the l!lM l'C wn:h <l 
0rrec1connec1 Ben 1011113 modem. a 1ea• 
ume clock. and a se<r.JI uo pan lor e"' 
pandeil communirat1om capabil1~~ Tile 
PConl'lettJo<J g111~ you an1hrtt fllt'lcuom 
in a 11ngfe c a !IOI! 
The PC0r1n1.>rnon has autOOaa' lfouc:tl Ton~ 
OI pull"! ~nd i!uloamw l'1, pk.JS a bLllit·1f1 
spe~ e.- toi: 11n status mon11onng Solt· 
w<11e !il:,">l('(l,.ID!e protocol and ~ 
rr-.e rt>al 11me Cloc k can tie u secl 10 auto· 
dial predt'1erm.ned pl10ne nu~rsa1 prl'­
iet 1me1 Excellern fa polllllg aria remoie 
rnonironng .app1caoons 
F'Connec[IOO rph,ig"n maclemJ - 1150 Eo­
hanct<J PConnt'c!JOrl w11n 1~ 111me c1oc 
dnd ilCklnlOn,)I RS·23 l - ~ 300 Another 
q1.1<1hry mcxlem /ram 

•h• mJCrof>9nph•rlf! corporlf•!Of! 
1565 15.?nel ;o,venue N.f . 

RecJmoncJ. W;o, 900S2 
r206Jaa1-7S44 

M 1",.'"-'"'r- 1:°'1 1•~1tWll d 
ntt ,1"11J11,,ap..i1 ftt1~nr~\ M. """"" Cnprv.,.1 01 

Circle 300 on lnqulry 011rd. 

Listing J coflfiriued: 

4060 RE" UUUtUUUUUt 
4070 RE" SUBROUTINE CO"BlNE 
4080 RE" 
4090 RE" CO"BIMES DATA FOR INPUT 
4100 RE" TO JOHNSON TMO-KACHINE 
4110 RE" QUICK AND CLEAN ALGORITH" 
4120 RE" 
41JO FDR J = 1 TO NJ 
4140 A!JI • 01B!JI = 0 
4150 NEXT J 
4160 FOR K• 1 TD KK 
4170 FOR J =1 TO NJ 
4180 A(JI • AtJl + MIJ "' 
4190 BlJI =BIJI + M!J:N" - K+ 11 
4200 NEIT J 
4210 NEXT K 
4220 RETURN 
4230 REM tuunuuuouan 
4240 RE" SUBROUTINE FOR JOHNSON 
4250 Rn TMO MACHINE OUICK 1t CLEAN 
4260 REK 

114270 NF a 01NL 2 NJ1L 0 
4280 609U8 45501 RE" · FIND "AX ELEKENT 
4290 FOR J • 1 TO NJ 
4300 C!JI • NJ + 1 
4310 NEXT J 
4320 SM • LA 
4330 FDR J = l TO NJ 
4340 FL • 0 
4350 REM 1 ELllUNATE DONE JOBS 
4360 FOR JI =1 TD NJ 
4370 IF J • C!Jll THEN FL = 1 
4380 NEXT Jt 
4390 IF FL ., 1 GOTO 4420 
4400 IF B!JI < =SM THEN SM= B!Jl1IL = J:L =2 
4410 IF AIJI ( • S" THEN SM= A!Jl1JL =J:l = 0 
4420 NEXT J 
4430 IF L • 2 GOTO 4460 
4440 CINFI • IL 
4450 NF a NF + 1: SOTO 4490 
4460 CINU • IL 
4470 NL = NL - 1 
4480 IF NL > = NF SOTO 4320 

1 4490 REM &ENERATE ARRAY FOR FILTER 
4500 FDR J • 1 TO HJ 
4510 SEQIKK~JI =CIJl 
4520 NEXT ~ 
4530 RETURN 
4540 AE" ltttlltttttlttttll 
4550 RE" SUBROUTINE KAUKU" 
4560 REH 
4570 REM DETEAKIHES "Axt"UK ELE"ENT 
4580 REK OF TWO ARRAYS A,B
4590 RU ­
4600 LA • A111 
4610 FOR J =1 TO NJ 
4620 IF (A(J) > LAI THEN LA• AIJI 
4630 IF !B(J) >LAI THEN LA = B!J)
4640 NUT J 
4650 RETURN 
4660 RE" tttttttttttttttttt
4670 RER SUBROUTINE OUTPUT ORDER 
4680 RE" 
4690 RE" PRINTS JOB SEQUENCE
4700 RE" 
4710 IF TTY = l THEN 60SUB 1250 
4720 IF RPT = I SOTO 4800 
4730 HOKE 1 PRINT 1 PRINT 
4740 IF NK < > 2 SOTO 4760 
4750 PRJNT 'AN DPTJKAL SEQUENCE IS:': GOTO 4770 
4760 PRINT 1 APOSSIBLE SEQUENCE 161 1 

4770 PRINT 
4780 PRINT 1 0RDER JOB NAME FINISH TIME•
4790 PRINT 
4800 FOR J =t TO HJ 
4810 BAP • 3 
4820 IF J >9 THEN SAP ~ 2 

Listing 1 co11Ji11ued O!I page 566 

Clrcle 106 on Inquiry card...... 
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Circle 16 on Inquiry card. 

$$ Printers $$ 
SS WE WILL NOT BE UNDERSOLD SS 


EPSON 

A.X 1!!10, MX 40FT, MX 1OOFtt FJC flD & newe:1I 


FX 100 -1 k1iff•I g rf.c: H l(lo tti• USA" 

Gtmtol IQ>(. .. .,.,,. .......... ,,, ••••.•••• l'32t 

Oomi"l 16 ., .............................. 49• 

Prnwtll•rl!ll510i?t1·•·· -· -····•••••••··· · · 395 


All o lti•, s:N11'11•fl dl&coVl\l'ff, 


Mlacell•n•ou1 Hardwu• 

MIC:ro..etfl Prirnlum P.clt.,, •• ••• •• • • • • • •• • •1a 

Ml</c10r1 Sof1card.................. ., .. • • 23~ 


MICJOtOtl SoflC.lltd PhJ•, ........ , ... , • • .. • llllJV 

!ln<l<H!.• •Id•• eo Coll 

Sm1int•rm 80 Col ... ..................... t •.S 
trYila1deo Col .... ,, ...... ,. .•.....••••••.• 110 
l/ldH 60 Cot. Comao , , , . • • . . . . • . . . • . • • . • • J!7 

Prl nl•r Cud1 
Porolltl .................. , .. ... .. .. .. .. ... &9 

Wlmd 8Wtl0d BPO ,, ................... 1~11 


GlipPliiir +.. ,,,.,, ..•..•.............•.•.. 1'25 

BuffO!od G••lll>l• r +.... ................ .. 2og 


THE COMPUTER STORE 

394 1 • B S. Bristol Street 


Dept. 345 

Santa Ana. CA 92704 


'714-281•1383 

ORDERS ONLY: 18001824·2227 

Olrcle 101 011 fnqulry cerd. 

CB80* 
t 

Language Utilities 
t 	Directory . display function, 

accepts CP/M" ambiguous 
Ille references 

-t- Drive se~ec l error recovery 

t Disk read/write error recovery 
t Default drive llnder func tion 
t All for only S99 

These professional umlttes are 
powerful yet easy to use. Com· 
plele docum1m1atlon wi th many 
examples 011 how lo use lhem Is 
Included. Call or send fo r 
complete descrlpHon, Visa , 
MasterCharge, C.O.D. accepted. 

Ehtcr ~oftware 
421 Hwy 30, Suite 121 

College Station, Te~as 77840 409·696·3328 

"CP/M & CB80TM ofDlgltll Re1Hrch 

Listing l continued: 
4830 Ll = LEN IJt(CIJlll
4840 L2 • 18 - Ll - LEN I STRS ( INT IT21J NMllll 
4850 PRINT TAB( GAPl;J; SPCI 61;JSIC!Jll; 

1 
SPC( L21;T2(J,N"I

4860 NEXT J 
4870 IF TTY • t THEN GOSUB 1370: AE" END PRINT 
4880 PRINT 1 6QSU8 11601 REM - PAUSE
4890 RETURN 
4900 REK ttttttttttttttlttttt 
4910 REM SUBROUTINE FILTER 
4920 REM 
4930 REK CHECKS FOR DUPllCATE 
4940 REK POSSIBLE SEQUENCES
-4950 RE"
4960 FLAS = I 
4970 IF N" " 2 THEN RETURN 
4980 lF KK < 2 THEN RETURN 
4990 FDR K • 1 TO KK - I
5000 lF NFLA6 • 0 &OTO 5070 
5010 NF 0I 

5020 FOR J • 1 TO NJ 
5030 If NF • 1 SOTO 5050 
so40 IF cm < >sEorK,Jt THEN NF 11 1 
5050 NEXT J 
5060 IF NF • 0 THEN FLAB • 0 
5070 NEXT K 
5080 RE" FLA6•1 IF SEQUENCE
5090 Rn DIFFERS FRO" PREVIOUS SEQUENCES
5100 REil 
5110 RETURN 
5120 RE" UOUtUtUUUUU 
5130 RE" 1 SUBROUTINE DABHLINE 
5140 REK 
5150 PRINT '·-·-·-·····--·-···-·-----------------•
5160 RETURN 
5170 RE" ttttlttt$11tlttttttt 
5180 REM 1 SUBROUTINE. CORRECT 
5190 REK 
5200 RE" PROVIDES FDR CORRECTIONS 
5210 REM Ta INPUT DATA 
5220 RE.II 
5230 PRINT 
5240 PRINT 'ENTER JOB I": INPUT J 
5250 PRINT 
5260 PRINT 'NOW ENTER NEN JOB DESCRIPTION AND 1 

5270 PAINT 'Tl"ES FOR ALL "ACHINE OPERATIONS. 1 

5280 PRINT "SEPARATE NA"E AND Tl"ES WITH SLASHES•
5290 PRINT 'I/ )" 
5300 PRINT 
5310 INPUT W•
5320 I • 1 
5330 IF MID• IW•Lllll < > '/' THEN I = 1 + 1: GOTO 5330 
5340 IL= I - 11 If 1L >6 THEN IL = 6 
5350 J•IJI = LEFTt (N•, Ill 
5360 N$ = "!Di INS 1I + 11 
5370 K., NS 
5380 I = l 
5390 IF "ID• IN1 111 !) = •• GOTO 5450 

15400 IF "IDS (Nt,I,11 < > 1
/ THEN I • I + 11 SOTO 5390 

5410 IHJ,Kl = VAL I LEFTS UH,I - Ill
5420 NI= MIDt (Ni,I + ll 
5430 " = " + 15440 GOTO 5380 
5450 IF LEN I LEFTI INt,I - Ill = 0 SOTO 5470 
5460 "'Jt"I ,. YAL I L£Fn IN•, I • 11 I
5470 RE URN 
5480 RE" 11a1•1eta1taatattttt 
5490 RE" SUBROUTINE REPEAT 
5500 REM 
5510 FLA6 = 0 
5520 PUNT 
S530 PRINT 1 DO YOU llISH TD SCHEDULE "DRE?" 
5540 PRINT "V OR N1 1 SOTO S5b0 
5550 PAINT 'V OR N, PLEASE"
5560 INPUT ANt 
5570 lF ANt • 'N" THEN RETURN
5580 JF AN$ < > •y• THEN GOTO 5550 
5590 PRINT: PRINT : PRINT "DO YOU llISH TD "ODIFV EXlSTING DATA?~ 

Listing 1 cm1tinued 0'1 page 568 
Circle 173 on Inquiry cafd, 





fJ Dy§D:!J 

SDM~~ ......... buvt~...r-
_.. aw-i ....__ 1111 ....... ~ 


...... •nd&. ...... :u ...... c.a 11111 l'RfE 
(800) 235-4137 ... prica wl ............... 
\.toe ...i ,._. c-1 ..,.,,....,.. 

Circle 341 on Inquiry card. 

s. mo COLOR GRAPHICS! 

G'JG@ill@t1~illOU'~ 
THE ORIGINAL TMS9918A GRAPHICS BOARD 
• fielin<OY!tt llllilld mell5 IE.~£.ll96 IWH!illd. IUll\' wckeleO 

I~ Silldl!f llllW. SU'<Scree~ ll'<l 11'!111COllllCI11 !!IS 
• Pr1a<1~1eo:i di!~ • ill\ ORldioc lf<l 11a~e111 ~ 111<11 32 

5llllte1J1Ws. •iltll !Jl•el iff • llliJOcan oo c*ti<lar1..,_...i 
• ln1•• giap!ltCS alld OM 1ed 01111~r IMOI!; !lla!I- araol'tl:s 

l"DWoo is 256111 1921/ Ill 16 ctWltJ 
• COl!lj)OSllBd:leoOillDl:it 
• Clfl·OOill~ 1Ill\ RMI Is n oar1 e lrllt1l 01$10111 mt!IJlllY 
• l'l!rticat ratJa l111srupt Im 1u1 hme clock C!lllbllol\' 
• O· 4 WJ!f !1all!S Ill< 11$! "'1h liSI Ml'lls 
• All rmrd oorions are DIP ...i1c11 sMr;abla 
• Prcl!~$0lllal Qllalil\' OOCUm!'lll lltlo lo ~ eASIC de!TIOoWaUOn 

pic;grafM a.1111rs 1MS99111A "1Jno 
• ~usne Ola!llrit~ Ed1111r 

m lllble Do 8" SSSD 
CP~olllble &"'111 SUMMER SPECIAL! 

$179.95" 
"tcroD11namlc1 lA & n 

MIUDE'SK
Corporation •~00·231-11.00 .., ~40 

6363 PGOlar ~.~ • Su !Of> Te®'!IW t111u lrio5 
Me~ls. iN lllll9 !901 ~582·.()M 

·Priu 1ee11K1a MICAOSPa1rr w1111 llo'1JlllefUarioo G!aptilcs 
t lli!D' lli$ke11e- 1\l.!l5, M~t-'1995 llareooalll- l~!Hl5 
UPS Of!Nna - $1.00, UPS ' - S-4.00, C00- 5150, FOieiOB 
aOd t 15 00, VISA &MC Wlleom1, TN ind Mio 

DEALE AND OEM IN llllES INVffED 

Circle 296 on joqu/ry card, 

Smllh-4:oro""' Tl'· I D11lsy Wheel Printer

o<'\'l s44900 
UNBELIEVABLE! 

• lul1_,lm1offt r dCMr..,.o r1 • M't'!AllOf,.,...r.iJ01.l tt1111Ed111 f r 
• CDl!l'lfUil'\;t'~ Wl l" "1G'I I CflO<lt .OI ID cu u tn 
'*(10 1~t.-n- "1llUDl'it. 

Also for your TP· I le uer quallt~ prlnte<­
lhe Smith-Coron.. TrActor Feed 

• ~'1.\ble •rMUlf wrlitm 

~l t;oll«• 

(2141 B2&.r.s2 l 

• 1·111 ~°"'"'i.au.,f-Ooifl'fl 

· ~oCL. rA\.)'it"HW:l\f1tl 

nGURHOCilC llU51NlS5 lQUll'MINT, INC. 
6-400 G~IOfl 111/enue I ODllU, ...... 7.5214 

CJrele 184 on Inquiry card. 

Listing l ca11li111Led: 
5600 PRINT •y CR N' 
5610 INPUT AN$ 
5620 IF AN$ • "Y' THEN FLAG:: 1: RETURN 
5630 IF AN$ : 1 N• GOTO 5660 
5640 PRINT 'Y OR N, PLEASE!' 
5650 SOTO S610 
5660 PRINT 1 PRINT 1 PRINT 1 TH EH 1 AHE~ PROBLE" IS ASSU"ED"
5670 FDR T = I TD 25001 HEX.T T 
5680 FLAB 2II 

5690 RETURN 
5700 RE" ttt1ttlt1ttttt1ttaet 
5710 RE" SUBROUTINE "ACHlHE TI~ 
5720 RE" 
5730 RE" CALCULATES CU"ULATIVE 
5740 RE" TIKE ON EACH "ACHINE 
5750 REK AS WELL AS TOTAL "ACHlHE 


5no RE" TlKE. 

5770 REK 
5780 FDR N : 0 TO H" + l 
5790 "TIN! • 01 NEXT N 
5800 FDR " = I TO N"
5910 FDR J I I TO NJ 
5820 "T(KI = "Tl") t "IJ,KI
5830 NEXT J 
5940 "TINN t ll z KT(N" + 1) + KT!"l 
5850 NEIT K 
5860 RETURN 
5870 REM ttt1tataat1•tttltt•t 
5890 RE" 1 SUBROUTINE SCHEDULE OUTPUT 
5890 RD 
5900 RE" ARRANGES DISPLAY OF
5910 REM MACHINE SCHEDULE 
5920 RE" 
5930 IF DISPLAY • 1 THE~ RETURN 
5940 NS • I 
5950 IF KK < > OTHEN HOME 
5960 IF NS " 1 SOTO 6000 
5970 HOME 
5980 PRINT TAB( 12l1'SCHEDULE!CONT.l' 
5990 SOTO 6010 
6000 PRINT TAB( 16l; 1 SCHEDULE' 
6010 SOSUB 5130 
6020 CV • PEEK (371 + 1 
6030 CS • CV 
6040 VTAB CY1 PRINT 1 JOB 1 

6050 NF • NS + 3 
6060 IF NF >N" THEN NF = H" 
6070 FOR N= NS TO NF 
6080 YTAB CY 
6090 CH• 3 + (1 + 2 t IN - NS!) a SP+ !HT ((7 · LEN (Mt(Nll ) I 2l 
6100 HTAB CH1 PRINT Mt fNl 
6110 NEXT N 
6120 CV : CV + 2: VTAB CY: PRINT • t• 
6130 FOR N=NS TD NF 
6140 YTAB CY 
6150 CH " 3 + 12 a !N - NS I t ll l SP: HTAB CH 
6160 SAP =SP · 3 
6170 IF HK > :: S THEN SAP = SP - 2 
6180 PRINT 'IN' • SPC( 6APl·"OUT 1 

WIO NEXT N I I 


6200 YTAB tCY + II 

6210 SOSUB 51301 REK -BASHLINE 
6220 FDR N= CS TO CV 
6230 HTAB 5: YTAB N
6240 PRINT •t• 
6250 NEXT H 
6260 YTAB ICY + 21 
6270 FOR J I I TD NJ 
6280 FDR N= NS TO NF 
6290 S11Nl =SP - LEN ( STR• I INT lTllJ 1Nl l l) 

. 6300 S21NI = SP - LEN I STRS ( INT !T2(J 1N)) I)
63'10 NEXT N 
6320 H=- 1 
6330 K2 • 4: IF NJ > 6 THEN K2 = 2 
6340 IF C!Jl < 10 THEN H= 2 
6350 CV = PEEK <37) 

Usti11g 1 conli1111.ed 011 page 570 
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McGraw-Hitt Boo tore 

The Professionals' Information Center 


From Basics to Matrixing ... From 

Children to Professionals ... 


COMPUTER KNOWLEDGE IS FOR EVERYONE 
1. Science & Engineering Programs for the Timex/Sinclair 1000 by Cass Lewart. 
25 of the most frequently encountered programs. 120 pp. $13.95 
2. A Guide to the IBM Personal Computer by Walter Sikoniwiz. A comprehensive 
guide featuring DOS 2.0 and BASIC 2.0 for the XT. 312 pp. $19.95 
3. Learn Basic: A Guide to Programming the Texas Instruments Compact Computer 
40 by David Thomas. 28 short, easy-to-follow lessons. 224 pp. $9.95 
4. Micro-Processors An Introduction by Paul Kimberley. Principles and jargon of 
modern microelectronics and computer systems. 280 pp. $6.95 
5. Your First Personal Computer How to Buy and Use It by Charles Buff1ngton. 
What to look for and what to look out for .. . informal, nontechnical. $8.95 
6. BASICS A Guide to the Timex/Sinclair 1000 (2K} by H. Mullish . Teaches you to 
program for personal finance, household, graphics, games. 160 pp. $9.95 
7. Hands-On BASIC for the Apple II by Herbert Peckham. A guided approach with 
emphasis on programming for practical tasks. 320 pp. $19.95 
8. Hands-On BASIC for the IBM Personal Computer by H. D. Peckham. Learn the 
machine; master BASIC; use applications including graphics. 352 pp. $19 .95 
9. Apple PASCAL A Hands-On Approach by Luerhmann & Peckham. Every step is 
dearly and understandably presented. 384 pp. $19.95 
10. Learning with LOGO by D. H. Watt .The computer language for children; covers 
programming and activities; pictures and examples. 256 pp. $19.95 
11. Top-Down BASIC for the TRS-80 Color Computer by K. Skier. Advanced 
programming skills; 11 color BASIC programs. 256 pp. $14.95 
12. Top-Down Assembly Language Programming For Your 6502 Personal 
Computer by K. Skier. For first-lime users. 434 pp. $16.95 
13. Introduction to Visicalc Matrixing for Apple &IBM by H. Anbarl ian. Designed 
for software Spreadsheet users. 252 pp. $22.95 

All above titles published by MoGraw-Hi/I, Inc. 

Please print clearly. This coupon Is your shipping label.•••••••••........••...•••..•...•.•.•.•..........•••.••••..•...... •• 

: McGraw-Hill Bookstore 
: 1221 A~e . of the Americas, N.V. , N.V. 10020 
: Send me book -4' 1 2 3 4 5 6 7 13 9 10 11 12 13'.. No. copies _ _ _ - - - - - ­. 8934 
: Check, money order or credit card only 
: Visa Amer E)('p. Master Chg. --­. 
; Acct No,__________ Expires __________ 

. 
: Address------------------- --- • 

: City State Zip : 
: Add appli~able sales ta~. plus S2.50 e ach p0stage and handling lor the flrsl book, S1,001or : 
• eacii addJtional book. • . ••••••·••••·•·········•············································ 
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Jmin~ 
1 I .,. [I /"'t.. 

,\1111°9'" ':. IMMEDIATE ,' 1200/),. .... 
..... ' . ..... ,.'.I'-.... . ~- DELIVERY ,_ ,, 

:..-_.., J J ""N I 

MODEMS•MODEMS•MODEMS 
• UOS _IOl·O/ ALP. 300 bps. M l dupfe.c. 
mano•I or ainale <:>r answer modl!m 
• UOS 212LP, 1200 bps, full dupln, man~al 
orrgmatec:irans..er Modem 
•Diiier mocje!s are •~a1lable LIJ)(l(l rf!q~esl 

ORDER TODAY: 1·100·32J.Z666 
01 312­ 4S9-8866 

l.C. 
Circle 230 on Inquiry card. 

PROGRAMMABLE 
COMMUNICATIONS 

TRANSLATOR 
THE PCT- lllil IS A CONFIGUAA8L£ IN-LI NE
RS-232 PROTOCOL AND DATA TRANSLATOR. 
THE PCT-lllB CAH PROVIDE: 

• TER.14~ HAI.. DA PR INTER EMl"-ATION 
• OEC OR IBM S'rSTEM COMPATIBILITY 
' ,.ACRO-F UNC Tl ()lj KEYS 
• ' TYPE-A.HEAD' A.HO OATA BUFFERING 
• BAUD RATE CONVERS I OH 
• HA.HosHAKE PROTOC<l. TAA~SU.TI ON 

(E.G. CTS/RTS, XWX{J'f) 
THE PCT- lee IS CONFIGURED USING A 
BUILT- IN COMMUN IC ATIONS TRANSLATI ON 

LANGUAGE. PROGRAM S CAN BE EASILT 

ENTERED & ED ITED FROMAN Y ASCII DEVICE.. 


PCT-l llil-PC8 (PC8 ONL Y) .•... $ 289 

PCT- i 00-ASl'I (Pal W/ GASE l .. $ 339 

PCT-512-!al (POWER SUPPLY) . $ 59 


~D SYSTEMS lffCORPORATED 
I 9151 .SOUTH LAKE SHORE BoULCVARO 

EUCLID, OtttD 4~ 1 19 
C216 ) 53H!404 

Circle 282 on nqulry card. 

maxell. 

Floppy Discs 

CALL NOW- TOLL FREE 
l ·800-328-DISC 

DeaJerinquirie.s invited. C .0 .D.'s and 

cha.rqe cuds accepted . 

All orders 1hlpped from atock. 

within 24 houri. Call toll FREE. 

N-( 


North Hill• Corpor•lion 
3564 Roll•DQ View Or. 

Whuo e.,nr Leke, MN 551 10 
1-800-328-DISC 

M N Co.II C olleo l 1 · 612 -770-04 6 6 

Circle 323 on Inquiry card. 

Listing 1 contilmed; 

63110 PRINT TABI Hl1C!JI 
6370 FDR N= NS TO NF
6390 YTAB ICV + 1)
6390 CH =5 +2 t IN - NSl t SP 
6400 HTAB CH 
6410 PRINT SPCI Sl!Nll; INT (TllJ ,Nl 
6420 NEXT N 
6430 CV • CV + K21 VTAB CV 
6440 NEXT J 
6450 SOSUB 11601 REM - PAUSE ROUTINE 
11460 If NF : N" SOTO 6490 
6470 NS = NF + 1 
6490 SOTO 5950 
6490 RETURN 
6500 RE" tt••tttltttttttttltt 
6510 RE" SUBROUTINE JOLE TIME 
6520 RE" 
6530 RE" CALCULATES CUMULATIVE 
6540 RE" TOTAL OF TIME "ACHlNES
6550 REP! ARE IDLE.
11560 REM
11570 p. 10.1Q: 0.5 
:~:~ 0lF =or"> •,p{~~~N:{ : OT 
6600 TL s LEH ( STR• ! INT IOTll l 
6610 IT (KKI • ( INT ((OT - HT!N" + II) *P +Oil IP 
6620 IF FLAB =OTHEN RETURN 
6630 HD"E
6640 IF TTY =1 THEN SOSUB 12501 RE" -PRINTENABLE 
6650 PRINT 
6660 PRINT TABI 3l•b'PERFOR"ANCE CHARACTERIST ICS FOR" 
6670 IF KK < > 0 6 TO 6700 
6690 PRINT TAB! 101;' 1NITIAL SEQUENCE' 
6690 SOTO 6740 
6700 IF NM < >2 GOTO 6730 
6710 PRINT TABI lOl;'OPTl"AL SEQUENCE'
6720 SOTO 6740 
6730 PRINT TAB! 121; 'THIS SEQUENCE ' 
6740 SDSUB 5130: RE" - DASHLINE
6750 PRINT : PRINT 
6760 PRINT 'TOTALf ACILITV PROCESSING TI"E • 
6770 PRINT '• ';OT•' 'JUNITS 
6790 Sl,. TL - [EH 1! STRS ( INT l"TINM + 1ll )I
6790 PRINT 
6800 PRINT 'TOTAL flACHlHE PROCESS ING TIME • 
6810 PRINT '= •; SPC I S11 1"T(N" + II ; SPC I ll 1UHIT$
6820 PRINT 
6830 St • TL - LEH ( STRS ( INT !ITI KKll ll 
68~0 PRINT ' IDLE MACHINE TIME 
6850 PRINT'= 1 1 SPC! S1l;ITIKK 

I 

I; SPCI tl;UNITS
68110 PRINT 
6870 IF TTY =1 THEN 60SUB 13701 REM - PRINT INHI BIT 
6880 RETURN 
6890 RE" tttttttatttt1ttttttt 
6900 RE" SUBROUTINE SHORTEST SEQUENCE
6910 RE" 
6920 RE" SELECTS SHORTEST SEQUENCES
6930 REM OF THOSE SEQUENCES
6940 RE" SUGGESTED IV JOHNSON 
6950 REft AL60RITH".
6960 REM 
6970 FOR N=0 TO N" - 1 
6980 IF IT INI < BT THEN BT = IT!Nl 
6990 NEXT N 
1000 rs = - 1
7010 KK ,. 0 
7020 IF IT(KKI =BT THEN IS • KK
7030 IF KK > • INM - II 60TO 7050 
7040 KK • KK + 1: SOTO 7020
7050 KLIOJ .. rs 
7060 L • 1 
7070 fOR N • 0 TO IS - I
7090 IF ITINI < >BT GOTO 7110 
7090 KL IU • N 
7100 L • L + I 
7110 NEXT N 
7120 L" • l - I 

+ O.S I; SPC ! S21Nlli INT !T2 1J,NI + 0.51 

Lisling l co111irmrd on page 572 
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SHUGART 
Y."100 SS/SD 
S.MSO OS/DD 
SAB00/801 SSISD 
SASS0/85 I OSIOO 

TANDON 
TM-100-1 SS/DO 
TM· IOO-l DSIDD 
TM· I00-4 DSIDD 
TM-E"IB· I SS/OD 
TM·S4S·2 DSIOD 
SIEMENS 
FOO 100-5 
FOO 200-5 

IBM PC· COMPLETE LINE 

llM 
PC Sy1tem 111ciudes M IBM·PC W\ll1 
320l(B Floppy 01sJc Drive. Con({oller. 
Col()( Grapl'HCJ Card 
Mor>11or All fry only U599.00 

LOTUS l ·J·J .SOFTWARE • • 1459 

AST AtslARCH 
10 PIL<J..Pdrallel & ~rial Pon, Clock 
C !.'net.ii WIBor. oac..-.~p. Svperdrwe, 
Super5pooJ S199.oo 

Camoo Plu1· 2Sb Pillil~ef & Sertal 
Po.rt Cloe~ Cat~ridar W/Bal. OO!ck-up. 
5upe1d11ve, Supt>tWOOI •499.00 
Mega Pt115· 5I2K. Para"el & Settal Pon. 
Ox C ~ndi!r Willa! baCk•UP S999.00 

OUADltAM 
Oua!J Boasd • 2561( l'ar.i l!'I Po11, Senal 
VO Clot Caltndilr w 1111 11at1el)' Darkup 

SSff.00 
Sl}I( Rilm W•th SenaJ 110 1799.00 
HERCULES GRAPHICS CAAD 
T 1s c~ rcJ gives you 720 x 350 
91aphie1 ·f4H.OO 
BIG BLUE .•••.. • , .• , • S479.00 
MAYNARD SANDSTAR SERIES 
Multlfunc:tlon Card • •••• •9S.OO 
Floppy 011 ContrOlter u2s.oo 
M~mory Card s 119.00 
Adel-On Memory Module 199.00 
Par~JteJ ~Maduro 175.00 
serial Pot! Module 195.00 
Clodc Cait'ndarModul~ 175.00 
G~mes ,.a.wptcr Module 159.00 

OTHER PRODUCTS FOR IBM 

THE ULTIMATE SOLUTION TO 
THE PC EXPANSION DILEMMA 
FROM lNW COMPUTERS FOR 
YOUR llMPC ANO PCXT 
8USllOARD '1MOTHERBOA1tb ". 
AllOws for addJtlOn Of ~Jev~ (J1j <11feren! 
moal.k.~ Md add1oona1 ptoct'Wf19 power 
through coJJ(ocessor BUS 1349.95 
LNWIO CPIM PLUS6 
COPROCESSOR MODULE. ZSOA 
rnodute r&.11S CPllW' an<I CPIM PW~ as 
w~IJ ;u CP/M 2 2 piogr.om1 ror u1e rn 
both s• ¥ict a· ai • c11111e..s U49.ts 
ASYNCHRONOUS COMMUNICA­
TIONS 110 . Alklws ei!C/1 Buwoarel to 
con•a1n up co B separate 1er1~ 1 a1yn­
t11rorJOUs channels w1m ~ 1ota1 or 15 d1f· 
relent Chi!nnelI S79.95 
S' OR I " FLOPPY DISK 110 
MOOULE. Reptac!.'1 dr1~ corwotler rn 
PC and I ~ COOlfl"lltlJ~ Wllh dt!kene-s 
''om otht'rCPIMs· ancJ Cl'IM' !i}'~ms 

Sl49.95 
PARALLEL PRINTER 1/0 
MOOUL£. MUffJ ·US~r Pllnm pore 
~dd1e.~1lng . or gen~ral pu1no«= B·oll 110 
porr $49.95 
CLOCK CALENDAR 1/0 MODULE. 
Oper.ates both CPIM 86 and MSDO 
A lio 1nc1u<1e.1 bdc· -up b.attC"ry and ,.,LllTTl 
luncti011 169.95 
GAME 110 MODULE. CornpdUOle 
w rih IBM PC Gamt' 110 card AUows lor 
cannc 1100 or er.er 1 Joyi11ck.s. Of ~ 
pactOles 149.95 

DIR.:CT-CONNECT MODEM 
110 MODULE, Fearura an~wt'l'/l!Jal 111 
ton~ or pulse tor low cmr long d111arn::e 
!l'fVICes Pr0gtam l1snn9 atlOws ror smar1 
rnodem under BASIC Sp~ed dialer 
pm9r;m1 1ndtldea S149.95 
A ID 110 MODULE. 16 1naependent 
m.nt1ple~ed an;itog Input channel.! 1..1a cits 
ol 1e1olu00n pe1 ch;mnel S109,95 

e llO' 110 MODUIS. lloln •ilCCned BOIES 
oocpul and input wllh 1nier/\lpt ca.pabil11y 
rviry supported User programmable pon 
aoores11ng for up to 8 modules per 
eusboa,d SS9.95 
PROTOTYPING 1/0 MODULE. 
UcJl l2e1 3M ScocchrJex 8r!'a.dboatd 
p<Ol()typing sy11em Comptece wtin 40 
cor!d ctor t/O SUS conne(lor and an 
assortrnenc orP'Q(otyp1ng pins s29.95 

WORD PLUS- PC 
Word ProcesSJng Software SZ99 

HARD DISK SYSTEMS FOR IBM 
AND APPLE 

DAVONG FOR IBM 
lnt•rnal IEJl:t•,rnal 

SMB 11495 11695 
JOMB Sl795 stffS 
15M8 SU95 1"2495 
21MB 12595 U795 
32MB U995 Ul95 

FLOPPY DISK DRIVES 

DISK DRIVES 
Fot IBM PC 
Taooon 100-2 
Te;K SS·B Slimline 310K8 
Shugan. SA·455 Sllmllne 3200 USO 

THE BUSINESS MANAGER 
ln1egr111ed Acco1.1ntlng System 
TM oest and most comp1~1e bus111eS} pro­
gram package on H'lt marikt>t Pr0\l1cllng 
a~ the sottware and storag~ you ~~ 
wan1~d All soflwar pre·rnsra!lt'd on 10 
01 15MB l'lard di~ ancr rcaoy co run No 
more ois1eet1cs and ltd•OU~ P.!Pt'r wor 
High speed Al' programs seJ~-pmmptmg 
ana menu dn11en. Full gua1al'lteed and 
j1.1pporied lncludu: G•nff•I Ledger 
AccGMnlS ReulV&Dle A~COMnlS 

Payable lllllng Inventory 
Payroll Word ProHuor SfM1lllng 
Ch•dr•r Fii• M•nag•m•nl 
5pr•edsheec D•t•llese M•nage­
menl System .. . . .• • . .•• . CALL 

FRANCHISE INQUIRIES WELCOME 
16H1 "llMn'ltONQ", llrVf,_, CA 97714 
Hl"DQUAllTllUITIUllh 111H1- ANJWlll •ACKt COMl'OUfACllC JlllN 

CALL 
CALL 

059.00 
J4J5.00 
1499.00 

J159.00 
Sl99.00 

CALL 
1260 

f'RIC!;S AND ,/\VAili'\ lllTY SUBJECT iO Cli.... l\/Gf WrTHOU1 NOTICE 
AU. lln\JllND> ~,111110.IU suss1cr TO A 211!1. IU1TDCKlNG '"· 

1~1 
/\DD IO'lb FO~ NE'T T~MS 

PRICES GOOD IN U.S. ONLY. 
PRICES REFLECTED IN THIS 

St:CTfON ARE LOWEii THA.N FRANCHIS£ STORES. 

PRINTERS 

TAVA P•INT•llS • 
•Y DIA.LO '" 
DOT MATRIX PRINTERS 
Model ft 
80 Column/100 CPS CALL 
,..Od•I JI 
132 COlvmnllOO CPS CAU 
ModelU 
131 Cot.imrin 50 CPS CALL 
ModelH 
132 C011.1mn/400 CPS CALL 
DAISY WHEEL PRINTERS 
Model UO 
I JZ COlumn120CPS CALL 
Model UO 
AF'll40 CPS lettet Ouat1cy CALL 
Mod•l 6JO 
ECS IAPJ·40CPS 
MUltt·LlngtJal CALL 

Dalsywrlter Dalqwheel 
Printer , • • , • , • , •• .• •• •• S999.00 

NEC 
SPINWRITER 

1'/EC 
77 10-J U99S 3510 
77 15·1 12195 3515 
7730-1 $1995 3530 
772CH US9S 3550 
77l5·1 USH PC8023A 
STAR MICRONICS 
Gfm1m 10 
Gl'l'lltnr IS 

SMITH CORONA /Jf1!6
TP·I parallel 
TP·I SC'na~ 
C.fTOH 
GX·100 150 (PS Dot Marn)(j 
8 510 
ISSO (IS ') 
F-10 (W CPS. Lener ouaq 
F-10 f55 CPS. Lener Ou.ii I 
OKIDATA 
S2A 
B3" 
84AP p;ir.illel 
BVu seria1 
92A 
93A . 
IDS PRISM 
P!llm 132 IB & WI 
Color 
llROTHER ~ 

11J9S 
Sll95 
11595 
11895 
s 495 

CALL 
CALL 

U19.00 
'579.00 

S249.00 
S469.00 
J699.00 

1U95.00 
11695.00 

1429.00 
16ff.OO 
S999.00 


U099.00 

sszs.oo 
1999.~ 

SIJ95.00 
I CALL 

HR·I A paraUel S769.00 
HR- I /\ 1e1tal Jl69.00 
HR· tS S599.00 

JUS.00 

MONITORS 

AVAILABLE (Alt /\Jl<ldejs) CALL 
PRINCETON GltAPHIC SYSTEMS 
H11 R Color CALL 

apple!
APPLE lie 
Computer SySt~m. Con1rolier. Two [)jSk 

Droves MornlOI SIB90 

TAVA PLUS COMPUTER SYSTEM 
IAPP~ II+ COMPATIBLE) 
MK CPU £xpanoatwe ro 128K 2 Disk 
Dnva Cornrotrei Card Monitor. Parallel 
Port. Scfl.ll Port, l Garn' 1/0'i;, CPIM on 
ocmd, DOS 3 s _U299 

·~~ f. It 1f!1"ilt"t!PtJ il~li\I• t;I tJ"!' (.a~MQI 
·~.fl'l..f~l!Q'Jl~l. of ·;vc:~~f'l'\if'C 

•O"&.t.,,M t'.'.'3-'ab 11r ti1J1S*erfil 11~1r1 ~ Oqf.11 
-#ir.W'.-:f\ ln(. 

l.tt FLOPPIES ~PAIJ~EP OUICJU.y "1 tow COST 

Appl• II+ Comp~tJD'e Compu1et 
Sy11em W/481( ol mrmoty Or>e " Data 
D11ve·· cllsl: Orllle. Con1101ler card. 12· 
green sc.reen H1·Resolu11on Monitor. 1111 
C.ibtes are rncJud~ for a Compush<K>: 
pric~ of s.ff9.00 
Addlllonel Drlv• 
With purwse or above 
System 1100.00 

OTHER PRODUCTS 
FOR APPLE 

Special of the Monthl 
$259 

•~ TA\fA CORP. 

DATA DRIVE 


I00% Comparible Dis onv loJ 
APPLE II+ and APPLE lie Rwu DOS. 
CPM Pascal 5of1ware 
SLIMLINE DRIVE , •••• .• • . , U69.00 

TAVA PROPUCTS FOR APPLE 

Cooling Syntm ana 
Power Monitor 159 
Joystick S49 
80 Column C~•<l 1149 
HAYES MICROCOMPUTER 
PRODUCTI 
M cromodem 11300 baud 1299.95 
Smartmoaem 1200 bauo U~9.95 
PERSONAL ACCOUNTANT 
Sof!wa•e lorvaur llpple lje ancl Applt 11 .. 

1199.0G 

EPO PRODUCTS 
lemon SUrqeo Prote(!OI S49.95 
Lime Surge ProteClot 179,95 
Peach Sui~ P1~ector 189.H 
Orange Su19e Proieaor 1129,95 
Plum Surge Protector S4'.9S 

DEC Relnbow 100 

fetybaord. CPU. Z·S0/8088. 64 . Serial 

RS232 Pore Two X·400t(8 Disk Drive;s. 

Mon•tor, CPIM8~ SO Sorrware. CALL. 


COMPUSHACK FRANCHISES 
AVAILABLE 

ei.--a j41SJ IQl~lil ....... m•J161-1000 

.... "' .. fZIJI .. '""°' 
~~"lnlmVut:'j P P'l "'"·7llll 
\an 11-amon f415J IJa.JUJ 
1!.i{il'I m411» 1n 1 
\MIM'U t:ftft: '"Sitt•-· 
°"'-
T""""' f'llU 

&JU /,..'46t2 
ifmlOl 21m>S Sl5N,-.w 'tblt1o - rn6' ·u•,.:n•• 
a1nJ~166 

fJllJl~10U -"""'"""\txltl..ttW 
fliOIJPJoJUD""'""" "'NJff=NOi"'"""" Dl"'l'JS.o.BO -

l'800VCJ3 ""'° /'lhCES NOT AllAILABtE I.! 
AU.STC>lln 

Clrcle 566 on inQulry card. 6YTE SopCM'lb<!r 19!13 571 

http:Dl"'l'JS.o.BO
http:SIJ95.00
http:11695.00
http:111110.IU
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Circle 108 on Inquiry card , 

Apple II/lie® 
Robotic Development
Package _ 

2 Axis 
Stepper Motor System 
• ABT ID Plug-In lnlerlace $
• 	R2 023 Dual A11is Driver 365• 	12) Size 23 Motors 
• 	Positioning Command with Ramplng 

lrom App lesoft BASIC 

ROGERS LABS (714)751·0442 
2710 S. Croddy Way,Santa Ana, CA 92704 

Clrcle 38'1 on lnqull)' card. 

Apple II/lie® 

Industrial Control 


Plug-In Boards 
{SOFTWARE INCLUDED) 

Opto·lsolated 16/32 1/0 Board 
• lnolv1duat1y Con11ourable $295 
• Compatible with SSA Modules 
• Oplo·lsolale4 fnlerrupl Inputs · 

2 Axis Stepper Motor Interlace 
• PosiUon lng Control $1 95
• Plltse Counting/Tlm1ng , 
• Frequency Measurements 

ROGERS LABS (714)751-0442 
2710 S. Croddy Way, Sanla Aria. CA 92704 

Clrcia 385 on Inquiry card. 

Listing 1 coritirwtd: 

7130 RETURN 
1140 
7150 
7160 

~~~i 
7190 
7200 
7210 
7220 
7230 
7240 
7250 
7260 
7270 
7280 
7290 
7300 
7310 
7320 
7330 
7340 
7350 
7360 
7370 
7380 
7390 
7400 
7410 
7420 
7430 

RE" 
REM 
RE" 
~~~ 
REM 
RE"
REM 
REM
REM 
RE"
REM
REM 
REM
REM 
RU 
REM
REM 
RE"
REM
REM 
RE"
REM 
REM
REM
REM 
REM 
REM
REM 
REM 

uututuuuunuuu 
PARALLEL DRIVER ROUTINE 

~~i ~\~1~\tHe~~'~N1~i\~ll~b 
lN APPLE SLOT 12. 

TO INITIALIZE THE DRIVER,
RUN THIS SUBRDUTINE1

CALL !768) 

TD ENABLE THE PRINTER:
PRINT CHRtll71 
PDkE 33,33 

THE POkE CO"MAND ALLOWS LINE 
LENSTHS 6REATER THAN 40. IT 

IS NOT REQUIRED FDR SHORTER 

LINES. 


TO DISABLE THE PRINTER:

PRINT CHRt119l 
POKE 331 40 

THE POKE RETURNS THE APPLE
TD AFULL SCREEN. 

TO EXIT THE PRINTER DRIVER:


PRIO 

7440 RESTORE 
7450 FDR N • 0 TD 89 
7460 NP ., 768 + N 
7470 READ P 
7480 POKE NP,P
7490 NEXT N 
7500 DATA 
7510 DATA 
7520 DATA 
7530 DATA 
7540 DATA 
7550 DATA 
7560 DATA 
7570 DATA 
7580 DATA 
7590 DATA 
7600 DATA 
7610 DATA 
7620 DATA 
7630 DATA 
7640 DATA 
7650 REtt 
7660 RE" 
7670 RE" 
7680 RE" 
j~~g :~: 
7710 RETURN 
7720 RE" 
7730 RE" SUBROUTINE DISPLAY 
7740 RU 
7750 HOME 1 PRINT 1 PRINT 
7760 PRINT TAB( Jl;'BECAUSE THERE ARE "ORE THAN' 
~~~i ~M~~ ~1~\ !'i'i:~~u~N,~i~~~~~~s~~t~AiEs~~i~~~;Eo•
7790 PRINT TABI 31 i 'FOR EACH OF THE VARIOUS DISPLAYS.' 
7800 PRINT TAB( JlJ'PLEASE FDLLDM THE DIRECTIONS ' 
7810 PRINT TAB( 31J'AT THE BOTTOH OF EACH DISPLAY' 
7820 PRINT TAB( JIJ'TO SET SUBSEQUENT SCREENS' 
7930 IF PASS • 1 SOTO 7870 
7940 PASS • 1 
7850 60SUB 1160: RE" - PAUSE 
7860 RETURN 
7870 FOR T= 1 TD 2500 
7890 NEXT T 
7890 RETURN 

16912551 111 1 1621 1921 169 
128 141 1 0 192 1o9 60 
w:at,'192:w:16J,

1
192 

169, 21 ,133, 54 11691 3 
133 SS 96 141 88 3 

32
1 

88
1

240
1 

253
1 

173
1 

3 
201:141:200: 12:113: 97 

31141 1 89, J,169, 13 
32 61 3 96 1 32 61 
3

1
12061 991 

31240
1
,236

96 1 73 
1 

0
1
141 162 192 

169, 60:141:163:192: 73 
B141 163 192 173 163 

192~ 41~128~240~249~173 
162,1921 9611321141 1 8 

DRIVER IS SET UP FDR A 
132 CHARACTER LINE. 
FOR ADIFFERENT LENGTH LINE 

raK~H:sg~:tR:rE~fNr\J:sTH. 



Clrole 41 on inquiry card. 

*Similar attractive rates to other areas. 
"'*Transmission times vary depending on type of equipment us.ed,@ee11System 

An exact copy. Fax is the only system that sends it 
most anywhere in the world. Speed. Economy. Confidentiality. 
Fax puts it together like no other system can. 

All you need to send hard copy overseas is a 
telephone and a facsimi le machine. The same machine you 
may already be using domestically. The price of a Fax 
transmission is the price of a call. And our 1-minute overseas 
minimum makes it more economical than ever. See the chart 
for sample rates. 

Send signed documents. Graphs. Pictures. Fax 
transmits an exact duplicate from your original. Sending them 13 MINUTES 

requires no special training or personnel. Send them any time. ~~~s-

Many terminals can receive without an operator. Send 
them with Fax. It's the only way for hard copy to travel. 

For afree brochure,call toll free 1800 874-8000 orwrite: 
Fax Facts. P.O. Box 397, East Brunswick, NJ 08816-0397. 
r - Tim~nd co"'ili't;tra;,lt;400:w~p;g;t;E~p;.- - -, 
TR'T~~~;;ioN
I 

1 MINUTE 

cosr 
05{j~·~~~PR~e) ,,isP.~~61 RP~el 

$2.37 SJ.78 
ss.03 H78 

-'~_s~__ -__s~2- _I 

E<(Sopnm. Te7Ja~)te 

· · 


$1.42 

S3.02 


II 



Clrcle 458 o" Inquiry card. 

WE 
WON . 

THE PRICE WAR 
In every batt le, we came up the victors . Not on ly in price, 
but in service and support as wel l. 

Call to order: 1•800•157•5117 
(in NJ 609-4247~°i{IJJJ[!1' 

We ca••y: TriStar Dala Systems 
lnlertec Da ta Systems 2 Keystone Avenue 
Corvus Concepl Cherry H10. NJ 08003 
Corvus Hard Disk 609-424·4 700 
C. ltoh Printers 21 5-629- 1 289 

WE SERVICE WHAT WE SELL 
, 

;;;;;;;;;;;;;;;;;;;;-iii--iii·iiiiii- mi-iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiml 

Benchmarks 
1. lnl to ASCII conv. • Fast execution c2. Long lo ASCII conv. •ROMable 
3. Long random number I• No royalties generator

• Fully reentrant 4. Double 20 x20 matrix
machine support multiply l l 1 i 1 1~1 1• CP/M file support 5. File copy (16kb) 

I a
• Error checking • w1t11 Real -lil'J1e C 

Owdl1out• Usable with our AMX 
~MllllBO a• son-41<1\11~ J1n111 111.•Y "''Y"''l me ""' n 1sk~ 01cMultitasking Executive 

AMX 01~d R~Fnmn com llo D'it!rn.JIJ.!llf nt t<AOA.C Ploduf'.J!i Lid 
~·l'I l11r;1I,. fM nl W1111... rnt1m llrl CP/M ~JM ol ll'!J1111Lf1~<>a1C:O Co.rt 
1no IS IM of ld Cotp

Real-Time C $ 95 
manual only $ 25 KADAK Products Ltd.source code $950 

~I: 206-1847W. Broadway Avenue 
~F Vancouver, 8.C., Ganada V6J 1Y5

Intel mnemonic $ 50 -. Telephone: (604) 734-2796 
to A-Natural converter Telex: 04-55670 

ARun-Time Library 

forWhitesmiths' C 2.1 


TQ:t continued fror11 page 558: 

byte system (cassette). ft is worth­
while to make a few comments re­
garding program flow, limitations, 
and operations. 

We set up the conversational, in­
teractive program for as many as 15 
jobs with as many as 20 machine 
operations. In prindple, more 
machine operations could be used, 
and, indeed, more jobs could be add­
ed if the DIM statements were 
changed. However, due to the Ap­
p le' vertical display limitation, the 
various schedules would be confus­
ing in these instances. 

We marked the program subrou­
tines with asterisks in listing 1 and in­
cluded a brief description of 
subroutine operation at the begin­
ning of each subroutine listing. Also, 
within the listing, each call to a 
subroutine indicates, by a following 
REM statement, what the called sub­

, routine does. 
Basically, the program flow consists 

of data input (beginning at line 2090) 
with a following sequence for correct­
ing errors (line 5120). Performance 
characteristics including totaJ facility 

processing time, total actual machine 
time, and idle time are cakulated for 
the initial job order before the pro­
gram begins the search for better 
sequences. 

The subroutine at line 4180 is the 
Johnson Two-Machine Quick and 
Oean Algorithm. (A "clean" algo­
rithm is guaranteed to generate an 
optimal solution; see reference 10.) 
The algorit1un as coded has a slight 
bias: ln case of a tie between jobs for 
the smallest operations time, the job 
later in the initial order is the one 
assigned first. Similarly, if a job that 
is ready for assignment has equal 
times on Machine A and Machine B1 

it is scheduled as early as possible. 
According to strict application of the 
Johnson algorithm, equal times may 
be decided arbitrarily because tlrn 
resulting total facility processing time 
will remain the same. Should you 
care to modify the selection criteria, 
you must manipulate lines 4340 
through 4350. Alte.matively, ii you 
change the input data by a fractional 
amount, the program might produce 
a different schedule that presents an 
option to the prog.rammed He­

574 Sept•mber t9llJ © ElYTE PublicatlDns fnc Clrc1e 247 on Inquiry card. 
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Micromint.Supporling the varied projects that-appear In Steve Clareta's monthly 
article In BYTE magazine, ''Olarcfs's Circuit Cellar:' Offerlng awlrJt range of 
computBrs and peripherals supporting the nesds of the hobbyistas well as 
wortdWfde corporate afletr1$. 

r. . .,'--- . 

=-·-· ~-:. 
.. . ._ -· I 

Thi! MPX·16 ts S1eveCiartJa06mosto1mbJboo.s pt6,l'd 
ta dAU! Thl1 ~!'I runs •II ;appiic.;illonsotlWilr~ 

eii lat I~! 16-M PC aJld 15 JllM PC b~ rompatibla . 
e.i~ btM ""'111 Yldeo man' or 6 IBM ~rd w1lil 
optiONJ wpter 
811)' 11e MPX-15In the IO<m that best Rlf!f!lsYOU• 
b\/ilQtl As 1 blil' 00.rd. ilS ii -~red bOan! 
that conl;!lns an c:ompon11n1~ loss 11le I~'s. .san 
;wem!!lod and tested crrcu~ boa1d or as ~ comlilelt 
cy5ltlm 

Al llllllrftd o~ flrf CMtlJI "BYTE" IDHRiM:. Alto 
U'lnff in "Cl.mi) CirlluitCrl/11' NtMmHr, 
D1101n1&11 1!1B1 &Janu1rt 1913. 

• 	Al.Ins ii app!Ql1an prOQJiJllS written lur Ult! IBM 
PC (slmdY boat up thl! 5'f.i em il'ld ~lip ill • dii~ 
1ormartt!d loi lhr. teMPC~ 

• lilM PC blJs eoolpa b4I! • 9 il'ln<IOll $IOI• 
• loleil 6088 16-bll IJ!ICIO(lracesso< 
• aption.11 h11~ 8087 ma to(ll0Ce$$0t 

• i561! by!es oo·baald memory. 
• Lill la an~meaabYleOI sy!llem llltJllOfY 
• Up lo 64~ triies ol i;vslem RllMIEPAOM 
• 1llO RS·2l2C sen•! I/() po<1s
• n.cie Pi!llll!l II() pons 
• Dlsll COlllrolll!( fOI SW Ill' 8" d~ 
• S.<!l>in !Mis DI ve(!Dled OllleINPIS 
lllH·1~ Mlmc.ot1111Ultr clraiU boinl ilaembled 

wliU RAM , CPIM·l6 or MS-DDS •• ••• $1,8.95. 
MPX· l511.il111t1wllh 2561' RAM ••••••••• 2,135, 
MPX·16 Seml·M~ [,_. aildmll ctttUll 

1"111thtl'lll C0111polll!rtb) leu IC's ., •• • , • . S1!5. 
Camplele tll al 10·1w/2561' RAM •.• , • , •. •• 595. 
MPll-16 Uopopolalld(bm) pc boanl ...... , 300. 
CPlll'46 Opentlo; Sytll!JIL . , .... ... . ... , ZD~. 
MS·DDS opUal'IHJ mhilblt 
MPX·1' ~tc no Power Supptw lncltld!1111 

tlblt lllirnut IOt 2 dlstt drives .. , ••.••.• JOO. 
MPl-15 ledu1~1 A"t111ftQI M~"l.lal . ... • , ••• 50. 
MPX·1li Mllll fJlclo511111 wllb cu!Alw lot 

!WO 51'1' lull !ttlo'htdli~• .............. Jao. 
fllldan llll 1DD-'l dOllble dm~ d!M! . _ . - • - JOO. 
Trrnfdea lllocl•I910 Smll r1rmloat ..... _. • 675, 
IBM PC ..0111! lnl•tfJce Ad1pllr ••• , • , ••• 100. 
Sodal lllnniHl '"bll ........ , • , ,, ... ..... 35. 
P1r11111 pr1n1er cabl• . ......... , , ....... .. 3S. 

S"""""1! IJl!d h.mdllng "1111/J(J(liJI on MPX-16 Oldrllt. 

Ai "'~'InClaicla'r Cf mill C~l/11, 
om mHIW/J~. J~ • Auo11tt rw. 

• U= Zllog l81i71 Single cl!'Jl miOOCompuler. 
o On bom! IM1y BASAC ifllell'A'tl!• 
• l paollel pom !llllli SfRll llQ port 
• 	Ml toon«t 1CRT terminal ;iM write conlrOI 001­

crams tn BASIC. 
• 2~ tJ,tte5 ol RAM , up 10 4K bytes ol ROM. 
• Baud r.i!K 110-9600 BPS. 
o Dih nd •ddr""5 bll5e5 imilble IO< 124K memory 

and liO e;;i)iMion 
o Co•SIJfl\e!S 0411\' 1.o ~IS ~t • 5, ; 116 12. 
• Cra5$ Asicmble•~ lrlr va!lllllS r.omplllors 
8Ct11 Auembled &TJtled . .. .......... sm. 

HewLow l'li~ 

Circle .291 on Inquiry card. 

• Um Analllg ~1581 actwre 8 IJlt IC 
• /l.ckl$ Pr~ Conl(OI (aj)l!Dllily to lh• ZB 
• l(IOO ~per SWJ11d 

8CCl3 Anembled &le$\ed . , . - • - . ..... - . $140. 


ZB EPROM PROGRAMMER 

• 	Tran.s~r BllSIC or Ammbty lanll-. ;appl1C01LM 
JllOIJrarns flam RAM 10 l!71o or 2732 EPROhl 

• ReQ1.1ttS Z8 El<PinSIOll Baalll lor CJlli!ril10n 
ecca1 Assembled • Tes.tld ....... •.. .. . t\45. 

• 	Add• illllMl!lflal RS lJ1C aAO o~o-1sol•ll!d 20 ma 
rurrnn~ lcJOp semi poft to- Ille ZB 

• Rllns al 75lo19,200 biud in illl p«JIOCOIS. 
ICC08Anml!lbled & Tesled , .. .......... $160. 

:=--­
As lrtlH/Jml In Cl1ttfa~ Clrcull Ctll11 
BYTE lrlagu!M S11plemb111. Orltlbflr 19BZ. 
Mlt11MD; 15 ii ~ genernlla<! pro1es!100ill \IOICZ 
quahly f•~·ID-S]IU(/I i;vn ~r tMI .. MSlly 1nl!!r· 
fatl!d lo any ooml)ll1et modtrn , RS-zm: ~I 
Ot pat\llll!I out~ devlCli! ind p<Vtide.s soeWl ol 
ull!Jf.tievillll! drutly 
• Unllmtll!il ~buLary• 
• 64 praorammabl! 1nlleclioll 1Mts. 
• 61( l.m·la·speedi ~011i11m 
• flJl1 ASCII ch•r.ir.Aor 5111 ll!COQMI~ and echo 
• RS232C and pa1alli!l output 
• 1000 i:Nracie1 bufter, 3000 optional 
• AdJu~tl~e bi!U!I rates (75-9600) 
• Spelling oulpul med~ 
• 7 DClilllf• music ind~ c~oos 
• On boird i1ud10 ampl1l1e1 & ~ 5"11pp)y 
• ~-0"'1(-0JI hindsh Ing 
MWI AsHmblod wi!h 1K bulll!r ••.• , •... , • .$299. 
M'll)2 Complet! Kll wtlh 1M ~uNe• ••• , , • •••• 219, 

Add SlS,00 1o13Kblltler apllan. 

AJ malull!d in Clmlil'l Clrcull Cellar 
BYTE M119aiino. Seplombor 1981 
Th! SWl!eL·TI •tt \lol(:IJ Syrlth~IZl!f al!Oll•S you IQ add 
speecti OI unhtrloted \IOCMllllary Ill yourApflle Oar ilf'o/ 
OOilJlllltfr 'l!lh aJritilel pfinLC!F POrt a1 very loW cosl 
• Ut!VM \lllrn SC-OJA SJJ!lectl S~lnes<!!>!. 
• 1.lnTimtll!d l'OOilbtil;uy 
• ~-to·S!lttdl A11111nthm on d!Sklor Apple II 
• CllnlAll\S 64 l)honl!ml!'I il(iCt!S~ by 5-b~ CoQe , 
• FOllr IMl!i ol JlllWJIOlmmallle ..1~i011 
• On hllird oudJO unplmer & volurrie control 

STll2 ~pje ti plu9-ln. Anambled & Tel1ed 


wil!I Tut-1a-Speecll ~lallrithm an 3.3 disk •• It!. 
NEW LOW PRJCElll 
STOf ~r11llot Pon Venio•, AUernbled • • , , .. 99. 

New Law Ptlce 

llle SC-OIA Spel!Q'I SY')thes11l!I' Is acomolf! l'lt 5etl· 
ton~Jneo souo seate 00\llCe Olal pl!Onetlcall)' synl,JllCs­
w ain11nuous ~ ol W!hmlted 'IOtll!JIQr; u~ 
I• Mk:r<Mltand Sweei·t "' 
SC01~ Ouinlltyl-'Mi . .. ......... _$52. H . 


JOO + ......................... ·- 40. u , 

1000 + ... . ., ..... .. ............... 30. ea. 


Ai ltlllU!fd In CJ11t/a~ Clmlfl Cellat 
errt 111ao1t1ne. A41g11sJ 1982 
A(1d r.<JIO< grapillc.\. ilfllrmlmn &3-0 <Heels to yoor 
S·IDO, TRS·BD ,lridel I•nd 01 & AjJplt II., klwco•t 
The S~ Edl!Or 5041Wale ~ lnOOd•U pal!Mn 
~d1tor Sllflle editor. ski! SllOW, a'1d clerno iceries all 
In BASIC Can be used wi Color Moo or or lV ~ 
ijnd rl moolllolDr 
• Resoillll0n-i56x19?. f'tt~! . 
• 16 cdor' mcludl~g Black &Tll!ns1J;11e11t 
• 161< ilyt"" o• boa•d IJ() mapped V>deo m!fllory
• ~.n TMS99111A Color Vllloll t'rllll3'0' 
• 32 SPRITES. t.cillta ft$ 3·D •HOCL 
• Composite \lldco ou111111 
• 	1<1e11 & Tl!(lapt~ l\alle LOGO sof!Wll r~ o~ 1~ 
~nlheE-Z~~s 

~!He ti H co1 111 pfuu·I~ boanl 
wK~ Svpe1 Ed~··O• 3.J disk. 

EZD1 As11mliled & To.ted .. .. .. . .. • .. . Sl5D• 
E202 Co[llplel• Kll ... • .. .. .. . .. .. .. .... ll5. 
NEW!' s- 00 E.ZCO!o•Gt9llll~ board W.1~ SQUAii 

ocner.ilDr. Atm 1ype fOY ~lei; 1~1tl13Cll . 11hl$ Mllasre 
CPIM SllpErE«ilm Sllftwa11 on 8" disk. 
E211Uu:embledA Ttsled .. . .. .. . .. •.. $28!1. 
TAS·80 Madel I01 Madel Ill E· ZColo< wl SIJl)el Edi· 
101soltw:iJe. "'°""'r ~npty and ~ure 
Auembted& 1u1ed .. . . _. _. . _.•. ,... W!l . 
Complete ll~ ..... .... .... . ZJ9, 

AJ lrt~ured In C11n:I•~ Clrcull CP.1111 
BrrE lil•gwoe, MMth 1983 

The neo.esl em to Jl)llllfll~ gfO/llfl!l ~sl 01 
wodocls 1s llns 300 Baud Mocmm 11 is CtY$1al 
tOflliollcd, uses Ille l1 1MS 99532 IC, conlill!S jUSI 
2.'i palls •n~ (:llJ bl! used l'!tn an '1CQ1JS11P a>uplC' Of 

in adlted connec1 ITIOllo 
M004 Cllm!llete Kit _. • . .. . .. • .. • .. .. ....S50. 
MOOS Tnlnsfnrmer ror Dlttcl Conneel Mode • • • t . 
ACl)I Atoos t Couple.I Klt • • . • . • .. • .. -.. IB. 

TRIPLE VOLTAGE 
POWER SUPPLIES 
-+~ (a 300 ma. + 1-12'1 (• 25 ma. 
Uf'Sai Anfml!ledlr Tesltd , ..... , , , , ..... $35. 
UPSD2Complete1111 ........... . .. , • • 27 
+ 5v ~· 1Amp. + 12v 01 "5 Amp. - 12ll (JI SD ma. 
UPS03 Asnmblell Uesled . _.. _... , . .. .. 511. 
UPS04 Compll!1e Kit ..... .. ..... , • , . .. .. &D. 


MICROMINT INC. 561 Willaw Avenue. 
Cedarhurst. NY 71516 
To Order: Call Toll Free 1-.800-645,3479 
For Information Call: 1·516·374~6793 
Call: Monday-Friday, 9-5 PM 
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Circle 311 on Inquiry oard. 

The Racal·Vadic 212 PA 
cests a little more than the 
Hayes Smartmodem 1200 
for 8 good reasons. Look: 

VA212PA HAYES1200 
Front-pane.\ operation YES NO 
Dial-tone a.nd call-progress detection YES NO 
Per manent te!ephone-numbet storage YES NO 
Automatic redial and Unking YES NO 
Security feature YES NO 
Synchronous operation YES NO 
BuiJt·in telephone Jaek YES NO 
Complete diagnostic test features YES NO 

Buy, lease or rent the Racal-Vadic 212 PA 
from MTI and getmore for your money. 

We are authorized distributors of Racal •Vadic's full line of 
modems and acoustic couplers. Plus you'll find MTI is the one 
source for all the terminals, peripherals, systems, applications 
expertise and service you'll ever need At great prices. Call us, 

New York: 5161621-6200. 2121767-0677, 518/ 449-5959 

Outside N.V .S.: 800/ 645-6530 


NewJersey: 2011227·5552 

Ohio: 2161464-6688 


"QED" Discounts 
VISA & MasterCard 

ApplicaOun~ ·pccit lbt.. & DattfbulOri;, New York, New Jersey Md Ohio. 
DEC !h t.el, I.ear Sl•'l!ler, T""H fas~mijnl.!, lltt.aJ>rOdUd.O, Dillblu, JC.om, 
H!iulline, ll•11:4l-V~dlc. Oflliti>l Eni!111rot111~. MJ CO !. Ctphor U.S.0..s llll,1Pro""""' C<>mpottJn, ~UcroPro, lfl!r<ltOfl, Poly;on M>a Select. 

breaking rules. 
1f there are only two machines, the 

program exercises the Johnson 
algorithm, determines the optimum 
sequence; prepares the machine 
loading schedule, and calculates the 
performance Characteristics of the op­
timum sequence. If there are more 
than two machines, the program 
searches through the M - 1 two­
machine problems according to the 
procedures outlined in the Method 
section (page 555) . 

When the search is completed, you 
are presented the best (i .e. , having 
the sbortest total facility processing 
time) sequence (or sequences) for 
consideration . Again, performance 
characteristics are computed, and the 
machine loading schedule (to th 
nearest whole time unit) is available 
for examination and rumination.. At 
this point, the manager can either 
work on a .new series of jobs or return 
to modify the data of the original set 
of jobs. The latter permits the 
manager to test the sensitivity of the 
recommended job sequence to small 
changes in expected process times for 
various jobs. An examination of alter­
native job sequences with similar 
performance characteristics provides 
an opportunity for the manager to ex­
plicitly consider other factors, .such as 
priority job or machine maintenance 
requirements. 

Note that the program has an op­
tional print capabiHty. In particular, 
it is set up to allow printed output us­
ing an Epson printer and an SSM 
AIO board. Obviously, modifications 
to the printer driver at lines 7060 
through 7620 are necessary for other 
printers and interfaces. 

Partial output for the paint shop ex­
ample is shown in listing 2. Two job 
sequences (Rabbit1 Cobra, Corvette, 
Daytona, then Turbo-ZX; Rabbit, 
Cobra, Daytona, Corvette, then 
Turbo-ZX) have. the minimum jdle 
time (290 hours) of those sequences 
that were examined. Both represent 
equally good job process sequences, 
and the corresponding Loading 
schedules are determined by the pro­
gram. Although the machine loading 
schedules are presented only as 
video output, the output for the two 
good sequences is shown in tables 3 

516 5ep1e mber 1 -3 IO llYtE !'ul>lk•linn• Ille. 
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Tax 
planning 

software you 
can count on. 

Reliable. Accurate. 
From the company you 

can count on... 
AARDVARK/McGRAW-HILL 

*Professional Tax Plan-for individual 
Federal tax planning 

*Estate Tax Plan- for individual 
estate tax planning 

Available for most microcomputers. 

For more information, call (414) 289-9988. 


~,j~AARDVARK/McGRAW-HILL
itnUI Count On Us. 

783 North Water Street/Milwaukee. Wisconsin 53202 
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Listing 2: A partial listing of the 01ttpttt from the program in listing 1 using the paint shop example. The initial sequence and four possible 
sequences are shown. 111e two sequences with the least 1:mro1mt of idle machine time (290 hours) are then listed as good job sequences. 

lNITIAL SEOU ENCE 

ORDER J08 NAME FINISH TIHE 

CORVET 2& 

:2 DAYTON 4B 

'>,, TUR80Z 57 


RA981T 6 0 

5 COBRA 79 


PERFORMANCE CHARACTERIST ICS FOR 
lNITIAL SEQUENCE 

TOTAL FACI LITY PROCESSING TIME 
" 474 HOURS 

TOTAL MACHINE PROCESSING TIME 
"' 130 HOURS 

IDLE MACHINE TI ME 
~ 3 44 HOURS 

A POSSIBLE SEQUENCE IS: 

ORDER JOE NAME FINISH TIME 

J COBRA 27 

2 RABBIT 30 

3 DAYTON 511 

4 CORV ET M 


TURBDZ 75 

PERFORMANCE CHARACTERl ST l CS FOR 
TH l S SEQUENCE 

TOTAL FACI L I TY PROCESSING T IME 
"" q50 HOURS 

TOTA L MACHINE PROCESSI NG HME 
"" 130 HOURS 

IDLE MACHINE TIME 

~ 320 HOURS 


A POSSIBLE SEOlJENCE JS: 

ORDER JOB NAME FIN ISH Tl ME 

1 RABBIT 9 

2 COBRA 28 

3 DAYTON 49 

4 CORVET 59 

5 TURBOZ 70 


PERFORMANCE CHARACTERISTICS FOR 
THlS SEQUENCE 

TOTAL FACILITY PROCESSING TIME 
~ 420 HOURS 

TOTAL MACHINE PROCESSING TIME 
~ 130 HOURS 

I OLE MA CH JNE Tr ME 
= 290 HOURS 

A POSS IBLE SEQUENCE 15: 

ORDER JOB NA ME FINI SH TIME 

t RABBIT 9 
2 COBRA 29 
3 CORVET 3 9 
4 DAYT ON b l 
5 TURSO Z 70 

PERFORMANCE CHARACTERI STICS FOR 
THIS SEQUENCE 

TOTAL FAC ILITV PROCESSING TIME 
~ 4'20 HOURS 

TOTAL MACHINE PROCESSING T INE 
'"' 130 HOURS 

IDLE MACHINE T IME 
290 HOURS 

A POSSIBLE SEQUENCE IS: 

ORDER JOB NAME F 1N l5f-i T1ME 

RABB I T 9 
2 CORVET ~7 

COBRA '14 
ii OAVTON bS 
5 TURBOZ 7 4 

PERFORMANCE CHARACTERI ST I CS FD 
rHl S SEC! lJENCE" 

TOTAL FACJLITY PROCESSI NG TIHE 
= 444 HOURS 

TOTAL MACHINE PROCESSING TIME 
"' 130 HOURS 

IDLE MACH INE TlME 
1'1 HOURS 

A GOOD JOB SEQUENCE lS1 

ORDER JOB NAME FINISH TIME 

1 RABBIT 9 

2 COBRA 2 8 

3 CORVET 39 

4 DAYTON 61 

5 TURBDZ 70 


PERFORMANCE CHARACTERISTJCS FOR 
THIS SEQUENCE 

TOTAL FAC1LiTV PROCESSING TIME 
"' '1 20 HOURS 

TOTAL MACH INE PROCESSI NG T IME 
= t 30 HOURS 

IDLE MACHINE T IME 
290 HOURS 

A GOOD JO& SEQUENCE 15: 

ORDER JOB NAME FINISH TIME 

RABBIT 9 

2 COBRA :'8 

3 DA YTO N 49 


CORVET 59 

5" TU BOZ 70 


E FORMANC E CHARAC TERISTI CS FOR 
THIS SEQUENCE 

TOH\ FAC JL! TV PROCESSING l!ME 
= 4 ~(I MOLJRS 

TOTAL MACHINE PROCESSING TIME 
= l :;o HOURS 

TOLE r1ACHIN E TJME 
~ '.:9(1 HOURS 

BYfECOVERS 
The prints shown at left are beautiful CoOedor Edition 8yle Covm, 
strictly limited to 750 pdnls ~' and signed and numbered by the 
~ Robert Tinney. l!ach print Is 18 in. x-22 in., and is accompanied 
by its own r.ertift.cate oUuthenddly.To order, use the coupon below. 
Visa and Masle!Card orders may cill 1-504-272-7266. 
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First Alternative Sequence lor Schedule of Operations 

Major Trim Paint Body 
Job Body Work Removal Strip Fi nish Paint Reassembly 

In Out In Out In Out In Out In Out In Oul 

Rabbil 0 0 0 i i , 1 7 7 a 8 9 
Cobra 0 0 1 2 2 7 7 23 23 27 27 28 
Corvette 0 0 2 6 7 13 23 35 35 37 37 39 
Daytona 0 0 6 9 13 17 35 55 55 59 59 61 
Turbo·ZX 0 16 16 18 18 20 55 65 65 68 68 70 

Table 3: A sched11 le for the first good job sequence in listing 2. Note that the Rabbit is ftni lted lnj the nintli hour, and a/I cars are finished 
after 7D liou rs. 

Second Alternative Sequence for Schedule of Operations 

Major Trim Painl Body 
Job Body Work Removal Strip Finish Paint Reassembly 

In Out In Out In Out In Out In Out ~ n Out 

Rabbtt 
Cobia 

0 
0 

0 
0 

0 
1 

1 
2. 

, 
2 

, 
7 

1., 7 
23 

7 
23 

8 
27 

8 
27 

9 
28 

Daytona 0 0 2 5 7 11 23 43 43 47 47 49 
Corvette 0 0 5 9 11 17 43 55 55 57 57 59 
Turbo-ZX 0 16 16 18 18 20 55 65 65 68 68 70 

Table 4: A schedule for f/le second good job seq11ence in listing 2. Here the Daytona and the Corvette /lave switched places, bid again 
all cars are finished after 70 hours. This sc/:edu/e could be used if tile Daytona had a higher priority than the Coroette. 

and 4. You can use the start and 
finJsh times for each job at the 
machine stations to identify idle 
times. You can plan the reassigning 
of idle employees and the scheduling 
of equipment maintenance during 
idle periods. 

Now you can use other criteria to 
distinguish between the two se­
quences. For example, suppose the 
owner of the Ferrari Daytona was a 
valued customer and required the 
finished car as soon as possible. The 
Daytona could be delivered 12 hours 
earlier using the second good se­
quence. The Corvette job then suffers 
a 20-hour delay, but the total process­
ing time remains at 420 hours. 

Conclusions 
We have presented a microcom­

puter-based scheduling algorithm 
that can be helpful in identifying job 
sequences that minimize total facili ­
ty processing times. Analyses to de­
termine the effects on schedules and 
performance characteristics of 

changes in the machine operations 
time are easily obtained. In taking 
this approach to the flow-shop prob­
lem, we assumed that processing se­
quences were identical for all jobs, 
process times for each job on each 
machine were able to be determined , 
and all jobs arrived simultaneously. 
We developed this approach as an aid 
in managerial decision making, 
which is the goal of applied opera­
tions researchers.• 
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What's New? 


Always a Trainer, ET-100 Has Design/Test Capablllty 

Heathkit/Zenith Educa­

t ional Systems' I 6 -bit 
ET- I 00 Learning Com­
puter can be upgraded to 
a full, 192K-byte disk­
based computer. yer it's 
always capable of func­
tioning as a trainer. This 
mulripurpose computer 
can serve as an electronic 
base for designing and 
resting prorocype circuits 
because it has a unique, 
top-mounted solderless 
bre<idboard for unlimited 
experimentation . Together 
w ith its companion ad­
vanced microprocessor 
course. the ET-100 Is quite 
probably the first complete 
I 6-b it m icroprocessor 
training system produced 
for mass distribution. 

ET- l OO's breadboard 
has solderress connector 
blocks that provide easy 
and direct access to ad­
dress. control. data. and 
110 lines. Four voltage sup­
plies for powering experi­
ments and a parauer port 
are also provided. It can be 
used for conducting exper­
iments. building and test­
ing circuits. and tinkering 
with the computer's inter­
nal functions. A dust cover 

protects the breadboard 
when it's not in use and 
serves as a convenient 
video-display platform. 
Even when it's fully up­
graded, you can return the 
ET- I00 to the training 
mode by removing the dust 
cover and entering a simple 
keyboard command. 

An 8088-based com­
puter. the basic ET- 100 
has 16K bytes of RAM. 
cassette and RS-232C 

ports. composite video 
output. and 30K bytes of 
ROM containing a CP/M­
86 assembler. screen 
editor. and a graphics 
debugger. A detached, 
95-key keyboard gener­
ates the 96-character 
ASCH set. ASCII characters 
can be displayed in 24 by 
80 format on a high-reso· 
lution monitor or in a 20 
by 40 format on a stan­
dard home television. Six­

teen function keys and a 
numeric keypad are pro­
vided . 

The ET- I 00 advanced 
mfcroprocessor training 
course 1s desfgned to teach 
the fundamentals of 16-bit 
microprocessor technol ­
ogy to borh beginners and 
veteran 8-bit program­
mers , It treats l 6·bit 
technology as a srandard 
for today's microproces­
sors rather than as an ex· 
tension of 8-bit com ­
puting. The course pro­
ceeds step by step from 
the basics of 16-bit tech­
nology to such advanced 
topics as data handling. in· 
terfadng. and software 
programming. A variety of 
experiments and self-tests 
are provided. It's available 
in versions for classrooms 
and self-Instruction . Suc­
cessful completion of the 
home-study course entitles 
you to eight Continuing 
Education Units. 

An upgrade package 
converts the ET- 100 Into a 
complete d.isl<-based com­
puter capable of running 
l 6 -bit software under 
such Z-100 operating sys· 
terns as 2-DOS. The pack-
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age contains I 28K bytes 
of RAM, a floppy-disk con· 
rroller, a 48-rpi doubfe­
sid e d double -dens i ty 
3 20K-byte floppy-disk 
drive, two RS-232 ports. a 
programmable timer, a 
Centronlcs parallel port. 
and a 64K-byte v ideo 

board w ith bit-mapped 
graphics. Color graphics. a 
second disk dive, and 64K 
bytes of RAM are also 
avaHable . N ine other 
courses are planned. 

The only peripherals re­
quired are a video monitor 
and a cassette tape re­

corder. In kit form. the 
ET- 100 costs 5999 .95 . 
Factory-assembled and 
tested, it's s1499.95. The 
complete self-instruction 
course is S99.95 The up­
grade kit is priced at 
s1299.95 ors 1999.95, as­
sembled and tested . For 

full Information. write to 
Heathkit/Zenith Educa­
tional Systems. Heatll Co .. 
Department 150- 125 , 
Benton Harbor. Ml 49022 . 
Circle 650 on Inquiry card. 

Dual-Processor Multiuser System Eyes Business Market 

At CP/M '83 East in 

Boston later this month. 
Compupro w ill unveil the 
Multfpro Model MP 1 O, a 
four-user microcomputer 
capable of simultaneous 
8/ 16-bit program execu­
tion yet priced at less rhan 
s1800 per workstation. 
The Model MP 10 is aimed 
ar businesses seeking to 
run their databases on a 
system more powerful 
than a personal computer 
network. lt supports com­
munications and word 
and da[a processing 
through a shared data· 
base. which. In turn. pro­
vides access to informa­
tion more rapldly than 
through a network. 

In a standard MP IO 
conFiguratfon. each work­
station has access to a 
dedicated 64K-byte ZBOB 
processor for 8-bit pro­
grams. The central proces­
sor. an 8-MHz 8088. and 
its I megabyte of main 
memory are dynamically 
allocated ro each user. 
w ith the Z80B functioning 
as a terminar handler for 
running l 6-bit tasks. The 
multiprocessor design is 
said to make all system 
resources potent ial ly 
available to each worksta­
tion at any time while 
allowing operators to run 
an 8- or 16-bit program. 
Concurrent operation is 
provided under a Compu­

pro-enhanced MP/M aper· 
ating system. 

Key hardware features 
include five serial ports. a 
modem connector. a Cen­
tronics-type printer port. 
384K bytes of solid-state 
disk memory. and dual 
5 V.. -inch floppy-disk drives 
with 1.6 megabytes of for· 
matted storage capac ty. 
The case measures 7 by 17 
by 2 I jnches. Bundled 
with the MP W are a 
menu-driven electronic 
spreadsheet, a word pro­
cessor. and database-man· 
agement software . 

Mass storage options in· 
elude an external 2.4­
megabyte dual 8 -inch 
floppy-disk drive subsys­

tern and an internal 5 !4 ­
inch W inchester hard-disk 
drive with 40 megabytes 
of storage. Other options 
Include an 8-MHz 8087 
coprocessor, up to 4 
megabytes of solid·srate 
disk emulator, and a net­
work Interface. 

The MP IO is the first ;n 
a series of hlgh-perfor­
mance business com· 
purers deparring from 
Compupro's trad tiona l 
S· I00 bus architecture. Its 
base price is 54995. ex­
cluding terminals. For full 
details, contact Compu­
pro. 3506 Breakwater 
Court , Hayward . CA 
94545, 141 5) 786-0909. 
Clrcle 651 on inquiry card. 
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PORTABLE COMPUTERS 


Self-contained recharge­
able nicad batterfes power 
the UDl-500 portable com­
purer for up ro I 2 hours . 
Mass stor.ige is provided 
by dual 3V2-lnch 322K­
byte micro drsk5 thar fea­
cure OMA data transfer 
and automatic power 
down to conserve power. 
The UDl-500 comes with 
rwo CMOS central proces­
sors and two DOSes: the 
280 with CP/M 2.2 and the 
RCA l 805 w irh MicroDOS. 
Standard features include 
64K byes of RAM. 2K bytes 
of video RAM. an acces­
sory slot for a 300-blt-per­
second jbpsl modem. an 8­
line by 40-character LCD 
display. a 59-key keyboard 
with 6 so~ function keys, a 
Centronlcs-rype paraner 
connector. and an R5­
232C serial port with data 
rates ranging from so to 
I 9,200 bps. The UDl-500 
measures I l by 13 by 3 Ya 
inches and weighs 12% 
pounds. 

some of the software 

Nlcad Batteries Power 

Portable for Half a Day 


packages available for the 
UDl-500 are BASIC-80, 
CBASIC. a spreadsheet 
and a texr processor. Hard­
ware options include 
do uble-sfded 737k-byte 
disk drives. a 1200-bps 
modem, up to 256K bytes 
of RAM. and an internal 
AC power supply. For 
more information. contact 
Universal Data Inc., M-15, 
3960 Ortonville Rd.. Clark­
ston, Ml 48016. !BOO) 52 l ­
I056; in M rchigan, 13 I 31 

625-0158. 

Circle 652 on fnquiry card. 


Notebook Computer 
Casio has introduced the 

Model FP-200 notebook 
computer. Containing BK 
bytes of RAM and 321< 
bytes of ROM. the FP-200 
offers a 20-column by 8­
llne display that can handle 
both data and graphic In­
formation. I has a full-sized 

QWERTY keyboard WfCh 
an Integral keypad and an 
RS-232C po11 for communi­
cations . A Centronics 
parallel port lets you use 
the FP-200 with a printer 
or plotter, and its 110 port 
provides for future expan­
sion. A cassette port allows 
you to load and store pro­
grams. RAM memory 1s ex­
pandable to 32K bytes. 

The retail price of the 
FP-200 IS 5499. Contact 
Casio Inc.. 15 Gardner Rd .. 
Fairfield, NJ 07006, (20 I) 
575-7400. 
Circle 653 on Inquiry card. 

16-Blt Portable 
Bundled with 

Software 
The 16-bit 8088-based 

portable Columbia VP is 
bundled With 15 business 
and professional applica­
tions packages. lncludlng 
MS-DOS. MS-BASIC. com­
munications. accounting, 
and the Perfect Writer and 
Perfect Flier. This I 28K­
byte IBM PC-compatible 
weighs 30 pounds and 
comes with two 5 V.. -fnch 
half-height floppy-disk 
drives handling 320K bytes 
of data. Its green-phos· 
phor, 9-inch display offers 
full graphics capabiHtles: 
640 by 200 or 320 by 200 
pixels in an 80- or 
40-Column by 25-line for­
mat. The VP's 83-key key­
board is IBM-standard . 

Interfaces include parallel 
and serial ports. eight-level 
priority interrupt and DMA 
controllers. and an IBM PC· 
compatible expansion slot. 
RAM memory is expand­
able to 256K bytes. and a 
socket for an 8087 copro· 
cessor Is provfded. 

The Columbia VP costs 
52995. For additional jnfor­
mation, contact Columbia 
Data Products Inc.. 9 I 50 
Rumsey Rd., Columbia, 
MD 21045. 1301) 992­
3400. 
Circle 654 on Inquiry card, 

Your Passport to 
Portable Computing 

The Anderson Jacobson 
Passport comes wirh 2561<. 
bytes of RAM, two 320K­
byte disk drives. and a 
7-fnch amber screen . The 
'BM PC-comparlble Pass­
port uses an Intel 8088 
microprocessor operating 
at 4.77 MHz. It offers 20K 
bytes of display RAM and 
BK byres of ROM for diag­
nostics and general 1/0 
routines. The 84-key de ­
tachable keyboard has I0 
function keys and a numer­
ic pad. The alphanumeric 
screen format is 25 by 80. 
Greek, foreign language, 
mathematics, and line­
dra wing symbols are 
among the 256 characters 
available. Drsplay attributes 
include underHne. blink. in­
tensify, reverse video.. sub­
script. and superscript. A 
parallel printer port is pro­
vided. and che Passport's 
RS-232C port offers pro­
grammable asynchronous 
data rates ranging from 
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110 ro 19,200 bps and 
synchronous bysnc and 
bit-oriented proto cols 
f I00.000 bps maximum). A 
builHn . 300-bps Bell 
103J-compatible modem 
with auto-answer capabil­
ities fs stan dard . The 
20·pound Passport is sup­
plied with MS-DOS, Multi­
plan. text editing. com­
munications, relat ional 
database. and e)(ecutive 
desk softWare. 

Two versions are avail­
able. The first, which costs 

appro)(imatefy 54500. has 
two disk drives. parallel 
and seria l pom. battery­
backed dme and dare 
clock. rhe modem. and 
software. The second ver­
sion Is a single-disk model 
with dual 1/0 ports and 
opera(ing system software. 
It's priced in the low-S3000 
range. For complete par­
ticulars, contact Anderson 
Jacobson Inc.. 521 Charot 
Ave.. San Jose, CA 95131, 
f408/ 286-7960, 
Circle 655 on Inquiry card. 

Portable Computer with Network Capabllltles 
The Teletme I may be 

the first portable computer 
with network capabiHties. 
An optional RS-422A net­
work port is all that's 
needed to link the TeJetote 
I wirh a Televideo network 
for access ro shared files. 
primers, and electronic 
maH. 

The basic Teletore has a 
9-inch video display w ith 
640 by 240 high-quality 
graphfcs reso/urion and 
24-line by BO-character for­
mar. Mass storage rs in the 
form of a single 368.6K­
byte tformatted) 5V.. -fnch 
floppy-disk drive , Addi­

rtonal hardware includes a 
Zilog ZSOA. 64K bytes of 
RAM. a mouse porr for 
quick cursor manipulation, 
two RS-232C printer/ 
modem ports. and tele· 
phone c:onnecrions. Sup­
plied softWare is made up 
of the CP/M operating sys­
tem. the GSX-80 graphics 
extension, and word pro­
cessing, spreadsheet, and 
graphics packages. The 
25-pound Telerote is so~­

ware- and media-compat­
ible with the 8-bit Tele­
video TS803 desktop com­
puter. 

Teletote's RAM memory 

is expandable to J 28K 
bytes and a second floppy­
dfsk unit is available for 
5449. The network option 
costs S495. A mouse costs 
599. The Teletore I costs 

S 1499. A two-drive ver­

sion is priced at 5 1899. 

Contact Televideo Systems 

Inc.. 1170 Morse Ave .. 

Sunnyvale, CA 94086 , 

1408) 745-7760. 

Circle 656 on Inquiry card. 


Desktop 
Performance In 

Portable 
The Janos C2 JOO por­

table computer fs said to of­
fer the performance char­
acteristics typically asso­
ciated with desktop com­
puters. This 25-pound ma­
chine. built around a ZSOA 
central processor. comes 
with 64K bytes of dual­
ported RAM. two RS-232C 
ports, and a palr of 3 Y2 ­
inch 322K-byte (formatted) 
Sony micro-floppy-disk 
drives. Jts 92-key detach­
able keyboard features an 
IBM Selecrric-style layout 
and a full numeric cluster 
as well as an entry key and 
I 0 function keys. A 9-inch 
P-3 I phosphor screen pro­
vides a 25-llne by 80-char­
acrer format. For expan­
sion. an integral compart­
ment for a third disk drive 
and five STD bus card slots 
are available. The basic 
unit comes wrth such soft­
ware as CP/M. Spellbinder. 
Multlplan. and BASJC-80. It 
costs 53995 from Jonos 
Ltd.. 920-C East Orange­
thorpe, Anaheim. CA 
92901 . f714) 999-666 r . 
Circle 657 on inquiry card. 

PC·SOOO Runs on 

Batteries or AC 


Power 

Sharp Electronics' PC­

5000 portable computer 
operates from a recharge­
able builr-fn battery or from 
an AC adapter. The basic 
I I -pound PC-5000 comes 
with I 28K bytes of RAM, a 
typewriter-style keyboard. 
I 28K bytes of bubble­
memory storage. and an 
8-line by 80-character LCD 
display wfrh a bit-mapped 
graphics capacity of 640 by 
80 dots. A character set 
containing 256 characters 
and symbols Is provided. 
The unit ;s programmed in 
BASIC 

A wide assortment of 
options are available, in­
clud;ng a high-density dor­
matrix thermal impact 
printer, a 10-key modem/ 
auto-dialer, disk drives, and 
three-octave sound capa· 
bWties. Initial software offer­
ings on bubble-memory 
software cartridges include 
a word pmcessor. spread­
sheets, a database man­
ager, and an executive 
planner. The basfc PC­
SCXJO costs 52500. For full 
details, contact Sharp Elec­
tronics Corp.. Systems Divi­
sion, I 0 Sharp Plaza. POB 
588. Paramus, NJ 07652. 
Circle 658 on .inquiry card. 
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20 Megabytes of Hard-Disk 
Storage In Portable 

The Star-Ute HD20 is an 
 Three 5-100 bus slors are 

S- I00 bus portable com­
puter With a bu ilt-in 
20-megabyte h,ard-disk 
drive. A Z80A computer 
running CP/M 2.2. the 
HD20 has 64K bytes of 
RAM. 1B3K bytes of noppy­
dlsk storage, a 9-inch 24 by 
80 green screen. and a de­
tached keyboard with 26 
user-programmable func­
rion keys. Display attributes 
include half-Intensity. 
underllrnng. blfnking. and 
reverse video. Single serial 
and Cemronfcs-type paral­
lel ports are provided. 

opened for expansion , 
BundJed w ith the HD20 is 
word processing. spread­
sheet, modem. and ac­
counting software. It 
weighs 34 pounds and 
measures 7% by I 6% by 
I 6 i$ Inches. 

The suggested reta,1 
price for the HD20 Is 
54995. Furtherinformatron 

is avaUable from Computer­

shop Inc.. I 39 First St.. 

Cambridge. MA 02 I 41 . 

(6l 7J 661-3723 . 

Cfrcle 659 on lnqufry card. 


Computer with Bubbfe Memory 
The Teleram 3000 por­

table computer we;ghs 9 
pounds and is sm al l 
enough to rest comfortably 
in your lap. Princlpal specifi­
cations are 64K bytes of 
RAM. 4K bytes of ROM. 
l 28K or 256K bytes of 
nonvolatile bubble mem­
ory. an RS-232C lnrerface. 
and a flat-panel LCD 
display w ith a 4-Hne by 
BO-character format. The 

3000 has a typewriter-style 
keyboard with numeric 
and cursor keypad and 16 
software programmable 
functJon keys. The CP/M 
2.2 operating system is 
standard. It's powered by 
internal rechargeable bat­
ceries. 

Options include floppy-
disk drives. a text/graphics 
display, networking, and 
communication interfaces. 

The basic Tereram costs 
S2495. With 256K bytes of 
bubble memory , It's 
52995 . For details. contact 
Teleram Communications 
Corp.. 2 Corporate Park 
Dr., White Plains, NY 
10604. (9 14) 694--9270. 
Circle 660 on tnquiry card. 

SKS Unvelf s Line of 
8/ t6-Blt Portables 
SKS Computers has in­

rroduced a modularrzed 81 
I 6·blt fine of portable 
microcomputers. In an 8-bit 
ZBOA configuratron. the 
desktop-compatible SKS 
2502 Nano comes with 
dual 400K-byte SV.·lnch 
floppy-disk drives. BOK 
bytes of RAM. a keyboard 
controller, cwo RS-232C 
serial ports, and CP/M. Its 
display is a 9·lnch green 
saeen w ith a I 6 or 24 by 
80 format With reverse 
video/magnified character 
att~ibutes . Priced at 52495, 
Nano is supplied with such 
software as interpreted 
CBASIC and Perfect Writer, 
W ith the addition of a 
I 6-bit 80 186 processor, a 
parallel port, or a 5 V4 -lnch 
W inchester hard-disk drive. 
the Nano becomes a duaJ­
processor 8/ 16 portable 
computer with I 28K bytes 
of RAM . Thfs version costs 
53295. including MS·DOS. 

The SKS 252 Pico is also 
avai,able. This portable in­
corporates the same fea· 
tures as the Nano, except 
that it carries two 3V2-inch 
200K-by e micro-floppy­
dJsk drives. The 8·bit ver­
sion costs S2595; the 8/ 
l 6-blt version is 53395. 
Comacr SKS Computers 

Inc., 409 I Leap Rd ., Hil ­

liard, OH 43026. 16141 

876-8668. 

Circle 661 on Inquiry card. 


Large Memory, Math 
Processor In Portable 

The Sord M23P portable 
computer weighs 1 9 
pounds and can be tucked 
fnto carry-on luggage. A 
Z80A-based computer, the 
M23P has an Am95 I I 
arithmetic processor, I 28K 
bytes of RAM. and cwo 
3Vi-inch 290K-byte micro­
floppy-disk drives. Two 75· 
to I 9,200-bps RS-232C 
serial ports. a Centronrcs­
compatible paraflel port. 
and three bus slots com­
pose the M23P's 110 sec­
tion . With the addition of 
an acoustic coupler, the 
M23P can send or retrieve 
data. Featured software rn· 
eludes Sord's Pan Informa­
tion Processing System 
(PIPSJ, which has slmplifled 
commands for making 
tables. crassifying data. 
searching, arranging lnfor· 
mation. performing cafcu­
1a tio ns, and creating 
graphs BASIC. UCSD Pas­
cal. FORTRAN, a word 
processor. and an assem· 
bJy-Janguage debugger are 
standard. When equlpped 
with a 12-inch green or a 
I 4-fnch color monitor. the 
M23P offers a 25 by 80 dis­
play format. Color cap· 
aclties include 640- by 
256-dot graphics and 8 col· 
ors. 

Options include the 
SB-80 operarlng system 
and a dot-matrix or daisy­
wheel prfnter. The list price 
is 52185. Add s 195 for the 
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green monitor and S795 
for rhe color monicor. Con· 
tact Sord Computer of 
America Inc.. c/o Mitsui 
(U.S.A/ Inc., 200 Park Ave .. 
New York, NY I0166, 
(212) 878-4403. 
Orde 662 on Inquiry card. 

PORTABLE 

PC-RELATED 

PRODUCTS 


Check and Budget 
Program for HX-20 
Data-Check, a check 

.and budget program for the 
Epson HX-20, has been an­
nounced by Dataccount. 
This program maintains a 
checking account with 
budgets and reconciliation 
and allows up to 20 user­
de~ned categories. Budget 
reports include analysJs of 
month- and year-to-date 
performance . Transactions 
can be summarized by 
category, and Data-Check 
can prim balances and 
outstanding cransactions. 
When used with the 
HX-20's microcassette 
drive. this program also 
provides extensive flle-han ­
dlJng abilities. It can accom­
modate 125 transactions 
With the I6K-byte HX-20 
and l 000 transactions 
with the 32K-byte version. 
Data·Check resides in 
RAM. so you can access ts 
fearures at any rime, 

This program is also 
available Fot the Radio 
Shack Mode) I 00 and the 
NEC 820 l . For full details, 
contact Dar.account Inc.. 
Suite 820, 516 Southeast 

Morrison St.. POB 14706. 

PortJand, OR 97214. /5031 

232-0490. 

Circle 663 on Inquiry card. 


Magazine for Kaypro 
Users 

Pro = Flies is a bimonthly 
magazine for users of Kay­
pro computers. Written for 
both the novice and the ex­
perienced Kaypro user, 
Pro =.Files has a fu ll range 
of departments. fea(ures. 
and news on Kaypro-re­
laced and Industry topics. 
Regutar departments Tn · 
elude letters co Che editor, a 
questron-and-answer col­
umn, technical tips, and 
short summaries of new 
products and applications. 

Pro= Flies wHI be 
dist:rlbuted free of charge 
for one year to new Kay­
pro owners. Subscriptfons 
for curren owners began 
with the premiere issue. 
June 1983. Details are 
available from Kaypro 
Corp., 533 Stevens Ave.. 
Solana Beach. CA 92075. 
(6 19J 481-3424. 
Circle 664 on Inquiry card . 

Stand for Portables 
A stand From Icarus 

Systems lets you adjust the 
viewing angle of your por­
table computer console up 
to 25 degrees. The stand is 
constructed of heavy­
gauge aluminum alroy and 
is painted with a scratch· 
resistant. baked urethane 
enamel. Currently. versions 

are available for the Com· 
paq, Kaypro JI , Osborne 
~ecutive . and Zorba . The 
retail price is 569 .95 , plus 
shipping. Dealer Inquiries 
are invited. Contact Icarus 
Systems. Suite l 4-325, 
2303 North 44th St.. Phoe­
nix. AZ. 85008. !602/ 945­
3993. 
crrcJe 665 on Inquiry card. 

Software and 
EPROM ProgTammer 

forHHC 
Quasar has announced 

snap-in software capsules 
and an EPROM program­
mer for its HHC {hand-held 
computerl . The software 
capsules include a pro­
grammer's aid, statistics 
and budget programs. and 
a poker/blackjack game. 
Prices r.mge from 525 to 
580. The EPROM program­
mer can be used to custom 
program capsules for the 
system . It costs S295. For 
full details, conract Quasar 
Co,, 940 I West Grand 
Ave., Franklin Park, IL 
60 I 3 l , 13 12) 625-0020. 
Circle 666 on Inquiry card . 

Computer Backpack 
The Compupak back­

pack makes it possible to 
transport port.able comput­
ers on foot for blocks or 
mlles. The water-proof ny­
lon pack Is similar to the 
type used by cross-countJy 
backpackers. Its frame is 
made of welded alumlnum 
wlth crossbar reinforcing 

and padded shoulder straps 
and waist belt. 

Compupak will accom­
modate most portable 
computers. It costs s l 39, 
plus s I 0 shipping. it's avail· 
able from Sage Designs, 
6035 Ocean View Dr.. 
Oakland. CA 9461 B. !41 SJ 
654-1619. 
Clrc/e 667 on inquiry card. 

PRINTERS 

Wlde<arrlage 

Printers 


Two versions of the MT 
180 wide-carriage printer 
are availabte from Man­
nesmann Tally. The MT 
1801 features high-speed 
132-column printing for ac­
couming. report. or spread­
sheet preparation . The MT 
l80L has letter-quality cap­
abilfties. When in the lener­
quality mode. these dor­
marrix printers operate at 
40 cps. For report prepara­
r;on, they run at 160 cps. 

Both versions feature a 
15-inch carriage and 132­
character print line. A user­
seJectabre compressed print 
option provides up to 264 
columns of data on a single 
line. Ourput formats. such 
as right-rnarginjustificat on, 
automatic centering, print 
pitch. and proportional 
spacing, can be set directly 
from front-panel controls or 
through the computer. 
These printers come wnh 
internal software rhat fn· 
tegrates text w ith graphics 
printing in the same docu­
ment. A single lever con­
trols switching from single 
cut-sheet to craccor Feed. 
Both serial and parallel in ­
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terfaces are standard. 
The MT 1801 and the 

1BOL will work with such 
t6-bit computers as the 
IBM Personal Computer 
and the DEC Rainbow and 
with 8-bit computers, in· 
eluding the Apple n and 

Osborne. The MT 1801 
costs S 998. and the ISOL is 
priced at sT 098. For more 
information. contact Man· 
nesmann Talty Corp.. 830! 
South IBOth Sc.. Kent. WA 
98032, (206) 251 -5503. 
Circle 668 on Inquiry card. 

Under-S700 Daisy-Wheel 
Comrex International motion is bidirectional and 

has announced an under- logic seeking. The print 
s700 daisy-wheel printer wheel is ASCII-standard 
capable of producing letter- with 96 petals. The ribbon 
quality copy. The Comrlter is a Brother-compatible cas­
CR·ll fearures such word- sette-type. Centronics and 
processing functions as RS-232C interfaces are 
superscripr, subscript. back- available. 
space. underline. boldface, Options include rractor 
double strike. and propor- feed. color prfnt ribbons. a 
tional spacing. lt.s SK-byre cut-sheet feeder, and inter-
buffer. capable of storing changeable print wheels 
up to three pages of data. compatible with the Com-
lets you reproduce orlglnal ricer CR-I . For more infor­
and mulriple copies of a mation. contact Comrex 
document scored in it. The lmernational Inc.. 370 I 
average print speed is 12 Skypark Dr., Torrance. CA 
cps /approximately I 40 90505. /2 13/ 373-0280. 
words per minute) . Print Circle 669 on inquiry card. 

Dual-Interface Letter-Oualf ty Printer 
The TP-11. a letter-quality, matic underscore. pro· 

dual-Interface printer has grammable margins and 
been fntroduced by Smith- tabs. and a 256-character 
Corona . The TP-11 daisy- buffer are standard. It uses 
wheel printer has a IO/ I 2 ribbon cassettes. and RS-
pitch 93-character ASCII 232C and Centronfcs ports 
print wheel with reverse are built in. 
slash. brackets. approx- A r.ractor feed attach· 
imate sign. vertical line, up- ment is available for s l 49. 
arrow. and greater- and The TP-11 costs S895 . For 
less-than symbols. TP-11 can details, contact Smith-
accommodate X/On. XI Corona, 65 Locust Ave .. 
Off, ETX/ACK, and hard- New Canaan. CT 06840. 
ware handshake protocols. j203j 972-1471 . 
A self-test switch. auto- Circle 670 on Inquiry card. 

Petite Alphanumerlc 

Printer 


Syntest Corporation's 
SP-400 alphanumeric ma­
trix printer measures a mere 
8 by 4.45 by 2.7 inches. 
Capable of producing 
high-qualicy 40-coJumn 
printouts on thermal paper. 
the SP-400 has switch-se­
lectable data rates from SO The SP-400 is s285 n 
to 9600 bps and selectable quantity, The sfngle-unit 
stop bits and parity. Input is price is S365. Both prices 
RS-232C or 2(}mA roop. A include power supply. 
40,character buffer and a Contact Syntest Corp .. 169 
LED for low paper indica­ Mnlham St.. Marlboro. MA 
tion are standard. Printing 01752, !617) 481-7827 . 
speed is I line per second. Circle 671 on inquiry card. 
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What's New? 


Hlgh·Speed 

Electrosensltlve 


Printer 

Axiom Corporation 's 

Model EX J620 is an elec­
crosensftive printer capable 
of 96(}cps operation . This 
speed is made possible by a 
··ourck-print" mode chat 
prints two characters with 
a single pass of the print 
head. In Its normal mode, 
the EX 1620 produces near 
'letter-quality characters at 
240 cps. When used with 
a mrcrocomputer. the con­
tents of a large program. 
such as Visicalc, can be 
dumped fnto the printer's 
BK-byte buffer. freeing the 
compucer for other tasks. 
The EX 1620 can operace 
as a high-speed. high-reso­
lution graphics primer with 
a density of /44 dots per 
fnch !both horizontal and 
vertical) . In addition to an 
optlonal 64 extra char· 
acters and special symbols, 
the fu ll 96-character ASCII 
set can be printed on 8V2 ­
lnch-wide paper. Standard 
Interfaces include paraUel. 
RS-232C. and 20-mA serial 
wrch busy and X/On X!Off 
prococols. 

The EXt620 costs S795. 
Quantity discounts are 
available. Contact Axiom 
Corp .• 1014 Griswold 
Ave... San Fernando. CA 
9 I 340, (2 I3/ 365-9521 . 
Circle 672 on Inquiry card. 

SOFTWARE 


Organize and Store Text by Menu 
Ouestext Ill version 3.5 is 

a general-purpose system 
for organizing. communi­
eating. and storing textual 
information by menu. Pro­
duced by lnformatfon Re­
duction Research, Dues-
text rs suitable for such ap­
plications as computer-
aided lnstrucclon, eleccronic 
publlsh ing. executive 
scheduling. and classroom 
blackboarding. It's encirely 
menu-driven and sald to be 
learnabfe in one sessron. 

Ouestext organizes text 
into tree-like menu struc­
tures and executes ma­
chine code. Standard fea ­
tures include easy up­
dating. cursor editing, error 
trapping, simpre English­
language commands, Help 
and Show facilltie.s. and file 
contrors. Print capab;l;tje.s 
include screen. text. and 
outline dumping. contin­
uous or page formats. and 
variable indentation. Oues­
rext can read and write text 
compatible wfth Wordstar. 

Oueste.lC t runs on the 
IBM Personal Computer. 
Osborne I . Xerox 820, 
Morrow Micro Deers on. 
Apple II CP/M Kaypro, and 
56K·byte CP/M systems. 
An 8-inch single-density 
disk is offered. A 24-line by 
BO-column ASCII terminal is 
required. A full system cap­
able of accommodating 99 
lines per menu. up to 6000 
screens. and 32, 700 rec­
ords costs S299.95. fn ­
eluding a self-reaching disk 
with sample applications. 
A mini version with 6 lines 
per menu. up to 40 screens. 
and 500 records is avaH­
able for S49.95 . The man­
ual alone is S29.95. Origi­
nal equipment manufac­
turer and dealer inquiries 
are welcome. For further in­
formation, contact Informa­
tion Reduction Research. 
I 538 Main St.. Concord, 

MA 01742, (6 17) 369­
57 19. 

Circle 673 on nquiry card. 


Arcade Game 
for Apple lie 

Missron: Escapel fs an 
arcade-type game for 64K­
byte Apple Hiiie computers 
from Micro-Spare. Volcanic 
eruptions have blasted as ­
teroids into orbit around 
the 12 planets in the Appel 
garaxy. You mustpiloryour 
shuttlecralt through the as­
teroids to save the Inhabi­
tants from certain destruc­
tion . Mission: Escaper of­
fers I 2 levels of difficulty. It 
costs 529.95 and s avail· 
able from Micro-Spare Inc.. 
l O Lewis St.. Lincoln, MA 
01773, j6 l 7/ 259-9710. 
Circle 674 on Inquiry card. 

Educatlonal 

Software Avallabfe 

Edusoft offers I 7 educa­

tional software packages 
for Apple. Atari. and Radio 
Shack TRS-80 users . For 
young children. Alphabet 
Song and Count provide 
practice in reaming the 
ABCs and numbers. Ele­
mentary school studencs 
can gain mathematics mas­
tery w ith Addition, Multipli­
cation, and Division Drills, 
and older students can ex­
plore computer program­
ming through the Simulat­
ed Computer program. For 
teachers. Edusoft offers 
Gr.adebook. 

Most Edusoft programs 
cost S24.95. For a free 
catalog. contact Edusoft. 
POB 2560, Berkeley, CA 
94702. (800) 227-2778: In 
Calrfornia. [415) 548-2304. 
Circle 675 on inquiry card. 
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Get the Draw on Graphics 

=-l!!lr : ~ 
~- - • I--­ ... . 

~ 

Micro-Labs' Draw 1s a any direcrion. and sections 
graphics and text-editing of the screen can be filled 
package for creating pic­ in w ith patterns. When a 
tures or designing graphics prcture is complered, It can 
screens on Radio Shack be saved on disk or tape or 
TRS-80 Model Ills equipped printed. Draw uses slngle­
with the Grafyx Solution letter commands. 
Board. Containing nearfy Draw costs S39.9 5, 
l0.000 instructions. this whjch includes I 2 high­
machine-language pro­ resolution prctures and a 
gram lets you set. clear, or manual. Concact Micro­
complemenr poinrs. lines. Labs Inc.. 902 Pinecrest. 
clrtles. or boxes. Point sizes Richa rdson, TX 75080, 
can be changed at any (214) 235-0915 . 
time, the entire screen can O rd e 676 on inquiry card. 
be reversed or shilted n 

Modula-2 Compiler for CP/M 
A Modula-2 compiler for low-level facilities for direct 

60K-byte CP/M systems access to hardware and for 
w ill be available From JRT circumventing strong rype 
Systems on October I . De- checking_ It has multipro­
rived from Pascal. Mod- grammlng abilitles and pro­
uJa-2 lecs you develop large cedure variables for pro· 
programs made up of small gram control. 
modules that are kept in a Modula-2 was designed 
program library . You can by Niklaus W irth. creator 
modify any module with- of rhe Pascal language. Its 
out affecting its relationship suggested retail price rs 
to the rest of the program S I 00. An IBM Personal 
because each module is Computer version is in de­
divided into a definjrion velopment. Contact JRT 
part and an imp/ementa- Systems Inc., 45 Camino 
tion part Modula-2 fea- Alto . Mill Va lley. CA 
cures rype checking be· 9494 I . f4 15) 388-96 70. 
tween separately compiled Circle 677 on Inquiry card. 
program segmenr.s and 

Project Grapher Without Addltlonal Hardware 
The Harvard Project of inforrnarlon. two-dimen­

Manager lets IBM PC users sional scrol/fng. and the 
develop project plans ablliry to produce high-res­
graphicaHy w ithout requir­ olution hard copy. 
ing special graphics hard­ HPM will also run on 
ware, HPM. based on CPM such IBM PC-compatible 
(Critical Pam Method) and machines as the Compaq 
PERT (Program Evaluatlon and Hyperion. The sug­
and Review Technique) , gested price is S395. Con­
employs the PC character tact HaNard Software Inc.. 
set to construct the graph­ Harvard. MA 01451. (617} 
fcal elements for project 456-3400. 
managemenr. It rakes user­ Circle 678 on inquiry card. 
specified tasks, subproJects, 
and job milestones and 
draws a project "road­
map" on the PC's video 
display. Projects can be 
depicted as a bar chart Keyboard 

Programmershowing when each task 
AS·Key is a keyboard 

duration unrcs can range 
begins and ends. Task 

software package that lets 
from minutes or years. you program special key.s 
Costs are user-specified. As on the North Star Advan­
the project definition is re­ rage. W ith AS-Key. you 
fined. HPM cominuaUy re­ can define the /07 speoal­
calcu lares and displays key combinations on the 
tota l project costs and dur­ Advantage as any sran­
ation. The project's critica' dard ASCII character or se­
parh is displayed ar all quence of characters. Eight 
times. Other features in­ local functions are pro­
clude dynamic partitioning vided, including the ability 
of the display screen into to send keyboard mes­
several functional win­ sages to a printer for the 
dows, temporary displays sening of speciaf modes. 



What's New? 


AS-Key. which costs 
S250, works with CP/M 
2.2 or MS-DOS. Ir's distrib­

uted to North Star dealers 

through Northern Lights 

Computers. 1832 2nd St., 

Berkeley. CA 94710. 14 15/ 

540-6162. 

Circle 679 on Inquiry card. 


Utllltles for IBM PC 

Programmers 


Power Pac I. the first in a 
series of IBM PC utility 
packages from Monument 
Computer Service, contains 
three programs; Formatted 
Lister. Dlskmod. and BASJC 
Variable Cross-Reference. 
Formatted Uster lets you 
define headings. page 
numbers, margins. and line 
spacing For BASIC source­
code lisclngs. Dlskmod pro­
vldes a means for reading 
and lnspecting disk sectors 
and has a full-screen editor 
that allows you to modify 
disk data in either hexa­
decimal or ASCII code. 
With BASIC Variable Cross­
Reference, you can prepare 
listings of linejump refer­
ences and ljsts of variables 
and their use within pro­
grams. Also. It can analyze 
up to I0 programs simulta· 
neously and prepare docu­
mented Hstings and internal 
programming references. 

Minimum requfremencs 
are 64K bytes of memory 
and a printer. Power Pac I 
costs 579.95 . For details, 
contact Monument Com­
puter SeNice, VIiiage Data 
Center, POB 603. Joshua 
Tree. CA 92252, (619) 
365-6668. 
Circle 680 on Inquiry card. 

PERIPHERALS 


Mlcrogrlds Offer High Resolutlon 
Microgrid digitizer sys­

[ems are plug and 1/0 com­
patible with other Summa­
graphfcs digitizers. includ­
ing ID, Supergrid. and 
Summagrid. Six rabrets. 
ranging in size from 12 by 
l 2 Inches to 42 by 60 in­
ches, compose this series. 
Each features resolution of 
up ro l 000 points per inch, 
±0.0 r0-inch accuracy. a 
single controller/Interface 
board, a .sfngle·board 
prfnced-circuit grid. duaJ RS­
232C interfaces. and an 
8-bit parallel interface. A 
choice of transducers is of­
fered so that the Mrcrogrid 
can be tailored to meet 
specmc applications needs, 
Transparent self-rest and in­
teractive terminal diagnos­
tics are builr in . 

Options include a !-but­
ton stylus or 3-, 4-, or 
I 6-button cursors. For 
price and product informa­

tion , contact Summa­

graphics Corp.. 35 Brent· 

wood Ave., POB 781. Fair· 

field. CT 06430. /203) 

384-1344. 

Circle 681 on inquiry card. 


Buffer Gobbles Data 
as Fast as It Comes 
Consolink 's Micro ­

spoorer accepts informa­
tion as fast as your com­
puter can ourput and holds 
It in memory until your 
printer is ready. With this 
devfce. you can srore sen­
tences. paragraphs, and 
daca from different pro­
grams. compite them. and 
pnnt a finished document. 
Mlcrospooler can function 
as an Interface between 
noncompatible computers 

and printers because it's 
available fn any combina­
tion of parallel and serial 
110 ports. Other standard 
features include multiple­
copy functions. and a 
pause button . Micro­
spooler will also receive 
data from a telephone mo· 
dem or a remote Input ter­
minal. 

The basfc Microspooler 
conta ins J6K bytes of 
memory and an LED dis­
p,ay that indicates the 
amount of memory in use 
and how much data rs yet 
to be printed. Options in­
clude memory expansion 
of up to 64K bytes and 
serial interfacing capabll­
ltfes. The suggested retail 
pr;ce for the paral/el-to-par­
aliel interface unir Is s J99. 
For full partrculars. contact 
Consolink. 1840 Industrial 
Circle. Longmont. CO 
80501. 1800) 525-6705; In 
Colorado. (303) 65r -2014. 
Circle 682 on Inquiry card. 
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IEEE~SS Line Output Module 
A 64 digital line oucpuc 

module chat 's tEEE-488 
bus-compatible is avaHable 
from Connect/cur Micro· 
compuler. Busster 864 ac· 
cepts commands and data 
from any computer with 
an IEEE-488 Interface. This 
unit processes information 
through its IEEE port and 
then activates I ro 64 digi­
tal TTL-level Jines. effective­
ly increasing a computer's 

interfac fng capab fli t ies 
white reducing overhead. 
Busster ca n be pro · 
grammed through BASIC 
commands from the host 
computer. Available from 
stock. Busster 864 costs 
5495 . Contact Connecticut 
Microcomputer. 36 Del 
Mar Dr.. Brookfield, CT 
06084, (203) 775·4595. 
Circle 683 on inquiry card, 

EPROM Emulator/Programmer 
You can program or 

emulace such chips as the 
2758. 2716, 2732, 2732A. 
27128. and 68764 with 
Mateo 's Emprom-1 EPROM 
emu tacor/programmer 
board _ The Emprom- r 
does not use system mem­
ory space. It uses only 
eight 110 ports. An 8·inch 
singte·sided slngfe-densiry 
disk controls all program­
rning and emulation rune ­
tlons. Programmjng is ac­
compfished by an on· 

board or an externa l zero-
insertion force socket. Pro­
gramming volt<3ges are de· 
veloped on the card. and 
personality changes are 
software-switched. A rib· 
bon cable connects r.he 
Emprom- l and the rarger 
processor. 

Options include a buf· 
fered emulation cable and 
an adapter module for em­
laring multiple EPROMs. 
The software disk will run 
w ith CP/M, MP/M. or 

coos. Contact Mateo, 

427 Perrymonr. San Jose. 

CA 95125, j408j 998· 

1655. 

Circle 684 on inquiry card. 


VIC-20 Expansion 
Device 

The RAMmaster 32 for 
the Commodore VIC-20 
has been announced by 
Mosaic Electronics. RAM­
mascer expands the V/Cs 
memory to 37K bytes and 
Features a buHt-in expan­
sion port. pause and wrice­
prorect .sw itches, and a re­
locatable memory block. A 
disabler switch rhat permits 
cartridge removal without 
turning off the computer is 
standard. 

The suggested retaH 
price for RAMmaster is less 
than s150. Further infor­
mation is available from 
Mosaic Electronics, POB 
708. Oregon City, OR 
97045 , /800) 547·2807; in 
Oregon. /503/ 655-9574. 
Circle 685 on inquiry card. 

Digital Oscllloscope. 

Data Acquisition for 


Apple 

Applescope from RC 

Electronics conrains all the 
hardware and software 
necessaiy to convert your 
Appfe or Franklin into a 
multipurpose d igital-stor­
age oscilloscope and data· 
acquisition system. Syscem 
highlights include the abrli­

ry to acquire consecutive 
points on a single sweep, 
shiftable trigger position 
Within a signal sweep. 
automatic test and mea­
surement. waveform stor­
age and retrieval on a flop­
py disk. hard-copy output, 
reaHime voltage measure­
ment, external trigger, 4· 
channel software support, 
pretrigger viewing, single 
sweep or continuous trace, 
and addition. subtraction. 
inversion, multiplication, 
and conversion of input 
waveforms. It uses the dls­
pfay monitor to graph digi­
tized input signals on a 
280· by I 60-dot grid. Three 
lines of text at the bottom 
of the screen display status. 
Applescope can acquire 
and .store several screen 
displays for each sweep 
(up to 64 ln the DMA 
mode) and permits the 
screen to be scrolled 
through the acquired sig· 
nal trace. 

System hardware In­
cludes an AID converter, 
OMA controller, buffer 
memory. and program­
mable timing logic. Two 
versions are offered: the 
02. a two-board, dual­
channel 8-bit system. and 
the HR 14. a 14-bit single· 
channel system w ith I2-bic 
absolute accuracy. Options 
include probe.s and specl· 
alized software packages. 
The Applescope 02 costs 
s 795 . The HRI 4 begins at 
S995 per channel. Com­
plete Applescope packages 
start at 54895, including a 
computer. For full ordering 
and product specifications. 
contact RC Electronics Inc.. 
5386-D HotHster Ave.. San· 
ta Barbara. CA 931 I I . 
18051 964·6708. 
Circle 686 on inquiry card. 
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Switch Lets 8 Units Interact Slmultaneously 
Digital Laboratories mar­

kets a line-conrrolled gener­
al-purpose switch that lets 
up to B nonmedia-compat-
Ible modems. printers. 
monltors. ROM program­
mers. and computers share 
resources. The Micro-Ma­
trix /l allows multiple con­
versions and broadcasting 
between any combination 
of RS-232C- and 20-mA­
compatible devices. This 
Z80-based unit stores up to 
16 ~equen~y used 8 by 8 
connection matrices. which 
can be accessed and 
routed by simple codes. It 
can be operated by a stan­
dard video terminal or 
through computer control. 
Software modification be­
tween computers fs not re­
quired. 

The Micro-Matrix II costs 
S995. For more 1nforma­

tion. contact Digital Labor­
atories Inc.. 600 Pleasant 
St.. Warenown , MA 
02171 . !6 r71 924-l 680. 
Circle 687 on Inquiry card. 

Nine Display Formats 
for the Apple 

Vldex's Ultraterrn video 
card gives your Apple II 
Plus. lie, or Ill a high-quality 
8- by 12-dot character ma­
trix with a flicker-free dis­
play. Nine software-select­
able formats allow as many 
as 4096 characters lO be 
dlsprayed. Format modes 
indude 40 by 24. 80by 24. 
80 by 32 w ith interlacing, 
r 28 by 32 for expanded 
spreadsheet visuals, and 
160 by 24. Video attri­

butes. also software-selec­
table, include bright, drm. 
standard or alternate char­
acter sets. normal, and in­
verse. 

Ultraterm costs 5379. Its 
interlaced mode requires a 
monitor w ith high-persis­
tence phosphor. Contact 
Videx Inc., 897 Northwest 
Grant . Corvallis. OR 
97330, (503) 758-052' . 
Circle 688 on nquiry card. 

Voice-Recognition 
System for Apple 
An Apple-compatible 

voice-recognition board 
that lets you input com­
mands and repetitive dat.a 
through a microphone is 
available from Voice Re­
cognition Systems. When 
AVIM (Apple Voice Input 
Module) recerves your ver­
bal commands, it responds 
with any sequence of pre­
programmed keystrokes 
you w ish . Its resident 8K 
bytes of memory can store 
up to 80 voice-command/ 
keyboard response .sets, 
and additional command 
sets can be stored on disk. 
jt's supplied w ith a menu­
drrven utllity for creating 
commands. The utility disk 
Is also preprogrammed 
w ith command vocabu­
laries for Vlslcaic. Word­
star. Ust Handler, BASIC. 
and seven other programs. 
AVIM connects through 
any RS-232C port. Among 
AVIM 's pertinent hard­
ware specifications are a 
Motorola 6803 synthesizer, 
proprietary analog chips for 
signal processing. and a 
16-channel audJo·spec­

trum analyzer that deter­
mines strategfes for volce­
partern recognition and 
storage. 

Options include a re· 
mote FM microphone for 
cordless operation. appli­
ance on/orf relays. and a 
number of software pack­
ages. The reta f/ prfce is 
S950. A s75 adapter IS re­
quired for the Apple lie. 
IBM Personal Computer 
and S- 100 bus versions are 
in development. For full de­
rails . contact Vok e Recog· 
nitlon Systems, 550 Battery 
St.. San Francisco. CA 
94111. 14 rSJ 788-2007. 
Circle 689 on inquiry card. 

Muftlfunctlon 
Subsystem Adds 

Speech 
The CMJ-IF multifunc­

tion subsystem plugs into 
the cartridge slot on che 
Radio Shack TRS-80 Color 
Computer or rhe TOP- I 00. 
Available from Magnum 
Distributing, the CMJ-IFex­
pands your computer by 
provid;ng a speech synthe­
sizer accessible from BASIC. 
tWO parallel ports. 4K or BK 
bytes of EPROM or ROM 
space. two counter/timers. 
a serial communications 
port, and an extender port 
for accessing a disk con­
troller or ROM pack wfth­
out disconnecting the sub­
system. CMJ-IF is priced at 
less than S200. For addj­
tionar Information, contact 
Magnum Distributing Inc.. 
I000 South Dixie Highway 
13, Pompano Beach. FL 
33060, (305) 785-2002. 
Clrcle 690 on inquiry card. 
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Hth~ycan

make it here, 


they'll make it 

anywhere. 


When's the last cime you aw "digging a well" or "installing 
bio-gas digesters"on someone's re ume? Working in the 
Peace Corps is not your average everyday job. But it sure has 
trained volunreers to cope with the unexpected- including 
any c mpany' everyday problems, once the volunteers have 
come home. 

Whatever it rake to be Peace Corps v lunteer , it's a 
way of working chat develops a re ourcefulness and a degree 
of self-reliance chat v lunteers use - · __ • ' ~ 
longafrer they've come home. Any- · ~, 
place they work. On any job they're · · 
given. And they all have a unique ­
understanding of different cultures:.:.: 
in developing c untries. lllll'A't•l~~S:!\f. ·)· 

Hire a former Peace Corps volunteer an put that 
experience to work on your 0 toughe r job." Call Peace Corps 
coll-free, 800-424-8580 (ext. 76) to tell them ab ut job 
po sibilic ies for rerumed volunteers. Or if you know of those 
who might like t volunteer, use the same phone number 
(ext. 93) to put their experience to work where it can d 
a world of good. 

PeaceCo~s 
Tite toughest job)'Ou'll ever love. 

n!t 
A Put:Jfc Se1VlC& or Thi$ Publlllatlon ~.~ 

THE 

CHURCH 

Information Management 

System 

Your Software Guardian ·~ 

--=-~-=- DTM- --·
-· 

MODULES 

~ Membership 

Module 


[!] Stewardship 

Module 


[!] Communications 
· and Cataloging 

Module 
~ Splrltual Growth 

Module 

00 Outreach Module 

[§] Church Discovery 
Module 

Demo Packages 
available for 

Modules 1 , 2. 3 

written io... 

dBASE HTM.. 
TM " 

8 and 16 BIT,CP/M compatible 
•OIOi-lal "MHr~~· IN!_ 

nAtMn,.ft-,., 

DEALER INQUIRIES 

WELCOME 


1-800-ADAM 222 
(1 -800-232-6222) 

MEGAn User Lovin' 
Software t"' 

INfoRMATioN SysTEMS 
P.O. Box 450125 

Atlanta , Georgia 30345 
(404) 329-0091 

Your Sohware Guardian, ADAM II & 

Uaer Lovin ' Software are trademarks of 


Omega Information Systems 
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MASS STORAGE 


HP-Compatible W inchesters 
The Series 3000 line of 

Winchester hard-disk sub­
systems from Bering Indus~ 
tries is des.igned for Hew­
lett-Packard computers. 
This 12-member family of­
fers storage capacities of 5. 
IO. and 15 megabytes and 
an average transfer rate of 
174.000 bytes per second , 
The 8085 microprocessor 
and the 2900 bit-slice chip 
are integrated with the 
controller. and a 5-bit error­
correction-code circuit fs 
built in for added data in ­
tegrfty. Storage can be 
partitioned into formatted 
blocks. 

The Series 300 is hard­
ware-. software-. and 
media-compatible with 
such HP technical and per­
sonal computers as the 
HP I 000, Series 80, and 
64000 development sys­
tems. Connection is via the 
HP-IB; no hardware or soft­
ware modifications are re· 
quired. 

The Series 3000 can be 
equipped wrth a variety of 
optrons. including integral 
3Vi -. 5 V.. -. or 8-fnch floppy­
disk drives. Other options 

Include a multiport feature. 
an lnremgent comroHer for 
local backup, and disk-
sharing capabWties. Series 
3000 prices range from 
52860 co S4260, For com­
plete product descriptiom. 
contact Bering lndusrries 
Inc., 747 East Brokaw Rd., 
San Jose. CA 95112. (408) 
298-8552 . 
Circle 691 on inquiry card. 

Disk Subsystems 
for OEM Market 

PH-Associates · Mark line 
of disk subsystems for 
OEMs have a 30-millisec­
and average access time. 
Capacities of 20. 33, and 
46 megabytes are .wafl­
able. Said to be identical fn 
size to the standard 5 !14 ­
lnch floppy·disk drive. 
these subsystems come 
with a smart controller fea­
turing inteutgenc formatting 
and automatic sectoring. 
The transfer rare is 5 mega­
bits per second. and the 
line interfaces to S-100, 
Z80, AppJe, IBM Personal 
Computer. Radio Shack 

TRS-80. and many 8-bit 
parallel computers. 

The Mark is available as 
a complete subsystem as­
sembled into either a stand· 
alone or rack-mountable 
chassis or it ccin be inte­
grated into an existing 
chassis. OEM quantity one 
prices begin at S3000. 
Contract PH-A ssociates, 
8720 Old Courthouse Rd.. 
Vienna. VA 22180, j703/ 
281 -5762. 
Circle 691 on Inquiry card. 

Oual~ode 
Streaming Tape 


Backup 

The 20-megabyte Sys­

gen Image streaming cas­
sette-tape backup for the 
IBM PC XT gives you a 
choice of two backup 
modes: Preserve and Ffle­
save. PreseNe saves a 
volume of disk dara and re­
stores it on another dtsk. It 
has a catalog utiHty that 
lists an the files by tapefile 
identffication, and s;ze . 
Filesave allows individual 
Files or groups of mes to be 
saved from hard disk to the 
tape, and vke versa . Its 
catalog utmry lets you see 
au the flies on tape. a spec­
ific range of files, or a par­
ticular file . 

Image provides complete 
archival backup of hard­
disk information at the rate 
of 2.5 megabytes per sec­
ond . Compatible w ith 
CP/M-86 and PC-DOS. this 
subsystem comes with a 
conrroller, electronics. and 
drive mechanics. Word 
processing. database man­
agement. spreadsheet. and 
other demonstration soft­
ware are supplied with Im­

age. It costs S995, which 

includes interface card . 

cables, and the software. 

Contact Sysgen. 4 7853 

Warm Springs Blvd .. Fre­

monr. CA 94539. /415) 

490-6770. 

Orcle 693 on inquiry card. 


lntelllgent Drives 
for Atari 400/800 
Trak's sing,e-density AT­

01 and double-density AT­
02 intelligent drive systems 
work w ith At.:iri 400/800 
computers. These drives 
feature an onboard micro­
processor. programmed 
memory, and a digital track 
counter. Standard controls 
include a pressure-sensitive 
control panel that provides 
rnformation on system ac­
tivity through read/write in ­
dicators. a touch·sensitive 
write-protect switch for se­
curing data. and an 1ntelfi· 
gent controller interface for 
a Centronics·type parallel 
printer. 

These drives have half­
height mechanisms with 
steel-band head position· 
ing and direcr-drive beltless 
DC motors. Tracl<-ro-rrack 
access time fs 5 millisec ­
onds. The AT-D2 costs 
5499. For fult details. con­
tact Trak Microcomputer 
Corp., 1511 Ogden Ave., 
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.. ~, ~'l l l< 995 
A J·OOl2 129S 
MCXHO ' •9 

MOS PROMS 

Z80 SERIES 

8000 SERIES 

8200 SERIES 

6800 SERIES 

CALL FOR 
PRICE 

S-RAM 
2708 3 95 2101 ~:m:: ;: ~:~: 249 

35 79001' 
180ST 75 79 1?T 
IB 12T 75 79 15T 
781ST 75 792dT 
782H 75 790:.K 
1605K IJ!l 7912 
78l2K i J9 791SK 
TS ~51< 'J9 79241< 
7824K J.J9 ;9l,Q5 

7liLOS ~tL 

711L 11 69 79l IS 
78Ll5 G!l LM323 
11!Hl)5.X 995 UA?SSJO 
7SH121< 9 95 

TO·Z20.. T0·3 
L. TQ.g~ 

DRAM 

LINEAR 16RAMCARD 
LMJCICN :15 Compahblewllh.L.M:;o.IH 1 BB 

1.MJ0511 1 99 
 00$3.3.CP/M , 

LM3<16H 325 
 Visic:alc, PASCAL 

LMJ07C-N 29 
 1YR WARRANTY 

LMJOBON 
 1: .........................
1..M:JO!IK 
LM31oGN 1~ Apple II/lie~Mlt 101CN 
lMJ12H I 75 Compatible s22200 
LM317T 
LM31BCN ::g DiskDrive 
LM319NIH I 25 
LM3?0 .x)I • 
lMJ.?(IT, XX ' :~ CONTROLLER 
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LMJl'<lt~ s: ........................ . 
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LM3•0H·X)I' 115 

L 344H 

U. 348N 

LM350K 
 li IBM 64K $52.95 
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~~ ......_____________...WJllON 1~ (9Pcs64KRAM)
L~ 31'2N 
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, 25 

LMJ<llN 1 19 

LM383T I 9> 
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L~ :ll!CN I ?5 

l 1387N l<l!l 
 51/4" SS/ OD 17 /Box 
LMJOON 195 
NE555\I :19 5 W' SS/DD 27 /Box 

. ga ..______________..I~ ~NE556N 
NE5!l1T 
N~NIH 
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N~5!l7\llli 1 !iO 
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What's New? 


Downers Grove. IL 60515. 

18001 323-4853; in Illinois. 

(312/ 968-1716. 

Circle 694 on inquiry card. 


Portable Mlnlcassette 
for Field Work 

The LG·P compact por­
table minicassette system 
is manufactured by Ana­
log & Diglta,I Peripherals. 
This microprocessor-con­
trolled unft is designed for 
field and factory personnel 
needing means for loading 
and storing programs at a 
remote site. Standard fea­
tures Include 96K bytes of 
storage per rape. mulrlple 
files/tape abilities, switch­
selectable data rates of 
150 to 9600 bps. double­
buffered 110, terminal and 
modem ports. and auto­
maric error checking and 
retry. It has a self-con ­
tained operating system. a 
transparent standby mode 
between rermlnai and 
modem. and the ability to 
handle ASC II or binary 
codes. Its manual comrols 
are read and write block or 
file . swp. skip. and back­
wards. 

The LG-P comes in a 
shock-mounted briefcase 
measuring 7¥4 by 5 by 
9Y2 Inches. Standard RS­
232C and 20-mA current 
loop Interfaces are offered. 
The single-unit price is 
S639. Quantity discounts 
are available. Contact 
Analog & Digital Peripher­
als Inc.. 815 Diana Dr. , 
Tory. OH 45373. !5 13) 
339-2241 . 
Circle 695 on inquiry card. 
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tic Data Corp.. 1839 I st 

Ave.. Prince George. British 

ColumbJa . V2L 2Y8, 

Canada . 

OrcJe 696 on Inquiry c.ard. 


Remote Line Monitor 
The RLM 2000 remote 

line monitor from RAD 
Computers Ltd. permits 
EIA status and line data 
streams co be transmitted 
from remoce data links to a 
central site for analysis. 
This system is made up of 
a master unit at a central 
srte and a slave unit that 
can be connected over 
communication lines and 
concrolfed by the master. 
The srave scans the trans­
mit and recefve leads, Tx 
and Rx clocks. and control 
signals. It transmits data ro 
the master via low-speed 
channels using an error­
checking algorithm for 
data integrity. The master 
unit receives and stores 
data in its I K- to I 6K-byte 
memory. Data is then re-

La.., Dia. a..,._.. 

=; 1 =-~·~ 

Canadian Payroll System 
Arctfc Data Corpor­

ation's Canadian payroll 
accouming system works 
with computers runn ing 
CP/M and OS65/U oper­
ating systems. This pack­
age uses menu-driven 
prompts to guide operarors 
through all phases of lnstal­
latlon. operation. and re­
port generarion. It can print 
payroU summaries. input 
registers. employee lists. 
and payron stubs. It sup­
ports up to nine user-de· 
fined deductions and four 
rate categories per em­
ployee. Payrolls can be cal­
culated concurrently for 
hourly, salaried, and piece­
work paid employees. safa­
ried personnel Flies can be 
password protected. Fur­
ther facilities permit issuing 
cash advances. bonuses. 
and lump-sum payments. 
This system can handle 
govern men r-suppl;ed 
forms . Union and job 
costing versions are avail­
able. Dealers and Inter­
ested end users can receive 
complete details from Arc-

stored and transferred to 
monitoring equipment for 
analysis. The slave fs pro­
grammed through a stan­
dard ASCII terminal con­
nected to the master. 

Ot11er products from 
RAD include short-haul 
modems and automatic 
cable testers. For more in­
formation. contact RAD 
Computers Ltd., 8 Hane­
ch o she t St .. Ramat­
Hachayal, Tel Aviv 697 1 O. 
Israel; tel : (03) 49451 I : 
Telex: 35517 . 
Circle 697 on Inquiry card. 

Winchesters and 
Flopples Standard 
The Orlon VI series of 

microcomputers from Dy-4 
Systems offers two types of 
W inchester hard-d sk 
drives combined w ith an 
8-inch double-sided dou­
ble-density floppy-d is k 
drive. The Orion VI-A 
comes with a 35.6-mega­
byte jformattedJ 8-inch 
W inchester. and the Orion 
Vl·B rs equipped with a 5·, 
I0-, or 20. 8-megabyte 5 v.i ­
inch Winchester. Both sys­
tems feature STD bus archi­
tecture, a ZBOA micropro­
cessor. 64K bytes of RAM. 
4K bytes of EPROM. and 
CP/M. 

A 12-slot card-cage op­
tion for the Vl·B allows for 
up to 9 user card slots. Ad· 
dirfonal optJons include RS­
232C and parallel ports. 
color graphics, and floaL­
lng-point mathematics . 
Contact Dy-4 Systems Inc .. 
888 Lady Ellen Place. Ot· 
tawa. Ontario K I Z SM l . 
Canada. (613) 728-37 J I. 
Orcle 698 on Inquiry card. 



ANADEX EPSON NEC 7700 SERIES 
Ust CCU Ust CCU List CCU 

OP9501 51725 51395 RX·BO 1120cpsl s 499 can NeC7710 52595 51950 

BMC MX·80FTl80cp51 S2S can Nec7715 26'25 1995 
FX·80l16QcpsJ . . 699 can NeC772() 3258 2550 
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MANESMAN·TALLY 

M cro1ine92s11oocos1 799 599 
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Mlcroline93PC160cr:i s.15") 1249 799 

List CCU M croline93Sf160cps, 1s· I 1349 899 
List CCU 160l(160 CPSl 51075 s 615 OKIDATA corrl la·Banana, 50 cps s 249 5 194 180Ll160CPS) 1495 849 

Prowr1terss10.1 2ocps 4SS 349 list CCU 
Prowr teru1ssa11s··1 995 649 NEC Mlcro lfne82A1Par. 8 ser1a11 s 549 s 379 
Prowrlter ISerlal 71lS 499 list CCU Mlcrollne 83A 115" carrlage1 899 &29 
Prowtlrer 11 serial 995 695 PC602lA1100 cPS) 5 619 s 375 Mlcrollne84Pl200 CPSI 1395 929 
Starwriter F·10. 40 PU 1895 1129 PCa025 (15" c.irr!age) 975 699 Mlcroilne84St200cps' 11195 999 
8600BP, 180cps 1295 999 OUME SPRINTPrl n tmaster F·10-55 1995 1405 NEC DOT MATRIX List CCU 

COMREX List CCU 1140 ... 51681 51495 
Ust CCU Nec8023 s 619 s 375 STAR MICRONICSNecso2s 975 699CR·1 51199 s 675 list CCU

CIM1 , 12CPS, 5KBUffer 599 499 Gemini 10X (120CPSl s 399 5 294
Tractor, CR-2 129 99 NEC 3500 SERIES Gemlni 151100 CPSI 599 389 

DIABLO List CCU cem1n11sx 699 1189 
Ne<:3510 . 51895 S11l95 TOSHIBAUst CCU Nec3515 1890 1490 

620 51195 s 925 Nec3520KSR 2625 1995 List CCU 
630R·155 2340 1790 Nec3530 1995 1645 P13SO 52195 51499 
6301(51\' 3325 2495 Nec3SSO 2295 1850 Tractor 295 219 

- -

ALL PRODUCTS HAVE SPECIALS E)(pE/l SAVE 
FACTORY WARRANTY SERv1cl 20% To 40% 

ORANGE MICRO 
Grappler+ 
crappier 16K Buffer EXP. to641C 
Buffersoaroworksw/Grappler + 

FOURTH DIMENSION 

5 89 
1119 
15 

MICROTEK 
Oum piing CX Cr3Pl'llC Printerlncerftlce 
oumpllng ex 161nterfacew/16K of Buf. 
AddltlOll<!I Buffering 16K 

CABLES 



What's New? 

Trade Magazine for 


Latin American 

Business 


Ejecuti vo magazine Is 
designed for Latin AmerJ­
can business people who 
want to know more about 
computers and informa­
tion -processing equ ip­
ment. le offers reports on 
industry trends, trade hap­
penings. new products 
and seNices. and profiles 
of names in the news. 
Current circulatlon of this 
Spanish-language, four­
colorjournal ;s 40.000. For 
information, contact Ms. 
M . Morellf. Ostwa tdstrasse 

6, 5300 Bonn l , West 

Germany; tel : !228) 

612807. In che the U.S.. 

Johnston Jnternational, 

386 Park Ave . S, New 

York, NY 10016, j2 12j 

689-0120. 

Circle 699 on Jnqu ry card. 


K-Flx Patches Kaypro 

CP/M 


Maplesott:'s K-Fix version 
2.1 is designed ro correct 
several unpopular traits of 
the Kaypro II. l<-Fix alters 
the Kaypro'.s CP/M system 
so that it turns off the dr;ve 
motors when they are not 
ln use. extinguishes the 
drive lights except for 
when a read or Write ls oc­
curring. and sets the power 
on/reset default serial data 
rate to any of the 16 values 
supported by the Kaypro. 

K-Fix is written in assem· 
bly language and is re­
copyable with COPY and 
SYSGEN utilities. The distri­
bu rion disk contains 
KFIX.COM, the source 
code (KFIX.ASMj. and a 

boot-up message advising 
users how to proceed. It 
costs S29.95 /in Canada. 
S35J. which lncludes a 
manual containing a fully 
commented source-code 
listing. Order K-Frx from 
Maple.soft Inc.. Suite l 00, 
49 Ascot Dr., Fredericton, 
New Brunswick. E3B 6G 1, 
Canada . 

Circle 700 on inquiry card. 


Printer Flows 
at 37 cps 

The Flowriter RP 1300 
operates at 37 cps and of­
fers character pitches of 
10. 12, and 15 cpr and 
proportionaHy spaced rype 
styles. This bidirectlonal 
printer with optimized prlnt­
head movement comes 
with an BK-byte buffer. 
gf(lphics capabllities, and 
such print enhancements 
as underline and boldface. 
Standard Features include 
external forms contro l, 
multicolor print. self-test. 
automatic Hnefeed. paper 
and ribbon sensors, and a 
prJnt wheel with the full 
96-characrer ASCII set and 
28 special symbols. Flo­
writer can print an original 
plus six coptes. Interfaces 
are serial RS-232C. IEEE­
488. or Centronics parallel. 
Options include a variety 
of cypefaces, uactor feed, 
and a keyboard for com· 
munrcations. A 60-cps ver­
sion is available. Contact 
Appropriate Technology 
ltd.. 2-4 Canfield Place, 
London NW6 3BT, Eng­
land; eel: 01-328 7272: 
Tefe;.c : 264538 SSE G. 
Circle 701 on Inquiry card. 

PUBLICATIONS 


Vlslcalc Subject of Two New Works 
Two recent releases from 

Osborne/McGraw-Hilt fo­
cus on Visicorp's Vislcalc 
spreadsheet program. 54 
Vlslcalc Models: Finance­
Staeistics- Mathematics by 
Robert H. Flast is a coUec­
tion of ready-to-run Visfcak 
programs that address com­
mon business. mathema­
tJcs, and statistical problems. 
It's written for both begin­
ners and seasoned Visicalc 
users. The price is S15.95 , 

In The Vlsicalc Program 

Made Easy. David M. 

Castlewitz presents a series 

of hands-on lessons that in-

traduce users to Visicalc's 

program format and com­
mands. Numerous ex· 

amples and exercises help 

even first-Orne users achieve 

desfred results. It costs 

S12.95. Contact Osbome/­
McGraw-Hiii, 2600 Tench 

St., Berkeley. CA 94710. 

f4 I5) 548-2805 . 

Circle 702 on Inquiry card . 


Gulde to Osborne 
Purported to provide all 

the operational require ­
ments needed co wrest the 
best from your Osborne I , 
Using the Osborne Per­
sonal Computer is a Van 
Nostrand Reinhold publica­
tion. Author Kenniston W. 
Lord offers easy-to-use ap­
plications that can save 
business people time and 
money. Mechods of enter­
rng, sorting, and presenting 
information are exp,ained. 
and graphics techniques 

for business reports are de· 
scriti:led. Discussions: cover 
dara and programs run· 
nlng under the CP/M aper· 
ating system and e.xpJain 
how printer graph;cs are 
used. O ther topics ad­
dressed include defining 
medra fi les and reading 
and writing to magnetic 
media. Numerous projects 
are provided to further 
refine programming skills. 

Using the Osborne Per­
sonal Computer contains 
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OISPLAYED VIDEO IS DRIVING DOWN 

PRICES ON DISKS! FREE SHIPPING! 


•••••l i li i 
~ • • I • I I I • • 

TEC'S NEW HALF-HIGH 40 TRACK DISK DRIVE 
V/CASE &. POWER SUPPLY AT AN INCREDIBLE 

LOW PRICE! $195.oomn 
IEW! TRUE HALF HEJGHT DRJVES! 1 5/8 INCH 

NOT 2 INCH OR 2 7/16 INCH! DIRECT DRIVE! 
NO DRlVE BELTl 3MS TRACK TO TRACK! 

::AC''> Nt?W SI mUne 40 Track w/c<J$e & power supply ._ . _ . . . . _ $235.00 
~ndon 40 Track TM·lOO· l w/case & power supply ... _._. ___ , . _ $220.00 

ioo.J!li..E SID€D 40 TRACK DRIVES ADO 175.001 
1u9Arl New Sl!mlin Double Sided 40 Tra.ck w/Cilse & P.S ... , S299.00 
1ugarl New Slimline Double Sided 80 Track w/caf.e & P.S .. _.... $379.00 
indon Stngle Sided Slimline 8" Disk Drive w/dual case & P.S . . __ $545.00 
mdon Double Sided Slimline s· Disk Dnve w/dual CM . & P.S .... $625.00 
ll10DriveS 1/4" Cable 1FORMOSf COMPUTERS1 . . -- . -- ·-· - .. - .. - .• $23.99 

!WITH GOLD Pl.ATED CONNECTORS! 

J's Color Computer ls1 Drive Only ..... _ . .. __ ....... ...... $389.00 
ONE VEAR WAARAN'rY ON '!CJ\C & SHUGAl!T ORlllESllllO DAYS o; TEC & TANDON 

1yes Srmin Mod m 300 Baud.......5225 .00 1200 Baud.. ...5525.00 
ldel I. Double Density Board, . _______ . - _, - - ........... -..... .. $89.00 
rs l..Jne Pdter W/SW9e SupTe.Ssion ....... . ..................... $45.00 
1kette Ale Box ".Holds 70 Diskettes" .. . , . . , ..•..... . ..... , .... $29.95 

PRINTER PRICES 
:s:> FTw/GJ<IPhlraX Plus. $459.00 Gemlni 10 . . _ . . _......... $349.00 
:100 w/Graphlr.lx Plus . 5659.00 Gemini 15 .. _... .. ... .... $479.00 
80 w/Gniphtrax Plus.. , $389.00 Citoh Prowriier 8510..•... $395.00 
80 w/Graphtrax Plus , , . $569.00 Staiwriter F10 . . . . . . . . . . $1169.00 
100 w/Graphtrax Plus . . $779.00 Smith Corona TP l. ....... 5595.00 
'lier ~ble 10' long w/gold plated connectors starting al. ....... $25 .99 

DV'S EXCLUSIVE uyou CANT LOSE" 

SIX MONTH WARRANTY! 


--

"NO YOU'RE NOT SEEJNG THINGS, THA rs FOUR 
INTERNAL DRlVES IN A MODEL 4, WITH UP TO 4 MEG. 

DISK STORAGE AVA/LJ\BLE NOW! 

DV IS DRIVING DOWN PRICES ON DISK! 
DISPLAYED VIDEO is now offering TRS-80' MODEL 4 with TANDON/ 
TEC/TEAC dlsk drive , one of the mo t rt'llable disk drive syslent> on 
the market , for INCREDJBLV low prices. 
MODEL 4 with 64K dual 40 tl'aek double density disk drives, oomplete 
sys tem with TR DOS .0 and 1 BOX OF DISKETTES 
PLUG IT IN AND GO . - .. .. $1599.00/128K... $1679.00 
MODEL 4 with 64K dual 40140 track d 1.1ble d nsity disk drives, complet 
sys tems with TRSDOS 6.0 and l BOX OF DISKETTES 
PLUG IT JN AND GO ... . .. $1899.00/128K ... $1979.00 
MODEL 4 with 64K dual 80 track double doosity dlsk drives , complet 
systems wllh TRSDOS 6.0 and l BOX OF DISKETTES 
PLUG TT IN AND GO . . . ... $1899.00/128K... $1979.00 
MODEL 4 with 64K dual 80/80 1rack double density dlsk drives, comple te 
systems with TRSDOS 6.0 and 1 BOX OF DISKETTES 
PLUG IT IN AND GO...... $2199.00/128K... $2279.00 
MODEL 4 with 64K (our 40 track dol.Jble denslty Internal disk drives , 
complete systems with TRSDOS 6.0 and 1 BOX OF DISKETTES 
PLUG IT IN AND GO...... $2299.00/128K... $2379.00 
MODEL 4 with 64K lour lnlemal drives of any configuration available 10 

achieve up to 4 meg of disk s torage , ... , ....... ,, .... , .... _, ... CALL 
MODEL 111/4 Internal Two Drive Kit: Includes controller board, duat drive 
mounting br.lcket , d(.le11 power supply, all hardware cable; and conneclO<f> 
(gold plated) & TEC Drive................... .. ......... _$399.00 
4 DRIVE KIT MINUS DRIVE. . . . . . . , .. , .. _. . ..... , .... . ... $349.00 

MODEL 100 BK. .........$679.00 2.4K........$839.00 
DV'S MODEL l DOUBLE DENSITY BOARDS.. __ ______ . _ , . _.. $89.00 

COMPUTERS 
'lalt our retall locatJon at: IMMEDIATE DELIVERY 
.11 Marshall Street DV'S SIX MONTH 
.itchfleld. Ml 49252 PARTS AND LABOR WARRAN1Y 
313) 426-5086 
313) 482-4424 
517) 542-3280 
517) 542-3939 
i 17) 542-3947 

Clrcle i52 on Inquiry card. 
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What's New? 


l 5 illustrations and 336 
pages. It's available in 
either cloth or paperback 
for S20.45andS13.95. re­
speccively. Contact Van 
Nostrand Reinhold. J 35 
West SDth St., New York, 
NY 10020. (212) 265­
8700. 
Orcle 703 on inquiry card. 

Business Accessories 
Described 

Microsoftware Solu­
tions, a free catalog of pro· 
grams. books. accessories, 
and games for business 
computer users. is pro­
duced by Career Aids. This 
catalog describes more 
than l DO products in such 
diverse categories as train· 
Ing. word processing, ac­
coundng, job scheduling, 
file management, graphics. 
and medical/legal office. 
Product descriptions in· 
clUde Information on mem· 
ory requirements. printer 
needs and formats, and 
comparison tables. A glos· 
sary of technlcal terms 
helps you sort through the 
jargon. 

All the programs listed In 
Microsoftware Solutlons 
are available from and sup­
ported by Career Aids. A 
telephone hotline service 
provides you With assis­
tance in selecting software 
for particular applications 
or with fnformaoon and 
advice. For a copy. concact 
Career Aids/MicrosoftWare 
Solutions. 8950 Lurline 
Ave.. Chatsworth. CA 
91311 , (213) 341-8279. 
Circle 704 on Inquiry "Card. 

Components Catalog 
A free. iUumated 80· 

page catalog of semicon­
ductors. memories. micro­
processors, and passive 
electronic components is 
available from Accive Elec­
tronics. Also covered are 
computer systems and peri­
pherals. Comact Active 
Electronics, POB 8000, 
Westborough. MA O1581 . 
!800) 343-0874; In Massa· 
chusetts. (617) 366-0500. 
Circle 705 on inquiry card. 

Onllne Data 

Directory 


Proflles of 291 online ser­
vices are contained in a 52­
page directory produced 
by Data Declsions. Online 
Services covers databases 
in l 5 categories. such as 
distribution . education. 
ban~ing and finance, medi­
cal/health, government, 
and agriculture. Servrce 
reports provide information 
on the primary function of 
the company, applfcarron 
and Industry emphasis, ap­
pllcation languages and 
program development aids 
supported. and access 
schemes permitted. Other 
features include a quick­
reference and summary In­
dex classifying the listings 
by Industry and a miscella· 
neous section or databases. 

Online Services costs 
S29.95. Order Report 10­
CL from Data Decisions. 
20 Brace Rd .• Cherry Hill, 
NJ 08034. (609) 429­
7100. 
Circle 706 on inquiry card. 

SYSTEMS 


Slngle·Board Computer 

Automatlcally Boots DOS 


The ID-80 from Ad­
vanced Data Processing 
Systems automatically 
boots a control program or 
DOS when powered up. 
This single-board computer 
comes with a floppy-disk 
controller, two RS·232C 
serial ports. three parallel 
ports. and 64K bytes of dy­
namic RAM . Jt features an 
onboard terminal that uses 
VT-52 control codes and 
outputs composite video in 
an BO-column by 24-row 
format. Characters are 
formed in a 9 by I 2 matrix. 
and custom fonts are user· 
programmable. A semi­
graphics mode arrows the 
generarion of 32 graphics 
characters. For storage. the 
ID-80 can handle two 
single- or double-density, 
single· or double-sided 
5 l.4 -inch floppy-disk drives 
or up to four singte- or 
double-sided. single-den­
sity B·lnch drives. A 2K­

byte characcer generator 
and 2K bytes of video 
memory are standard. 

In single units. the 10·80 
costs s598. For further in-
Formation, contact Ad­
vanced Data Processing 
Systems, POB I041 7, San 
Jose. CA 95137. /408/ 
446-9332. 
Circle 707 on inquiry card. 

Unlsystem-PC Is PC· 
compatlble 

Compatible with the IBM 
Personal Computer, me 
Unisystem-PC Is produced 
by International Systems 
Marketing. This 16-bit 
8088-based machine is 
outfitted with 256K bytes 
of memory. dual 72QK,byte 
floppy-disk drives. SK bytes 
of EPROM. rwo RS-232C 
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DIGITAL RESEARCH COMPUTERS 

(214) 271-3538 

32K S-100 EPROM CARD 
PRICE CUT! 

\$59.951 
USES 2716's 

Blank PC Board ­ S34 

ASSEMBLED & TESTED 
ADD 530 

t;f'EC ~AL' 2716 EPROl,fi !4SD NS) Art S4.9S Ea. Wilh Abo•o Kii , 

J(tT FEATl)flES ? A"v or ll EPROM Foe;tl•Pns c.an I!<' 

t uses • 5V onlv 2? t6 121<.e1 EPAOM s d JSabled 
2 AllOW5 Ull lo 321< oj '!IOlt w11r nn fin~• B Doutlle 5•de<I PC no'1•D so1ar•­ m >e!,I 

IE.'EE s- 100 Compail~le 5dk · •o,ee~ed 

• Add,e•sabte jl!l lt;;O 1no1>penoent 1&!< Q Go•a pla te d rnn loct hn9•'• 
b lo4!kl 10 U"s-elvcJLl'd 'E PFlOM s ;:t11r omn1t'-ally 

:5 Cromerncue>ilende(I or N ()llhSf'l}rb.-n!I, µOWl~•ttO down IOI IOw pu~ ~' 

5el •c.I 11 Full D1 1tler1 " MO t>•f<B> •O 

6 On bOarQ wan r.1a1e t:o'c:Uttry •~ net!-O~ d 12 Elttli ~ nd CJ~uclli 10 ;n:; f"rn bl~ 

256K 5-100 SOLID STATE DISK SIMULATOR! 
WE CALL THIS BOARD THE ''LIGHT-SPEED-100" BECAUSE IT OFFERS 
AN ASTOUNDING INCREASE IN YOUR COMPUTER 'S PERFORMANCE 
WHEN COMPARED TO A MECHANICAL FLOPPY DISK DRIVE. 

FEATURES: 
• 2561<: on board, using • 5V 64k 

OR AMS, 
~ • uou riew lnlel 112cu.1 LSI M~mory 
~'ii Controll er. 

!lt'-H•t-ll"f"f'l'of~ • ~;q~~~!~nly 4 Otp SWUch Sal~clabl~ 

•••HiHt+H~ • Ru mo on 80BO a< ZBO ·s100 machfnu, 
• Up to 8 LS·100 board• can be run 

i!t+H•+.H""fljj logelht>r for 2 Meg. ol On line Solid 

BLANK PCB 
{WITH CP/ M• 2.2 

PATCHES ON DISK) 

ssgss 

S1ate Dlok Slorag&. 
• Pro•ltlon• lor e111ery baclc·Up, 
• So!lwero to mate tilt LS ·100 lo your 

CP/ M• 2,2 DOS I& supplied. 
.. The LS-100 provides on lncrenoe In 

tpeed of up la 1 lo 10 llm~• on orok 
tnten~lve Sortware , 

• Compuo our prlcor 'l'ou couJd poy 
up to '3 llme• ss muoh tor ~lmHar 
board&. 

$399°0 
~ t.S-100 (FULL 256K KIT) 

THE NEW ZAT-80 

CRT TERMINAL BOARD! 
A LOW COST Z-80 BASED SINGLE BOARD THAT ONLY NEEDS AN 
ASC/l ICEYBOARD, POWER SUPPLY, AND VIDEO MONITOR TO MAKE A 
COMPLETE CRT TERMINAL. USE AS A COMPUTER CONSOLE, OR 
WITH A MODEM FOR USE WITH ANY bF THE PHONE-LINE COMPUTER 
SERVICES. 
FEATURES: 
• U1<!• • Z30A •nd 6845 ORT 

Controller for pow.,,lul •ldt>o 
CB PB bliUI e!, 

• RS232 DI 16 BAUO ROIOI lrom 7i 
to 19,ZOD. 

• 24 • lO 1landord lormal (6.0 Hz). 
• Optloul form•I• from 24 • BO 

(50 H•) lo 64 llneo 1' 9~ ctiaractero 
(60 Ht). 

• Higher denJFl\f tormal• roqulro up lo 
3 •ddlltonel 21( I 8 ·6116 RAMS. 

• UHa N.S. INS 8250 BAUO Rola Gen. 
ar>d USART combo IC. 

• 3 T1rmln11 Emu110on Modes Which 
are Dip SwUch selec.b1obl e-, Tht!51!' 
'"elude lho LSl·A.DM3A, the Heath 
tf.1.9, and th• Beonl•• · 

• Compo1ile or Split Video. 
• Any pola rlly ot •Jdoo or •rnc. 
• ln~erte \lld~a Capabltll~ . 
.. Sm~ll SW>: 6.5 ~ 9 Inches. 

II ZRT-80 

BLANK PCB WITH 2716 
CHAR. ROM, 2732 MON. ROM 

s59ss 
SOURCE DISKETTE - ADO $10 

SET OF 2 CRYSTALS - ADD 57.50 

WITH 8 IN. 
SOURCE DISKl $12995 (COMPLETE KIT, 

2K VIDEO RAM) 

64K SS-50 STATIC RAM 

$179 ~~K KIT) 

NEW! 
LOW POWER! 

RAM OR EPAOMI 

BLANK PC BOARD 
WITH 

DOCUMENTATION 
$52 

FEATURES: 
• UHi new 2K. I (TMM 2016 or HM 61t6) RAAO. 
• Fuilr •upPO"• E•t•ndtCI AddreHlng. 
• 641( draw1 only appro11m1t•IV 500 MA.. 
• 200 NS RA.Mi arlt 1t1ndard. tlOSHIBA rn1~H 

TMM 2016• 11 l11t 11 100 NS. FOR YOUR HIG~I 
SPEED APPLICATIONS.)SUPPORT ICs + CAPS 

$18.00 
• Board 11 configured aa l - 1&K bloek1 and 8-2k 

bloc1<1 1wlthtn any B41( block) lor ma•lmum 
llHlbHI y.FULL SOCKET SET 

SHi.OD 
• 2716 EPROM• may lie 1n111neo 1nywh1r1 on 

8011d. 

56K Kit 5219 
• Top 16K may be di•abled In 2K bloc:k1 to ••old 

any 110 eonlllo11­

!'.PROM U 

fl/LL 
lPAOMi llCll

i.o.oo 
A.1.'S tPACM

""o ns.ao 

• One Board 1upport1 botti RAM 1nd EPllOM. 
• RAM 1upport1 2MHZ 011eraUon al no 111r1 

ch1•9er 
• Board mar be partlallr popul1t1d In 16K 

1ncrem1n1a. 

-y­ - - ­ ..... · - - - ­ - ­

"' I
11:..- ;_ . - - _.c;­.of" 
.. I ' I,__

' . 

lrT•~ ,· ~ ,. ~~~ '.. 
' ' ~-=- : 

IUP'POJllf 

·~ P'LUS CAH 
IU.Q!Q 

We too~ OW' •ery populw 321( 5100 EPAOM Card and lrdded 
MddlHonat lo11fc lo ctaalll a rnore ¥•rt•UI• EPROM/RAl\tl Boord. 

" ULL 
•OCKfTHT 

"'FEATU RES: • This on• ~oar<I can bo uud Ir> '"Y one al four wayo; 
A. AA. 321< 2716 EPROM Bo.res 
B. A• a 32X ;t73:t EPROM Bc..,d (UalnlJ e:;.,ry Oii••• S<><:kall 
C. Ao 1 ml•O<I 321( 2116 EPROMI ZK i; 4 RAM 9,,.,4 
D. AA a 3:11< Sl•llc RAM &aanl 

• U1u N&W 2K t B tTMM21llll or HM61 II) RAM'a 
• Fully 5UPPO<lt IEeE 196 Buu S~ncl.Ard jlui propoHd) 
• Supporlo 24 Bit E•tendod Ad•.Ulng 
• 200 NS (FAST!) RAM'S ... •llndatd on the RAM KU 
• Supporll oath Crom•mco 1nd NO<lh SUr Ban1t s.t~I 
• Supp<>rll P~1n10"' 
• Oil BO•td liiil•lt Stll llJ O•ner1lor 
• E•ttY 2K Bloc• mar be dlAblOd 
• AddrnHd .. twu Hp•rat• 1111t 81oclu Df'I mn.r sue: Bouna.ry 
• Ped•c:• I« MPJM• S~l ltinl 
• RAM Kil la ..,y tow pow"" (300 MA lj'pk>oll 

~..
32K $I A Ill,: HAM 1\11 - ;:, I .!::! .::IS 

Digital Research Computers 
P.O. BOX 461565 • GARLANO, TEXAS75046 • (214) 271·3~38 

64K S100 STATIC RAM 

$229~,~ 

NEW' 
LOW POWER! 


RAM OR EPROMI 


BLANK PC BOARD 

WfTH DOCUMENTATION 


55~---5'----__, FEATURES: 
SUPPORT ICs + CA.PS 

$17.so 
FULL SOCKET SET 

$14.50 

FULLY SUPPORTS THE 

NEW IEEE 696 S100 


STANDARD 

(AS PROPOSED) 


FOR 56K KIT $199 

ASSEMBLED AND 
TESTED ADO 550 

T Uoet new 2k • 8 \TMM 2015 or HM 6116) RAM•. 
• 	 Fully allpparU EEE 611ii 24 BIT E.111.nded 

Add,.1alng. 
• 64K druo only appr01lma.\e1y 500 MA. 
• 	 200 NS RAMa ar·a otandard. (TOSHIBA Makel 

TMM 2016a H laat aa !DO NS. FOR YOUR HIGH 
SPEED APPLICATIONS.) 

• 	 SUPPORTS PHANTOM (80TH LOWER J:ilC 
ANO ENTIRE llOAROJ. 
2716 EPROMI may btl1Mlalltd In any 0110.p UK. 

• 	 Any ol the lop BK (EOOO H AND ABOVE) may 
be d 11blitd to p1owldt window• lo ellmlnala 
an~ poaalble ccmUlcl1 with ;ou< l}'tlam m.anltor, 
di"" conl1o"ar, ale. 

o 	 Par11cl tor 1111.1111y1l1rna 1lnca BOTH RAM .,,d 
EPROM may co-ulot o~ tl'ie Hl'lt Doald. 

• 	 BOARD may 114! paflillly populoted I& !i&K. 

f or RAM Ko1 A& T · Add 540 


TERMS: Add $2.00 postage. We pay balance, Orders under $15 add 75, 

handling. No C .O .O. We accep1 Visa end MaslerCha.rge, Tex. Res. add 5% 

Ta~ . Foreign orders (excepl Canada! add 20% P & H. Orders over $50, add 

65~ lor insurance. 


'TM Of" DIGITAL RESEARCH INC. (CllLIF.) WE ARE NOT ASSOCIATED Wini DIGITAL RESEARCH INC, (CALIF.1THE SUPPL~ERS 0,. C!'M SOFTWARE 



What's New? 


ports, a parallel printer port, 
and a video monitor with a 
25 by BO format. Video at ­
tributes Include uppercase 
and lowercase characters, 
underline, blink, reverse Im­
age. and high-intenstty 
characters. Eight levels of 
interrupts are provided. 
Word processing, commu· 
nicatlons. and electronic 
spreadsheet .software are 
standard. The operating 
system is MS-DOS. 

Up to l megabyte of In­
ternal memory, a color 
graphics monitor. and an 
8087 coprocessor are 
among the options. The 
Unlsystem-PC begins at 
52595. Details are available 
from International Systems 
Markerfng Inc., Jackson 
Place South, Suite 6. 932 
Hungerford Dr., Rockville, 
MD 20850. {30 I/ 279­
5775. 
Circle 708 on inquiry c;;ird. 

Encore 8- or l 6-Blt 
Performance 

Ithaca lntersystems' En­
core can be configured as 
either an 8- or 16-bit sys­
tem with a variety of stor­
age devices. The 8-brt Z808 
Encore runs Digital Re­
search 's CP/M or MP/M II 
operatfng systems, and the 
16-bit ZBOOO system is pro­
vided w ith Microsoft Xenix. 
Standard features include a 
JO-slot motherboard, modi­
fied S-100 circuit boards, 
and two or more mass­
srorage units. The storage 
options offered are 514 ­
and 8-inch floppy-disk 
drives and 5Y4-Jnch hard-

disk drives with capacides 

of up ro 31 megabytes. 

Prices for 8-bit Encores 

begin at 54995. Complete 

details are available From 

Ithaca lntersystems Inc., 

200 East Buffalo, POB 91 . 

Ithaca. NY 1485 I . j607J 

273-2500. 

Orcle 709 on Inquiry card. 


True 

Three--dlmenslonal 

Modellng System 


The CS-5 three-cUmen­
siona I, solid -mode ling 
graph;cs system has been 
announced by Cubic Sys­
tems . H;ghllghting the 
CS-5. which can operate as 
a termlnal or as a stand­
alone system, are two 5 l 2 
by 5 I 2 by 16 frame buffers 
with 4096 displayable col­
ors from a palette of 16.8 
mlmon. Standard features 
include true three-dimen­
sional modeHng through 
the application of ortho­
gonal or perspective pro­
jections. slipping. anri­
aHasing. and shaded sur­
faces with smooth shading 
and hidden line or surface 
removal. system functions 
are accessible through seif­
con rai ned user-friendly 
menu structures from the 
keyboard, hrgh-level Jan· 
guage programs. or by re· 
mote processor control. 

A base price of less than 
s9000 has been set. For or­
dering informarion and de­
talls on optronal equip­
ment. contact Cubic Sys­
tems, 2372 Ellsworth St.. 
Berkeley, CA 94704. (4151 
540-5733. 
Circle 71 o on· inquiry card. 

COMMUNICATIONS 


lntelllgent Communication Controller 
lntek's Diplomat Is a 

zso,based peripheral con­
troller for fmelllgent com­
m un ication between 
microcomputers. peripher­
als, and primers. A soft­
ware-conrrolled switch­
box, Diplomat can accom­
modate a group of devices. 
regardless of whether serial 
or parallel, providing that at 
least one of the units Is 
computer input. Technical 
features include I6K bytes 
of RAM, 16 data rates (8 
hardware- and 8 software­
se lecrable) from SO to 
I 9. 200 bps. an fmernal 
printer driver, automatic bi­
directional printing With 
optimized throughput, 
sheet-feeder and graphics 
modes, word-processf ng 
features, and RS-232C, 
Centronics paraHeL Gurne. 
and Diablo interfaces. Its 
switch-selectable prorocofs 
are NEC 7710, Diablo 630, 
IBM PC/Epson . Gurne 
Sprint s. and Atari. Other 
specifications include vec· 
tor plottlng, remote diag­
nostics, reprint of up to 
8000 copies, clear error. 
atjjustable tabbing, and an 
audfble alarm. 

Options include 64K 
bytes of memory. Retail 

prices range from 5595 to 
S895, depending on the 

amount of memory and 

desired configuration. Con ­

tact lntek. 780 Charcot 

Ave., San Jose, CA 95131, 

j408) 946-9041 . 

Circle 7 1 I on Inquiry card. 


Interactive 
Investment .Network 

ElectroNews inc is ~ 

computer-accessed interac· 
rive news and advisory ser 
vice. This service produce; 
up-ro-the-minure report: 
on such financial subject 
as securities, preciou: 
metats. real estate, rnteres 
rares, and inflation as we1 
as advice from leading fi 
nancial and ;nvestment ex 
perts. Subscribers are ab/t 
to interact w ith the syscem 
posfng questions that helJ 
them make personal in 
vestment strategies, 

ElecuoNews is broad 
cast daily on the GTE Tele 
net Telemail system, whicl 
is accessed through a loco 
telephone call in 250 citie: 
A year's subscription cost 
s178. Connection fees ar 
charged . For full detail: 

602 ~pttmber 1983 El BYTE PublkatiOn• tnc. 
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I~ Alspa Computer. Inc.] 
Pn~e-perlorrnarn:e leader Includes Z80 B" di!Jdd drives,3 

seuaJ I parallel port, windiestei port, network1111i PrlCtlS 
stan be! S1500 OEALEll / OE ~ lnquines rnvttlid 

········sPECiA[s"o"n-iilYR:EGATffciic"UTfS"'"······ 
6502 746 1015.95 5016.55 100/ 6.15 

6502At6512A 840 IOJ 7.95 5017.35 100/ 6.90 
6520 PIA 5.15 1014 90 501 ~ .45 100/ 415 

6522\llA 645 10/ 6 10 50/575 100/5.45 
6532 790 11117 4~ 50/100 , 001 5.60 

21 lH200 245 25/ 2.30 I00/ 2.15 

2716 EPROM 490 5/ 4.50 10/ 4,00 

2532 EPROM 6 90 5/ 6.75 10/ 6 45 

6116 2KXB CMOS RAM 690 5/ 6 75 \016.45 

4116 RAM S IOI 14 

Zlllct_!l_l~i:r!l~,~~ '24 .P~SDClletjSca~-·-- 2.00 

~!~~!~r~~ackard Jh~ 

Anchor 
Automation 
Signalman 
Modems 
FREE SOURCE MEMBERSHIP WITH SIGNALMAN 

All Slgnaman MDOl!ms are Dtreol Connect and lncluele cables 
' 	 to connect to ~r oompu1e1 and 10 lhci teleotlone Signalman 


MO(l;:m~ l)!O'llde 1he besl priee-p.'l!larmanGe~aJues. aoo stat1 

a1 les5 tnan s100. DHltJ1nJ OEM ln•8lrier l~Yll•d 


M l RS2.J2 (99) 59 

Ma II tor Atar•850 (99) 79 

Mar IV 10! CBM/PET wUh souware 11691 H9 

Ma V lor Osborne (sollware ava~lalllel 1129} 19 

Mark VI 1or IBM Personal Compuler 1279) 175 

Maik VII A1Jl0 Ojal/Auio /\n:;wei fl sgi B9 

Matk VIII Bell 21 2 Auto Oi<WAnswer 13991 299 

--·--·······----------·-..---------- ­
DC HAYES Smirtmadtm 	 219 

~£!l!'ll!S Sma~!l'll 12~0______5~ 

.-.. --......... -·---- .. 

--------·----·­

PROMOUEEHlor VIC 170 

Apple E111wl1tor lor Commodgn 64 89 

Sc1mm1ttr 80 COLUMN CARD lar C6t 145 

Stlld 01k 2 Lll'iel Sla~d for C64 or VIC zg
C&tNIC Switch (nelWOlkmg) 125 

BACKUP Vl.O lape cDpier IDr CU or VIC 20 

GARO BOAROJff MiltnetooanJ . VI c 64 

CAROAPTERll Atarr VCS AC!Apter - VIC 69 

CARO PRINT Prinler lnlMilCC · C64NtC 64 

CAROBOAA0/3s. Motnerboard ·VIC 32 

CAROCO C6~/Vlr. c cuJB IOI Kewaa 32 

CAROF\AM/16 RAM ElUliln!i!Oo- VlC 64 

Complelt CAROCD UH Jn1to~k 

CIE ~nd VjE IEEE Interfaces 1n SIOCI< 

SASM CDlllJJ1IG1/AssembJe1 for C64 89 


APP°LE..:.FRANtfil N...iifMS 
KRAFT Applr Joy11ick 4D 

16~ RAM Cull !or Apple 59 

Solld Oa~ 2: lml Stind lor Apple z.g 

Sena! Card lot l\ptlle 99 

MPC RAM/80 (91Umll Clrd lor llE 1mm1 139 

ZBO So~ca rd and CPiMIM~msol1) 235 

RANA Ehle I wllh Controller 389 

PU1allel Pr1111or tmertace/CaDle 79 

APPlt D~mpllng IMlc!llle•l Ptlnler Interim 115 

A~''' Dumpllno iillh 16K Buller 160 

Gr.'lppl1!1 f lnterla(le 1~0 


ra\1 Proouet5 ror ,&.pple m51ac 

DC: Hayes MICtQ/TlOdem 11 299 

PFS: Flit I00 

PfS: Report I00 

Vlde 60 CokJmn Cam 209 

Haydu Softl'tfl IDr Appl• z:o iy. OFF 

PIE Wl1t1r Vlmn! Prm1ur 120 


[tcammadare 
See ua tor Personal, Buslneu. and Educ1t10111I 
requl11ment" Educ1tian1l Dismnls anU1ble. ____ ...,______._.... _...... ........ _. 


PETSCAN I $245 base prjce
l\llows yru to connecl up 10 30 CBM/PET Compoter> to 

st1ared t11s ~ drwes and prlhters.Completely llanspareni to the 

user P!flect lor schools or rr.Jlllplu ward jlrocessmg coo­

Hgurations. Base conl1gu111hon support> 2 00'11Plllers Addi· 


~~'.E~~~;:.~~~:.~!Q~~~:.~····-·--·--····--­
C0MPAC KJSTC P $115 
lnt11llgent Ttf111in1I Package lot PET. CBM, C64 
Includes ACIA t1~rdwaie I STCP So ltwa1!l __.........__........................-.. .................~~-..............-....... ___...-_____ 


VE-2 IEEE bt Parallel Interface 110 

lnckldes case. power supply, ru• fHJil Hansmissllln. and 
switch se1ec1ableCl1ard(let corwemon 10 ASCtt.--·--.. -·--·-·----·.....--.......·-·""'-----.............__ 

VIDEO ENHANCER lor Commodore 64 89 

Re~hze video ciual111 ~al or lletler lhiln coml)OSlte monitor 

using slamlariJ coll!f 1V. 


SCREEN.MAKiil"8ilc;iumnAd~piari~;c&4'"··· 145 

~r_OV1des ~!!. sue~~P~!~!.!'.!~-~!:~~~-~~~~-~!~---- · 

WIC 20 PnduclJ VIC SargOn II Chm 32 

BACKUP Wl.D 20 WtC GOBF 32 

VIC RAM Cards 10 stock Meteor Roll (UMI) 39 

VICSuperExparider 52 VIC Radar Ralrace 24 

VIC16K RAM 95 Amok (UM!} 20 

Th\11'11 EM I Sahil'lre Snalrrnan 15 

HES Sollwt" Aulllk's Cube 13 

VjCOmega Ra~e 32 Pt~M1!MS Re4eieooe 15 

Spdem gj Mil'S (UM~ 39 F~OOGEll (5 
Programmers Alo ~5 VIC Aelven u1~ Serjes 

VICTORY Sottw1re lar VIC and Cfi4 
Strc t swa~llf!ts MCI 12 Konga KonJl (VICJ 16 

N~l Rjdet !VIC) 11 Cll5m1c ll\!llrls (VlC) 12 

Annmil~llY 15 AiJVentme Pac~ I 16 

M~enrure Pack II 16 Metamorphosis 1t 

Educauanat Pack I 11 Trek 12 

Sualegy Pack I 16 Glave liollbt!rs 12 

rA.PER..niP·w~~-p-,;;;;~-~---····--·--·-······ ·· ···· 1·0·9 

ORACLE Olla Bau 81tlerlu lnclWdtll 1.25 
Commodate 64 Pr09ra1T1mers Aere1ence Gu 1Cle 16 

Mlt!11Chus lor Cli4-8 lml& Ill pl1y 19 

C:om1l!lle''s Risi Boal! of PET/CBM 11 

CU ar VIC SWITCH 125 

POWER ROM Ulllilles IOI PET/C0M 78 

WnnlPro 3+/64 69 

W0t ~Pro 4+· 8032, disk, ~inter 295 

SPElLMASTEfl spelllnu tchmcktr lor WordPro 
VISICALC IOr PET, ATARI, or Apple 189 

PET·TRAX PET la Epun Graphlct Salhmt 40 

SM·KIT enhanoed PET/CBM ROM OflUtles ~o 
Ptogramme1s Tool 11- PEl ROM Utllll les 35 

EASYcm fer C64 	 6S 
Pfl Spacemaker It AOM Switch 36 

COPYWRITER Wonl Plll'm11r l~r C64 69 

2 Maler PET lo IEEE01 IEEE to IEEE Cal>le 40 

Dusi Caver tor PET, CBM, •10•10, ur 8050 a 

CmC lnter1m1 IADA 1800:, ADAI 450, SADI In stock) 
Prog11mmfag lhe PET/CB MfCom,u1er1 - R.West 20 

Comp.Ile! flrst Book ot VIC 	 I t 
HES MODEM wltb Sa!tw1re 	 65 

HES Sothw.11 and H111hme In slack 
UMI prod~cll In 1lod 

FiiiX-Fi1e10r-·iiir1ce·M1 ~--s11 o 
Oalallasv, Report Writer wllh talC11la1ions. M~lllng Lists. 

FORTH letPET/C64"rui1f:;G;;oo~;:..cargll VRl~---s5ij 
~-~~CD~!!!'.!!!!~!!!!.~!~~~P.~~~I O~~~:tl! 
KMMM PASCAL lor PET/CBM/£64 79 

URL lor PET/CBM msk·baseo ASSEMBLER 65 


sup1r Gnp~ic•=-ais.1c L1nlu1u1 EK1m1ons 45 

Fast machloe tanguag11 graphics rou1l~ tot PET/CBM
_ ____.....__ _______________,......... .. 


HAM/HOM tor PET/CBM 4KS7S 9K S90 

lllSH ICU- llcwvCIY Sy$tem lor P!:T/CBM 40 


DISK 
SPECIALS II

Scolch (3M) S" sa/dcl I0/ 2.20 50/ 2.00 100/ 1.95 

SC(J1ch(3M) 5" ds,ldd I0/ 3.05 501 280 I00/ 2:75 

Scotc~ (3 Ml B" Ss/Sd 1012.30 50/ '2.10 100/ 2.06 

Swfch (JMJ 8'' ssldtl I0/ 2.85 50/ 2.70 100/.2.0!i 


We stock VERBATIM DISKS 
Wril~ lor Dealer ind OEM prices. 


Selltlnal 5" ss/(ld I0/ 1.90 SO/ t 115 100/ l,60 

Se11tlnal -5" dSfdd 1012.55 50/ 250 lOOn45 


We stock Dysan disks 
Waoosh 5" Ws<i 1011 65 soi 'so 1001 , 55 

Wabash 5" ss/dcl 101 t 95 50/ l.90 1001 1.Bfl 

Wa llaSh 8" SS/~ 10/ 2,00 50/ J.95 I00/ 1.85 


We stock MAXELL DISKS 
Write lor dnler and DEM prlcu 

01s Star age Pages 10 lbr SS Hub Ri~~ 50 l0t S6 
rnsk l.Jbrnry Cases 8"- 3.00 s··- 2.25 

!:!:~-~~'.l.~l'~~-11~-------····--­
CASSETTETAPES-AGFA PE-611 PREMIUM 

C· 10 IOf .61 SO/ .Sil 1001.50 

C·JO 10/ 85' 501 62 100/ .70 


~_...............- ................... ....- --·-······---·····------···.. ····--.. -•.• 

DATASHIELO BACKUP POWER SOURCE 265 

Ba1tery back llP Uninterrupllble Power Supply willl surge and 

noise filtering. Theanswer lo yaw powei problems. 

~~ii, Z\IM: i·21G;";~PoosPh0t Mon"Ji;·--··--· ·· ..··-98 
Zerulh new color and monochrome fllOllUars 1n stock 
Prachltxt 5000 SotlW1n Package tl 9 

PFS Soll'#111 lor IBM 111d Apple In '""k 

VOTAAX f'ersllrial S~ch System 280 

vornAX Type-N-Tal HiO 

VOICE BOX Speech Syn1he9m (Appl~ or Ala,1) 

CcmptiSeNe StJbscrlptlD!l (fi tlcufs tree) 32 

ov~11 IB111lh1~ OX-16 D1by WhHI PrlnleJ 469 

Prowr•ler Parallel PrintBI 379 

Pmmi~ I090 Ptlnltt win Com11H•em Made 319 

USI GOll1JlUMOO 4 AF Mcdu latOI :l9 

Da~ywriter 2000 wnh 48Kbullei +cab!<! 11.50 

M~ny p1ln1e1s ava~able !Gemirt-Star, B1cthc1. O I. etc.J 

We Slack AM DE k Manllars 

Amd! DXY· 100 Planer 	 590 

AP PtodtJG tS 1 5~ OFf 

W~taoabi:: lntelllfll!fll PIDHer 990 6·pe11 1290 

BROOKS 6 Olllltl Sa11e S1pp11uor/lhlae Fllttr 54 

We sled E~clrohOme Monitors 

SV11erlek SYllH lilicroc1m,ul1r Igg 

ALL BOOK and SOFTWARE PRICES DISCOUNTED .................... .,., __ .. _~ ........,.._---···-----

Panasonic I 2" Manil()I (ZO MHz) won alldro 135 

Panasoruc CT-160 Dual Mode Color Monllo; 259 
................ .,. ___........................ ,............. ..- ..---··--····---·-···..___..., 

USI VldtD Mamlors-Gre•n ar AMBER zo MHz tf.ru 
Draler and OEM lnqufriH lnwittd-·------..··--··-- ·-.······-········-·······-······ 

,;111rN Idatasystems 
II ERO I Rabat (taatory assembled} 2145 

Z29 Tennlnal IDEC Hd ADM comp1llbleJ 6BC 

ZH lntelllg1nt Communl&attons Tennh111 36Q 

ZT· 10 lnl1L Tef111inal with Serial Par1 340 

ZI 00 16·biV8·blt SV&lems In stock CALL 

We stoci< enllie Ze11llh line.-- ·-------- ­

- - .-&---·--------­_____ __ ____ ... __ 
------------­--- ­

~ 

ATARr 
SPECIALS 

WE STOCK ENTIRE LINE-write ror prices. 
Software for Atari in sleek. 

215·822·7727 WRITE FOR CATALOG. Add Sl 50 r,er order tor United P~rcel 
252 Bethlehem Pike We pay tl~ l ance ot UPS sur face sr11poing ct1arges on all prepaid ordersA B c0 mputers 
Colmar PA 18915 	 IJdd extra lor mail APO IF PO Ml Prices include cash d1sr.o11n t 

• Regular prices strg tlll y h11Jher Pri< es suowt1 10 cl'dm e 


Clrcle 8 on Inquiry oard. BYl"E 5.~prt!mber '1!183 603 


http:s��-2.25
http:Gnp~ic�=-ais.1c
http:Sothw.11
http:SDClletjSca~-�--2.00
http:100/5.45
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What's New? 


contact ElectroNews Inc., 
POB 148. Leesburg, VA 
22075, j703J 592-3770. 
C1rcte 7 12 on inquiry card. 

Modem with 

Processor<ontrolled 


Auto-Olal 

Bytcom's Au todfal 

2 I 2AD is a full-featured Bel/ 
2 I 2A-comparible modem 
with a microprocessor­
based auco-dial circuit. It 
provides 0 to 300 bps and 
l 200 bps furl-duplex trans­
mission of data over a 
switched network. Its non­
volatlle memory can store 
nine 40-digit telephone 
numbers and names and 
can be activated by ter­
minal key or computer 
control. System features in­
clude integral voice/data 
transfer sw1cch; software 
disconnect: remote boot 
capabilities; I 6-character 
answer back: redial. link­
ing, and continuous redia l 
until connected; secondary 
dial-tone detect for PBX 
dia ling; a help menu; and 
Interchangeable Touch­
Tone, Pulse, or blind dial­
ing within a stored number 
sequence to allow pulse­
circulr users to dial over 
MCI and Sprint lines. The 
terminal Interface is RS­
232C. and the telephone 
line interface rs RJ I I or 
RJ45 . 

The Aucodial 21 2AD 
modem costs 5595. Con­
tact Bytcom, Suite H, 2 169 
Francisco Blvd.. San Rafael. 
CA 94901 , !800) 227­
3254; 1n Califomra, t415) 
485-0700. 
Orcle 713 on Inquiry cara. 

MISCELLANEOUS 


Mouse Scampers 
Across Any Surf ace 
Measurement Systems· 

Series I 22 Mouse for cursor 
control features optical en­
coders that operate on any 
surface . Independently 
driven X.Y encoders offer 
low friction and minimal 
torque requirements , 
which eases operator con­
trol and minimizes the pos­
sibHfty of loose materials in­
terfering with normal oper­
ation_Standard counts per 
inch of motion range from 
20 to 200. The Series J 22 
Mouse Is available with 
quadrature square wave 
output. scaled purse out­
put, variable pulse rate. or 
wrth coded digital such as 
RS-232C Contact Mea­
surement Systems Inc., I 2 I 
Water St.. Norwalk. CT 
06854. 
Clrcle 714 on Inquiry ca<d. 

Computer Cleanlng 
Aids 

A line of computer 
cleaning products is mar­
keted by Aucomatlon Facil ­
ities Corporation. The Une 
Includes a dfsk,drive clean­
ing kit. a compressed-air 
sprayduster , an ti-sta tic 
sprays. solvents. presat­
urated deaning pads, and 
!Int-free wiping mareriafs. 
For a product catalog, con­
tact Automatron Facilities 
Corp.. 39 l 6 State St .. Santa 
Barbara, CA 93 !05, {805) 
687-704.Q, 
Circre 71 son Inquiry card. 

Microprocessor 

Handles Keyboard 


Functions 

A single microcomputer 

controller handles all the 
functions of the 8000 Serfes 
keyboard. This 95-key sys­
Lem offers a .standard 53 ­
key typewriter arrange­
ment, a left-hand I0-key 
function keypad, and 13 
numeric keys on the right­
hand side. Across its top 
are 19 .special-function 
keys . All keycaps are non­
glare two-shot molded 
sculptured style. Four ver­
sions of the 8000 Series are 
available. with prices be­
ginning <lt s 170. Conract 
George Risk Industries Inc., 
GR/ Plaza, Kimball. NE 
69145, j308) 235-4645 . 
Circle 716 on Inquiry card. 

Card Cage Ready 
for Projects 

The M86AF-PS6 is an 
STD bus-compatible modu­
lar card-cage assembly 
from Computer Dynamics. 
It consists of an integral slx­
slot motherboard, cage. 
power supply. and fan. 
The bottom place 1s remov­
able For flat mounting w ith­
in an enclosure. The con­
nectors feature gold-plated 
contacts, and the chassis Is 
made of anodized .llumln· 

urn with nylon card guides 
spaced at 0.5 Inches. 

In single units. the 
MB6AF-PS6 costs s395. 
Contact Computer Dy­
namics Inc.. l 05 Soutll 
Main St.. Greer. SC 2965 t. 
1803) 877-7471 . 
Circle 717 on Inquiry card. 

Suppressor Responds 

In Less Than 


60 Picoseconds 

The Power Sentry-2 tran­

sient suppressor and Hne 
conditioner from Sur­
georncs responds ro volt­
age transients in less than 
60 picoseconds. It comes 

with a buHt-fn RF filter 

rhat's designed ro artenu· 

ate RF noise and dissipate 

high-speed. h1gh·energy 

transients for increased reli ­

ability. Key specifications 

fndude energy dissipation 

of more than I . I mega­

wacrs, 156 V RMS 1220 

peakj ± 10% clamping 

voltage by means of a 

ewe-stage syscem. and a 

nomrnal line vottage of r20 

V, single phase at 50 or 60 

Hz.. Further details are avail­

able from Surgeonics ltd .. 

155 Kisco Ave., Mounr Kis· 

co. NY 10549, (91 4) 241­
3202. 

Circle 718 on Inquiry card. 


Where Oo New Products Items Come From? 
The 1nformat1on printed In the new product> pages o f BYTE rs 

obtained from "new product" or "press relea5e" copy sent by the 
promoters o f new products If 1n our Judgment the 1nformatron 
might be of interest to the personal computing experrmenrers and 
homebrewers who recid BYTE. we pnnt 1t in some form We 
openly solrcrt releases and photos from manufilcturers and sup· 
pliers to this m;irketplace Hie mform<it1on 1s printed more or less 
as a frrst-in rrrst-out queue. sub1ect to occasional prrorrty mod1l1ci1· 
tions . While we would not knowingly prrn t untrue or inciccurate 
data. or data from unreliable companies. our ccipacity co evaluate 
the products and companies appearing rn the " Wl1at's New?" 
reawre rs necessarily l1m 1ted. We tl1erefore cannot be respons1bl(' 
lor product qua lity or company performance 

604· So~emb(or l'llll :0 BYfE Put>lla.tiaf\5 Inc:. 



- - VIDEO TERMINAL BOARD' 82-018 

This is a complete stand alone Video Terminal board. 
All that is needed besides this board ls a paral:lel 
ASCII keyboard, standard NTSC monitor, and a 
power supply. It displays 80 columns by 25 lines of 
UPPER and lower case characters. Data is transfer­
red by RS232 at rates of 110 baud to 9600 baud ­
switch selectable. The UART is controlled (parity etc.) 
by a 5 pos. dip swltch. 

Complete source listing is included in the documen­
tation. Both the character generator and the CRT pro­
gram are in 2716 EPROMS to allow easy modification 
10 your needs. 

This board uses a 6502 Microprocessor and a 6545-1 
CAT controller. The 6502 runs during the horz. and 
vert. blanking (45% of the time). The serial input port 
is interrupt driven. A 1500 character silo is used to 
store data until the 6502 can display it. 

Features 

• 6502 Microprocessor • 2K EPROM 2716 • Size 6.2" x 7.2" 
• 6545-1 CRT controller • RS232 1/0 for direct • Output for speaker (bell) 
• 2716 EPROM char. gen. connection to computer • Power + 5 700Ma. 
• 2716 EPROM program or modem. +12 50Ma. 
• 4K RAM (6116) • 80 columns x 25 line display -12 50Ma. 

BAUD RATE 

GENERATOR 
110·9600 

VIDEO TERMINAL 
82-018 

PARALLEL 
KEYBOARD 

INPUT 
(TTL) 

UART 

OUT IN 

VlDEO 
DISPLAY 
CIRCUIT 

1---1- - -t-­ COMPOSITE 
VlOEO 

1---1- --t-- SPEAKER 
(aELL} 

+ 5 12 - 12 GND. 
RS232 110 

This board is available assembled and tested, or bare board with the two EPROMS 
and crystal. 
Assembled and tested #82-01BA $199.95 
Bare board with EPROMS and crystal #82-0188 $ 89.95 
Both versions come with complete documentation. 

;a- JOHN BELL ENGINEERING, INC. 

ALL PROOUcrs ARE AVAii.ABLE FROM JOHN BELL ENGINEERING, INC•• 1014 CENTER ST., SAN CARLOS, CA 94070 

ADD SALES TAX IN CALIFORNIA • ADO 5 % SHIPPING & HANDLING 3% FOR ORDERS OVER $100 

SEND $1.00 FOR CATALOG (415) 592·8411 10% OUTSiOE U.S.A. 
WILL CALL HOURS: 9am • 4pm ADD $1 .50 FOR c.o.o. 

11249 

Circle 61 on Inquiry care:!. llYTE !Wprember 19&3 605 
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Circle 419 on Inqui ry card. 

S-100 ProductsCHECK SUNTRONICS NEW LOW PRICES - - - - - - - - ­

. . 
" - - lJ, - ~;., ~ .... ·'-1 '".°- ~L~>. -·· ~\ - · ~ 

1~r !-~- .... .i-···· 
ar-: ·- .--:• -· ...~ 
- • --..- I 

$19ssAFDC·1 Flu ppy Ois.k Dtlve C~m11oltet•. 
Auns DOS 3:3 w th any s1andard Sh119M com· 
iJl! l i ble 5'1"' Disk Driv • (2 Drives Eath Card) 

ASCII KEYBOARD AlkT .•..• , •••• ,, . • • , $99oo 
Plug In cornputlble w ith Apple II. has shlttiock. 
11nUu1~co re, l l and back slosh charac1ers. 

Apple Prototype Board. 
Doubl~ Sided glas~ w llh 
gold p lated App le .pod 
Genarol Pu rpose termin· 
els, Conla os malrl• of 17 
x 63 solder pla1ed do11 u1s 

on .15" ll . I" $pacing. Grea1(or14, 16, and 24 pin1C's, 
SUN-722 . , . • , , • , . , • . . , , , , 7.95 
Appr•l.e PROM Blast.tr ,, ' 119.00 
"ALS' ' 80 Column Cald , ....... , .. . . - 159.00 
" ALS" 2 -CARD IZBO Cf'UI .•. . .. . .. . 149.00 
APl Appia Parn llel Printer lntertac;e ca rd. 

Cenuonics Comp 1Jble.,... • . . . . . •. $45.00 

General Products 
Mi1su.bl$hl Disk Drives, SVt and II' Slim 

5V•" Thin OSDD 40 Tr t.lr . . , • . 310.00 
It lhm DSDD 77 Tt~tk .• , . • . . .. . .... , 4.50.DD 

General Products- cont. 
Video Monitors 

I 1 1 • • • 1 ­ I 
SAMWOO GREEN 9" 18MHi:-:-:-:-. ~16.00 
SAMWOO AMBER 9" 18MH:t . . . , • . . . . 119.0D 
SAMWOO GREEN 12" 12MH;t. . • . •.. . •.. 124.00 
SAMWOO AMBER 12" 12MH>. ______ ..... 127,0D 
C!!Hlll()all• •W~o 1'0 , 150 linM ' ""'luHor1 75 1011 ilhrt• 
lmped1mce No~a t fll!Mff u.dd $7 50 shluplug , ,.d t1 11nd· 
ling ror tho •kfeo rnonlto•1. 

Assembled Connectors and Cables 
Centronics T'ype Cable Assemblles 36 p in I la\ !:llblB 
w ith 11:ia le to male or male lo l11maltt connec1or&. 

4 h,- $24,95 6 ft .-$27.95 
RS232 Cabl~ Assemblies 25 pin Ila• cable w llh male 
10 male or m ale to fema l& conMclors. 

5 h ,- $29,95 10 tt.- $35.95 

Assemble Your Own Cables 

C<>nd. 

Ribbon 
C•bl• 

iP'fimrtt.. 

Card Edge 
Connectat 

f'rb 

IDS 
SD:C'.k111

"le• 
Hlilidar 
IW I 
l'<lc• 

10 SD 50 52'.46 SJ ll6 S4 2• 
26 0 66 4, BQ l ,A7 4 .68 
34 D 83 5.~3 6,3() S.Io 
4C 
50 

1.00 
1.lo 

6.90 
1 sa 

710 
1.so 

5 ,95 
G.20 

IDS 06-:ZSP C<mne~1 01 , S5.9'.i 
IOS 08·ZSS C..1mec1or $&,:ZS 

Super Sale 
PIN 11-24 
2716 l450~S I 3 .84 

4.15~~ ~:;::~: 5.9'.S 
27&4 llB ~ nl S.9'; 

=-"-t-_ SUNTRONICS CO., INC. 
- 12621 Crenshaw Bl11d., Hawthorrie, CA 90250 

STDflE HOIJAS t.10 l Hll 'f~DlrllOG~h-=--~ 
Sil fUft.OA'f i 000.111u!lol)f,)pn1-""· 

25up p-,1 N 8•24 2~up 

H S ~116P·J jloOnSf 6 ,10 5.75 
3.98 
5}15 

2114l~ 12001151 
OM 

1.112 
c.11 

1.62 
C•ll 

5,95 Z80A CPO "-99 4_99 

CAUFOllHIA 213-644-1149 
/ltir l Kh •n-.U. ....Id f:.all~ Dl"dtlft' 

~~ 

•'· S-100 
MEMORY 

I ' I

. I I I . ·, · -· T BOARD 

64KSM A&T Wi lhou MM . -- .. s155oo 
641CSM A&T Wilh 64k RAM l32-6 11 6'sl ... 3j9,oo 

S· 100 Board Utt• 6MHt 6116'0 "?A m~~ pOWttr , 9~"~ 
Sul•cl ply s Exi•nded Add< Hing allow ror muhl 
"'"mo•v board '""'"~ • fndep; 11d• n• Hi!( Blbe)(s 1t1• ~ • 

.Osy UH whh m 1.dh·u•-cr ti.ystl!lm•. Ally 2K. RAM mav b 
wp~&O<ld t>y 2116 EPROl.4 . 

SBC-880 ZBOA CPU, A& T .f'lij9 .00 
sac.aao ZBOA CPU, Kii. - . - - - - - . - 149.01) 

dMHi Z80A Cl'U boo.Us W1lh 5011~ 1 PoroII•~ P<>n• 
!Jfl>C-1 Fl<>PPV Conlrollo<, A!'l l . 745'.00 
UFDC.1 Floppy ConHalla<, Kii U.5.00 

The Uf'DC· l FIMPV Con1r olle• ,,, .. lho WO U95 chip 
whk:h fYru. either and/or 8' 1' S 'flll ' 01 0 41Vh. 

C1.0CK CALENDAR A&T _ _ . .. .. .. _ _ _ 115.00 
CLOCK CALENDAR Kit . . . , . . . , 95.00 

Th ts S- )00 C•OC!t: CaJendilr BoaHi hi1$ 4 ~r•wrn..tpl&, f1mo, 
D•V of Woak and Elan"'Y B• ·oo. 

S-100 Prototype Board 
Double Sided gls~s w11h 
gold plated, numbered 
S-100 lermlna1s-. M air of 
25 K 1e ~!llde r pl 1ed do­
n lJ lllo11 15' '.< 1 1 ' sp~w19 
Locatior1 s fur heocle1 s arid 

regu la1ors. Grear fo r 14, 16, arid 24 pin IC's • 
SUN·721 ... .... ., .. ,. ..... ., .. 12,95 

Mother Boards 8i Card Cages 
S~OTS D•r• Bd KIT A & T wlCAClft 

6 $ 1l.00 $37.00 '52.00 S77.® 
I 16.00 <111,00 73.0ll 1Gl,Oll 

12 22.00 61 ,00 103.00 14.l.OO 
WMH, , Nb rerm1noi ~<>•• l"cll>de• 1><>wor lhdl<••<>t 011d 

~~:~1?a~~~n~u"~~~~~v~r:, ~~:e~"&' r~C:,'~~!:1 i!,lr~ 
UU ISll>£ CW ftNI NIA I OLL FAE( 1-800-421-5775 

•0'~' ~On•~ I 

'1'f111t 0 1dir1_,.,.,tnm1um<lltl'l(l SHJ S1111lflCMG'. Uit Moftti'f Q;ditl 10 , , ,0 . 10.l till D11p18•• iAWTI~OftNE.CA. !JO J!'i0 ,"1tM01 
Ml)Jiilll•Cir!l4 hi ftt~wili,.-. p11i11ki,.difl8J jf,{jiJUWUU•l.t\'.ntv•'"1r1111 lingh11t1r'4lpouf'dt.~1o1• so. rute..ad1.tdlhl 11t~I 
tttJUlld to Yt~ tpr1Jt11 C. 11i ~tft~.. tni .,,._ •'3i> r-. -W litt •.:.., 

Ha . 806 & No . 516 Makllr111T1es Kil 1, 2 & 3 l(lr s -100 R2.R:1 1or 2 Dnves(Floppy Hirn1 
S-100 & DISK POWER SUPPLIES: OPEN FRAME, ASSY. & TESTED, 6 OUTPUTS. ADJU . & FUSES PROTECT. 

ITEM r 5V OVP - 5V +24V(OR +12V) +ilV 16V SIZE W J( 0 it H PRICE 
S3 12 scot & 2 FLOPPY 5A IA 5-7A PEAR T3A 3A 1011 x 6

11 
x 5° 105.95 

l1 Floppy & 1 H!lld Disk) 
54 6 SLOT & 2 FLOPPY 4A l A 4·5A PEAK BA 3 A SW ' x 5" x 4.V.." 95.95 

DJSK POWER SUPPLIES: OPEN FRAME. ASSV. & TESTED, REGULATED, ADJUSTABLE &FUSES PROTECT. 
ITEM IDEAL FOR +6V OVP - sv +24V (or + 12V) +av Unrl!Q. ±-12V SIZE wx D x H PRICE S:i,S4b'S. 1 00&2~ 
Ro 2 1( 8" SLIMLI NE 2. 5A 2.5A . SA Peak s"x 4'1 x 411 51.95 
A 2 xB" or2x5Y•" DISK 4A 1A 3A - 5APeak 2A 8" J( 4" J1.3* 11 58.95 
A~ 13,. 8 '' (or SV. ") FlOPPYl 6A IA 6A - BA Peak 10" )( 47il" )( 3¥•" 71.95 
R3 \..£! Ix Floppy & TX Ha~ 6A 1A 6A . SA Peak 1A 9 " x 6V•" x 4 " 85.95 

AC & DC POWER CABLES WJTH CONNECTOR FOR 2 DRIVES B.00 SHIPPING FOR EA. PWR SUPPL V: SS.50 IN CALIF.; 

8_100 Pow· ER supp· Lv· Ki·rs $8.00 1N OTHER STATEs.;s a.oo IN CANADA. 
(OPEN FRAME WITH BASE PLATE, 3 HRS. ASSV. TlME) FOR EA. TRANSFORMER : $5.00 IN ALL S TATES; 

ffEM (IDEAL FOR) av - 8V r16V - 16V r28V SIZE: W DxH PRICE 512.00 IN CANADA. CALIF. RESIDENTS ADD 
K1T 1 15 CARDS 15A 2.5A 2.SA 12" x 5" ~ 4V. " 54.95 s.5"/. SALES TAX. 
KIT 2 20 CARDS 25A 3A 3A 12" x S" 4~" 8i.95 
KIT 3 DISK SYSTEM 15A 1A 3A 3A 5A 13'h'' 5" ll 4%' ' 89.95 

6 SLOT MAINFRAME ASSY. & T ESTED ONL y $399.95 + SHIPPING $ 18.00 

DEALER 
IHOUJRiES ~ 
INVllEO 

EACH MAIN!'RAME (ITEM NO .£J06 OR S 16) CONTAl ""S EMI FIL TEA • FUSE HOLilEA • AC POWER COAO • POWE.Fl SWITCH 11 lNDICAiOA • 
RESET SW!TCl-1 • 4\1>" COCJllNG FAN • 5 , 100 BUS 6 SI.OT CARD CAGE • ( 110/Z!O VNJ. !i0/60 HZ. I POWER SUPPLY FOR DISX DRIVES & 5- 100 
SLOTS • 2 EA. OC POWEA CABLES WITH COf" CTOR Al'fD MOUl"Tlf>[Cl ~OWAAE FOR OISll DRIVES • 9 EA CVT-OUTS; 1 FOA 0 825 
CONNECTOR, I FoR 50 PIN CONNECTOR & l FOR CEHmQoj!(:S • CUSTOM flNISH & UJGO.lESS • COMPACT SIZE • UGHTWEIGHT, 23 LBS. 
IIEM.d06. FOR 2 EA. 8" THIN\.INE FLOPPV (TANDON TM6"48· 1 & 84lM! OR EOUIV,), OR ONE HAFIO 01 51<, POWEA SIJPPL 'I': • QVISA, t6Vl:lA, 
~P. SVllA & 2it Vl5A.. SIZE: 12" (W) • 19.S"ID) • 9 ,B"(HI. 
~FOR ll EA. 5\"•" A.Ol'P'I' (TANDON TM· 100 - I, 2. 3. " OR eou1v .1. OR ONE SW' FLOPPV & ONE sv, " WlNCttESTEfl HAAO DISK. 
iT/\ROONTMfiOD.2. J OA EOUIV.j, POWER SUPPLY1 t 8V/8A. 16V/3f. O\/P, + !'.V/6AOvP, +l:lV16A. llAPEAK.. StzE.: 13.75°(WI JC 19,5''(0).prT(H). 

http:tt.-$35.95
http:ft.-$27.95
http:Blast.tr


IBM PC 2S6K 
320 KB OS/DD DISK DRIVE 
FLOPPY DISK CONTROLLER 

COLOR CARD 
ALL FOR $2499 

LOTUS 1-2-3 SOFTWARE $359 
SUPER CALC ll 5199 

MULTIPLAN S199 
VISICALC $ t 99 

WORDSTAR 5329 WORD PERFECT $349 
MAILMERGE $179 EA.SY WRITER 51Z9 

DISK DRIVES FOR IBM PC 
DOUBLE SIDED DOUBLE DENSITY 

320 KB SZZS 

PGS COLOR MONITOR 
HX-1Z $499 

AMDEK, NEC MONITORS AVAILABLE 

DRIVE FOR APPLE II+ and lie 
ONLY S219 

PRINTERS 
BROTHER HR·1 $750 BROTHER HR-15 $499 

OKIDATA 8ZA S499 83A 5699 84A $999 
93A 5959 

GEMlNl-10 S359 CEMINl -15 $529 
NEC 3510 $1399 3550 51799 

7710 $1975 
EPSON RXSO 5379 FX80 5599 
MXSO/fT S449 MX100 5649 

MEMORY BOARDS 
AST COMBO CARD 64K 

MULTIFUNCTION $299 1/0 PLUS $199 
QUADRAM 256K MULTIFUNCTION $399 

HERCULES CARD 5499 
QCS BIG BLUE CARD S479 

APPLE lie STARTER SYSTEM 
$1599 

HARD DISK FOR IBM PC 
SMB $1399 toMB $1599 15MB $2199 

HAYES 
SMARTMODEM 300 S239 

SMARTMODEM 1200 5559 

KAYPRO DEC DlABLO DAVONG 
MAYNARD LNW TAXA.N BMC 

C ITOH EPD TELEVIDEO TANDON 
MPI SHUGART 

AND MUCH MORE AVAILABLE! 
CALL1 

SEND ORDERS AND INQUIRES TO: 
COMPUTER POST INC. 
22102 CLARENDON ST. SUT. "'1 
WOODLAND HILLS. CA 91367 
{213) 999-1041 

DELIVER IES TWO TO FOUR WEEKS AVERAGE 
ALL SHIPMENTS ARE CASHIERS CHECK ONLY. 
PRICES SUBJECT TO CHANGE WITHOUT NOT1CE. 
SH IPPING AND HANDLING EXTRA 

Circle 573 on Inqu iry card. BYTE Septomber l9S:l 60'7 



A. com· 
pltll "" con11lntd con. 
trol comput•r. 

Featurea: Zlloo 28611 mloroprocHsor wHh 211 
ba•ic ln1e1preter. Socket• for 48K ol on board 
user memory. 48 pa1aOe1 110 llnea, AS 232 & 
20M/I. current loop serial communlcallons, 
Dnd more •. - NOW ONLY 

cu~1om &. e>arn ver- $28500 
slons atso avaJlal>le ­

"ll t• a Tf1MJeJT1m1r1 or lltOQ C:On>, 

Lehm.ann & Associates 
P.O. Box 556, M•urnff.. 0 lo 
l"'1J BQ1.Q647 

Clrole 258 on Inquiry card. 

TIME SAVING - MONEY SAVING 

PRINTER BUFFER 

SPCJ Ot ·Z·{J 
SJ-."-'·l Q "' rt«,.. 1 t,~ int ...,h. 1111 panl&tl lCl'fumnk ~ tt lll'I• 

J..uJI r-Rll~· '"'•1o1J111 Ld11' ~l'tall. prm•o SJR.i.Z.Q lJ. 

-<•rti.l-11.,ow.11 J,,.,l'l'f•IS'lll ....,.."' '''""' rlw•1M7ll"lll..,."t f'r'"'"'· 
TlW' 1n1m .aJ~11no.N 'r.nu~ IP",dude 9'illll!nulllr lmerruil •J'lliir 
~"1~m ~~~-a."~ 111r-J ...u~"'' f1.1:nc•• •11• •.,J .. n-sul 
-r..~ft.F..•rllli~·~ 

S·llliAN:O liXPANSfON 
':triul-l-0 Cl1iTl!n IJi w;, ~ .•u.J a K 1."hi ra.'.M' An 

iit..:11• 1.<Q p.n. Pru~ hp.:inik_J 111 M \if IUtK hf f ,.11 t 11lu1Qm"' 111 

LINJi• - 1tw •·ir:hP wn> •lrnJt 1..-.1~~d. Thn"' ;Mc nojlamp-~ to 11•'"'°' .,,... ,.h«T,Sf'••J:.Q "'...,~ 11·~ ml«t, ~1-"l't n ~n;ulln.I 
~.......,,. """'•' 

110..YTAtltl PERIOD 
'11w ""'' "" ~ :Z-Q -..1.1k l'lJIJt ·~~em 11nd. 1' \"" us:ra·t 
'A~d,· ~i.dinl., tlfl 'i.lr'1 ' ' ..-1d1h.'I I~ Uart lnr a Mmha-ok ,,..II 
1rfwrul 

f ACTOPIV DUUCTP.AIDES 

lttlippll\.1 lftcl•d•ilt JVD ELECTR ON ICS 
ll2JC - 1:1t 180l F.iitt:dn Aw1 .1 Swh• l 
14K - t:MI 5tc,.mll'\W, CA llm 

uu: - UO!I 4tlll 4GO'nll 
Cabt• 10 ci r~nter - m 

'I/ti• •~t:•pt· Mau•• C••d. V l H , AMtx. •nd C.D.O. 


Clrcle 245 on Inquiry card. 

NEW! NAPLPS 

A NAPLPS Graphics 


Implementation 

Assembler/Interpreter 


t.- lmple:ments NAPLPS, a powe:rful 
ne:w graphics standard 

..:r 	Can create graphfc figures and 
characters of any stze, color and 
shape: 

1'I Easy to use 
v Provides easy Introduction to 


graphics, yet versatile in Its 

applications 


v Written in C 
1z Documentation and sou(ce code 

listing provided 
v S119 

CSC/1010 Turner Way, Seattle, 
WA 9811!.Z (!.206) 3!28·0100 

Clrcle 123 on Inquiry card. 

• TeleVideo DEALERS 
• F11t DUJlllllll..lllr. 

Dwtl 6!J0k ptflflJk , . , ., . . ...... _.00 
• Type Abud with Print SC..1n 

84 llluacttt T!llf A'111d 11111111 . __ •• _••• HO 
• 3270 & 2780/3780 Bbrnc Commuflic1tions 

ham Ph1111t l & llltecb. - - . • ..HOO 6 t100 
• TuiboDOS lo< Telt.Vldeo •... . ,S!arhl t225 
• BIDS !Ii Form111ing for 8021! 

UM I.I 20 1\18 .... . .. ., .... .. - .. _.. tl&O 
• 8" DlsJi Dri¥1 lor 802 Carnirut1r 

Orin & S.ltw111 . .. .. .. •. . • . • . .. • 1,100 
• ~M Cobo1Tll-lor TllltlaDO& 

fUQSy111m • . -· • •• • _, - . ·- -· . '526 
A11nr'"' ·-·· ··- .. ··· ....... .. t175 


• S11niltlr Pow11 SVritm 
200VHOOVUOOVJ. . • . • ••ls ltw t1 tJl3 
RM ICOBOl 11 I r•gfttorocl !tld•m•·~ of 

Ayon-McFilrlo~ Cof!>. 

CPIM"is 1eg~rt1ed lradema1 ~ ol lllvflaJ RnS811lch. lac, 


tu1boOOSJfia1egli1erl!jj lradom;ir~ol SGJtware2000,loc . 

Pl.US OTHER aooo TELE\'IOED STVffl 


COGITATE, Inc. 
SPECIALIS TS I~ UMOUf lELEVIDto SOFTWAR£ 


24000 Te1f9r1ph llold, Saulh~eld, Ml 48034 

(313) 352-2345 


YISAJMASTER CAIUl Attopled 


Clrole 75 on Inquiry card. 

Wasting Money! We Hin the Wor1d'.s Malt 
Coit Effective D1v1lopm1nt System. 

•
• lncludM H••llll 1,0, • -'"' 

100~ mJ<hlno Olllle .i11or1 
doll.,gge< uii Illy program that 
,,..,._ codlr19 tor &-t>ll Mlcrm 1 
..1nap. 

• 	PrOgram rrom Commodore 
\11C.'2C k1ybo&rd 11110 bvlll-1~ 
4K ROM omulator 

• J\llllP9( lo IATGll ROM...,..., 
• T•I Pf'OQrlr't!i '" c~rc.uO
• e..11Mn EPllOM prQll<tmmer 

l/IO -- 111pply
• Bui~• & runt EPROMS lor 

•..,. O;immodora VI~. too 
• Camjlrtharuilve ...,,uat, 
• fllt EXPANSIOH POAT 

PROMOUEEN CARTRIDGE ONLY 1199 
Send fof Free Brochura 

VIJA A.NO MAHllllCAllD ACCE,.tl=D 

Cl commodore approved product 

0.$. 
PllOMOUEENM 
&I( betitd wlUt , EPROM QUI 
UIK bOltd IJt t f PRO~ AUi -­
lie bottd wtin 1 Efl.RO....Cl4 UU.I 

Circle SS on tnquliy card. 

SIBEC51 


8051-Based 

Single-Board Computer with 


Monitor I Debugger 

• Versollle - 4 28-pin byte-wide 

sockels: monito1 will program 

EEPROMs, 

•Affordable - just $335 
• Perfecl for System Developmenl: 
and Educational Applications 

Binary Technology
()

P O 001: A·~ • itA.140't'!R Ul1 ~'7i) • ll)l~J.2!U• 

Circle 54 on lnqulry card. 

MEMOREX 

fLUIBU DISCS 

WE WIU. NOT BE UNDER­
SOLDft Ca.ti Free (800)235-4137 
for prices and information Dealer 
Inquiries Invited and CO.D.'s 
acce.pted.. 

PACIFIC 
EXCHANGES 
100 Foothill Btvd 
San Lu.15 Ob1SpO, CA 
93401. In Cal. call 
(S00i592-593S or 
8051543°1037 

Clrcle 341 on .Inquiry ca.rd. 

PICK'EM 
PREDICTS NFL GAMES 

COMPLETE WITH POINT SPREAD 
EASY TO USE 

APPLE · DOS 3.31APPLESOIT (51/.''I 
IBM PC - PC/MS DOS (51\"SS/DDl 
1RS-IO 111 • TRSDOS (SW') o• CASSETTE 
ATARI · ATARI BASIC and 5W' DISK (32K) 

ctCASSElTE (161<) 
HEATH/ZallTH ·HOOS or CP/M (51'"1 
TIMEX,ISlNCLAIR - 16K RAM/CASSETTE 

CAVES OF ZULU 
Anlm11ted Advenlure Fun 

(16K TIMEX/ SlNCLAlR ONLY) 

EACH ONLY $19.95 
Add $2.00 SfH ptlr otd•t 

/CA r,,.ldenls add app.roprfa r• m/1!• rax) 

STIJART SOFrWARE 
25381 - G Allcla Parkway 

• Sulte316 
Laguna HUis, CA 92653 lllllili. 

(714) 855-4753 
O•ol.15' lnqulr!M lnvU..d 

Circle 416 on lrtqulry ca.rd, 

! 
01 YOUR NAME HEREo! 

I 
04 

• -01 - PERSONALIZED - I 

-COMPUTER PAPER-
Printed with your name. club. any­
thing. Paper is white 20# stock and 
fits all printer s Usfng 9 Y2 x11 continu­
ous paper (B~x1 1 when detached]. 
500 ahaeta 114.95, 1000 
aheeta 124.95. We pay ship­
ping. Texas orders add 5 Yr. % tax. 
Select ink color: red, bh.Je, brown. 
gray, or canary, Specify name[sJ up 
to 30 letters & spaces. Enclose 
check or money order No COO's. 
A11ow 3 weeks. Faster deflvery with 
MIC. Visa phone orders . Write or 
phone Personalized Computer 
Paper B, Box 20539/San Antonio. 
Tx . 78220f [512) 227-0585. 

Circle 366 on inquiry card , 

http:�rti.l-11.,ow.11


BROTHER/OTC RIBBONS 
OYSAN 104/ 1OSS/00(10) 
OYSAN 104/20DS/DD[10) 
FU P FILE (STOR'ES 75) 
l..IBRARYCASE!SlORES !OJ 

A.LD.S. 
APPLESOn COMPILER 
BASIC COMPILE A (APPLE, IBMJ 
FLIGHT SIMULATOR tlBMI 
MOUSE WITH WOAD 
MUl.JTPt.AN [All FORMATS} 
PA EMIUM PAKIAPPLE) 
SOFTCARD !APPLE) 
TYPmG TUTOR II (APPLE) 

FINGERPRHH 
GRAPPLER+ 
H4YES MICROMODEM 
li4YES 1200 BAUD 

APPLE CAT II 
APPLE CAT 212 {UPGRADE KlTI 
AUTOCAT212 
0-CAT 
EXPANSION MODULE 
INFONE (EXECUTIVEl 
J·CAT 
SMART CAT 103 
SMART CAT 103/2n 

17.99 

MX 80 RIBBON 
MX 100 RIBBON 
PAPEA!B'h ~ 1H OOOSHTS) 
POWERSTRIPW/SURGE 
TP1 lllBBONS 
VERBATIM SS/OD (10) 
VERBATIM SS/00 (100) 

ALPl-!4 PLOT 
APPLE MECHANIC 
BEAGLE BAG 
DOS BOSS 
DOUBLE TAKE 
FLEX TEXT 
FRAME·UP 
PRONTO DOS 
TIP DISK <11 
TYPEl'ACES 
UTILJTYCffV 

PROP. MANAGEMENT 

CPA [GI., AP. AR. PAY) 
T4X 4D\iANTAGE 

ATAJ'l l 30FTWARE 1983 

APPLE SOFTWARE 1963 

CHARACTER ROMS 
ENHANCER U 
FUNCTION STRIP 
INVERSE VIDEO 
PSIO 
SOF'TSWITCH 
ULTRA TERM 
VIDEOTERM 
\ilDEOTERM UTILITIES 
1110EOTERMW/SS& INV 
VISICALC MEM EXPAND 
VISICALC PRE BOOT 

APIC (APPLe Ill PARALLEL) 
E-RAM (APPLE) 
512 +(S41Q 
IPIC (IBM PARALLEL} 
MICROFAZEA 
OUADBOARO 64K 
OUADCHAOME MONITOR 
OUADCOLOR I 
OUADl..INK 

EDUWARE 
FACE MAKER (A. IBMJ 
GAME SHOW~MASTER) 
GERTRUDE'S PLJZZLES 
JUGGLES' RAINBOW 
KINOERCOMP(A. IBMi 
MATH BLASTER OBMI 
MICRO MOTHER GOOSE 
ROCK'l"S SOOTS 
SNOOPER TAOOPS (A. IBM) 
STORY MACHINE 
WOAD ATTACK OBI.II 



IEEE.- 696 S-100 olO"OC...OOlt .... 

- 1•U1'111IU11'1..ul 
p ..........,,,.. , ... 


IEEE-696 s-100 ~o•o•""""" • •o•a• ... 
- 1 1 •OU 11 101• !"t1-•I 
... t•p.111ilibl111 16 I 1 101.. 1 UH'• P'bel 

l 1HOIEEE-696 S-100 """'COLO• 
- QI• IUI .w t'1 flll-• •I 
• 4 COiin ROD 

- l•e Ht.rd' •WH•e 


HiiiMULTIBUS ""''" &OL•a 
"' :J • tOU • tOit f'•t:t~ 
... tl8'1• oCMdr IRO& 
......... tJC11Wd ,,.• , .., 


IBM-PC 
...~1no~e: - , ii -• n ... •n ••11 •1 t.41 111 

- I" 102.. • iOt.t Pw111.a •111•
¢01.011 - -:I ii t1i . .. , , l 1J!U 

· ~ ..1 tO:t .. ._ 1024 1111 11 ., .... 
FE(l.T.Y,~~§.•. t\t.t dw••• '""" .... 11i.P1•11.n1 


Dl•plllr flH•hnl-. Wkut.-t11,,.. IJIW11•¢9n1111111111; 

C.1•1~\llt"t , H: C Ull'Ol' 1,0 011J1Rl11. Cofllf .if-•r 


Ut.. TAo\-,.E• Tl •hl't:• r• CIG lrt.e:1:11•0:.t t11 • • •t1rtbl1 :,tl4!• • 
tiiiui HIUI l1 4 t.11t11r1t lio<i11tC•,.,011 ti<i11 

C.S.D. lnc.orporated 
~.o. 1•11; t1u •uiRNrr. Mu ..dirP •rt:• a1111 

re ni • ·n-n-H 

Clrcte 60 on lnqulry can:I. 

~':uo MODEMS o.f~ 
SIGNALMAN • .• with cable$, free hour <Jn 
'SOURCE' 
300 BAUD di"'ct c<Jnoe<:t $ 69 
JOO BAUD .AUTO DIAL/ANS $119 
30011200 AUTO DIAL/ANS $319 

'H~yes Compatible 
US ROBOTICS 'Hayes CompaHb l~' 
J00/1200 AlITO DIAL/ ANS 
'Pa.•word" wilh co ble., spk r $339 
'Auto 212" Jl><e . - . . ... $419 

LETTER ~~~rux (•RJNTERS QUALITY 
GEMINI 10x J2.0 cps graphics 5319 
PROW RITER 120 cps hi deru;Hy $389 
JUKl daisy wt.eel 18 cp• $589 
SILVER REED wid~ mn~ge 18 cps $689 
CP IM CO~IPl1'fERS IBM 

Ea~cU SCALI. Col<1mblo P.C­
Telev~dMJ Corc>n• P.C_ 

Eagl•P,C. 
IMAGE<:OHPLTf. RS 

P.O. Box 1164, Cardiff. CA 92007 
CALL TO ORDER: 
6194.)6.7669 ...... VISA/MC 
6194J6.8.ll7 ... ADDJ-. 

Circle 219 on Inquiry card. 

............................,. 


WANTED 

E.lcperle"ced hacker 10 work ln developmenl
lab with every fac:llily you can think of, 
l<Jc:ated In Ft . Lbuderdale, Florida. 

The person we Me looklng for muS;t : 

Be famlllo.r With CP/ M at the BIOS 
Cuslomlz:atlon level. 

Have Mime expertenoe 111 mlcrocommu11lca­
t1ons (progrefll.5 like XMODEM and lhe like). 

Be good at: - 8080 assembler 

- Mic:ro$olt BASIC 

- PASCAL 


H1udwa1e e~peflence Is desirable . 

Eq~al ~unify EfnplO!l'!f M/ F Handkoppe<I 

PleMe forward rl>Sume• to ; 
Personnel Heacl, CLI, 


P.O. Bo)( 821 

Pompano Beach, FL 33060 


Circle 11 on. Inquiry card. 

RTL 

Relocatable 
Threaded $150 
Language 

RTL is • M w languag., whkh rcu.lns th" 
spttd al'ld extensibility o f forth but adds many 
;icldition•I ~dv~nt•&U as • re$Ull ol Its more 
•trLH:tured dictionary . Namu. code , ;md varl­
ablct are all stored In sepan1te 1r1:4s for euy 
gen1>rod011 ol head.,rleH, romoble code. All 
code it rclourable. RTL supports loc•I ~ui· 
•bles, multltukln&, redketted 110 . and even 
•llows deflllitions to tie clunge<J (etroilc tlvely, 
All sourc,£ code is Included. Venion• ;ire cur­
r~11dy •Ya table or under de•elopme11t for 
68000, ·6809. 8080, 280. 8086, 8088. arid 
6502. 

RTL Programming Aids 
108~"4 0-Wood Sf 
Lowelj, Ml ~9JJ I 
(616) 897-5672 

MODEt. uaa ll:S·ZJZ lldlmllPHI D•h Swlteh 

with J.z· Ex19Ullll Ctbln I• IOI fOllll 


M<>del I 200 gh1eo the 1ermln11 o, mlctopro· 

ceuor u1ttr e e.econd Interface for a Printer, Plot· 

1e1, Modotm. Opere1A11 01 onv tpoed, requi,.,,s no 

o•tert11I power, wnlln p1ovkll11g 2 RS-2 32 flllor ­

lace1 from tho tt11minal or mlc:1op1ocouor. Bull.I 

n d111 eeoles H~• money , Tho kit con1i>t• ol 
3 ·RS· 232 Male conn0<:ta111 w ith ell pin•, 
switcll, C>Oblo, pra-<ltllllld E"c.loouro, all necoo· 
11ry hard wore. a[ld 1uembly ln1truetia"1 , 
To ordtr: Specify 11200 IQ1 . , , - . , .• '99.60 
A.uemblod &Tuted , Spe~!y lliOO . U29.00 

CALL T•rminl D1u Corp. 
11171 c.-.., Clrclt, l.Ul lll, 1110 IJDll llMllili 

Clrcle ~ on Inquiry caret 

~ w Scotcli 

DISKITTES 

3M 
Call Toll -Free 

1-800-328-DISC for prl.ces and infor­
mation. Dealer inquirie11 inviled. 
C .O .D. and charge card• accepted. 
All ordara •hipped from alock. wtihlD 24 
bouni. Call toll fllEE 

N-C 

North Hill.s Corpordion 


3564 Rolllnq View Dr. 

White Beu l..:ike. MN 55110 


1.aoo.32a .01sc 

MN Call ColJect 1 · 6 12-1'10-0465 


Cltcle 324 on lnquhy card. 

NOW MAKE SOLID 

CONNECTIONS .... 


Male or Female 

RS 232 GENDER REVERSERS 

S19.95 each 
Am!!rlca.n Made 

Orde1 el1n111 
lwo ma1e or lwo 

female connectors wllh 
all 25 pins ioter· 


coonected. Bo1ll Gemler Rovsrsers 

~ $34.95, plus S1 .7S sliRling 

& flarldlfl!l. !'- m . add 5% salas 

tax); we accepl MC or VISA 

Ask IOI A1EE lblrlled ~ ol 

problem soMog eqUlpme~t 


Pliooe: 815-539 ·5827. 

Make checl<s payable lo: 


B&B electronics 
P 0 Box 47S8 • Mondola, IL 61342 

Circle ~6 Oil lnq11lry c:an:I. 

FAST 
Factory 
Floppy Disc 
Drive 
Repair 
Specialists in the repair of· 

Shugart 
Tandon 
PerSci 
PEASci, INc. 

126Z~ Daphne Avenue 
Hawthorne. CA 00250 
(213) 777-7536 
1WX 9\0-321-4448 

Clrcte 354 on Inquiry card, 

SUPER-FAST! 
==i!ao== 


Relocating Macro 

ASSEMBLER 
$169.95 

Oo.,clly ge"e•Blo.5 COM, He.>(, o• Flo~ tl too 
FleM.lble RfL lgrm;, t 1:1Ucw1 oxUJtna1· oy1es am.t 
word.t W•th comploto iitl0'1 oper~L!O t"IS an •h m 
t M1cro1ort format optlonai•;. featUrM Zl40Q' 
m.nemoin~ Wllh ne151cd macroi. con-dll1on11ls 
11nd lncruda Oles. Unique 011e·pass. dn.9n 
generi1tte5- compAc1 m1efmedta.U~ c;ode wh11ch ~s 
uien proceu t:'d lo 1e1a1 torwafC'l 1eie--roncefi. 
V'eld1r>g lremendou1 umci saw1"g:s Com,p•cm 
1ls11 og. symbot 1:11 tJ le amt cr°"-rehif'ence output 
may be uni lo 111nJ1 De1t1e:e The pedec1 1001 for 
.11s5embly ll'!og~age l)rogramm~ng . L.tnket m· 
oill<jed Manual onl~ - SJO ~"' ZBO CPIM •M 
TAS.-SO 

--5"' L R...____S"ystems____ 
IUJ t'OIUJt ll.41N Jl • Hl\UL Pi' '40ll • ' il.17J fJl. ...... 

S1111111111i11DY s .,......,)u r-A •r. °""'<"' 1WCJ \·~·'ill c c rto 
l.bll"1l~10.i i1>'MP1-1Q CM •1111111.,111,1;.,.u 
l.Ml c;.11 ~ ~ 1tS-t11 r , U1 l•'W 0;y-w Rni ,jll411 ~ _,., cu"1 

Circle 403 on Inquiry C81d. 

http:P1�11.n1


fo PPL K // 

.EASY-BO t!O COL VIDEO CAICDMONITORS PRINTERS COMPUTERS 
FVLLY ll llltX CDH.PATJDLJ! 

MOE:lt COLOR l Pt.US AMDEX 2 DIGITAL Plhn'l:R 1074. 'JS COMMOOOIU: 6 4 189 , 95 WR~S WI 'I'll WOMOS'tl<ll , dUAS E , 
MD~K COu'lR 11 '-""Of.X fl -9~D1" ll19.9S COAAOD01!£ 1541 OHJVE 219.95 SUPE:lot-T2Jl.T-PRO, 8ABJC . CP/M . 
A.~F!K COLOR JI P.LUS '-"llOEX DP - 9''25J\ 1549.95 At'l\1i.L 600KL $CALL PASCAL. SPECLAL 
MD!1K COLOR JU lll•AD!!.K OP-96 29 11 14Z9 . 95 ...t'Mlr SOOK!.. SCALl. 
MORK COLOR JV llNllD'£:lC 'n-6000 2 1 9~ . 55 "TAll.I. 800 J~ . 95-$100•$499 . 95 4T tl 0 ~810/l DR1VE+CTRL ZB9.9S 
Ne EK Yll.lEO JOO (Gl\tclll f.NN)l':X WP- 6000 TRACTOR 144,g5 ATMU 12QO 51•,g5-$1DO~$Q14 , 95 aH DJ MENS IDN OB.I VE-ONLV 19!h 95 
IU<DEK V!DEO 300 ( AAllt:I<) C£N'l'RONICS JS2DP 1799 . 9S I!IH PC & AT LOWt I llAYES M.IC ROHOO l!K U 2S'l.9S 
MOR~ YU>EO 3 10 (AKllERl OOKA!:X Cll.• 1 DAISY WH1'tL 729 ,95 COLUl'llll ... VP POl!TAllJ...E 2J49.9S JC.DlSlt:CTON S'ISTl!t! s~vu. .9~ 
lll'IC 121\U 12" GRE!tl [)l\1S£YliRlTER 2000 1119 .95 COLUMUlA COMPt.£1•B SYS. 2649 , q5 RAii/\ ELtTI! I W/C'l'RL-Cfollj) 3S9 ,95 
fl 12EUN 12" GllEEH DlABW &JORI SS 11B4 .9S TBl1-PC CX»<PATfOl..R SYSTl!H ""'"' l!LXTE Ir li/C'rRL SO'J. 9 S 
6.'IC ~U9191U IJ" COLOR El'SOI< FX-80 W/TRAC'roi'I LC!Wl l r2lUC 4 i-o&/00 DRIVES , KSYDOAEID RANA EL!T& l ll W/CTRL 6119 . 5 
BJ • 14 0 1 13" RCB COLOR U1'S~ IUl-80 WW! I 1\110 OJtWU'1'£ SOl'"l'W/llU: PJ\Cl<J\G~ S()f'TCl\l<ll 111.-ao CARDI 2J• •.,s 
11..".C llU9l91tw 13" RGB IBM £PSOI< nt-100 f'/T LO\<ll I llJCllO-SCl l<2 W/C'l'RL-<:AIID l l\}.95 
CO DORE COLOR HotlI"roR C!llllH 1 1DX LOW I ! CORVUS tx>~C:EPT 68000 54999 ASCJI &XPIU:SS PRO 69,95 
COOIR£X I)• COLOR W/SOIJ)(D GCIU!U IS LO\ort I lS6X , 8" ~LOPP'Y DRIVE llPl Gf..11£AAL MX:O<ltl'l'ltlG 294 . 95 
OOl<R&X 12" II l·RBS l\MB(R GEMWI 111')(- llD LOWl l COHPl..~11 SOP1'1<J\~ Pl\CXAGI< D/.TAST~ )~ z-aDJ 194.95 
COM.REX ll" HI-RES GREEN COJi.U,U. BllNA!ll. PIUH'tER '89 , 95 81- 0rHr.cTlCN/ll. 8 -1 /2X 11 SCR£EH dBASI! n REQ . &- HOI 449 .95 

ros MICROPRISM 479,95 coiwus COtlCEPT Ult $5095 lllF'OSTAR REQ Z-SOJ )19.95COHRP..:t: 12°· 1n-R£s nc...ww 
a.ECTROHOH..£; 9.,. G:IIB~ ms PBISll 137 1?99 . 95 IUll'Oln'S'fAH (M.<l;! 7.· MU) 239.95 
~t.£CTROHOHE 12" Gfl&l!l: COS PRISM I J2C - 00[.0R 1499.95 CDllONA DESl:.TOP PC LOW l t S"Et~S.IOLE SPKLL.ER 84. _§; 
KLECTROllOME 1J • JlCtl Uli! JUlU I> IDD PRJNTEJI. I Pl S49 . y5 IBM-PC COl'IPl<'l'lBLK SYSTEM SPRLLSTAR ( 119;1 ~ -aoi 164 . .. ~ 
Et.ECTROHOKE 13• RGB COLOR MAMMESK/\Nrl '1'"1.t.V M'l' 16UL 779 .95 129K 2-DS/DD DRIVES, i::&YOOllJID SUPERCALC ! lt!Q llO-"OJ 18~.95 
00~11..1..A 12" GR£EN '11\NllESJ<At N TALLY M'l' l cOi li89 .95 COKPl.tTPJ GOF1'1'1AR.e: PACXllCI!: SU~tll-'l'E:lCr PllO 40/ilO 69 .95 
11£C 12" GIU:!:M SCREEN MANH &Sl<l\NN TALt.Y H'l'1 802 14 99 , 95 COllOHA l'Olfl'Alll.e PC 1.0Wl I VI SICIU.C l.J 174.95 
~E:C 1~" ECOtlO CRI:!tl tltc JS50 SPtt!WRl'l'EP-11)!1 H54. 95 "!OROSTAA W/ APl' LIClollU 324 . 95 
1'1~1: 12" LO-R£S COt.011 NEC 802J PRrnTE~ 4 59 o9!i £AGLE I'(! IW!t SYS'fr.11 224~.95 
llEC 12" .uulER SCRI:Dl !IEC 0025 120 CPS ll6 COL 7 19.95 llAYPllO ti 1l'l9 . 95 
Hoc I<" COLOR - 18.H OKIDATA M.ICROt.UlE eo 3l9 , 95 H!X: APC-t!D I $2495 
FRWCi'TOtl GAAPHICS IIIC-1 2 OIUDATll PACeMRll: 2l50P 1999. 5 NE'C APC-1102 $ i99S LO'rllS HI-) LOW! J 
SA.IC..ATfl D ... COLO.II OIUDATA PACEJ\lllU(. 2JSos 2199 , 95 N>r Al'C-1103 $3749 dllllSH 11 429 . ~ 
S/IKATJI I J" RG9 COLOR OltlDATA PAC!l.111\RI: 2410P 2J29,9::0 M!!C " PC-WPS I $4995 l"Ril>l\Y 199 • .,,5 
S AKATll SUl'ER RCD MONl"OOR OK1DATA PJ\CD'.ARlt 24105 2499 .95 NEX: A PC-lo' PS l $5695 IC llCCOO Iliff fl.US ~9.95 
5J\-KAIJ'A 1)"' GREtlH OIUDATll TRAC1'011 ao,112 , 2 49.95 QUiii>~tNK AJ>l•t.l: l<llULll'l'OR 499.95 
T.UNl 12" Qll£Et• OKIDATll 9211 lt/CRAPHICS 449, 95 PIED PIPER r 1074.95 SM.A l<l'COt4 II 89.95 
TAXA>l 12 • Mllli!R OJUDllTA 8111 'I/GRAPH ICS 69~.95 z-eu PORTAtl~E CDHPUTER M.J CIWSOF'r ' 8 & IJ4 .95 
TAX1'-'< KGB V1 SIOH I OKrDATJ\ 9c4P 104.9 .95 I HCLUD~S 4r. RA.I< • IMB ORTVt: l'EACfl'I'&ll'' 5 000 SER. 9 59.9~ 
T"11Atl llCll VISl llt OKIOATA 845 1129.95 SOFTWAJU: UICWDES 1 l'!:IU'f.'CT >l~ITP.I\ 119. 95 
~B.IUTH 12" GREEN OUOATA 92 4\14 , 95 C.P/H' ' 'PSRFE'C!11 SER.IRS VJ.SlC/11.C 2>wt: 11'1.95 
UIHTlt RGa COL.OR "°" rTOM O~lO ...TJI 9 ll' 9 29 . 95 CllASIC CO•Wll.&1' )99 .95 
ust 9" /\1111£11 MONITO~ OltlDATA 9l~ 994 . 95 Tl:Ll.-VlOEO 16·8 L'I' bliS~'l'OP &\lfLTl -TOOl. 1'01lD /~!>E ))<;.',15 
US ! 9" GJU:EI< MO!HTOll OLYl'tPL'I TYP.E'.~llITEJl/Plll~'I' 1119.95 12B:lt eoaa 51111:'. DUAt. 3601:. ORJ \/KS VE:RSAf'ORH ~9.~S 
US i 12" GREEIJ >IOttI"roR PllNASONlC U•P 10 0 019.9'5 rHCLUOl!S CP/H $JQ99.9S Q-BASE 1J9 . 5 
usr 1 ~· LO-llES OJLO~ eRUlTMAS'l't:R (OUSYI 1549-95 l<DSTlll' 1. 2• J•-< - 5 

PAOWPJTr.H t PR!. Ell J44 ,95 Ti>t.EV LUt:O <J 10 Tt:HM tNAL 594.95 110'0STAR 149.95 
PROWR!Tf.R H PRlt<TEJ< 619.95 TEl..EVlOEO 92S TERMIHAI.. 7B9 .9S 
C ! TOH OJl~lll PR.l,"'l'/PU>'r 4 9. 95 Tf:LEVlDEO 950 TElllHNAL 989 . 95 COMMOllOR& 6 • 
C ITOH ll600BP 979 .~5 'l'F.t.EV!D&O 70 ·rERl<lN /\L 11 9 . 95 
()UM& SPRH<I' 1 1/40 t 1J9 9•95 CAJ..C ~ui.:r A!IYlll•CW 11~ "•~ 
$11.V£ft- RP.F.U PAI SY lmf. f~. 7 9. 95 xe11ex a2c-11 $2899 Cfo JW<lj ~AllAL.1.U. I t<'I'liRfACH &4 ,95 
SMITll COl«lr<A TP-l 499.95 CtiOPS~rt--i .e.R 4 ~ ~MODEMS STAllWHlTER U~HY 1'1HEEL 1099,gS ZEl' Vl'll ~-I W MJ,,.Ul•DNE DM<I 0 LSD Y.l l/P.u M ,,2•• <;S 
TOSllT13A P· IJSO 1649. 95 PUrLT·lH Clle&H SCRP.EH Dll' IJIS&'l' l'b ~cCOMOt.R b4 , ~ 

AHCHOH IV.JUI J ( RS-2.l 2 J TRMIS'l'Al\ J I S COl.IJ~ 4 49 •95 Olllll. ORlVl:S SPf.Cl lU. $2 <J9.~5 f l<'t AN.ALY~~ '7 • ' 
~MCHOll >IJl!ilt II ( llTARtl TIWIS'I'AH llU I8CPS n9. \15 ~'!<IOG(;.fiR n . ~ ~ 
AllCliOR HAiik I IJ (Tl 9/4A) TRANSTAJ\ I 40 4 llCPS In9, S KW MOOD< I o•.'> !J 
A"CHOI< MARK V l OSBOAA g I EPSON S&IUAL CRS-;]2 f I H. 95 PLJ~~LLl_("~R dl~"tE::11~~1CE 1101'1'- OU!l'lr.ffl · , ., ,,.;, 
/\llCHOI!. ltARi. YI l 18M PC I GRAP ITTr CARP e~ . ~5 JAWl>llt.11'-'ER l /, 15 
~HCllOI!. MIU< VI l I "5-ll2 I CltAPPt.ER + 119, 95 l'RlWilLlH f\CI! 1000 W/CO LOH LOill I JllrotP Kill< 21. ~ 
HOYATIOM J-CAT HIC R0111Jr~F.P rt 1 K 19~, 95 GR'.lURIJlHlEk U .J~ 
llOYATlO!I 2 12 f\1/1'0 CJ\T PltASO 1WT£Rl''>'•CE 1. 29.95 DISAllT'rKs PHAkOH ~ S. CUtlSE lQ , .1~ 
SMAHTCAT 212 11200 9 AIJD) WI t~l\D ill'O lb.K I l , 9'5 Uli:S>IOO 21.1'~ 
SHllR~Dl:H JOO 81'UD wl u.RO soa 1&1t 119. 9S ELEPlfAtt'I' DlSr.E:'.l"nS SS/SD 16 . 95 SCIUP"t 64 19 ,., ~ 
SHA R'l't10DEH 1WO BAUD ELEJ>lllWI' OlS~t£S SS/DD 19 .9$ 111\Nl I.I.A Pll.IJT J4 . ;:, 
SMAl'ITttOD£H 12008 - IBM AVAZLAH LIC l'l..EPHJUIT IHSllBM'ES US/DD '25 .'15 VI I S"ilTCli fl9 . ~5 
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m-..r 4 • mnmnoma 

PC· LINK 


DEC VT100 TERMINAL 

EMULATOR 


• A lull lemured DEC VT100 termrnat 
emulator on IBM PC/Xl. 

• Tran~ler teitl Ules belween host arid IBM 
PC/XT. 

• Very easy to use. Complete user 

documentellco. 


• To use PC·LINK progrem, lhePOneedsto 
hav at least ono disk drive, IBM DOS 
IBM monochrome or color dfspiay, a 
AS232 port, t elephone modom or direct 
connect 
• Support baud rate up to 1200 baud 

• $60.00 + $5.00 lorshlpplng & handling. 

SCREENWARE CORPORATION 
P.O. BOX 3662 

NASHUA, NH 03061 -3662
1,,,r,r Tel. 603-888·4074 
I VI A ....=:~;~.;';..":~:";. 

;:ii.1.. ,-u... ­

Circle 504 on Inquiry card. 

f§~~~ 
of looking for retiable 

Source of Supply? 


IR\lUJ~H 
from Looking??? 

~~~~~ 
abou\ 
QUALITY?? 

llSIEl1R + 
llllBONS + 
ACCESIHI 
Call Bob Kelly Now. .. 
Kally Computer Supplies 
1811 Carl St• St Paul , MN 55113 
To11 Free . . . 800 • 447 • 2929 
MN Res. Call Collect . .012/644-9030 

MEMOREX - OISKffiES 
Clrcle 352 on Inquiry card. 

All •1"1Etms co"llQured, assem!Jled and iesfOd. 
Fu" sorv/c:e <loo/er. 

SYSTEM 816/A .•••••.• $4260, 
120K, Aelalt S5495 

SYSTEM 816/B ....... . $5150. 
256K, Relei l $6995 

SYSTEM 816/C .• • ••..• $6660. 
3841<. MP/M B· 16, Aelail S8995 

MORROW MICRO DECISION'" 
MD1 $843. M02 S1148. MD3 S1670 

Oernilnol $500 a.ddllicnall 

Ca ll tor deep discounts on bollrds/drlves. 
Located In Northern Virginia 

===oNETCO 
onc.1 ,,,,WOO'!COll~•JiO'I: 

(703) 690-3312 
Autllorlzod Cornp11Pt0 tm rJ Morrow Oea1er. 

Circle 333 on Inquiry card. 

The Statistician 
CPM IBM-PC 

TRS-OOS XENIX 

• Multiple Regression • Suiwy Researcti 
Stepwise • Nooparameltics 
Ridge ' X·Y Plots 
Al~ Subsets • ANOVA 
Backward Ellmlnal on ·Random Sampl 

• Time Series Analysis · Data Base­
• Descriptive Siat~lcs • Search & sort 
• Transto1malioos ' Hypahesls tes1s 

Please call TOLL FREE 
1-800-334-0854 (Ext. 814) 

Q 
IOI more information 

or write: 


Ou.ant Systems 

Bo~ 628 


Chariest.on, SC 29402 

VISA.MIC Accepted 

Olrcle 375 on l nquiry card. 

KEEP DIRT OFF 
With Custom Fit Covers 

Not baggy generic covers. U.S. product, 
h1ghes1quality Cheree OI colors, wilti 

company logo. plain, or decorator styles. 
Sewn lot all personal. business com· 
puters & equ~p Pnces Slan al $13.95 
'7 Write or call 
,U£~ rorbrochurelodayl 

1\IUaml vart~y IE,.
Tetl1"h:ra1 ~.w 

Service:s Cor.p 

P.O.Elox24449Depl. •Day10tt,0No ~5'12' 1-:-1 
(513) 236-9923 

Circle 199 on lnquhy card. 

THE BURNER 1/0
5100/IEEE 696 

Hn.. oompJele EPRO P•O',llOffJ •~• . 1wote1111cofl~ 
one p.1.ra•l~I 110 pof1 Wdh hanti-sha Ing aniU me;oory 
managemt!111 

P.rognmmu Juluru : • Ploa1•m5 270•. 2106, 2508 
2759.2116.1!5>6. TMS2716 V32. 21JV. VD• • CPIM 
compatlbla .sortw~u~ .sup_phf:(1 1n EP.ROM ffl.a~ can be 
enHy wmta.n on~ dJak., ttu iPAOM sl!llL-c.l1.gn ~5 done 
Wl~h soOwarn Docs no• u11c ''f<tgtlffltntng mod... le~ 
• Progt"'mmer 1s 101attir 110 rm1p"4....g • Pr09r11rnrnln9 
wc.Nl!1 1; 1 '° ln~erliloo tou;& t~p! • f'lrogrammtng 
v~h1ges genera lMl! on bo 1d 

110 FHILllH' • 2 ruoy 1no~penoen1 AS.232 ..,,,,,1 
parts .. 8b11d fJU Gone:r~1(lf5 are 1odepen<H!'10~ 
programrnablltlrom:.111019200•m1d • 1...iepenoe111a. 
b j1ou tputr t,,pu l anO~lalwih,ng, • 4 e11, oc1eont:o 14f'\e.5 
it.t 11m or)I m111n•1•m•nl t~•1utH~ • Conirols itddrcu 
Unm, A 16~A.23 • Ir; Ol!IBbfeO WHI'\ :i1a n d11rd ADSB " ,;.g,,a• 
Opllomr. • Ca"1p1c-1e oooro w11n p<ogrommer, 110 aoo 
(n8"10~l' managDm&f'll S'JS4 9S • Pf091.nrnmer gnty, 
$219 95 • l/Oonl~ (2S • PJS219115 • f>ro9 •nd llO. 
$329,95 • Momo,ymanag~menl anlyS I09 95 

~mor>t mimagerru!!nl mav bti i&OO u to J) rog•· mmet 
0 1 l' O to; S2S 00 AOcomb1nahot115i 1,-D aswmci~ d i'.inG 
ltsle.:I. 0 li>UtV SIW Sh1ppong UJ>S surlace $3 00, 
UPS oirSSOO 

EXTENDED PROCESSING 
J8GI WOOdtwl!ll Lane.Sort Jose, Qi 95117 

(~081 249·6249 

Clrcle 180 on inquiry card. 

Tl'l!~U5D'5Grn.c 
~l.b'ort~ 
A& truly •tfardmf111 prjcH l 

f(r ""' l"il bT\O "'¥1'1 """ 
AA* "' "5 IW5l ' 

=~~~111: 
~:.:::i~~ Ol'fj ~~f!' ........._,, 

Eodi .JNO:IU .-,. ~ All ci:r~ \IOf'«V GI 

~l~~~:c.DU_P"t 
lled<l!dilslo•~ 
....Wtu • (~l'Nllf~l • DA'tA 8ASt • 0.llN!i:S 
UTMJTIU • •c1CNCI • MU91C: • DAAPtUCS • 1WANC1i 
l..b"Bf'I( Dsls' r ~· ltl ll"t! m ied Cin.~ Ot!dcltlE 

• GAMU""' • lfntJTiD • ORAPHICS • ~NttDDI • 
SCIENCE 5 Ta:HNOl.DOV, bd1 -~"' dl o\ ii 
ov.iloble !or oi>ly 1.99.H nc.ft. 

WHY PAY MORE? 
Orm> dr-tlcl lrt:n1 U'5 Id iil'1 Sli..-t' 11p r:a I.i SO~ S#f 

~E'r '!!'Mo~;:r.; ~~~.,,._ 
~~~=~~~.; ~~~~::·~ 
,.,. d -age 1R1! ul ...., 5389 Ptmi!il' P..1• 
MW • P!'Qf.J< !.1 r1 • E .'&iltl. ~ JI;) I,_. -ti1 

~:~~=-~~lJl,~~~1 
~J>~•.-u:~~~.;_;"4 ~ 
Florid•· , .305-987·11115 ­
~ ....ui • •. •{mi; d Fr:w"'Vll 4a. 1rcr 3 a£lS1 

Circle 32 on lnquirv card. 

PROMPT DELIVERY! ANO 
TRY TO BEAT THESE re PRICES: 

DlHAMIC: RAM 
641( 2QOn§ ~ 
641( 15!)f1$ 5..-S 

6'1K 120'1$ 6.00 

tGK 200'15 i9 


EPAOM 

2764 250M $035 

2732 450ns 3 89 

21111 450<\$ a.111 

2532 •SO M 4,60 


STATIC RAM 

62&4P.15 l50M ~00 


6116P-~ ISO ,.. 'LClO 

2114 200n;, Ui5 


Z80A FAMILY 

CPU, CTC, 0< PIO SJ.39 

DART 7,99 

OMAatSIO'O 12.511 


~~VISA 11rtJPS CA5fi COO 

F1C10I)' - Primo PMU 


MICROPROCESSORS UNUMITED 

24- .000~~"'" 

BEGGS OK 7U2l 
(918) 267--1961 

J'IO•..-, IDVW'Oll Clillll,.,•IF!l"b !ir.Mllll:<~ ....... ~& 
.......rillPFt Cllwlaitaitnll'Oll~ ~IHaiCl~lll"i9li'I""""~°'" II 

-~~--~ 

Circle 301 on Inquiry card. 

DEAUR INQUIRIES INVITED 

SY4" PltlCl/10 
104 11 1 SIDE / SOL DENS . $55.00 
104/10 1 SIDE/ DBL DENS , $57.00 
104 120 2 SIDES/ DBL DENS . , , , , . $AS.BO 
2041~0 1 SI OE / OUAD 95 TP1 , . .$45.90 
204 120 2 SIOES/OUAO 96 TPI. , $SUO 

8" 
.5740/1 1 SIOE/SCil DENS . . . $!1.50 
S740/1D 1 SIOE/OBL DENS .. , ,$4!1•.20 
!740120 2 SIDES/DBL DENS . ,$52.70 

CheckS·VISA·MC.C.0 .0 ,/AclCI 52 snlpplno 
call or write rot our discount catalog. 

LYSEN COMPUTER SYSTEMS 
27204 Harper Ave., St. Clalr st1ore.s. Ml 418081 

Pnone: cJrn 777-7780 

THE DVSAN DISKETTE STANDARD 

AT AN AFFORDABLE PRICE 


Circle 288 on Inquiry card, 

http:62&4P.15
http:sl!llL-c.l1.gn
http:Chariest.on


Our Prices Will Get Your Attention. 

Our Service Will Keep It. 

Our Customers Agree. 
a word from 
a customer 

NEW ITEM! Checks and 
Forms For Yom Software. 
Ask for Lori: 1-800-421·1746 
\ 
We cany: NORTH STAR. ZENira • 
MORROW • EAGLE • COLUMBIA • 
TELEVIDEO • C·ITOH • TOSHIBA • 
DIABLO • Sll.VER REED • NEC 3500 8c 
7700 SERIES • STAR MICRONICS • 
MANNESMANN TAIJ.Y •AND MORE ... 

f SOFrWARE 
GUARANTEE 

• PROVEN PRODUCTS • SYSTEM DESIGN HELP 
• BENCH TESTING AND CONFIGURING 
• TECHNICAL SUPPORT STAFF • SERVICE AFTER SALE: 

800-854-7635 TECHNICAL SERVICE SUPPORT 
We wfll pay the freight - both ways - for repair 

on verified returns within 30 days of sole . 

TERMS AND CONDmONS 
Puces ctiange dally CoU for current p1lclog & ovalloblhty Prices 
based on prepaid cash orders We accept· cashiers checks,money 
Oidets. bank wires. Cl personal checks (10 doys to clear), CO.D ­
stal'dord c'1orges plus 2% handling Cl orders oulslde Colltomia. 
MosterCatCI & VISA - S't handling. C~llf0tnia 1es1denrs cd slate& 
local soles lo~ 

CALL US TOLL-FREE: 

800-854· 7635 

IN CALIFORNIA CALL: 

(619) 562-7571 
• 

FOR FOLLOWING SYSTEMS: 
Altos CP/M S~· • Apple CX>S& CP/M · Alorl • CP/M· 
B6DisployWrlter · CromemcoCP/MS.l" · DECvr· 
180CP/M5»" • EogleCP/M51n" • HeothZ-<;UCP/M 
5 \~" • IBM PC CP/M B6 • IBM PC DOS • NEC CP/M 
5 '<" • Norlhstor Advanfoge & Horlzon CP/M 5 •,• · 
O~CP/M 5 • • OtrO/'\OCP/ M 5 1~· • Sottwo1e 
lor 0086 Computers • Stalldmd CP/M a• · TRS-80 
Cossette Models I& Ill • TRS-80 Dl51<etteModels I& ltl 
· TRS-60 Model 11 CP/M • Tete deo CP/M 5'•" • 
Vlc20 · Xerox820CP/M5 ,• •Call torcwnin1Pridng 

fHARDWARE 
PRODUCTS AND PRICING EXAMPLES: 
TELEVIDEO SYSTEMS: TS.BO:? Single User Com­
puter $2632 · TS-806 Mullloser System $5050 • 910 
Plus Terminal $573 • 950 Termlnal $921 · ZENITH: 
ZTX·1 Auto Dial Pe1sonal Terminal $341 · z.29 Term­
inal $683 • OJCIDATA; OK-82A "'1th Tractor feed 
$4116 • Oklgroph I lor 82A & 8lA $45 · 2K Buffer/ Ser­
ial BO $1'19 • Cl!< Microllne 83A $713 · MANNES­
MAN TALLY: MT1600's Serial & ParoUe! $1441 • 
NOVA'nON: J-CAT Modem $110 • OR.ANGE 
MICRO:Gropple( $125 . PlusMUChMote ... ! 

These OfK:es prepared 7/ BJ 
Prices chonge doily ­

~ call for current ptlcing 
~ and shipping charges 

I AUTOMATED EQU1PMENT, INC. 
8775 O live Lane. Suites I&J • Sontee.CA92071 

BYrE September 198 613 



--

Printer Cables 

- Parallel ­
l\LTOS 
TIA HE $J 
ATARI 'S,OQ• 

CENTRO ICS 

COLUMBIA 


EAGLE
s1-1t!J.! IBM-PC 

~ KA PRO 
OSBOR E 

~35.00• 5~1.;9° $35·0o• 
- SERIAL­
TIACHE COM . 
RSB2 lDB25 PI 


19 conductor 1·8. 201 


WORSWICK INDUSTRIES 
4030 Waba~ka Dr 

San 	Diego, CA 92107 
619-222-1160 

·i \J...:,~,11.,11,,, \,, j ( •• • ~ '" ,. !/ 

Cftcle 49i on inquli:y caret 

CY232 NETWORK C ONTROll..ER 
AND PARALLEr..,..SERlAL I NTERFACE 

wiJ1r1;i11 1i('(r J1r1y RS2J2 Clt'rorrn 1 1 ~pt1tn­
to •nr &.bit por.11.1 n1. 1/0 pan 

.md worb wl1h u 11 P pun r.ir 
'Ii' tu~ l 'llnli<I poiu 

l tl~n>&.l nt--n..•or.k 
01t•ti:a.•ur•tluns.. 

Circle 122 on Inquiry card. 

screenWiz 
FULL SCREEN CONTROL 

An arisomble1 subprogram you ca ll lrom your 
prograrns 10 har>dle ~ree n inputlOu lPLll as 
18 1.1 mainf rames do. 

Oe11nc 1ufl screen lormal speclflaalions 

outside your Pf(}{lram, and call S~reonWlt to 

re trieve l he lormals., and do all the 110 for you. 

• On oom•M~d ri~u t/cll"PIAys a luU •crn n 
• Usn all ol your CAT video attributes 
• oarlne up l o a~ lunclion keys 
• Oellne lemplato5 lor dlsplay and Input 
• V Udale Input whU11 keying. lns&rt Md 


Oeleta charac1 1>rs 10 correct l\&lds 

• Tab fields lorwartl and baockward 
• Oraw figu res using vcnicat lleld d~splays 
• Save, memory H only Orn! format needs 10 


be In rnemory at one time. Ma~e •.he 

con~tan1 s to display y rwal, and the y don'I 

use any memory al all. 


• 	Build help screens_Call 1roem wUh one 
lunollon Kc~ then r ~lllfn lo where you were. 

AvaU•bl • now_far moat popular ­
BASIC } IBM PC and CPIM S!l9 

COBOL App~e II CPIM S75 

FORTRAN SMpplng s 4 

F>ASCA~ Source codO' lncludeO 


Deal•,. lnqulrl•• welcome 

1nrERDATA svsrEMs INC. 
42 Elllnd•lt ,Toronlo.Ont. Cln1d• M2J IB5 ~is;i WC 
1~16) 493-B~75Jc•ll ~olltlt1 I• 111dar) Am. lcpres5 

Circle 232 on Inquiry card. 

NEW ELIZA FORMATS! 

.i'T Ulm. J:LIU i iwlftl.E:...bf't(T~N nl "- OllQNll E.La:. PfWI'"""'. 
mM'f l12"t1"'•cwtJ9;1r~~w'Mt' 

01i;aM.d .W MIJ1t~ 1 El~L\hn.biittrhlithii111W_,, a. r.ooilltti1*1ililld 
.rt"..f.loolll!IJll'ltll~ dtfMMl'll l°"" OtD9fl1fl, Wl.A 11o • ~,,..,..,. 
..-ic~twEDl•hQ lt~liH pctltutl~A\W'll CY09111.ntndlhl!n 
~~s 9'tl'I h•t a.n WJT\fl91\1 i;1 r.u1W1D11~1ncl ,... ••"'"'kJ li'lt 
al1m ,.m11nrtal~ wt111fUVn11l.-T 

OO-..Or.d iro run Ot1i • i..~o !NlriffM!ill , EllU. tim IHtYW'I ~11 biMt' 
~·~~~COl'ltPl.llfl"lntrf\e•Ol',Oltl'l'D"tlllfSl1rpbel)~ 
~~.-"'Q INIOOftilCICl\JOl'll~talrn&:Je IN0tig1naloro;tuitm 

t4i:Hlflllf''"Cl'llJ'~OlnP.UO!'"tlriMIB~.loflf'IOIMFU1.1..~.,._.,-•not ot ••(QjJl!Qn '°' i"4i Of'IQINl ~ o.rig GIMl!'W" IN! ~1'1ln1®C:IQrJ
CIIill':ie Il l onty l °M AncJ ll YQIJ At to l.J!l(i OV11 ~ M\O Cla.J 11 lCf llilMil 
Mr'tOOdimCll' ....tff~otl\it1:~Utto1.SOUP1C.: 'flOQRA.. tOt 
onlyt?Oaid1t.aftil.I 

OllM! 'tlMf ~!IA EU2A mm., and "°"' ii f'lfYfl' IQlllft. 'illlONW' f\l:*I' ~I> 
iiills:mnd ..twn Vo\I "'°' »n~ Sl)I ~AY. NrfJ.. '#""" lhO.~· 
OOlet ril \ll:llJ•t~11Ck.ulii.t~ 

~IS A\IA~lABlE IN 1HE FO.U.OWING FO~llil1'1I 

~ 	 !;•"""'1U1~tol1~,4.l})ij/l,Cl1Jtt1ll Uflh1• \l•~Jll 

l 2t ibt P1t11ttCla:IWf'M'W'I-U~ hii 1'~18/MCil YIWP6111 


' !~~~'~:l'e~~~:!!!.:~~r~~~.~:s.c fttUr:• Wit~ 
i 1M111tc....en.rm u.~~.. ~ 

t:Hb~Matu~- t'4!tkuC.O. a,..,l('S.clun:¥'Wot'l!.on 

• 	51.l. ro I 11'1(1'!1 :lmilQl• ldbrtlW di&> IO. lllli q , M bHod OUTIP&ll•l• 
121!i~RIZ/LCOM- S • ,.~,,. ~rcA110h OASIC.tiOSovrw 

~ 15 Ille.ft dlak ll;lr lftO..I ('.P/ ht DaMIOCAil'ITCXllflfl ' IOK•I) ~~"'' 
S2:5JorEUlA,CCIM -U!i•lfn~~aAS1c-eo5o1.io1c 

~eoa J1Wt.l\.ootftttftCl~tramilorlf 
IC'aJJJi:lln;;a'fll(l4ftlt~NOIS) IH l&_J 

ARTIFICIALINTELLIGENCE RESEA RCH GROUP 
ID, Haflh l1 Jalll ~ .... l'hr11~ U 

- LO'IAl'IOl'~CABOo.40 ~ ..=... ~~-.:~~·=.:.: ~ 

Cfrel& 37 on lnqulry c-ard. 

In ANNIVERSARY 
CH1l/STMAS SPECIAL 

.GAllDEN or EDEN 
. COMPl:JTEflS . 

· 'i314T Ced•t eu..t ... 
W1rit-1Y1,,,,,.rL i;'i ! 2e83 

MAii ORDERS.v NLY 

714·894·95.28 
. . · 1~ Ho•n$•7 04ys
Hayes smartmodent 

1200 BO RS 232 $479'. 0o 

~ i­..,______te 11 

fp&mfW,I 
FOR OETAlt.S& OUR FREE PRICE UST 

CALL. WRITE OR USE RIS• 

' 

1 · 

Clrcl11 189 on Inquiry card. 

.... BASF· ·.O~ J ; • 
DISKETTES 

BASF Dis kettes al compe­
titive prlce. Call TOLL FREE 
(800) 235-4137 for prices and 
Information.. Visa and Master 
Card accepted. 

Clrcie 341 on Inquiry card . 

Cl-llPS& DALE C 
THE ll'IFl..'-TION FlOHTERSI 

4• '' ~SOM I Jli.W JOQ,. Ul5 u.. 
41 1t :ZCIDJi•9' t lO.oo •oo .. tl ,0-'u• 
41 ljf l !On.t IUt 11""° 100 1t- 11 ..U u. 
4U& 12'0iu l111....$0 100• t l..50••· 
41111 Mnl A'91S..!0 100t 411..SOu. 
J:t IAL JOOm .a1• 1MO 
ZI l4L. XIOn1 a tt l 'LOO 


'" 41 .. lODrui UJiiS u _ 

'" 4164 i~. u . •ou.. 
• fH 15 J5Gm U.00 u. 
• &111 200iu n .,15 u. 

'" ftl 16LP 1'°'11 t-4.l.S e.&. 

'" 1111~C~rl:ZO..OO 

1111 DWi·(Dt'lr;DGer•l 7..50 
UO.... UOACTI:. UOA ¥10 I l.00 o. 
a»S M.25 
2'1 ~'"' sv )~J ·lll4.:2' ... ,..5.00 "" · 
211 Ii '\ii .t)Oh-.1 ll~QQ ct. 

• 2't)1 '" 4!-0m 0.65 u . 
· a-,2 :5V 4'°'1.t •4,.'J:S ._., 

"' 27"4 -'· 11»rui 211 ~ li'!LOO u. 

'"1.1'• 5V U pkt CAU 

• 25M~V CAU­

•• a.o11 CALL­
~ CJ\LL 

CHIPS&D'-Lf I ·206-45 1·9770 
10655 N.E. 4th SL, Suite 400 
8ollcvuc, WA 98004 

C rcre SS on inquiry card. 

$$ Printers $$ 
$$WEWILL NOTSE UNDERSOLD$$ 

Special Sale 

Communications Pak 


Hayes Smartmodom300/1200 ... ........ 5499 

Hoy,.. Mlcromod@m If .......... . . .. , .•••. 279 
Applo Cal II. .. . .... . . , . . .......... ... ..... 282 
JOal ... ., . ..... . .. ........... .. ......... 129 
Anel'tor MDfk I RS232. . .. •. . . . .. .. .. • .. • •• 89 
Anclla< Mark VII auL. . ••• ••• . .. ........ .. 1l9 1 

DISK DRIVES 
Rana. Ellt.. 1..... . ...... . ......... . ....... _ 289 
Rana Ell1e II . , . ••• .. • .. .. . . •• . . .. .. • .. . 405 
Rana Elite W. ,. . . . ...................... 575 
Raoa Conlroller w/arl•Cl . ............ , .. 75 
.._pple Ace Mat@ j1 ~r. watt} ........... . . . 239 
Slim Teac sv.• (1 yr, warr~ . . . • .• . 289 

THE COMPUTER STORE 

De pl 345 


3941 -B South Brlstol Sl 

Santa Ana, CA 92704 


714·281 · 1383 
ORDERS ONLY: 1800/ 824 -1,22 7 

Circle 102 on jnqulry card. 

EPSON· 
RIBBON 

CARTRIDGES 
MX 70 / 80 

SS.25 .... 

MX 100 

S9.95••. 

Clrole 158 on Inquiry card, 

http:LO'IAl'IOl'~CABOo.40
http:1M111tc....en


Prices the Competition Can't Touch 

IBM Specials 


Advanced Oper•llng Sy•t•m• 
Tl'le Pr09 ramme; •..• , ........ - • , • $1211 


Applied SOftw•re 
Verselorm .. ___ ............ ..S249 

A1hton·T•l• 
dBae II fCP/M1!6). .. ........ . ., .... $-419 
(18ase 11 (MS DOS) . -.-.- __ _,. -· _ ,_ . $-419 

Continental Soltw•re 
The Home Accour11anl PIU5 .,, ..•.••S 9!1 
111 CIH~M .• 11 • - • ' • • ' ......s 79 

Computer Sotwue 
Technology 
WonllPC ...•...• , , ...... , ,. .... I 41 

Davidson & AHoclates 
Speed fleador ...... , . , ........ S 49 

Dat•moat 
Roal Ea11!elnvestmen1Pr0Qram . .s 79 

w~1&-0n . , ............ .s as 
Comprehensive Software 

5::;~:s~;~~r•"' · · .. .ss 

Money Ooolslons ' - . - . - - . • . $129 
Howard SOltw1re 
Real£$tateAnatyu11 1i .. . . $159 
TmJ\ !'repare11983 . - • , 

Innovative Software 
T.l.t.t. m. 
IUS 
easy Flint •. , . • . .. . . .. . . 
Easy Wr~ll!r II . . .. .. . . . 
Easy PlannA11' · b· 1· · .. · .. ·.. .. 

1ccoun,5 eceva • ............_..

Accounl•Payable .•. ... . . . . . . . . $369 
General L~dger . . • . ....... 5369 
Financial Management Serl&e .. . .•.S899 

" 

Micro l ab 
The Tax Mana~ar • 

Micro Pro 
Wordsla1 
Mallmergo 
Spa Ifs tar . . 
lnloator • 
Ae~11a1ar . . 

North American 
Buslnas.s Systems 
Answ11r 

PBL Corporallon 
Personal ln•e•lo 
Peechlree 

Genetal Ledge/ , , , 

Accou11ts R11eelv•ble ___ • _ 

AllllOunl& Payable .. __ . _ 
Pooch Pa~ !GUAAIAP) 

Softw1re Publlahlng 
PfSAepOt1 

PFSFl!o ..... ", .. 


Digital Research 
Concu11en1 CPIM 86 .• 

~

. S159 

, " 
1 9 .., 

. $299 
,,. $1~9 

. ...$109 
. ..$299 
. ..·saw 

.$159 

. $ 89 

:SJ29 
- -- .. - . $3.29 

" ... .. 5329 
. . • •• SJB9 

.. s 119 
. .. s 89 

.. ....$209 
C!lHlc . -- .... - . $125 
P..cilllMT ~ 86 , _ , • ' $239 
Sp11od Programming Pac~age lie .. $~ 2~ 
CIS Cobol 811 ........ • '.S489 
Peter Norton Computing 
Nanon UOl!tla• . . • . . • . • _ . . s 65 
Select 
Select Wotd Procossl"ll SV11tem .... S299 

Solhvord Systems 
Multlm•I• • • • , , , , , .•. . .•• , , . , , .$269 

SOrclm/ISA 
Superca1c , 
SupefWrl tor , .. 
Spellguarll •... 

Southeastern 
Data Captu'e 

v111corp 

\llelcalc [l56K) , , , 

Oeol<top Plan , 

Vlsllrend/Plol 

l/lslllle __ .. 


• . $179 
..S239 

. .. $125 

.. s 75 

. S165 
,$1 99 

••.. - •• .....•$199 
. ...............S\99 

IBM Perso118l Computer 

Includes 64K lBM·PC with lwo 

320 KB floppy disk drives, 
 /:!.281 '29 
color contro ller graphics ca.rd, ~ 4" 

Monitors 

Amdek 
Colorn ....................s 671l 
C<>lo,11 ....... " .... " •••• " __ $ m 

Colorll/ jAGBAnalog lnpul)........ 11~29 


USI 
Amber Monlto1 ......... , ........s 149 

Leading Edge 
Got10a Hl·Res 12" ... , ....... ., .. $ 86 


Quadram 
Quadchrome 

• Hi-Res RGB Monitor 
• Non-Glare Screen 
• 690 x 240 Resolution 

$549 

.s299 Elephant Disks Sing la Side/Dou bl a Density ..... . ...• , ... ... $24 H:~!! s~:~~~:; ~2ooa·:::: .. :· :s999 

Quadboard 256K Installed ...... .. .. . ..•. .. .•. - .... , , •.. • $399 Ha.yes smer1com 11 Terml..a~ Pk. ..s 72 


'239 Quad 512 + (512K Installed) .. . . , ... . , ....• . ... ...... , .. . $599 Anchor Automation Matl< VI Modem ..$179 


. S209 Mark VI Modem .. . .............. . .... " .. ... . . ..... ... $179 ~v::;.i::.~~':"6..~'. ~~~W~I ~~~p.·~ : :1
:: 


· !~9 . .. . , .. . , .. . .. , •.. .. .. .. . $539 VersewrlterGraph!o.s Tabl!!t . . • , , .S239
9 AST Megaplus II (256K Installed) 

monochrome monitor Peripherals* * Specials of the Month * * ~~a~~~~~~\~~~ ::::::::::.:::::::.:! ~~ 
SI b C ) TG rr..ckb~lf . ....................J 311


1VerballmDsks( Dw/LI rary ase ........ . . • .. , . ....... $27 M lcrosof154KAamc,rd , .•.•.•....•$239 
Box of Maxell Disks (DID) ..... , . , , • , , , , , . , .• , , , , • , , . , ••• $39 Mlcro•oll 256K Ramaard •....••..• $5!19 

Fllp n' SOrt Diskette Box with Lock .. •... , ... .•• .. , , , ...... $18.50 ~ayes ~maJtmo~om 3~) ........ ·:: 

L S p t t ...,.9emon Urge ro 8C Of ..• , .• ,, ... , .,,., •. ,,.,,,,, , ,,, . · •"' 
Orange Surge Protector . . .. .. .......... , , ........ . - .... 595 Printers 
Corona Desktop Computer 2/3201< Drives/128K , _ ....•....• • • $2995 NEC 
Corona DeaktopComputer1/320 Floppy-1/10MG . ..... ... , .. $4795 NECS02.3A ... . ..............s 439 
Corona Desk lop Portable Computer 21320 Orives-1281< • _. _ . . , $2795 NEC3530... •........... , .... s1599 

Corona PortableComputer2/320 Drlves·10MG . , ....•••••. , . $4295 Necmo -- --------- .. --- S200l 

1095 E. Twain, Park Place-Upper Level 
(702) 796·0296, Las Vegas, Nevada 89109 

Call Toll Free 

1·800·63~6766 
Order Line Only 

Information & Order Inquiries (702) 369-5523 

Mon.-Frl. 8 A.M. to 6 P.M., Sat. 9 A.M. to 6 P.M. 


Dealers Inquiries Invited 


Ord•~ng l"lom1•llon •nd Torm• ~ For Faj r Delivery send cashier cfl&eks, mona orders or
dlr~c• tis11k Wires. Personal 11nd company cfleckst alfow 3 w<1e s to cl11Ar. c.3'.o. ordttrs 
(t3.00mlnlmum/and 1~• . ol all orders 0~11r S300. Scfloo/ puro/mse orders welcomed. Prices 
rel/eel a cuish discount and ere subfeCf lo change. Plasse enclose your phon11 number wllll 
any orders. Shipping: SolfWate fS2.S0 ml11/mum). Sllipplng Htudward (p(H$-e call). Foreign Qume 

NEC nJO , .. . . • • . , $2009 
NEC3550.... .............. s1aoo 

Diab lo 
Olablo &20A (25CPS) .•.•. ....... $ 9411 
DlabloGJaA(40CPS) ,. . .. $1729 
Dlablo GJat<SR j40CPS) , ... , $2429 

Epson
FXOO _ ,, ______ ,. ._ _______ _ .s 599 
FX100FT ,••.. , , .. $ 799 

Smith Corona 
iP-1 Paranet •. '. ' •.$ ~99 

OkIdata 
MW.I\ ! 419 
ML83A $ S49 
ML84P s .979 
Ml.S4S S1089 
ML92 S 4MI 
MLe::l , i 859 

IDS 
Mlcroprlsm80 .... _ s 549 
Prism 132 ., .. __ $1 399 

(With StJeeUeed & Gr~phJC$~ 
Pril>m 132 • S 1589 

~wnh Stieetteod, Gniphlcs & Colo11 
Prism to IBM CaDle .. 

Cit oh 
851D Ptowrite• 
F'10SwwrOe• 
F ,0 PtiMma~r~r __ 

Mann&11mann Tally 
MT 160L ,... ... ... . . ... •. .. • . 
MT 1802 (Pt1rt1l~el) .. .• •• .. . 

. S 411 


. s 31!5 

. $1199 
$1~99 

. . S 599 
.. .... S 1~9 

MT , 805 (Sena~ .. .. .. • .. .. • • • .. . ' S1559 

Gemini 
Gemini 10. • · - · • · · • · · • • • · · • • • · · • S 3 19 
Gem1nl 1S. . .. .. .. • • .••..• • ••. . • S 479 

l/lslde• , ... .. ........... ..$ 165 OJt/flS, II.PO end ~PO orde•s~SIO m/11/mum and IS% ol all orders over SfOQ. NevatJa Qoma Sprlnt ~ 1+ .... ... . , , , .•... S-1~9 


\llslsClledu la • . '.' ', $199 residen ts add s•1.-1. sales tu. All goods Bftl new •nd l11clude ls c1orv wammty, Duo 10 our Trac lor Feed s 175 

low prlcas. all sales 110 /Inn/. All rotums must flQ~e e tttrum avlhorlu11on numoer. Call . · · • • • • · • • • • ' '' - · · · · 


Bu~lnen for11castlng Model . - - '_ , 69 702-36'>5523 lo obtain one before retum/ng good!/ /or 1epl~cemant. P11nter lnterlaca • · • · · • • • • • • · • • • • .S 79 

llYTE Sep4ember 191!3 615Circle 97 on lnquiry catd. 

http:NECS02.3A


SAGE IV compu 1ors "'" the 68000 CPU, 
come w11n ucsop · Syst~m . PASCAl. Meero 
Assembler. Multl·user s~tem, Wotd proe · 
"'"''". Sprnod&i'le t. 1 y11ar wart• nty. 
Avallat>la SAGE conl lgura1ions include 

I 640K lle>ppy & 2561( A.AM 83120 
2 640K lloppleo & 2561( RAM $J760 
I ilOllPY. 2561( RAM, Gmb Hard dlS~ $5840 
1 iloppy, Tmb RAM. 181110 Hard disk $8000 

As sohwarn develop-arS and l!ilu1honzed 
S AGE dee ler !i. we oUer cus1omur support 

MARITIME BDFTWARE 
ASSOCIATES 
(5031929-2552 

6660 Re11er,,011 Rood Cot~allls, OR 97333 

CiJole 275 on Inquiry card. 

IBM PC, APPLE, etc... 
SHAR ING ANO SWIT CHING PROBLEMS ? 

GILTRONIX HAS THE SOLUTION ! 

)~l ~nvCPu 
I 

la •
I B .......... 
~A c 
~~ 
'

Pllnl~t I F'roAl« 2 M<Jllem 01 
CIDI Ma1m I ttle• Ouallly Utner P~np1 1.,~I 

MANUAL d~ I TS AUTOMATIC UHITS 
?· 6 Poll!. OR 2· 7 fons 

S-to·Sw1ltti Aul1>·Sw11cl1 

Se••il tf\S 2l2JI PoraJ1~11Cen1romu1 

LOWCOST ADO·OHS FRO MTHE MAlN 
~~ MA NUFACTURER 

<TlGiltronix 
~~ 371111 faoian Way Palo Al,o CJ\ 9•Jtll 

141~149J· 1300 

G role 194 on lriquiry card. 

TdcGOM.~l1" - A Cq~•• Vernt1i., U1aH~•ndlV 6 
T*'Oewt1munk:111ng 

ELECTRONIC MAIL 
r..tt llad.o I .. Cll.W' • WIM''V. '"'rwbolJO~ iMJHI G'a'l'111M fll'I 

1 CO'l\oll~H "JWV.li~ 'INl'ft11&1•flkAni~ cctt ..'I' fi ""'"•• 
o';i;r- -PUW••n'!'OV~~.,........tq;hGft;.w~ cg.,i,11r•tr1 ,.iliflb*' l..._, • 16c.M. •ui .,_,.,,....,Cf Mtie:.t~ • ~~......... 

.. ~....... ~.. . ,,.,_... li"H 

•l"•o-~l'l'-.l -c'*ll! l ...­ ·~H UW• .• '""-•!3d:_,,.-.t.,,.•.,--........._.. ,___ • ~~ ~-•r•1· "'-tMP"'t ,...

• h.AS.:..... t.a....., 
• ~tntli9"nll'li .. ~~a.."''"­
• S..t llr!IOt:.fti U..t · ~c. l'tM'!'Ot l•.-..Mlll .....,........... ~ 
 ••fh•~· ...... •·11*.1'!!11 1 11 .AI~ 

'I.! l lllll"'iles .W9.1 

TeleWORD'" - WO RD PROCESSOR .o..- ...... .. ~ ...."... ..-......­. ...,...~ 

. ...... eru._,. ..,..._ ~ . iw....u. '"'"' ic-- ~ 
..........., ,, 
 .,....,~,~ 

~ ·~~· " Ne9'Y'I 'nm[; .... 

·~ "'-3.ulill • J..-.~ --­
· ~-....,.,. .... M.,.. -~... ,,,..., 
·~~~ .......... l lll Ll!Mlili<i-~ 
• 5ct r...,.. • lilw.· ~ •,.,.O..• 

S~Oll lnuoduc10t" ~• ~I 

TtarMPC~fw_,•nC"-..."'11 1~ OoftPlli!"Wil.UOW.• 1111 
Ylilti&laa> j,HI 

f FldU•sT t ... .. ~· .,.... 141fllllll¥n:~JkjlM 1•~~·1• Ml!C'l'llW 
~ .. ... ... ... ~·~- 1. 1'K9 ..... 

~lt' lJ~~- ,.._.JlfiO~ l'r1i;r.n; P't ""i •'lt,1:a1t ""14:• liiU 

lnt.-neOonlll <~omputen 6 T oaJecommunlca•I01111. Inc. 
9Jl HU<>Q0<I01d 0.l'o, '6-8, lloolw11io, MO 10850 

30H 1S1 0062 

Bargain
Boards™ 
Best prices around on 

(GmpuPro®I 

6331 Fa irmount Ave . + 701 
El Cerrito, Co. 94530 
(415) 524-8352 

TANDON 
* TIM 100·1 

Single Skied, 40 TRK . 
SlnQle Or Oollble Dtn$1 ry 

* TM 100-2 
Oo<illlti Skied, 40 TRIVSkle 
Slnglo Or lloubln 0!ft'Slly 

CDC
* 9409

Dou~le Slded, 40 TI1k/Slile 
~Ole Or DOUlllt Density 

*179" 
ffto Si>IPJ111111 

__ •24910 
F-m sr.q,pJng 

Fm Sh4pplng
Order Toll Fl'flfl 

1-800·S31 -5475 tool5ide or T~m) 
(512) 250-1523 ~In Tun) 

"II Wo Cin '! Ship rne NM! Wwmv Illy. 
Wo Won '/ Tlko Th1 OrrJ,,,," 

Mt>ttlC•nl • VISA. ;, Cllec~ 
Tnas lmidl!llts Add 5'MI Siles Tu. 

-==CompuFldd Corp. 

Circle 84 on Inquiry can!. 

Cell for our special deale r 
program C 0 D 's accepted 
TOLL FREE (800) 652-8168 
In Callrornia (213) 706·1626 

U.S. EXCHANGE 
5015 Kanan Rd . 
Agoore Hills. CA 91301 

Cfrcla 483 on lnqu!JY card, 

Cables 
EIA RS 232-C 

Qualfty cab les wllh Immediate 
delivery and low prices. 

Conductor Price 
1-4 $ 12.00 + .16111. 
5·7 12.50 + .27/lt 

6 ·12 1J.50 + .3J/IL 
13·16 14.75 + .44/fl 
17· 25 1 7.00 + .56/ fl 

Speelly: Male or ternol11 cooneetors. 111ng1h ot 
coble, end pins 10 be cotinecled. OE'11 & quanll I)' 
dl4c:ou11ts a•allab l@ lo qualified cuslomnra. On 
p,repeld orde1~ a<ta s5.00 101 sh.lpplno/ll•ndl/1Jg, 
W• •l•o mupply connector p1rt•, bulk 
cable, I BM, DEC Compel.Ible I Centn:>nlc 

CllblH. 

Communication 
Cable Company 

31 9 Lovella Ave. Wayne. PA 19087 
215·964·9404 

CirCle 78 on Inquiry card. 

Electronic 
Circuit 
Analysis 
• AC a.nd DC ~nal:ytb 
• Vtry fas1 , optlmlud tnAdi n• longu~• 
• lnfllll t• drcuits on mulilpl• pHsc> 
• WDr>l case, i<Nilivlly anal~sh 
• Swotp mmpouwt \falutt 
• 64 Nooes, Ul' bl'Ulchn 
• Com~r< circuit$ 
• Log or linut •wttp 
• Full flit handUng 
• Full tdiM error tr• Pl'll\ll 
• l'n!qumc:y ""'pons<. m•gnitud.. '11'\d p~ 
• Compl!'tl!. manual with DilmpJ 
• Cl' I M SlS0.00 
• Now avan•bl• for MSOOS (UiM PC) 5130.00 

Tatum labs 
P.O . Box 722 
Hawleyville, CT 06440 
(203) 426-2184 

Clro1a 432 on lnqutry card, 

U.S. Robotics Mod1m1 
JOO I 1200 baud A~lo trial I Aulo Answer 

New · Password $374 
New · Courier (lor Osbame) S4 U 
New - 5100 (!or 5100 Syslems) S374 

AUID Oial 212A S469 
Tlllpac eoom.,...,,,.,, s.1 1-• s 69 

Morrow Micro Decision 
lrocfudes 64K Ram. l .80/\, CPIM, Wordstar 


Spelling Checker. Log1calc. Banc, 

MiuoSofl Basic 

MDI 200K disk driYll $889 

MD2 2· 200K di!ik drives 
...1n l'tt500al ,Put 0>1• lb>< M""'ll" $1189 

MOJ 2· 384 K double siaed drives 
WitnP"""'10IPo~allda...t BOO!lHIJoftll Sl589 

• S3 00 Long DiStiMlte Ptil'Jne ~II 1:1ell11 Int PUrthm ' 

XL SyslJma 
A d<vision ol Data lnformatioo Systems. Inc 
967 Easl 4800 South Su11e 4C 
Sall la e Clly. Utilh 84117 
(8011 W6-0454 

Circle 12.8 on inquiry card. 
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$549.00 
(Add 5%shipping and handling) 

PART # 
900.0080 

$75.00 

HEAVY DUTY JOYSTICK 
FOR APPLE+ OR PINECOM COMPUTERS 
Metal caw with .2 fire buttons, 360 degree 

cursor control , auto centering and ewe fine 
trimer 

MODEL: THE COMPATIBLE 11 
$34.95 

ANTI-STATIC PLASTIC 
MINI-FLOPPY DISK 

STORAGE CASE 
Hold5 up to 75 5:4" diskeues 
with 4 dividers 
co lor : smoke cleoir on lop 

with light brown bottom 

MODEL ; MINI-FILE 
$19.95 EACH 

Fully assembled 
Special price 

$445.00 

THE MICRO-It 

The Apple look-alike 

and compat ible computer, 

48K RAM on board with numeric key pad, 

upper/lower case keyboard 

SORRY! ROM SET IS NOT INCLUOEOJ 

• capable to run PASCAL & CPJM 
• SH IFT function as typewriter 

- • - ' ·.,.,o, - - r ~ 

-~ 

~ -_ ·':.. 
~ ~··'-"····.ai<i'i 

~~~~_,____~~~~~~~~~~~- ... 
80 Column ard for Apple Ile® 

SPECIAL $49.95 each 
Model: SOCllE 

~ • •. ~. ~ ..t• T HIS CARD IS NOT' ' _._ I 

~ ~ -· ....-.... ,_ MADE BY
l ... . ' ...... ... 
 APPLE COMPUTER 
;, . -. .':7':'t. 

••!~~·IU~t~1 1 

-· 




\;.i,;;;~---....;;~ 

LSI C Compiler 
for 8080/Z80 

lSI C comptlt>r 1> de51gned for prtrgrams Wrth 
a sn1<1N m mo ry and a lic;rict CPU wnc. 

*	 Th<• CJb1~ct cod~ 1s cumpacl nd ts ldlWr I.flan 
l~Jd1ng •· w mp1lcn (Erdtost ll •ries 1JA> )

*1yped~I. s1~1k, c~sl 3nd inlli;alizen "' ' ~v latk 
• The comp<ler and 1lw uen.e rJted wde "'" 

uodN Cf' IM'M . bu1 also ~an he hwr11 111111 

PRO M> 

Rational BASIC 
d ba~i( A11 N p<e1N fur zoo CP IM 

TEDDY 
a tul saeen ed11or f<)1 flOflO/ZIJO Ci' /M 

tor p.tm·ph:firt wr~t r-:l 
, ,O . IM>• Sills S!A - CltUZ 
Cl. UM 'SOio! 
ltu httWcf m/~,,m.wan <"ot ll..tfl 

LSI JAPAN CO., LTD. 
l~•.t11Y tY~1'J\llMUJYAlti~~i( "°C) ~ ' *i l1 ti t.C l !~U) l N>j4JI 

Clrcle 284 on Inquiry card. 

ANALOG-DIGITAL 

DIGITAL-ANALOG 


CONVERSION MODULES 

SOFTWA.RE 

GAIN CONTROL 


For aooJtJorta1 defalls at>out tne AD-1il0'4 and other 
fine talllornla oaca corpora11on 100'h lncllvlou.>llV 
te<1ea, high reuaolllt'V pnl<lucts, ~ifcle th• rea<lor 
service c:.ara number· below or fo r rast~r response
w'ttf! o·r GU u.i 

CALIFORNIA DATA 

CORPORATION 


347~ 01<1 Cone10 Ro11d, Sulle c -10 

Newbury !>o r~ . CA 9 1320 


18051 498·3651 

Cfl'Cle 61 on Inquiry caret 

Verbatim 

flexible disks 
Call Free (800) 235-4137 for 
prices and information. Dealer 
inquiries invited. CO.D. and 
charge cards accepted. 

VIS4 ' -
PACIFIC 
EXCHANGES 
J 00 Foothill Blvd 
San Luis Obispo, CA 
93401. In Cal caH 
(800) 592·5935 or 
(805) 543..1037_ 

Clrcle 341 on lnquliy card, 

New Son•ibly-Prlced Paper Tape Readei 


A new, smaller, less exirensl e Stand-Alone 

Paper Tape Reader ModBI 605 reads al 150 

CPS, has a parallol n l 0L1lpu1 ana Is bi· 

dlrecuooal , II stops on cna1acfer, Is com­

pletely self-conialneo aoCI has aulomatic 

laut-lape sensing. 

The new reader tias 5 vol1 DC and 24 voll DC 

oulput power avallabl ti nd an cpUonal in· 

IE'rnal clock Th!! desk-1op model is priced 

al $~95 for one 11nil. a savit>~ of abou1 25% 

cl the price of the lo19er Model 612. 

Contuc:I Louis Doshay , Addmaoler Corpo ra· 

lion , 416 Junipero Serr• Dri~e. S n Gabriel 

9177&; lelttphone (i13) 285-1121 


Circte 11 on Inquiry card. 

HEXADECIMAL DESK CLOCK 


Solid mahogany timepiece represenls lhe 
time In base sixteen. Features: include: 
handrubbed llnlsh, gold lone characters 
and bands, and a quartz movemenl 
accurate to within 10 se1;onds per month. 
Clock measures 41/t In. square, can 
be hung (bracket Included!. and runs tor 
over 1 year on a standard AA battery. 
An attrac1ive addllion 10 the work area ul 
any computer prolesslonal or hobbyist 
Only $18.95plusS1 .50 shipping & handling. 
PA 1mslden1s add 6% sa les tu . 
Please allow 3-5 wee~s 1or dellnl'I 
Send check or money order le. 

OIGITIJvtE 
P.O . Box 403, Ambler, PA 19002 

Circle 160 on Inquiry card. 

HEATH 
H-19/89

OWNEAS 
EXPAND YOUR SYSTEM 

WITH THIS SINGLE 
P.C. BOARD 

• 	Colo r Graphics 
w / 32 Spri tes 
16K Rorn 

• 6 Tone Music Stereo 
Dual Noise Gen. 
With 4 1/ 0 Ports 

$299.OOJ&pcle <l1 1Hllo 

Bo~ 8¢.491 
Son Di ego, CA 92086 
(61Q) ?67-7511 7 

Vo3o &. 
MoslerCord 

Acce p ted 

Clrcte 380 on Inquiry card . 

PC/FORTH TM 

Complete FORTH program de•elop<!'enl •y•tenu 
for the IBM• hrsDnol Computer. Pockogou 
ll'lcfode inl&rp~ t itr/comp~er -Mth virluol rn mory 
mcnogement, line oditor, cv5lom Kteen edi1or, 
onembler, decomp"er, utllilies, ~le ond r11cotd 
<>ea.. rnod~lo1, and many demonsrration pto· 
9rami. 150 page u>l!r mamra l. •... $100.00 

Saftwo"' Rooting point, Intel 8087 •Upport, color 
graphic• extensio.,., ond target compiler CJ\loil­
able c t oddihonol coil 

Spocily PC-DOS or CP/M-Bo• OM disk dri•e 
and 4 8 kbyr1n RAM roqulred. 5oflware wppUed 
on S1/.o ind'I ,;ngl" 1lded •alt ••clor"d double 
den1ity di1ket1u. 

Lalloratorr Microsystems 
4147.......,v•nS!rHi 
Lm Angolei, CA 90066 

(21ll) 306-7412 

.-. .......... ...-".._.......".....,___ ... ~~~... 

o,,,. .. . , • ._..,_._\ fl~ •·..._. .. 

Circle 264 on Inquiry card. 

AmNTION BIG BOARD USERS! 

WHY USE OUR>ATED TECHNOLOGY? 


INSIGHT ENTERPRISES 

IS NOW DELIVERING ANEW 


STATE-OF-THE-ART CP/M ZBO·A 

SINGLE BOARD COMPUTER 


Onllloaid ;oftl • 11h..0rM •t l.&M 19M ..,,. DlliH. llCl~'l~mlffft 
.Utf) • l>titlA • IA,lfJ.;inl dil.lt. 11'1...... • r9'0WOi$11~1$fJ!i(.C~"' 
""T i::am.tiln11:111111 01 5 ;11 4 IJ.t •I •' ""'' oortt • • 111'C•nt1~mn. 
w..i n r•~ Hr• • f •H ltlllO<ll DH • Wtla. l!lnt amt I n I ll\• ll~ D ltJllC• • 
(Htf)GN trott Dll f'l t-1 t hint~ lhil l•f . f1dl , ""' • " 11a1 DNOfl . "a1;;mo1 
• 1Stffl!W UtHll~ t Coni.pod W• • ~ l.t l · fl ""'""'~ 

$750.QQ ,,. .......,ut.li • nlH! m; l"'•• u i• r,r , ) I "~"" 
~1111 t • ttU-•doH<O:oO-ilih~ 

li}) lt "'"'lll A.. ~!11111" 11\l\ .A. ... .-,• C6 <1 1.ttjJ HI~ nt.2 

tJ<Mlr.t+ ot.. w.i'l9!Nlt ~· 'illiiieilN 

lil•!t:.ir ..cununli UCl...U " ••t•'llt ll..All lo ~(.011'\D.f Uro+t •toVUI 


C~rcte 224 on Inquiry card. 

http:lil�!t:.ir
http:18.95plusS1.50
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IBM PC·COMPLETE SYSTEM­
SPECIAL PRICE 
PC System includes 64K IBM PC with 320 KB Floppy 
Disk Dnve, Controller. Color Graphics Card, Mon1tor 
............ ...... ...... ................. . $2490 

DISH DRIVES FOR IBM PC 
Tandon 100-2 ...............................$240 
Shugart 4.SS-2 . ..... , .. , , , .......... , , . , ... .. $245 
Tuac 55-B . .............•............... ..... $255 

MONITORS 
NEC, DYNAX AMDEH ...••••...• ••• CALL 
PRINCETON GRAPHICS SYSTEMS 
Hi·Res Color . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $490 

PRINTERS 
CMTOH 
GX-100 ......... .. $240 1550 , ........... ,$690 
8510 . . ........ .... $460 F-10 . ............ $1290 
F· JO ..................................... . $1690 

OKIDATA 
82A .............. $440 84A .............. $975 
83A . . ....... , , ... $690 92A .. , , , .... ..... $575 
93A .. .. ............. .... .. ..... ......... .. . $9·70 

BROTHER 
HR·l . ..... . , ... ............... ...... .. ..•.. $750 
HR-15 ............. .. ....................... $570 

SMITH CORONA 
TP-1 ..... , , .... ............ , . ..... ....... .. $520 

STAR MICRONICS 
Gemini 10 . . ....... , , .. , , , , ................. $370 
Gemini JS . . . . ..... , . ..• ....... . .. .. ... .. ... $540 

NEC 
SPINWRITER 
7710-1 .... ' '" .. ' $1950 3510 ... ' ... ...... $1350 
7715·1 .......... .$2100 3515. ........ '' . .$1350 
7720-1 . - ... ' t ' ••• $2400 3530 . ' ' ..... .... $1550 
7725-1 . .. . . . .. .. $2400 3550 ......... .. ' $1850 
7730· I ........... $1950 PC8023A ......... $450 

HARD DISKS FOR APPLE AND IBM 
DAVONG 
S MB . . , , ................... . .....•... , ... $1450 
IO MB . . ...... .. ......... . ...... , , , , , , , , .$1650 
JS MB . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .$2250 
MEMORY BOARDS 
TAVACORP. • 
TRUMPCARD 1 '" 
2S6K Ram . . . . . . ............ , •. , .... , ...... $350 
TRUMPCARD 2 
512K RAM t ' • ••••• • I ' ••. ' •.••• ' ' ' ' •••••••••• $550 
AST 
JO Plus. Five function Card ......... , . , ...... $199 
Combo Plus 4 function card. Fully pop. 2S6K. .$490 
Mega Plus. Fully pop. 512K . ........ $990 
QUADRAM 
Quad Card. Fully pop. 256K ........ , . , , . . . $500 
BIG BLUE ..... .. .. ..... . ...... . ...... , ... $470 
HERCULES Graphics Card . . . . . . . . , , . , . , .. $490 
MAYNARD SANDSTAR SERIES 
FDC S 114 & 8" . .. . . . . .. .. .. . .. . . . . . . . .. $220 
Mullifunction Card ....................... .... $90 
Memory Card ...................•..........$180 
Ad-On Memory Module .. . . . ... , .. . , , , ..... .. $90 
Parallel Port Module . ........................ .$70 
Serial Port Module .. , , , .. ......• , .. , , , , ...... $90 
Clock Calendar Module ..................... .$70 
Game Adapter Module ... ..... , ............. .$50 
DEC RAINBOW 100 
Complete system 64K PC, Keyboard, '.!Wo Floppy Drives 
DSIDD, Monochrome Monitor . . .... . . ...... $2990 
APPLE II+ 
Compatible Computer with 48KDisk Drive, Controfler, 
and Monitor .. .. .... .. .. . ,, .... . ... ..... .. . .$990 
DISH DRIVE FOR APPLE 
Slimline, or Standard , .. .. ................. .. $250 
PERSONAL ACCOUNTANT Software for your 
Apple fle and Apple fl+ . . . $190 
APPLE lie 
Computer System, Controller, Two Disk Drives, 
Monitor ......... . ....................... .$1890 

631 E. First St., Tustin, CA 92680...,.~~---··...........,.~.. 

APi'l..E is a lrademiiik o! Apple Comp1.11e1~. Inc 
IBM "' a trademark of IBM Corpl714J 8J8-9100 

PRICES AND AVAILABILITY SUBJECT TO CHANGE: WI'l'HOU'l' NO'rtCE 

Circ le 574 on Inquiry card. SYfE Srpt mber 1983 619 



THE CHURCH 
11\lorm•llon lbn•1•m•nl • r •t•m 

~ ~:-.=: D'M 
llODUL.1.9 

.,,._ ., 
dBASE 11~w ·•-·-~ 

'"'•-•- I "° '18iTCl'N"EIOIT!i"~ 

DEALER INOUIRIEI WELCOME 

us ... Lowr­. ,... Sofrw1re PO HD• 4~1~nMEGA 

ll'tfollMATioN Sy5TEMS • 1•0~~;; 
,.., lielt••• O~ &Hiii H A U•.et0 .._.,..., hf'l.911H

lff• ~111-..:1 e.f °""8• IM.,....llatl l t•.le fllt1 

Circle 338 on Inquiry card. 

5W' 

11111111Heall1 
Users 
Double Your 

di ·k storage 
caper.Uy without adding a drive. 

Get twice as much from yoa r HB8 or 
H89 mierncomputer. Our FD -880H 
floppy disk eontroller. in conjunction 
with your 5~" drive.~. for example, 
expands memory eapae:ity from 256 
bytes to 512 bytes per s~LOr. 

And it handles single and doubte­
si ded, single and double-density. 8" o.nd 
5\4" drives - simultaneously. 

C. D. R~ Syalem• Inc.--lCot:1trollod Daca Rocardlll1 S)'IL<IDI Inc. 

mo Clalnnollt MeM Blvd .. s..n Dleso. ct. 92111 


(619) S60-U72 


Clrcre 86 on fnqulry card. 

Floppy Disks 
&Prin ter Ribbons 

Cirde '464 ori Inquiry c!Vd. 

Circle 148 on fnqufry ca.rd. 

'§~~~
of looking lor reliable 

Source of Supply? 


JRiiUJ~ 
from Looking??? 

~~'m~~ 
about 

QUALITY?? 


llSKETnl + 

llBBONS + 

ACCEISml 

Call Bob Kelly Now . .. 
Kelly Computer Supplies 
1811 Carl SL •St. Paul. MN 551 13 
Toll Free .. . 800 • 447 • 2929 
MN Res. Call Collect _.612/644-9030 

3M SCOTCH llSKmEI 
Circle 353 on Inquiry catd. 

SMITH-CORONA TP·1 


• ~nal Ot 
Pori <1 mtMace 

• Mi«~swr Elecuonlcs 

Order Toll Free : 
Free Shipping $469 

1·800-531-5475 !O~tslde Cl Texul 
(512) 250·1523 (In Te:ml 

;;;(ompuf:ldd Catp 

131110 Research Blvd., S11lie 101 
A11111n, Texas 78750 

Clrc1e 85 on 1nqu1ry card. 

LC NETWORK 

LINE FILTER 


Model C-519-Ll EMI/Rrl filter protects 
aga!ru;t high energy transl nts . . . vari.stor 
clamps higher voltages to sa fe 
I vels ...Max Rating: 15 /\ , 125 VAC, 
1075 Walts continuous dut·y.. .S97 .SO . 

J. W. MILLER 

DIVISION/Bell Industries 


19070 Reyes Ave., Rancho 
Dominguez, CA 90224 

(213) 537-5100 

DISKETTES 
3M Scotdi BRAND 

AT SUPER LOW PRICES 

WE WILL SHIP YOUR 


ORDER WlTHIN 24 HOURS 

AND WE PAY THE 


SHIPPING CHARGES 


~ COD ACCEPTED 

DEALER INQUIRIES INVITED 

CALL TOLL FREE 
800 922-8193 
IN 	CALI FORNIA 

800 468-1068 

Circle 434 on fnqulry card. 

Clrcie 120 on Inquiry card. 

http:caper.Uy


TOLL-FREE eel CUSTOM COMPUTER
ORDERING: 

800-222·8686 TECHNOLOGY 
FOR TECHNICAL SUPPORT/ 


SERVICE/ IN ARIZONA: 

602-282·6299 

1CRAFTSMAN COURT - BOX 4160-SEDONA, ARIZONA 86340 
Purchase your Hardware and Sollware directly lrom an OEM/Systems lnlegralor. Take advanlage of our buying powen We 
stock a lull line ol Board Level Components, Sollware, and Perjpherals. Call for your needs. We'll give you the Lowest 
Prices, and the Technjcal Support and Know· How we are quickly becoming weU-known for. SalisHed Customers Nalion · 
wide! The Nations's Cusiorn Systems House for Business, Educationand Sclence. Call Tor asystem quote. 

• FOREMOST QUALITY • ADVANCED SUPPORT • REASONABLE COST • 

Of PRIME INTEREST 

Our prime loleresl al CCT Is sel'Vice and 
support. We build and sell hundreds DI 
syslems per year !D the serious computer 
market. 'A'e rigidly acH ere to oor strict policy 
of <eliable machines. Md reUable people 
behirid them.We feel the CoolpuPro prOducl 
line 10 be th!! state·ol·the-aI1 or the com­
puler Industry. 

THECCT EXCLUSIVE WARRANTY 
Willl any syslem we build, we provide, In 

wrtt1ng, an um:onditional 12 roonlh direct 
warranty on lhe enllre system, incl~ding 
malnlrame. boards. drives. power sup­
plies. cabling and peripheralsl We otter 
guaranleed 24 hour in-house repair and/or 
replacement with tusl a!oll·lree phone can. 
We can offer this , since we are so sure of 
our level of quality and retlabllily_H's graal 
lo know tl'lat In the evenl 01 a problem, 
you're nol out ol business waiting on ser· 
vice turnaround. We deliver! 

Our various OEM conlracts with all lhe 
rnanulaclurers ol the c:ompQnents we in· 
legrale, allow us th is unpmcedan1ed llex­
iblUly. No factory 0. K."s necessary - just 
gel ii running- NOWI 

Wyse 100 terminal . S769. 
Mitsubishi B" DSOD drives , lull or hall 
hejghl ' - ' ' ' • S449. 
Okldala82 _ _ $419/ 83 , $679 
84 . S1029/92 . $559 /93 . S930 
Ashton-TatedBASEtl $459 
Hays Modem·SZ59 • Diablo620· 1029 

MORROW MICRO DECISION 
IN CCT 


STOCKI TESTfDI 

1Driv11 · $899 • 2 Drive · $1249 


MonowTermhtal •S499 

Our In-house cabling Department has 
cables In sloe!< !or all CompuPro boards. 
drlves. power supplies. printers. l~r· 
m.nals and modems. The highest quality 
- at rea~onable prices. 

( (OmpuPro ] 
• - - • 

PROFESSIONAL LEVEL BUSINESS SYSTEMS 
STATE-OF-THE-ART QUALITY, PERFORMANCE, RELIABILITY 

UNCES· OUR OWN IN·HOUSE ENGINEEREDCCT ANNO.
• CUSTOM COMPUPRO SYSTEMS 

CCT·1- ENTRY LEVEL S-100 BUSINESS SYSTEM 
Enctooure 2-0esk-20 S1ot Malnlrame CCT Dual 8" Milsubishi 

CPU 8085/ 88 • 6Mhz 80Bfi/8Mhz 8088 OSDD Drive System· 2.4 Megabyl!IS INTROOUCTORY PRICE: 
Olsk 1 - OMA Floppy Dtsk Controller CP/M 80 • 2.2 LO/M - CCT Modified 
RAM 17 · S4K Static RAM - 12 Mhz All Cabling, Complete CCT Assembty, $3,399 
lnterlacer 4 - 3 Serlal/2 Parallel 1/0 Testing , and minimum 20 Ho1.1r Burll'"ln 


RUNS All STANDARD 8" CPIM SOFTWARE · INCLUDES DUR EXCLUSIVE 12 MONTH DIRECT WARRANO 

CPI M MP/ MNOTE; Each copy we 1urnish 1s CCT modihed lo;- the target syslern. M·Orive/ Hand hard disk dnvers are furnished. 
and the BIOS oplirnized for the lasrest disk slep rate, as well as terminal and printer compaUblllty. 

* * CCT-2 * * COMINGSOON * * WATCHTHEFASTLANEFORTHISONE * * 
Designed for l•rge llsers, complex programmers, and program intensive applltllllons. 

THE FASTEST MICROCOMPUTER IN THE WORLDll 
16 Bit • 10 Mmz + • M·Drive/ H • 1/0 mapped on· the·bus terminal • Ullra·fast disk! 

Unreal speed - Lllav111 U111 rest ol ltl11 world at Iha star1lng lln11 

We are the largest in lhe ettslom conllguratlon of complete sta\e,oMhe·art 5·100 systems, at pack.age pricing, wHh Integration, , 
burn·in and programming. We custom build CompuPro systems I hard disk systems for business applicalions. Call for Com· 
puPro literature. CCT system connguralion data and technicalinformation, 

COMPUPRO COMPONENTS 
LIMITED SPECIALS IA&TI: Sys1em 816A· t4299 System 8168- $4999 Sy11em 816C· *8499 Clll tor o1her systems 

M·OriveCP/M w/ RAM Purch·S49 • Disk 1w/CP/M·$449 • M·Orive/fi·S121<· $1299 

CPU 8085/88· $319 • CPU 8086/87-S579/10Mhz·$S59 • CPU 68K·S519/10Mhz-$639 • CPU·Z ·S249 


Disk 1·S369 • Disk 2·$599 • Olsk '2BE-CAW • Disk 3-SOON! 

RAM 17(12MHZ)·$359 • RAM i6{12MHZ)·S399 • RAM21 (128K)·$849 • RAM22(256K)·$1899 

loler1acer 1-$229 • lntertacer 2-$249 • Interfacer 3.5 $43913-8 $529 • 1n1er1acer 4·$349 


System Support 1-$299 • Enclosure ?·Desk-$599/Aack S.649 20 Slot Mothetb0ard·S210 

CP/M80-$99 • CP/M86·$150 • MP/MlM6-S769 • CP/M68K·S279 • Forth68K·S169 


Call tor CSC Boards - ff11w R111..1 -OpemlftQ System Mods/Updll11 


? ? HARD DISK DECISIONS ? ? 

24 Megabyte hard/floppy 23 Megabyte subsystem 2.4 Megabyte floppy system 


CCTI Fujllsu/ Mitsubishi uHra·syslem: CCTI Fujllsu 23 megabyte hard disk sub· CCT/Mitsubishi 2.4 megabyle dualDSOD 

23 meg. ha!'(I dlSk nel<t to 1,2 meg. 8" system. Includes disk 2 board sel, all 8'" system. lrn:ludes all cabMng , A&T ,RS·232 Cable: :S25-===========::::::: osoo lloppy driVe. lncludas disk 2board cabling, A&T , torma111og , burn·ln. Ready bum-in.ThisisthetastcstsystarnavaJJable: 

TECH TIP CORNER 
" CompuPro CP/M86 - Replace that 
bothersome Control-Swith th~ space bar! 
Use ODT86, change location 144A from 13 
to 20 Have fun ­ Pal... 

Olrcle 121 on nquiry card, 

set. all cabling, A&T, formatting, bum-In . for any CompuPro syslem: 
WIU srand alMe In any CompuPrc sys1em, 

~ ~~ ~m 

Prices &avaJlablllly subject lo change .All products new,and carry lull manulacturer's warranties. Call lor catalog . free tec:hn~I help 
lo anyone. We !:all conhgu re boi!ids &software tor your sys1em. Plug·i~ aiid go,JMzona Residents add sales !alt. 

CompuPnl Trademarl<-W.J. GOdbOut ; CP/M MP/M Tradernarl<s ­ Oigila1 Research 



wabasH 
·~(3~l•l.t#a 

ScotcH 
Verbatim 

DE:l\l.ER INQUIRI ES INVITED 

, ... ­ CALL COLLECT 

~ (614)866-3462
231-1512 

COMPUTER SUPPLIES 

DIA8LO HVTYPE 11 
MUl Tl STRIKE OR NILON 

EPSON 
MX7D/MXBO 

EPSON 
MX100 
MIN . ORDERS 

LABELS • CONTINUOUS FORMS 

CALL TOLL FREE t-800·248·2418 
IN N.'V . STATE 2 1 2•967-~331 1700 

TERMS -VISA OR MC OR COO 
DEALER INQUIRIES INVITED 

WORLDWIDE 
COMPUTER SUPPLIES 

159 MAHll ST.. S.I., l.Y. 10301 

Circle 490 on lnqLl1fY card. 

il~r' Gemini lOX 
s259 

12.0CPS, 
9lt9 Doi 
Mal!ix , 
Graphics 

. , . , $1 zg• Amcler 12" Moni tor .... _ 
• 4·0 Disll Drive tor Apple lie . . $219 
• Ta11~011 Driv~ 100·2 J20K 1or IBM ...$245 
• C. ltoh Prowrl!er8510120cps ... S339 
• 	Dynax DX· 15 Cl<!lsy Wheel 1J C?S 

12 color) , .S485 
• Smilh Corona TP-1 Daisy wneel 

(12cps) ............... .$449 
• Sll~er Reed EXP-550 Daisy Wheel 

116cps) _____ $649 
• Brother HR-I DalsyWheel(16cps) .S6'.l5 
• Kay Pro II Compuler ... _.. _ .$1495 

MICRO MART 
8764 Complex Or., San Olego. CA 92123•Z (6191 2se-01sg 

Circle 517 on Inquiry card. 

PRINTERS 

Epson: 
llXIO ............ ... . . .,. ,. . . . . . ... ....1399 
~11 ........ .. . ......... ... . .......... . 569 
FX1DO ........... . ...... . ............. . 1769 

I Star·Mtcronlcs: 
01t11ln~ IOX . •.•••.••••••• ., ......... _ ••• 1309 
Oemlnl-15 .......... ....... . ... ..... .... 1439 

Frn Sblppl ~Q * Onitr Toll Frt1 
AH Hlflf'Qt9 HH FKtory ...llTlllfl' 

1--800·531 ·5475 (Outsfde Cl !e,gsl 
(512) 250·1523 [In Te.xii$) 

~compuAdd co.p 

13010 Research Blvd.. Sulle 101 
Auslln. Texas 78750 

Cfrcle 8$ on Inquiry cwd, 

KEYED 
FILE 


HANDLER 

FOR 

UCSD ''P" System 
PascaP' for IBM PC® , 
Apple Ill • Apple lie® 

Write your own Pescal programs with 
keved records. Reed a record by key, 
Insert key and write data, get next se­
quentfel key, reed a record by record 
number, remove key end d11te end 
release disk space, dynamic memory 
allocation, etc. 

.ATX COMPUTER 
1-800-858-4620 (US) 
1-800-792-1063 (TX) 

NOW AVAILABLE 


LOW COST PRINTER 

For Atari-Commodore 


T.I. and Apple 

FEAT\IRESi 
• 400A60CO\.. 
• BO CPS 
• F\Jl.L CHARACTER 

SETS 
• GRAPHICS 
• LIGHT WT, 4 TO 6 l.l!S 
• FRKlTION FEED 

ALPHACOM 42 (40 col) $101.ClO 
ALPHACOM 81180 col) $149.00 
INTERFACE !or ATARI, COM­

MODORE Tl or APPLE $39.00 
40 COL PAPER !par rolij $2JIO 
80 COL PAPER !par rolij SU() 

SE.E INDEX FOR OUR 2 ?AGE SPREAD. 

- /~ i ;r;.. ~~-

~ 

1·800·545·2633 

C role 143 on Inquiry card. 

M !tro~SCI Dbk Orlwci 
Ouentl~ D is~ Drive 
Ktn;;ngton Sv~um Sa\/Ot 
H1yH Sm1rt:mad•m 300 
H•yfl !lm•ttrnode"' 1200 
NaYaI ;on J ·Cit 
Piawri1:1r &510 Pr1ni1r 
G•rnlni 10 X 
Epson MX­ ao FIT, W/G r~h•• 
a .. ppltr~ 
Apptt Dumpl;ng GX 
VlewMo BO Col .· 2 Yr , W~r. 

ELEPHANT DISKS 
- NEW PRODUCl -
Ohlcu1 Produ.cu D l1kf111. 
Fill uridu 0 /011.,. - Hotels 125 Oloo 

l "1tU1tlon1 To B id • W1l11;;orn1 . 
Uem" lri Sloi;k • Snip In 24 Mu. 
W• t C:C IOl. MC, VLSA. CutUl•O 
Cn•i;k , Mon•y O rOerl, APO, OK.• 
CA. Ruldl•nts. 6 l".u.. Snlg:g l,. t; 
Min. S2.50. Firs.~ 5 pounal_ 

GO LOEN WES"t SV STE ll!S 
Jl!J.4l OA.K t·tl l.. '-l l..AH'I! 
~ORTtAvi.u...£. e,a 9)H'J 

Circle 516 on Inquiry card. 

SEKON 64 
1 CPU 6502, 64K RAM. 
2. N~meric Keypad, Uppei & Lower Case. 
3. Inverse \/Idec. Aulo Clrephlc TesL 
4. Aulo Rltpeal. l'!lgll Speed Cursor. 
5. 25 Function Keys, High Oualily Case. 
6. l 2K ROM expandable to 28K 
7. Optlorlal Atari Joys I ick Ports . 
8. All Gold Soclmls ~ Slots. 
9. H.lgh Cai>aci!y 5A Power Supply. 

l 0. Compallble with Apple U plus. 
11. Uses most Apple lie Sottware. 
1 2. 1 full year warraritv. 

~~~K,f,,~TER 
421319!!&1sn 0.11 or ca. (!l(Xll 423-43:l2 Telell 181121 
2:!10 Wllstilrelllvd, S1e '!fT7 .Sama Mon>Cll.CA Q()l03 

Clrole 397 on Inquiry caret 

ARBA Retall Systems Presents 

THE 
MISSING 


LINK 

THE HARDWARE 
• RS 232 ruuy fearurea caSh register 

-noc1ust a cash drawer 
THE SOFTWARE 
• 99 depts.- 65.000 ltem inventory 
• Detailed 1nvenrory analym 

and reports 
• Prints price rags 
• 12 digit alpha numenc 

pan number 
• Sa les by employee 
• Runs under CP/M or MP/M 
THE SYSTEM ••• 
now available from 

ARBA RetaII Systems 
890 E. Roosevelt Road 
Lombard, llllnols 60148
rJu1620-ss66 

Circle 34 on Inquiry card. 



GIJAllAl~l 1l:l:IJ 
LOWER PRICES! FASTER SERVICE! 

S-100 110 Boards S-100 Motherboards S·100 Disk Controllers 

The BUS PROBE - Jade 
IM•petl! M! S· ICIO D•ngnos1" Analyie• 

1sx.2ooe Bare bonrd $S9..9S 
TSK-200K K1r S179.95 
TSX· 200A ..q ,'I T ---------- $199.95 

110 -4 - SSM Microcomputer 
2 .....1 110 PO•IS pl" ~ parall~I 110 1)0!1$ 

10f· I01UA A & r ---------- S24S.OO 

110-5 - SSM Mlcrocompu ler 
tW<) souM 3 l>Br.111~1 POflS. I 10· 19 2K baud 

_________ $289.00101-1015A A~ 1 

INTERFACER 4 - CompuPro 
.l Y'(oul I pm1111~1 . 1 Co~110~1~ pJ1ralf!!I 

IOl- T84DA A & T --- ___ 5389.95 
101-n Joc csr; $495.00 

S-100 Memory Boards 

64K STATIC RAM - Jade 
U•<!s now2K "- Bot•too RAMs ruuysupports IEEE69624bll 
f!.••nnded af1!1reS-!iuig, 200ns RAMs, lcwer 32-K l,)r eol1•e 
llOl!•d pnan1om11ble 2716 EPROMs may be sobbed fc• 
RAii,•• . ariy 2K segmen1ct upo r 8K may be d1S11l>rf!CI. raw 
po-"Her iyp•c..i1Hv less Ulttrl 500mt1 

MEM·991529 Barn /Jonrd ------- $49.95 
MEM -99152K tr llH• RAM ----- - $$9.95 
MEM ·32152K 321( kn $'\69.DO 
MEM ·S6152K 561( 1111 $"2 25.00 
MEM·64152K 41( •11 ---- S265.00 
A..embled & Te,,ed •dd S30 .00 

EXPANOORAM Ill 

ISO-BUS - Jade 
S1len1 s•m pl t? and on sal@ a be ll ~• motMtboatc 

6 Slol (5'/< ~ 8')1,") 
MBS41618 Ba<o tJOAtd -------- $22.95 
MBS-061k H11 S39.95 
MBS-061A A & T $49.95 

12 Slot /9'1.' ' t lf'ft 'I 
MBS·l:l1B Bo•e board --- ----- $34.95 
MBS-121K r<rr S69.9S 
M8S·1 21 A A & r $89.95 

18 Slof 114'{," .11 B'lo'"J 
MBS-1818 Brm1bo~rrJ -------- S5•.9S 
MBS·1BIK t<rf S99.95 
M8,S·181A A & T $ 139.95 

S- 100 CPU Boards 

The BIG Z - Jade 
2 or '* MHz 5W1tac~·1bl Z·80 CPU tloord Wilh ~ ri al 110 
accomm1><la1es ?708 . 2716. 01 2732 EPFIO M. baud,..,.,, 
l rom 75 lo 9600 

CPU· J02018 8;Ue bon1d wimarlililf 
CPU-J02D1K K1r w1mamtol - ­
OPU -l0201 A A & T - ­ - ­

-- ­ - $35.00 
$1 79.00 
$199.00 

SBC-200 - SD Systems 
4 MHt l ·BOA Cf'U w11n • nal & parallel 110 . 1I< RAM , 81< 

ROM spat 'l'>Qnilor PAQM 1n<hJded. 


CPU -J0200A A & T S298.95 


CPU-Z CompuPro 
2 or 4 MH• 7.80A CPU . 24 h11 addr •sing 

CPU-JOSOOA ~ 4 MHt A & T ------ $27!U5 
CPU -30SOOC :J Ii MH1 CSC --- 5374 ,95 

808518088 - CompuPro 
Bi>I 8 & I bll CPUs ~1 ancfo1d ft D" S.iOO bus , up to 8 
Mf-ll. cc:ess"' IE) Megabytes of mom~ry 

CPU-20S10A 6 MH1 A T S398.9S 
CP U-20510C e1a MHt csc - - $497.95 

Eprom Erasers 

ULTRA -VIOLET EPROM ERASERS 
lne>:Df!n!•tft! ctDsers •or •n<HiS l ry ot home 

XME-3100A Spectronlcs W/o t•m&t 569.S D 
XME-310 1A $pec1ran1cs With""'~' - $94.95 
XME·J200A logrc11/ Oo•1cos _____ $49.95 

VERSAFLOPPY II - SO Systems 
OoubJo densi ty dt55' c.on lfollaf lor C!"V CO•flb+nahon of 5 1/~.. 
nnd 8°' s1ngl<1 Or dOUDI~ S•dOd 3MIOg pha<l'!· IOC ed JOO!) 
daila S.i!PBr'iil lOr. ve-O:l[l! ed rn tefnipts CP!M 2 2 g o~-5 

comp~ll1;1le con11alld1ogno•1'c •cllware PROM intlu<led 

100·1160A A & T w1r1i Prom SJ44.95 
SFC· SS009047 F CP/M 3,0 wllh VF-II --- Sl2B.9S 

2422 DISK CONTROLLER - C.C.S. 
5 1/, " or 8"' doobfl! dnn•lly "'"~ <onlrol ler w1~h on-t>oo ro 
bool londer ROM r101! CPIM 2 2 & manuol •e1 

'100-1300 A A & r lltlill! CPIM 'l 2 SlJ~ .oo 

DOUBLE D - Jade 
High rollab llity double d~ns1 1 y r;losk conl roUer w•l ll on, 
board Z-B.OA , •u• l lOory p11n1 r porl. IEEE S- 100 can 
runclion m mulu-us.er m l.N H; p1 drnr~n bu!i 

100 -12008 B~re br;mrd & hctwr man $59.95 
IOD-1200K Kt/ w/hdwr & 5/lwr 1~a11 ___ S299.9S 
I00-1200A j\ & T wl hrJwr • llrvr m;m __ S32S.OO 
SFC·590020D1F CPrM 1.2 wtt/1 Doubln D __ $99,95 

S-100 Eprom Boards 

PROM-100 - SD Systems 
2708.2716. 2732 EPROM programmor w•1h •oftw•re 
MEM·9952UA A & T ,...,,, jOl/ware: 5248,!5 

PB-1 - SSM Mlcrocompuler 
27oa. 2716 EPROM boa1<1 wah on..Ooa•d ptog""""'~' 

MEl\ll-99S10 K Krt w /man ioJ $154.95 
M EM-99510A A & T /manual ------ .5219..00 

Surge Protection 

ISOBAR 
TMe ISOBAR 100 $ hke ~ sJandAr<I ml!lli · o1Jllel POVll!• 
'J1rtp b-it co~,e~ns :s.u,ge :s.u ppres.s1un e:trc1ol ry andbUllMn 
notse fute.r5, plus :1 15 amp C.ltCtJ H bre~~tH 

EME- 11 5105 ~ re~epracin $49.95 
EME-115100 8 fP<eµtnCID Jfl9.!IS 

SO SySle"l• new 1>0001;1RAM 111 ts a h•gli <lt>"Sll y S- 100 
"'"mo'y boa1d Ul•1•w19 lh new tlO( • I dynamic RAM 
<h•P• Oallows memorv $tZ•~o(541(, 129Kor 256Kallon a
""IJ I~ S· 100 boa ri;J 

M~M-65064A 64 S398.9S J..&.::I:>
l\llE l\ll ·6Sl28A 1281( $464 .95 
MEM-651 192A r9?K ___ SS24.95 Computer ProductsM El\ll-65256A 21J6K ---- $598.95 

4901 West Rosecrans Ave. Hawthorne, California 90250 
Circle 237 on Inquiry oarct llYTE !kptem ' 1983 623 
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l.OWER PRICES! 

Printers On Sale! 

-

FREE! 
48K BUFFER 

380Z by D. T.C. 
BHlld on tl\e ~ame QOallty mechanism n lhe Com10 
1mn1er, 1ne 380Z con1a1n1 nlec1ronlc ennane<Jmont5" 1n111 
nllow It 10 print at &p111!ds up ro J2 CPS 0 1ner lea1urM 
Include a 4SK Duller, proponlon•I •pncing, and Ou1blo 
16~011650/630 compat ible prolocol Come• Wllh 
prinl ..Mel , nbboo and users manual Seri~!. P•rblle!. end 
IEEE 488 m•erf;ices SWldl>Jd 

PRD•11300 JBOZ pr mer S1195.00 
PAA-1 1000 Tractor op11on ------- S169.95 
PAA-1120C Cul •hue/ /eedsr Sli99.95 
Cable Plea$e •peclly S0.95 

LOWEST PRICE! 
DAISYWHEEL PRINTER - CRll 
NEW' from Comrex! FuU ieelvred letter q"all ly prrn1er, 
FREEi 511 bu;1er Logic •e<i~lng bNJ u1c11onal prmtlrig . 
boldtace ,propornunal soecmg. doubl strike. baek~pac.1 
ur1dorltr•1ng. lruo ~11po1 s~np~ arid 'ub S<:ripl , drop .,, 
da15ywr>e<il ca<1r<dge The BEST BUY .In word proces5 lr>g 

PRD· 11101 Comrow CR·ll parallel SS69.9S 
PR0 - 11102 Comre• CFl-11 l>Br/al $5911.95 
PAA-11100 Traclo1 opllOn 5119.95 
PRA-11110 Cu/ •het: , f..ader S1 99.95 

PRINTER PALS - FMJ 
De.• lop pnnler sland end poper /'llCf<. Fll• oil prlnlo,. 
PAA•!1110BO IO" Prfnre1 ptJI $2.9 .95 
PRA-119 100 15" Pr/M91 pal $39.95 
PR A-!!9700 101 Lall~t Duallly $49.95 

Printers From JADE 
OKIOATA 82 10" 120 OP> CALL 
OltlDATA 92 O" 160 cps w11n grop/l•e> CALL 
OltlDATA-93 !5" 160 cps wit/I gnip/11cs C.t,LL 
OltlDATA 83 15'' 120 cps wflh lrecror --- CALL 
Olt\DATA a• 15" 200 cps wllh 9nipl11cs -- CAL L 
Ol(JOATA 2350 15" 360 cps CALL 
Ol(IDATA 2'10 15" 350 cps, lwo co/or _ __ CALL 
DAJSVWRITEA 2000 481< dalSywhsal ___ $1395.00 

GEMINI 10)( 120 cpa UT" with gNJphlca _ _ $319,00 
NEWI DELTA 10 160 cps. lull grapl! ICB -· __ $499.95 
GEMINI 15 100 cps. 15"' Wllh graphics ___ $4 59.00 
COMAE)( CAI $849.95 
SllVEA REEO $6811.95 
6TARWRITER F·lO s 11as.oo 

NEW/ P/110· /11' llOM Kif To Ma~· 01(/0ATA 92193 
Fully IBM Comp•llbl• 

PRA-43086 Fot 01</0A TA 92 $59,95 
PR A-43087 For Ol<IDA TA 93 SS9.95 

PLACE ORDERS TOLL FREE 


Compact DAISY WHEEL PRINTER - TTX 
"TM !\ow TTX Daisy wheel printer 1$ compac1 , 
versal1ie and 1nc,;per1Si~e-611erylh1ng you have Ileen 
waJOng IDr '" a 1e11er Quali ty pti"1nr 
II nc$ a rl)w-l)rOHle. ~Onlemporary dl!"'gn. nnd f!lQUlr85 

2!m le 5~ le$S de•k wa.ce l~an mo.I other ctoJsywl'lecl 
pnnlen . 0 1hl! t lealu1e• lncludo dual •nteda~etRS2l2 and 
cunlr(m lc• pareJlel}, bu~ I Hr1 udJu~lable plnleecl lorm• 
guide. and oompnllbl llly wllh Wordslar Pnlll c:oo11ol 
c:ommenos. in<:luclng undu1lln&, bold prinl, super end 
$Ub-ser1p1, ele 
ThP high q1JalUy lualur"" aod lh11 low pr ice moke lheTTX a 
real vallJG leader 
PRD-44010 TT)( IOI~ _________ 5599,95 

Video Monitors 

VIDEO MONITOR - Jade 
1000 Une:r ttllra-ift gh resolullon. 20 MH~ utlra-fllgh band 
w1d1~ . 9" or 12", Ambnr or Grann pi10•phor, the rtne• l 
rnoni lor• we sell 

VDM-7401120 9" G"1en ------­- SH.9S 
VDM· 740910 9" Amba1 $129.95 
VDM-751220 i?' Groan $129.95 
VDM-751210 /2 Ambnr $1 99.95 

12" GREEN SCREEN ­ Zenith 
151.!l'z, 40 or BO column 
VDM-20'1201 12" Green ___ _____ $114.95 

Intelligent Video Terminal 

NEWI SMART TERMINAL - TTX 
The f'leYf TTll 3000 15 n tnlelllgnnl. OC:Ol10/TllC31 , full· 
lealore 1errmnol de519oed lo be e~panded 11110 11 lull 
eompuleL It hao more le&lure5 und is price<l l1>wer lhon 
••m•lar unil$ from ADOS, LSI, Haa1ume. and Televldeo 
In addlt on lo all lh& bu111-ln re•1ures. me(& Is also $Jl&ce 
lnsodfl lhlrnnll lor • 5 • 12 inchsmgle bcrardcompulm, and 
prov101ons ror mcunnng 1wo half Mlghl s•1, Inch dis~ 
drtv<•s f 3•1d aumc•nnl power •upply curt nl to run the 
i1.dd·1 ns> The deloohed keybD;ud lealu •es 95 key5, wm1 
num&rlc koyp•~ af\tl 10 luncuon keys Si;.reen 1s cteslgnO(l 
lo WI and swl111tl l or comlor leb:le Ylnwlng. Emu1a1~ TV 925 

voT-01201 rrx.-sooo s~n.oo 

IBM PCT,. Add-ons 

QUADLINK Appl 1tmu1a1.or tar IBM PC 
CPX-SOSOllA ___________ $5411.85 

QUAD80,.AD 0 2 serul! pons. c1oc1<1ca1enoer, memory 
c11.pan5lon. and Ouadml'Sler sollware 
MEM-<40064A O uodllo11rd /I, !WC 1329.95 
MEX-40256A Ouadco rd II, 2561< 1-499.95 
QUAOBOAAD para11el porl, snrlal porL clock /cal1tndar , 
memo1y expans100, ena OllaOmastor sollware 
MEX-4106U Ouadboafd, 64K 1329.llS 
MEX-41251!A Ou•dboard, 256K $-4911.95 
QUAD SU up to 512K memury e•pans!Qn, Ol'I<! serial 
porl. Oundmas1er+ sC>Hwaro 
ME)(·42064A Ouad5J2 , 6~K ______ .$249.95 
MEX..'22S6A Ou.ad 512 , 2561( $<129.9~ 
MEX·42S12A Quad 512+. 5121< .$649.95 

QUADCHADME Htgh-•e:so1u1lon color monitor 
lodBl.I PC 
VOC-241301 Ouadohrom• RGB $649.95 
DISKETTES H1g !!<SI quallly, cortllloo, double sl<ll!d, 
OOYble deosl\y, perleci lor ISi.i PC and olheis 
MSl\ll-5220103 cox ol 10 129-95 
HAVES 12008 The newest :l-00/1200 balld modem lrom 
Hayes, m•dll 10 plug in10 one ot PCs e~pans1co slo11, 
complele with aottwaro 
IOM·S~OA HAyeJ 120(}8 J479.95 

Modems 

Smart Buy In MODEMS - Signalman 
1200 and/or:ioo baud , olrecl connool, au1oma1 c answ1tror 
or iginate a lecllon, aulo·answer/auto-dl"I on delu• 
models. 9v ball1try ollowo 101al poriott llty, IUll Orte yonr 
wmranly. 

IOM·SGOOA 300 baud di1scr connocr ____ SH.95 
tOM·5110A SOD boud D•ru•o $149.!15 
IOM· 5&'20A t~/300 b•Ud Dr>luMa $369.95 
IOM.·SISOA 300 baud lor Osbotn& $119.115 
IOM·S630A 300 baud card lor IBM S1911.95 

SMARTMODEM - Hayes 
Sopt> sHcalod d rcc l-connocl au10-enswer/ au10-dtal 
modem, lol.ICtHono or pol&o d•allng AS-232C lnledace 
progra.rnmab la 

101\1-SSOOA Smartmodem 1200 Ss14,DO 
IOM-S40DA Smar1moaom 300 $229-00 
IOK-1500A Hayes C1onograph $199.00 
IOM-1100A Mlctomod!Jm 100 S349.00 
IOM-2010A M/cromodam II 1299.00 
l.Ol\l-2012A f&rmmal program I« MMll __ SIUS 

1200 BAUD SMART CAT - Novatlon 
10012 12 Stnarl Cal & 103 Sm•n Cal, 1200 &300 boud. bull I· 
lo dtafer. auto re, cllal II bu•y. nulo •n•w•ir/dl!.conn•cl. 
di reel c:cnoocl . lCD fOacfoul display• mode •nalogldlglfol 
loopback sell les15 . u!able with mulll-Une phones 

IOll'l-5241A 300 baud 100 Sma11 Cal ____ S229.95 
IOM-52S1A 1200 baud 212/ ICYJ Smail Cal __ 5548.95 

J-CAT'" MODEM - Novatlon 
\ / 5 1he '""or ordlnar)' modoots. Bail 103. m noa1 or&OHD· 
nnsw r, automauc 0Mwor/ 01gina1 . duec1 connect , bllill· 
In sel/.ie&I , !WO LEO$ and audio beep•. ptovldn .ia•u• 
lnlormat lon 

IOM.S261A No va/Ion $141.95 

For Technical Inquires 
Continental U.S. Inside California or Customer Service call: 
800-421-5500 800-262-1710 213-973-7707 
W• •c~pl CllSh, checks, crlildit e11rda, or Purcti11se Orders irom qu11111 ed fi rms and Institutions. 
Minimum P,.Pllld ons.r 115.00 C11 lllornl1 residents add 6'h~ tax . Export customers o utside llie US or Canada pleas.e 
add 10.. lo all prices. "1ee1 ind 1valllblllty 111bl.ol to ch1n11• wllhout node1. Shipping and handling chargas 
vie UPS Ground SOC/ lb, UPS A ir $1 .00/ lb. minimum chi• $3.00 

624 8YTE Seplembolr 1!183 Circle 238 on Inquiry card. 
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I:ASTER SERVICE! 

8 inch Slimline 
Sub-systems 

Dual 51/mllne Sub-Syslems - Jade 
HanO•om~ verh!'BI cablMI With •C•atd1 •e•••lant baked 
namel !Onl$tl, propor11ona ll ~ t>alanC'ed ai r I/ow ·~tem, 

qui t cooling ton, ruggitd dual ari~e power supp1y power 
C-40LM, power swncri . llne cord, fu:J<J holder, cooling lat\, 
a.•1 necessary na rdwareo 10 moun• 2·8" sllmflne d isk drives: 
Does nol mcluoe 54gnal cable 

Duol lf" S(/ml/ne Ceblf!1tl 

E}.1 0 ·000810 B~ra cablnot -------- S59.95 
E"NC-000822 A & T WI O ttrM1s $179.95 

Duol 8" Sllmllno Sub·•Y•fems 

END·OOOUJ 
END-OOOU4 

IW w/2 SS OD Drwe6 
A & rw/ 2 55 DD Drl m• _

S879.00 
__ S&a5.oo 

END·000&45 Kir W/2 55 DD D1ivas ---- $1060.00 

ENC.0001146 DS DD DllWJS $1 179.95 


Dual Disk Sub-systems 

• 1111 

DISK Sub-Systems - Jade 
Handsom• 1Mt1I cabrnel with proporhonally balanced a" 
flow •ys1em. rugged dual dme power •Up ply pow&r cable 
k1l pawe1 switch , line cord . ruse holder. cooling fan, 
ne~ermor tubber feet, all necess ry hardware lo mollnt 2­
6" d11k ar1vos, powllt supply. Md Ian. do&a not ltJciude 
si gnal caolo 

Ouo/ It" Sub-Au1tmbly Oabln1tl 

EN0-0004i 0 Bero uomot -------- $49.95 
END-000421 Cablnel klr $199.95 
E"N0.000431 A & T $249,llS 

If'' S11b. Sysl1tm1- Slnglo Sided, Ooubra Oons/ly 

EN0-000423 l<tl w/2 S•emenns FD I 00-8D• _ $599.0Q 
EN0 -000423 A II T w/'2 Siemens FD100-8Ds - $625 .00 
EN0-000433 IW wt2 Shuga/I SA·BOl!ls -- $99US 
EN0-00043• A & T w/2 S/wgarr 5A-B01Rs _ $1049,00 

8" Sub-Sya lomo-Ooub/e 5/dod, Double Oon.slly 

END-000426 Kit w12 Oum" DT· lls ---- $1245.00 
END.(100427 A & rW•l Oum~ D ·B.< ---- $1295.DD 
END-000436 IW wl2 Shugart SA·B5 1 R.s -- $12.45 .0D 
ElllD-ll004J4 A & r w/2 $h119ar1 SA-851 Rs - $1295.DO 

Disk Tubs 

DISKETTE STORAGE BOXES 
Crear P1u,91as!l storage bO•M for ul' to 7S <Jlskeuas 
MMA·505 Holds 75 5'/, " dis~etrtU $19.95 
MMA·SOI Holds 50 8" cl~~ot/11'< $24.95 

Apple JI™Accessories 

DISK DRIVE For Apple" 
To1a11v Apple compallblil , 14J,360 llyles perdriveon DOS 
3 3 1ull one ye r fac101y wa rraAty, half-track capab• llf y 
1eads ~II Appl A sol1wa1e plug• rig hi •nlo Appl~ conl•oller 
as second dme DOS 3.3 3 2. I Pascal, ~ CPI M 
compa1 101e 

MSM -431010 - ---------- 5219.95 
MSM-431030 CorWolf&I onl~ SfiD.00 
MSM-431040 Comrol/~1 1111 sallWilra ___ S9~.95 

SUPER DISKETTE SPECIAL! 
Wo oooghl out n mnJO' manu,in·ctu ror1s oVer51ock, and 
w"are passing IM$a.,nos on lo you I Slngln •ldod doul>I<> 
den.,ly . package ol rn 

------ S18.95 

HALF-HEIGHT DRIVE For Apple'" 

T0tally Apple compatible Works wi th all Apple software 

ano COntr<>ller5 Fute< ancl QUleler lhan moil other dn•~. 


yel only Mlf lhe 51lel 


MSM-581010 half.l1e1gnr S22!1.9.5 

CP/M 3.0 Card For Apple' " • A.l.S. 
Ths moo I powarlul card •vallab l~ /or your Apple! 
6MHz. z-eoe. ~Od1t1onol 64K RAM CPJM J,O Plu5 100'\ro 
Cf" M 2 2 compa11ar 111y. C ba~1c . CPtM graoh1cs . JOO"lt 
fijsle1 l~•n any olhe< CPIM lor Apple, One year Wll"im ly 

CPX ·62810A A LS CP IA r:A•d !.349.DS 

Z ·CARD tor Apple II - A.LS. 
Two ~ompw~ra In°" Z·BO A 6502. more than doublos tho 
power Md polM!lal ol your Apple. 1nclud~ Z·80 CPU 
oatd CPI M 2 2 and compl le rnarn1<1I oe l. 'Pascal 
comp~l~'bte ulthUes tH mvnu...IJ'1"'en. ooe yea~ wJrrtHl')' 

CPX.fl28DOA A & 1 wl!/r CP Iv/ 2 2 Sili9.95 

GRAPPLER PLUS • Orange Micro 
fl>• ul11ma1e parallel Pf••ller GraDh lcs ln1'>rface card w11h 
rnan)I new ~eawres. now rll a now low pr,c..ef 

IO P•2JOOA G"'ppler Plus S1 39.95 

80 COLUMN Apple Card 
80 column 2• lino YlOeo ca1<J 101 l\ppl II 
addres:sabh?· 25tfi .st111L;5 • ~ne norma111nvof'5-0 o• high. lov.. 
vrdeo , 128 ASCH cha rac1ers. "PP'" and lowet C~5e. 7 <9 
oo r m 111~ w~ lo lwc desc"1'dors. CPIM . PMcal & F<>rHM 
comoahble. 50160 H< . 40160 coturr<n sel1><:l1Q11 '""~ 
<evbOa•d Best 6D column card' 

IOV-245DA v1awm•• eo • 5149.95 
IOV· 24S.5A PrabooJ drs~ lot abOva ___ _ S24.95 

16K RAM Card - for Apple II 
E porid yourApp/e II 64K . Yse65•~ngu.ag c41rd . lu111 year 
wormmy W~y spel'd SH5 00? 

FAN/POWER CENTER For Apple '" 

Coo,1n9 ••n lor your a•er~ealed Apple II. II+ or llu. nlso 

includes po wer sw1lch B"cl IWo • wllc"ed outlets wiih 
voltage ptotectJ On c1routry 

SYA·1520A App/o l•n ___ 559'95 

8 Inch Disk Drives 
Slomeno FOO lotl-4 S1nglo sl<lod . douhle dens11y 
MSF·201120 $179.00 H 2 101 51 75.00 •• 
Shugart SA 801R S1t1gll! "dad, double dan.s1ly 
MSF·10801R 5369.00 ... 2 for SJtiS.00 ea 

Shugart S.\-I OB.S1R 0..uble soded. double denSllV 
MSF-10851R 5480.00 u 2 rot S460 ea 

Oum!! DT·B Double s1!ll!<I douole den.s11v 
MSF· 750080 $480.00 ..a 2 lor $451>. 00 oa 

T•ndon TM 848· 1 Single sided . douhl density th n-l0>e 
MSF·SS&481 t39S.OO n 2 la• 5375 .00 ra 

Tandon TM 1148-2 OOubhu1ded. double den•H~ lhln·hn11 
MSF-558U2 5495 .00 ea 2 lor $4 75 .00 u 
NEC F01165 Doubt~ sadod . double dC'1511Y lh.,.· lln<! 
MSF-851165 $450.00 H 2 tor 5440.00 ea 
NEC FD11S4 Single sided oouble oens11y t~1n lme 
MSF'-8511&4 5360,00 2 to1 $350 "" 

5% inch Disk Drives 

Tandon TM 100·1 Smglesoded. double denS<ty 48 TPI 
MSM -551001 5225.00 ea 2 lor $195,00 ea 
Shu.gar! SA 400l Srn9l0 11dot1, double density 4U 1..,~ 
MSM -10400 5234.95 ea 2 10< $124.95 u 
T•"doo TM 100·2 Double sided do~ble deM•ly 48 TPI 
MSM-551002 $259.00 H 2 IOr $249.00 ea 
MPI BS:i: Double Sll!Od. double dens.ly 48 TPI can be! 
$ubS!llUled l(H CDC 
MSM· l 55200 5215.00 ea 2 lor $270.00 eo 

MPI 851 S1ng1e !jded, do11n1e l!ensuy ~B TPI 
MSM-155100 S209.00 o 2 lo• $199.0Q e~ 

MPI 891 $ln9 ls Sided. 011110 oens1ly 96 TPI 
MSM-155300 $285.00 •• :l lor 5275.00 u 

51/.'' Cablnels With Power Supply 
END-000216 Si"!}le oeo wl powor ;suJJJJly ___ S69.95 
l'N0-000226 Du~! c~o IVl (JOVI '$U/JJJ/y --- S!M.95 

Computer Products 
4901 West Rosecrans Ave. Hawthorne. California 90250 

Circle 238 on Inquiry card. llYfE September 19"3 625 
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~war1 W!llll E ~'*" ~uaa,. t- U ~""' eolM ~t4'r• 10 l}C. 

ltit"'Ddllbl lOMDl~M(ll'l'\QJ\'~lllallnMlih•llrNlll'l'-'"11.itl&ijl;O! 
tllfld~l\&ll'lil! RI.tit ~!W\lil"'tWabll•~•t FLD,005('pt1111'~ r"f!m 

TRS·64K2 . . • . . .. • , ....... ...S54.95 

SI"!!!"' 
~ Sliug1rl i1l1R 

r;;ompal 'bto 
• S1ngle-Sldmd 
• 11 lrac:k• 
• •OO l 600ll Bylos 
C~pnelly 

• lndu"S lry S111nd.nrd 

1RM~3 ·~oan1 lor Color~ MOdollll .sues 

~1:C::!:u'~~11W~!a~;~:W~.~n':,~,JJ~ 
d..,._ly_ TrMld.ilf 111U:1 ~lit ~1.1.11.c. •1t1g - dlllill.l:'ty. sQ)(_lll~.i.­
'llGUbl• dJll!•lf). 1'- FD01aJ..! di dil'Ol\lllO IO ~ " ti .. U'Jit ....,gl• 
~ .o:O SK1Dfff IBM DIMi.9t111 t, 1.11 19C. i:.IU z:.uilhl'l~• ...,... 
\ 1;SiVAC • riG-t!OW~ • ll'llOC fl , 111,..Ptl tna• . ' !iYDC ~J' •~ IT • ~""~Jameco'I wSA· ! ~~54~·.:;~~t:o,1~"~~i"'=~:":d1::"i1~ir:,; 
m""11flll 

PMtt.I~ Prir.:• 
1355 Sf10REWAY ROAD, BELMONT, CA 94002 

9183 PHONE OROERS WEI.COME - (05) 592·8097 Telex: 176043 FDD100·8 .. $169.95 ea. 
627 



I 

lticlud<!l!lll ..,11 .. fli[(ID" 

1841 

PRINTERS 
1169 

-=· ,,,, ,,,,,,,,, 

EPSONMXBO 
RIBBONS $6.95 

MONITORS 

Word P1ocn.1lng Prlnlor 

1819 1419 

COLUMBIA VP 
IBM COMPATIBLE 

12241 

256 KILOBYTE 
MEMORY BOARD 

1491 
• ?)& h...,.,. Ill...,...,. "Mii p~ iJ.-tl IW4 

• ~·1i::.:t1~~;-"dillllM1iti11 
• (.IW-MltfliAMiltUP~h 

• =:,~;:..~~c::':='· ... 
e if.·MhlN1in I.Hf -.IMftinp~~ 

S• I 00 BOARDS 

,, 

16 BIT MICROPROCESSORS.. .... 
S l ~GLE BOAl~O co~~~RS 

' 'I,,'" I " • 
'' I ,••: ..,. 

BBIT MICROPROCESSORS.. 
-" ' ' 

Fl.OPPY DISK CONTROUERS .. 
1'-•, 

'' 

STATIC MEMORY BOARDS 

"' ·I:•
' . ' 

' .
' .
" 

SOFTWARE 
r ••"' '" I• 

CPM OPERATING SYSTEM 
~ r,' 

MODEMS 
DIRECT CO NN ECT 

575.00 

I 

"~. 

Cr, t M SOl'lWA~E Al'P LE PUStNESS SOn'WAFIE 
! 1 • • 11 

""' ..... 1 '-'1""";.,,,,,,,. 
HARD DISK COl'ITROUERS 

II I• I + 
' .. 

\ • I I.: 1' 
_.,., ti 

EPROM BOARDS 
r >• •.• 

, J ' 
'~ 
"''' 

I BM BOARDS 
... 



$19!'5 
New Low Price 

,,....lewllid... ~rw.DQM!by~d lN rt'IGlll 
l ~~i;l~~li'llUl...,._n 
"~~(llllMlftlt.f!O lrwi::IT.n~ 

• • ~_,,..._ ........#.~..­ · 

~=·;:fl ,..... .., .... 
~ C.....~ I 1~" ~CAlo!iOI 

SCOTCH 

MEMOREX 
VERBATIM 

MAXEll 

DYSA~ 

SCOTCH 
VERBATIM 
MAXELL 

DYS AN 

OYSAN 96 

5 1h '' DISKETTES 
WITH LIBRARY CASE 

$26.50 
Your Choln 

SCOTCH 
MEMOREX 
VERBATIM 

Soll S~clor 1 O Stclor 16 Sector 

7440·0 744D·10 7440·16 26.50 

3481 3483 3485 26.50 

525·01 525·10 NA 26.50 

MD1 MH1·10 MH1 -16 29.85 

104/1D 107/1D NA 45.00 

Double Sfde Oouble DeHlty 

745·0 745·10 745·16 42.50 

550·01 550·1 0 NA 42.50 

M02·D MH2·10D MH2·16D 45.00 

104/20 107/20 NA 49.50 

204/2D NA NA 59.50 

El6Hl lltcH DISKems 

~ !ill S!n$1& lleoly S!nglt 51H .,..._ °"""" 
SCOTCH 140·0 29.50 SCOTCH 741 ·0 39.00 
MEMOREX 3060 29.liO MEMOll.U 3090 35.00 
DYSMI 3740/1 39.50 OYSAN 3740/D 57.SO 

29.50 SCOTCH 743·0 H .50 
MEMOREX 311' 39.!iO 
DYSAM !740/2.0 65.00 

POWI• •U•PLll• & PA~S 

2764 EPROM 
SALE 1$.9$ 

DYNAMIC MEMORV 

•1)11•'(..fr...~ CM-till­
411•1.10a tll'I'. Cly! •Ullto 

''"~,!I( CM •,•fiX1l 
ll•l l SOl!il" ..tll:OWr111 h llflil'I 'C~ •t.."l!Wl 
41119 1.0.~ 04H)i1111i!ll 

STA TIC MEMORY 
11itl) il00nl1K~ ~: 1 ...m::aa 

IUQ4Yns.,~ 0'2•~ 
1rn1 43iOl'a ...... ..,,_211~:0 

J l14.)00lll. r • 1 ~.)11..(KO 

~autMS ol5Dll• •" .. ~ ~.J.O.U.J~O 
!211JIXni!i,H(•1 °'..,,,...
t1 1 1tflt~11111M • I °"''"' 'm.. 
a~1• P'l •mr.."lil . • et.t••~lt&ll 
1:1 1trl'1'•t.11(1.')K1a,1U'IEID'ft' CM 11Jl(tl 

~=~::
n1•1Mt•'°"" I" -" 
1~'50ot•..Ctf 
V"R~• • • 
~-tDt1.:: . 
11W251N - ~ ·..,,~l60!a ,.... 

23" 
COMPOS IT E I 

MONITOR I 

$159 
ldMI monitor 
1orc1...room 

demon1t111tlona. 

EPROMS· 
e&.•:'Of 
Ui1\t 

,::11UM."i 
IC(~

IC<>-m: 
IC(~ 
1C£ .1if:iJ
1cen1.a 

"' )1• ... 
"" ,.. ,.. 
'" ... ,,.... ,., ,.,... • 
... ... rn... "' Ill... I ti•... ,... ,,.,.. ,.. ,.. 
·~' 

.... .... .... ... ..... ... '""' , Ill ' 
,.. ; I 

~~ J.l'\ ....... ,,..... ... •>'... .... ....... :i: ""..., : ~1.... r 

El&hl Inch Slnsle Sided 
One Two Ten 

SHUGART SA801 R 1395 385 375 
SIEMENS FOD100·8 179 179" 169 
TAN DON 848-1 SLIMLINE 369 359 349 

Elsht Inch Double Sided 

SHUGART SA851 R 525 495 475 
QUME DATA TRACK 8 525 495 475 
MITSUBISHI -M2894-63 459 449 409 
REMEX RFD·4000 219 209 189 
TANDON 848·2 SLIMLINE 485 475 465 
SHUGART 860 THINUNE 569 549 539 

Five Inch Slncle Sided 

SHUGART SA200 Zf)ffelglll 169 
TANDON TM 100··1 119 

Five Inch Double Sided 

SHUGART SA455 1hHeigh1 259 249 239 
SHUGART SA465 96TPI 289 279 269 
TANDON TM 100·2 279 269 259 

TANDON TM 101·4 96TPI 369 355 350 
Ttiree Inch Rigid Floppy 

HITACHl·AMOEK I cal! lar pri~lnv 
Five Inch Winchesters 

SEAGATE 406 & Megabyte 695 675 650 
SEAGATE 412 12 MegabVlt 995 960 960 
TANDON TM·50314 Mev1byre 895 860 795 
WESTERN DYNAX mna~able 995 960 950 

Upon teQUest, all drives are supplled 
wffh power connectors and manulll 



16K Memory 
Expansion Kits 

for Apple/TRS·80 
~ r it1 "'"~ 

... ·~...... $12.95 
r AU ron VOi IJME f'll.lf":~jG 

l"op<1lar 
CORC M 

I F~ller 

f h"'' ' s4u 
'~I ..,~.,.. ,-l_!ll l .A1flj .11;;! '° 
9 pcs 4164 

INTEl CODEC IC 
P/N'2910l\ ­
Fo• rllgilal 

Vnlr.f> 
sge 

11 
r-._. , FtJI~ IVH )'91'1.li SA 9.5 u 

SURGE 
SUPPRESSOR 
" Surgeonlcs" 
Powe' Sentry
1!t ~mil' ?5() Vo19' 

. , ,,~.,,, &tlOOfpcJ.~ 

(.:... '39' 
O-RAM CONNECTORS$5000 .. 

· ------------t 00:-Y'(n 'rl:'lt'IQ:-S.$ 1°! "1h.,., 

'"""' Sfflij1rplltilkiollf1~lf 

PARALLEL ALPHA NUMERIC 
PRINTER 

)fl' t.dlumf! Pttt'1tfit pnnr&: 16 nu~J 11•1ium11 1t ~-. 
roit41•1nio 'NtilC~ i ~ fNI oloha m-d ntheJ Jrll•flof'l!i 
rnrh wi,...~ h. 1? J10S1•1•\flt """'' 1)1:~1tlor.1? Ml•~ 

ltlvnt1n,. (• ""'"'~tr~ . r:*~ •-.Ok-n'iiilil"'il!\lOil 11 Uttll1Jl>!-.'>7'\ 
fttl)@i Cir. trlfj ,,...... l'llfW- ,ti,.,..,' tY'I di :t' ~ I~ M lnJM.11 .u,~ Oil • 
#tO'\,tRlr'f I Ari"'" Oll1?1tlY41 t '- l f t'l,11 f'.lt~ltlfl\I llflll.., pe.t 11et1ot1t1 

n,,IOjlllil"Q VOlfll{I,.. n nvrv- ""''" l'fCI I c;l• 011\1!!' a l 
t11 ~ S•Jr• .;1 w .. -, 1,o tot.~··~ N!"W sa.9 eiJt. 31S·zs 

•l!!i otAlf' 
l tti:'Ml'IJ" 
1no-n1 1i 
t l'por•lP 

""'lP 
'21lt"U ' 
~p.tll~ 

,; .... tP 
10Dt4•lP 

18 
20 
n 
~ 
.)A,. 
.Jll

•
ijO 

f.OOd7 snvs 
~ •eOS 
- ».Q';6$2!1 60$ 
erg; 9g5 
&L»X 1~ 
f'~ n~'!t. 
6551 m 5­
ZM>PlO ft~ 
ZMA·Pln ~M 
?m-CfC ~~ 
ZJ!OA-G'lf.' g !iO 
il.fKH>~ ,095 
ltltJJ.­ . Ali"~ 
1..00.:$10 l!_. OS 

1!<!9!> 

Jatl t 4tllf¥& 11\ 1,, ...~~ ~ .,
•mi-, ~fl"I 
~ ....,.,-1 • () ,., """ 
,..... :"lrW') ~~ 

........ ,.. 
'" 

LOW PROFILE 
SOCKETS mNJ 

'~ 
'"11 
?I) 
!12 
n 
11'7
••
Ml 

3L WIREWRAP 
SOCKETS fGOLDJ 

'8-1< 
?&­
7l'IMG 
1.M10ei.fl 
tM:Y.IOI> 

JOICll 
l.Nt!04H 
LMtaif 
LW1$1 
LM'I07Qi 
W:"6CN 
lM"<l91< 
lMlltC 
UM110Jt;M 
P..t.,121 1 
µ.\)"'T 
lM:t18Cff 
lr,.M.,1-aHIH 
l,M.1'°1{•J()(• 
lM.."'QOT~Xx• 

~:o:· 
L...:Jr.llC 
LM,l:"MJ 

)311( 

lM: 
<M._'t]Gtl 

IM'MOil·Jfx" 
·~f.)()(•

w,...._:.:x• 
~ 
~l.tah 
lM'l50I< 
t I 
lMc'<!DH 
LY'l72'H 
l " '1 ~ 
U;4:f77H 
WJl!OCNIN 
I.Ml!•+. 
lM163T 
l.MIS(,H 
lM'l8Ttl 

;!$()ti 
~3JIY/T 
NfS~l.J 
UEM.ei' 
PIAl;tT 
"""5Nll< 
N~ 
tE51S1\11t1 
Nf!im'N 
tM~ 
LM70lll<l>i 
LM11c:>UI< 
~~1",IH/H 
lM1; ~ 
IM1 IM 
l..Ml~J• I 
IMnoN 
L. fdl!CNIH 
LM1.ill1CN•14 
LMl41t'tl-l 
W1'41ltt114 
l..M18l<:N 
L.t.4 13 J{jN 
MCl:l:!O 
ri,4C';,)~ 

Mi:tM& 

145"'$ Ji9 
1•902 -<.} 
74<& ~~ 
7•~ ~ 
7"Bn5 -52: 
7""'1!! •9,. .. 
1•510 .... 
748• 1 ~ 
7-L'it"'i •2 
filS'IO G 
r"s;r.:i •ti 
1A ~ "~ 
7•5'32 .. 
f4!i:'I(! t 19 
749'40 -44 
7-<S'I 
7.......~ ~ 
1ASfi!5 10!i 
't4-S-1~ ei 
7<SIJB " SI ,61' r1 
7.1910 n 
7 q i,., 1' 

H!WfJ;I 
i 59li t.A.... 1.,UN !ii 90 

' ;19 LM J 458CN/ti' 1t9 
14 MC14.MN .98 
2-"'96 MC:l ilB!JW :gg

OQ LA.4J49'lf ,89 
.35 LM1558f4 IM 
I~ L~1H:20fcl .95 
I 00 L·V.1650t1 9!1 
~ LMUJeOti 10 
29 LM211Ht 11-!i 
00 'M2llOOll 1111 

I 09 lMXIOI > ilO 
~~ ~1TH ~96 

lF.l c.:~mr i- 1 
11~ ~li..t •oo 
I 10 CA:llJ;;' IT 3A9 
, tf9 CA.lO'ZlT :! 1tJ 
I ~ Co;J0:16T 2.16 
I~ CAOO:!ST 4-'9 
I 39 f.:AlOttflM t_Jg 

' ~ l.MlOfJaN ' AiJ
-495 Cl\JOS!lfif 3 Jg 

\16 c­ :uo 
6. 95­ CAl062H .. ~ 
f.l'OOi ~ 1'9 

!IS COltlOT 1 29 
'75 CA:lo61 tf '6!J 
I ii!. CAJ061'4 I fill 
125 ~ti •.M 
I~ c- JlQ 
I i!Q CA)l).8i.. 1 Qil 
51D C~ i)A.9 

Oil CA'.IOOnt 111!1 
'i1ei: CAJ IJIJ t •.JO 
I 95 0Jul140T ~ J§t 
31$ CA.:11 I u 
:.! M C"3 1fl0t I 10 
I 25 Cl-3190t • M 
1111 ~tOtf "" 
• 93 MC34!.~ '•!)
I ~ MC31lOON ..\.95 
I AO SGlS,._.t, J 95' 
' 95 CA300Cf·t 239 
l 1b l.¥)MOH -'O 
~ LM300Stt • 19 
4111 L"""1mll 118 

IG95 lMl91ii.N ~7§ 
I~ lMJli>IMI 395 
116 L.MlD '511 l T5 
I .50 RC!<l 13.H4 .Z.:95 
2.. 15 l'lei"'13Nil ._ 10 
H)9 ll0it. 1SH_, l7D 
,. AC-111!< TI( <115 
U1 RCoi.1951lC !411) 
39 W41001 1 2& 

t9S ut ~ l!:G 
66 &UM5CJN M 
~ !.1416-t!lf~ 35i 

I 1~ SN7!5.\&2N ..f9 
..13 SN7!>4~N <t9 
19 &475AS-N d 
I• SN75491N !Ill 
'.1!1 SN7Ull'~ 89 

l!IS SN75A!IJN "" 
llltl SW-N 89 
t !IS Tl•94(;H t :10 
l 06 TL4!MSCP 1 M 
1n 

RM·:.1 
I ·1~4 ell 
fttSIJ.l 5<4. 
I •114 oo 
fllSJ35 I I& 
7.CS IJ6 189 
1"5100 129 
f4,S)]V ·~ 
7.t51ftlC) r.l 
1'9161 120 
111:11~.'J 129 
"1 ·157 I 
7AS l 58 • 29 
74Slti'J' ~.'70 
74517'41 "'9 
r ·175 I <19 
1"'5 !8D 'ft9 
7.tS1'9ill I 89 
1-t!lg_s I 811 
1,iil'i191B I Pm 
7"52 175 
,..s.a..1 '1ti 
7.i~ lt..99 
"r-4$2..Q Zf19 

1•52•4~ 
1 .. ~. f.3$ 
7•525.1 •.35 
74~7 129 
1•~ 129 
7'5200 15 
74~ ~1'9 
1"'15281 ~ 
14S26B 265 
7•S37l :110 
745..Jrt1 ~ •O 
7.ts:)87 "} 1$ 
7<$47' 1115 
14:547< 1 [15 
7.t51&73 1.QS 

'""S47.il 9~ 
7;1.8475 !iii~ 
7tt5.570 51'5 
/~1 $7$ 
7••S.572 n.gs 
1 ... 5&1.:t "gs 
7~ ,..., 
7 · r. I ;igo 

14(!0• 19 
7..01 22 
74o:> .22 
7•03 r.!

'"°" ~ 7"0!> .23 
1«10 ~ 
1•01 ~ 
7400 .26 

"'"" .2S7At0 22 
7411 ~ 
7.t.,7 29 
7413 
.,... ,_. M 

7446 ~ 
7417 2S
74'° ~ 
.,~, as 
1"'2 29 
74:!3 :!!} 
711?5 29 
7<1!6 ~ 
1'21 .2f> 
74:2'0 45 
7"'30 Zl 
7032 29 
1"31 15 
7438 .29 
1"39 .29 
1440 l'D 
74.U .1'9 
7...2 57 
14'Ll .Q5 
1~.U I)!. 
7~15 7g 
7"4{i 79 
1.W1 &5 
1'"8 ,70 
1450 19 
7451 19 
1<$3 It,_ ~ 

••!II.I ~ 
7"80 23 
Joill(). .21 
7"472 .29 
747:! 
Hi.­ ~4 

ma 
U16­ I' 

7•76 "" 
1 .. 19 •M 
l.iftD 48 
71~ .!t5 
1·163 56 

·~ !l67.406 .l.S 
?<M '7$ 
741.JD ~ 

7.illi-1 ~' 
7.1:92 . , 
lit. 4.5' 
1..a. tl!1 
1 5 65 
7•'11! 09 
7497 2.!JO 
14100 iU1D 
1A.101 ~ 
1~m» .J7 
f4tllll •.M 
14121 :ii 
7"12? .39 
74123 59 
,f'l1l$ JW 
7•'116 4ol 
Ntil8 5@ 
f'4 13il fi:'!!i 
14 138 76 
1•13CI ~ 
Nt.-1 19 
7<4l.\2 2-AS 
7-ilt.&3 2.D!t 
1.4t44 1 iis­
U~•! 6' 
, .. ,.., l'IPS 

141'4J'i ''° 
,,.,~ 'm 
74'15 • fi7 
7'41S2: 61 
14.la.J li7 
1.t.1~ Ill) 
7oL1&!i Te 
f.tlY 7B 
1,._Hi1 M 
741!$6 t B5 
7•169 ~· 
7A1BO ill! 

•f"'r,•. ~1t•:t!'I~.:""·•· 

7A 1B1 .I 88 
7•( 89 
1•1s:i a7 
741S.C &7 
1•1M 87 
7111100 t.20 
1~16? • !c 
1.4'70 ~ 6!1 
0'"4117 Ii >e. 
7.41'3 7g 
1A 114 fllo;i 
74175 ~ 

7..tno ns 
f4171 :i'l!I 
71111Tft l.J.I•• •llO 1~ 
141i!H 116 
14 181' 1!!1 
, .. 18"' ~il.5 

u1as. ~~ 
1AtM 9~Hi 
1-4188 lOC 
1• "" 1l! 
7oil01 l I~ 
U1!i1 il!i 
JIA19J .ftS 
NI AS 
t•l9$ Gil 
l•U9fi M 
7.tHn 
14198 
1 A U~9 
7JZ!i 
J4l!i1 
?A:!.13 
7.t776 
J4?'9 
1Ai'83 
741'0-' 
f~lU. 
74>00 
7•:!!111 
1.&.16& 
74.lt!O 
'4.111'7A:l66 
7"'3'10 
7'3D5 
1-4-190 

7•!,.80)1 4ft 7"1.Sn:H .s:J 1Jll.$t!'~.s.:; ;o 
'7ALS01 :28 1""-SI 14 "3 t"'lS:!'1' ~ 1'0 
7<1.SO:' :<& 7"l.Sl<r.! !>5 7<LS'2"" I to 
7•LS01 .26 7..._51 23 I 19 l4LS2 l 'QI 
7-4l.S04 ..l5 fill5ll4 I 7ACS1:51 t tiO 
, .. l..S'.l5 .2S 74...S\~ 89 1~ ~ :SD 
7.ct..<;00 ~ ...S•~ Si 1'11.52$1 81> 
1'l.SW ~ 7.tlS'll 1'9 J.tt..~ 
t"l5'0 ~ 7AlSni .tJJ 1iti~ 2..95 
7...S•f .39 tol(.Sl:ill 6$ 1•~ l'6 
J.tLStZ -33 7at..51:;Jll lJ5 74LS2fll ~old 
101.:t ~7 tdt I ?5 1 .. ls.! IiJ 
1"4.Sl• 'a$ '".S•AI! ' . 7~1'3 1 r.. 
7'LS1S .33 ~S 51 79 1•LS216 ... 40 
r<UWQ "Iii 14l.S151 19 1Al.5:171l 511 
1"1..Sl'1 .::n 1o!U;•t.o 170 ,.._~ 99 
14LS22 ..33 1"-!?tM • \D 7"l.S:ZOO B9 
,.~ 33 74'.Sl!i!i Iii) 7'1(529;1 99 
7A!W .33 Ul.S•!i7 ~ 1~ I 10 
I~ 3l t'Ull 7& 14l$?<lll I 10 
r~L.S» _76 1,c.t.Stm • 05. 1~ • :P6 
7•i.= 3l T<lSl6\ I I~ 7~1 l 115 
74LSl1 M 741.S ft2" lo&. t~ 11Jei. 
7•lSJ7 .it5 T"l...Strlo.l IM 1~ 4 Jg 
1<1(.$'.\(\ 31 7.;.S1iµ I tO 1<LSl53 I 19 
7al,3old 7""'-S'M .aa 141l..SM!! ' 40 
1'11.SQ 19 IO!.Slil6 ! .ii loll.SM'l 69 
7<l.$ll 19 tUtllll I ;~ l"l.SJOO <ii 
7·4'1...$fll 95 7.illSUl1 ' 15' 741L~ ea 
7-11..&11 t4lSl10 IW 7~ W 
1 .. l_55.c .a9 7.et...Sl7J 89 7M.S31l • irs 
7"1.lj6!! ~ 7«.Sll< lie 1'1l.Sl1• .... 
7.tLST.1 ol5 14...SH~ 1111 t41..Sl7!l ftl'I 
7.4l.S1"" .ca 1 5151 l..:rJ 1fll.S:J11 • 95i 
'TiiLS75 .M 74..Sl 1 ':5. 7ill..S:m$ 'Ii'-> 
7<LS75 4' '<l.Slti1 I 15 7.11.fil1111 O~ 
7•1..Sf! '46 14'..SfE)~ 14l.$JOO: ~ ~ 
7Al..51DA 19 t-.SHJJ 98 r.trs:ig.' 1 
r~ I ,, T·llSl!>I I ·~ Nl5JIJ6 , ro 
1..Sl,SM. .i!t 141..SH!li f4l$31JO j~ 
11it...SOO 51 frll.St(llfli BIJ 1.il..So*,M M 

t~ 76 '" St01 1!9 7•lS&il ''' 
141....$00 75 74~2'2.1 I 1:5 lt1L981n 1291--------------.. ;'• : ~:::..., : : ~:~ ::: 

DIP 
SWITCHES 

lPolil!t~~ s ~ 
P(",..1U1QO 1 IV 

!o P....uul)Qn 1 ;;,tu 
l\Pm1llf1•'1 l"l.5 

MLSlt'.11 i"5 74l.52'iQ I rta 8 ILS91 I 
t4lSIOO 415 M ~ t-t:l 8tlS<!fl l!l9 
1"1illl ~ ta\UME ,~IClll•arr·H TD~~n 

ii037 1it 9§. 
00'0 l 1'9"°"'' ,,~
-2 95 
0043 8& 
'l)4A •!

"°"" '1&t0.41 I ?!. ...,.. .. 
.,,,.ill -4& 

!.a 611 
.O!JI I '10 
d2 I 10 
-to5l • tO-·].......- "'" «IBO I :J9 
.... u 
"1169 5 
lfl10 •9 
..-,71 J~ 

.nn J5 

.an M 
"'115 !):; 
ol(JHi j '9 
><m"' 
ol078 ..31> 

-· 3li""82 " 
~· 

"'"""<I·109:t 99 
4004 ~ g6 
<100ll 2'!9 
.Q1nl J 2S 
1'4""9 1(10~ 
H.&O!!I i:'.95 
14"'11D l l ll.1$ 
..... ,, ~ . J 1)5. 

·~ ·5 ~% ,... Iii 4'9.S 

-· .a&4&al: I 8& 
--~, n9 
•!.Olo ~ 
460lll 7& 
4!i(lf '115 
<!>Oft ~76 
Milo I UI' 
4$h 110 
•:S•2 ~ L\g 
4515 J 15 
i'151ifl, 1 • 

45Hli I ::IA 
<"20 I ~ 
45!..'t­ .. 
45511 99 
~Mift '-26 
ltClC9'J IM 
fl3COI 18" 

Circle 12 on Inquiry card. 



Software Values 
1°"'55 In Our10r$5 

I0/4IO
10165 1983 Catalog!IO:•S 
1(1156 
10o'50 Send For
1°'90 

Your Copy NOW. 
Clrc re 12 on Inquiry card. 

' AB M 
6Sf1•XIO l n~·co 
C(llQllCMonoll'Q MOOl.ilt 
TolOjll'ono floOIP!ionlll lldli>I 
Ps:J276'tl4yn Em<lllllO< ll!!l& 

AWiN~~~?.~ C} 3!15 7U 
P,N l,lGO&ISP (6CK.. ! ·S, P, Cl CQS :i.49 
P.i-1 t.olG256 (2561(. S, C) 6% <IG9 
PIN ...G256SP (2S61(, 2..S, P. Cl 7115 511 
~bo~Cord 

PIN l,l SPC 16411. S, P, C6 311!i au 
P0 N ...c.~PC '1.SllK. S . P, I 695 50 

• m.11tph.1• .... Catd 

.:c;~~~-11~~~· s. _,, 655 C9S 

~;~ Fe,; 1R 2·S. P) 
\BS 125 
265 229 

PIN 'O·SPG f(:, 2:.i P. Gt 315 259 
coex Etll•l'<lor c olO 2!I 

Prc•-C rd 69 4:1 
37 Pin -o· CoMOd<>• 19 I 
S..op-lr! C.lll GuldH ~I B 5 

CORONA tl•rd 04•> Syo1em C•rl 
CORVUS Ha<d 011~ Sya1em C1ll 
DAVOHO (lnlongJ) 

5 "lO Hald Diii< 1•75 
12 Mb "'°"' Disk 1775 
15 Mo Hord DIP. llSIJ 
21 Mb Haid O>Jk 25'0 
32 Ml> ~Id Dlslo 2!150 

MAYl<ARD Dl1k D<lv. C"'d 
F1ollPI' Caid wlP..- 295 20 

..~sc::'Ja.5;;""""""'"" '°' 1a1.4m 250 
215 

"'1CROSOFT 
ORCttlD 

i.iouto plus "'UllllW COii 

P~:°sr6s=~S6K) 395 ;MO 

PIN SP64.~&<It C"-, S. PJ :rl'5 
Pl.AHTAO I S Colot re"°" C:inl l'J9 
OUADFIAM Ou1dboartl 6C·2561<) 

PlN 064, 6411 w•• tu~ 39S lll 
OUa<IUoio ~· COid 680 5119 

RIXOff PC 2A Modem llO 596 .... 
T,_ND<IN TM 1QO.l ~ 2~ 195 

TM 1CID•2 Jllo.i 159 
TG PRODUCTS Jc'f!liek fJQ 49 

Trod< Boll 65 R 
VIST,_ "MoHlco id " " (•'1>· llC-:!!61'~ 

~;~ ~:~,~ss~~) ~ Z19 

• " Unlcard •" [up lo S761<) ~· 
!'IN V·576-&4K 2911 
p , V·576>57&11 919 

:'.:;~ ~:.'~~.,\~~~~~ 10 1101 
• 95 l8!I 
~·9 199 

.~·01s~mut., •• 29!l 229 

~1=1'c~~l.I~:pcx•• 149S 
l:l.ID 

tEDU 11.a.y Blue C"""° 495 

COEll llOFfT~ 
STAR -:f,"°"' ·NE¥11

Geml 1OX 120cpl 39!1 319 
GemlN lS 15· S9!I -,-. C86C Compiler~~~-=~~ &15 419 

1'50 llMt 

MXeOFff 
MKIOO l!9!i 1149 
FX80 691!1 549 

INTEOllAL DAT A 
Mlc:iQllUm460 -... 
~~~c:l.1 1995 IUS 

179S 14115 

BRO™Ell ffA-1 11!15 HS 

~·· 
1495 1:115 

IBU PC lo E c.tlle eo 46 
OOOAT,_ Mtctollne 112A 599 4$1 

"'""°lino ll3A agg 1119 
ollne &<AP 1311!1 -Mleroiin•9ZA 51111 54t 

-ollne !l3A -
51119 $155 

210 175 
m 139 
899 Call 

Call 
1291'1 Coa l 

1119 1$$ 
896 1911 

700 .!itl9 

SuperCalc 
s12900 

SuperCalc 2 
s17900 

Multiplan 
s19900 

Wordstar 
s29900 

Lotus 1-2·3 
Call! 

T. K. Solver! 
Call! 

Flight Simulator
s4500 

Context MBA 
Call! 

Computer 
Inovations 

s35900 
Copy II Plus 

$3200 
Visiword 
s29900 

Digital Research 
Peacal MT + 86 . ...• . .. $295.00 
Concurrent CP/M 86 . .• . 260.00 
C8ASIC 86 ••.•..•.•..•. 149.00 

Plus More Great 

If You' re Thinking IBM PC'", 

READ THIS! 
" COEX" 

MEMORY 

AT 


UNREAL! 

PRICES 


w/serlal 
parallel 
clock·64K calendar 

exp. to 256K 

256K verslon $399°0 

PLUS! .•.with Purchase of either 
Memory card above 

SUPERCALC™..• . •.•.only $99.00 (195.00 value) 
Disk Emulator ..... . ....... FREE 
Print Spooler . ... . . . •...... FREE 

ACP PC " FEATURE OF THE MONTH" 
1. DISKMASTER ' Di!J< Controller IOI lllM PO Ol XT add!I both w.· a'MI 8" 

11oppy drillu. Complela whh Softwat!t, Snrntt car<! can oMc handle Li91 
lhe Amlyn 6.2 Mb Carlridga Alkl-<Jn Sut>system . . . . . • , , ••$299 

2. AST ' llO Plus H'"" POllUlar 1/0 C81d when lully populolell has (2) Sl!flal, 
( t I Parallel, (I) Game POii elJ(I CIOci< Calendar. SpOC10!ly prlCeQ Lisi ACP 
In two conflgurallons · A. PIN 110 (Olk. S). .. • .. . . . • . . • . . • IS!i 126 

B. PIN l/O·SP (Clk, 2·S, P) ..•. • .•.••••.265 2211 

3, MI R "SUP'R EXTENDER" ". lllM PC & lCT El(pa115loo ClhBS51s with (6) Slots , Powe• 
Supply ll/1G Fan. Your ptlcaUI onl)I $439.00. You cannol aflonj to ll•e IMIMUI on&. 

FLOPPY DISKS 
5D " 511 
59 FOR IBM PC59 
59 
sp TEAC OSOO (320K) • . . . . . •. ,$2119 

TANDON TM·100·2 .• •. , •.....$259 
SHUGART 0500 ('h" high)• ...$279 

SIGNALMAN M•il< I (RS232t OUM£ DSDO ('h" high).• .•••..52'49HAYES - IRS232/
SolOllmoclom 1200 (External Case and Power Supply 

1811 PC to Modem Cablo Also Avallable)
S5M l100~ 

llAI. OllDEJl: P.O. lo117321lnlne,CA1%113 TOll FREE 
111t111: mo L ~~1~a..., CA127115 800-854-8230 

1Wll 

91~595-1565 



EPROMS STATIC RAMS 
1702 "'" 2.95 210 1 450mi UIO 
2700 
2758 

450lis 
460ns 

298 
5.89 

5101 
2102-1 

450n5 
450rt.s 

3.119 
.78 

2716 
271~1 

450(1.s 
350ris 

3.90 
6.90 

2102L·2 
2111 

250!lsLP 
450tlll 

1.•• 
2.411 

TIYIS251 6 450ns 5.49 2112 -400!1$ 2.5& 
TMS2716 450na 7,89 2114 450ns 1.N 
2532 il5Cns 5.35 2114l-4 451l!>SLP 1.&4 
2732 451lns 4.90 211.oll.J JOOnoLP 1.84 
27114 450ns 
Mtm76<4 450ns 

DYNAMIC RAMS 

CAU 
34.95 

2114L·2 
2147 
TM 5.4()44.4 
~.J 

200n!LP 
55ns 

450ns 
~$ 

1.94 
4.89 
3.15 
145 

TMS 4027 
UP0411 
MM 5280 
K41~ 

MM5290 

2Wns 
300ns 
:lQlns 
200ns 
250!1s 

.79 
2,89 
2.89 
1.74 
1.74 

~&I0#-2
K4118 

TMM2016 
ThlM201fl 
HM61164 
HM61 1&J 

200os 
250ns 
200ns 
150ns 
2IXil1$ 
160ns 

3.89 
9.69 
4.15 
4.89 
.$.91) 
6.90 

4027 
41111 

250ns 
:!OOris 

2.00 
CALL 

HM6116-2 
Zll132 

120ns 
3Q()ri11 

B.95 
32.95 

16K APPLE*// 
RAM CARD 

BARE BOARD 14.00 

ASSEMBLED 42.50 
~AOiJI L! 1) t r de-m~'" 4'4 AuLt •l! C4u~1 1Jt,,11ilr.•. hi t. , 

74LSOO .23 HlS1ZI .T7 74lS253 
74l.SOI .23 74l.S124 2.88 74L.S257 
74l.S02 .23 74LS125 ,47 W ..S25a 
74LS03 .23 74LS12S .47 74 LS25!l 
7di.S04 .23 74LS132 57 74LS200 
74LSOO .23 74LS136 .37 74LS266 
74LSOB .23 74l.S137 .91 W.$273 
74l.S10 .23 74LS138 .&3 74L.S275 
74LS11 .is 74LS139 .5.'l 74LS279 
74LS12 .25 74LS145 1.1a 74lS2.80 
74LS1~ .J9 74l.S147 2,47 74lS263 
74LSl4 ,')9 74LS1411 1.33 74L$290 
74LSl5 .29 74l.S151 .53 74LS293 
74LS20 Zl 7~LS1!i:l Sl 74LS295 
74LS21 .23 74LS154 1.88 74LS298 
74lS22 .23 74LS1!i5 .67 74LS324 
741.Sal .29 74LS156 .fil 74LS352 
74LS27 ,23 74LS157 .63 74LS353 
74LS26 19 74LS158 .57 74LSJ63 
74LS30 ;>J 74LS160 B7 74l.SJIW 
74L$32 _25 74LSl61 BJ 74l..$365 
74LS33 _49 74LS162. .67 74LSJ66 
7 4LS37 ,29 74LS163 .63 74LS367 
74L$38 ,29 74LS164 .67 741.S:l68 
74LS40 .23 74LS165 .93 74LS373 
74LS42 A3 74LS166 1.93 74LS:m 
74U)A? _49 74LS168 1.73 74LSJ77 
74(.S.18 _74 74lS169 1.73 74lS378 
74LS49 . 74 74l61 70 1.47 74LSJ79 
741.SSI _23 74LS173 .61 74l5385 
74LS54 -23 74LS174 .53 74!.S386 
74lS55 .28 74LS175 ,53 74LS390 
74LS63 l.23 74t.S18 2.13 74(.SJ93 
74LS73 :31 74LS1!19 S,93 74l.S395 
74L$74 .33 UL.5190 .Bl 74L$399 
74LS75 .37 74l.S191 ,8.7 74L5'124 
74LS76 :37 74LS192 .n 74l.S447 
74LS78 .47 m.S193 .77 74l.S490 
74l$$3 .511 74LS194 .t:.7 74\...S668 
741.Sl>S ,P,7 74lS195 ;;7 741.S6119 
74LSa6 .37 74LS1gj .n 74L$870 
74LSOO .53 74LS1 97 .n 74LS674 
74LS91 .87 74l.S221 .87 74LS6B2 
74L"S92 .53 74L$240 .93 741..S68S 
741.693 .53 74LS251 ,S9 7Al..Sml 
NLS95 .n 74LS242 97 74l.S6a5 
74LS96 ..117 74wS2.c:l .97 74t..Sea8 
74LS1C7 S7 74LS244 1.27 74LS689 
74LS109 ,37 74l.S245 1.47 
74LSl12 ,37 74LS247 .73 81LS95 
74LSll3 .37 7•LS2.48 !J7 81l.S96 
74L$114 ,J7 74LS2<!1 !J7 81LS97 
74L$122 .43 74LS2!>1 Jj7 81LS98 

INTERFACE 41111 1!!01\S CALL LP~ LOW POWER 

81'26 Ul5 
llT2B 1,95 

4164 
4164 

8195 .9S 
lITTl6 .00 
ST97 .96 
aT9e ,95 
DMB1J1 2.90 
OP8J04 2.25 
CS8835 1.!19 
DS8BJ6 .99 

~f\5 CALL 
1oons CALL 

RESISTORS 
•t. WA115 1/o CARBON FILM 

AU. STANDARD VALlJES 
FROM1 OH MT010!.1GEOHM 
50 PCS. SAME VALUE ,ll200 

100PCS.SAMEVALUE Jl150 
1000 PCS . SAME VALUE .0125 

APPLE ROM SET 
6995 

.!:ii 
SI 
.57 

2,73 
-57 
.53 

1.47 
3.33 

,d7 
1.116 
,Dl 
,87 
a1 
Jill 
B7 

1.73 
t.27 
127 
1,3J 
1.JIJ 

,47 
.47 
4l 
43 

1.37 
1.J 7 
l.J7 
1.17 
1,3J 
1.88 
.4S 

1.17 
1,17 
1.17 
1.47 
2.9:l 
.35 

1.93 
l.67 
1.87 
1.47 
9,63 

AUTOSTART ROM 
3495 

UARTS 
AYJ.10 1 ~ 5.85 
AYS-1013 J.00 
AY5-101S &.90 
TR1602 3.90 
IM&402 7.85 
IM!'.400 8,85 
INS8250 10.49 

LEDS 
J~rnlJo Red 1(\11.00 
JumboGreen 6/1.00 
Jumbo Yellow 611.00 

DIP SWITCHES 
4Poslllon ..85 
5POsjllon .90 
6 Position .90 
7 Ptlsi lion ..90 
8Pos1tlon -95 

EXAR 
XR2206 3.75 
>(R2207 375 
XR 22CIS 3.90 
XR2211 5.25 
)(f\22.0 :125 

RCA 
CA3010 .95 
CA3013 1.99 
CAD23 2.76 
CAJD35 2.49 
CA :l03!I 1,25 
CA304e 1.25 
CA :l053 1.45 
C{J.:305~ 2..90 
CA :Jl60 2JlD 
CA :ll85 l.75 

•VIEWMAX 80· 
A Full Function 

BO-Column 
card for Apple II 

$149gj 

APPLE 
SUPER COOLING 

FANS 
49.95 

WITH SU AG PROTECH 

69.95 

6500 
1 MHz 

6502 S,25 
6504 6,65 
6005 7,00 
!i507 9.115 
6!;20 i!.95 
f622 4.95 
6532 6,95 
6&15 Hl.95 
6551 10.95 

2MHz 
6502A 8,95 
S022A g,95 
l>532A 11.llO 
li154!iA "27.llD 
55S1A 11.90 

3 MHz 
ll502B 11.llO 

APPLE 
JOYSTICK 

29.95 

APPLE 
PADDLES 

9.95 

3.16 
3.18 

CAJOOO 1.10 
CA3081 1.65 UPGRADE 

3.18 
3. 18 
2.38 
3.1B 

1.47 
1.47 
1.A7 
1.47 

CA3082 1.!16 
CA3083 1.66 
CA30B6 ,80 
CA3089 2.10 
CA3130 t.25 
CA3l•O 1. \5 
CA3146 1,75 
CA3160 1,15 
CA34D1 .59 
CA3600 3.45 

4116 -200ns 
CALL 



___

- -- -

APPLE*!/ USERS 

DISK DRIVE! 

I 
• Includes metal cabinet 
• Color matches Apple 
• 35 tracks/single srde 
• Includes ca ble 225..95• Use with Apple Ucontrol ler 

_c_o_N_T_R_O_L_L_E_R_C_A_R_D_._.-· -··-·-· 

IIIEPROM ERASERS 

HOLDS 15 EPROMS 

ERASES IN 20 MINUTES 

59.95 

2.5 MHz 	 l.llOA·DMA
zao.cPU 335 ZSDA-OART 
lllO-PIO 3,J5 ZBCA.SIO,O 
zeo.crc 3.35 ZSOA.S1011 
l"J!O-OMA 12.49 Z80A.SI0/2z 80Z.SO.OART 14.98 zaop.-&10/9 
ZOO.SIOIO 15,95 
zao.sl011 16.95 6.0 MHz 
zao.510/2 i5.95 ZBOB·CPU 14.95 
Z.SO.SI0.1l 16.95 SERIES ZBOB-Pro 12.95 

ZBOB-CTC 12.95 
4.0 MHz 

ZSOA·CPU 4.90 ZILOG 
ZSOA-PIO 4.00 Z61il2 32.95 
Zl!OA·CTC 4.00 Zll671 38.95 

79.95__. ~~:: Single Foll Pads per Hole2.3.90 

111 

21.95 
15..95 
20.95 
20.95 
20.95 
18.95 

WIREWRAP CARDS 
FR-4 Epoxy Glass Laminate With Gold·Plated Contact Fingers 

S-100 BUSS GENERAL PURPOSE 
P100·1 Bare- NoFoil Pads . .•. 15.90 22/44 PIN (.156" SPACING)
P100·2 Horl~ontal BUSS • · • • • ·22.90 P441·3 Vert.lea! BUSS,4.5" x 6". 13.9CJP100·3 Vert ical BUSS .• ...... •22.90 p44·2 3 V rt i IBUSS 45" gr 1490
P100·4 Single Foll Pads per Hole23.90 • e · ca , · >< · . 

APPLE 36/72 PIN (.1 " SPACING) 
P500·1 Bare·No Foll Pads .... . 15.90 P721-3 Vert!calBUSS,4.5: x 6;. fa.90 

Horizontal suss .. . . .. 22.90 P722·3 Vert ical BUSS, 4.5 x~ . 14.90 

51/4" DISKETTES 
ATHANA OR NASHUA 

SSSD ......... 18.95 
SSDD . ....... .22.95 
DSDD . ....... . 27.95 

BULK 
SSDD SOFT 

$1.65 EA 

l"'30l 
LMJ08 
LM30!!K 
LM311 
MJITT 
lM317K 
L'-1318 
LM323K 
LM324 
LM337K 
L"l3l9 
LM317 
LM3BO 
LMJaO 
LMS56 
l"1556 
LM565 
LM566 
LM5S7 
LM 723 
LM733 

LINEAR 
.32 LM74 .29 
75 LM747 75 

1.25 	 LM748 ,4 

.64 LM1310 2-45 
1.65 MC1330 169 
1.7D M01350 l.25 
1.49 MC1J51! Hill 
l.75 	 LM141~ 1.49 
.59 LM1458 .56 

J.90 	 LM148S 66 
.79 LM14tl9 .&. 

2.25 LM11!00 ~45 
1.25 LM1889 2.45 
1.00 	 LM3900 59 
.38 LM3909 .9S 
,65 LM3914 J .70 
.95 LM3915 J ,70 

J,45 LM:>916 3.70 
.9!) 75451 35 
.49 75452 35 
,95 75'153 35 

6800 
1 MHzORDER TOLL FREE Disc 68)1) 4.75 

6802 7)l'JAPPLE• 680e 8.45 
6809 11 ,95: OMPATIBLE (800) 538-8800 Controllers 

1771 15,95 ll80!lE 17.95POWER 1791 21.95 6ll1C 2.119
SUPPLY 	 1793 29.95 5B2ll l .00

1795 49.95 6821 2.95
1797 49.95(800) 848-8008 5821! 13.956643 32.95$84.95 6840 795 

(CALIFORNIA RESIDENTS) UP0765 34.95 
8272 lll.00 

6843 32.95 
16111 17,95 6844 24,95 

6&15 13.95 
6847 11.95 

CLOCK CIRCUITS 6850 3.20CRYSTALS9000SERlES 
~ ,5()MMS:m 4.90 3<.768KHl 1,90 6,144 2.696 .96 IC SocketsMM5369 3.90 1.00 Hz 4.50 6.5536 2.69 6860 9.89 

'I 169 
4 2.39 

MM5375 4.90 1.8432 4,50 a.o "2.69 6862 1) ,9() 
I 11.95 IC SOCKETSMM58167 8.90 2..0 3.90 10.0 2..69 6875 6.fl'lST WIWMM58174 10.95 2.097152 3.90 12.0 2.69I 6.1 8880 1.808PIN .10 .49 

MSM5832 B.90 
2.4576 2.tl9 14.31616 2.69~ 1.39 14 PIN . 12 50 6883 22.953.2"768 2.69 15.0 2.6!1)2 1.79 
3.579545 2.69 15.0 2.69 . )516 Pt~ ~7 2MM? 

18 Pl .20 1l5 68800 9,954.() 2.69 17.4.JO 2.69 
20PIN ,25 .995.0 2.69 18.0 2.69 68002 21.95VOLTAGE 
22 PIN .25 1.!lO5.0688 2.69 1BAJ2 2.69 68009 2895REGULATORS 24 PIN .25 1 -~05.185 2.69 20.0 2.697805T ,75 700BT G8009E 28,952B PlN .35 1.fiO5.7143 2.69 22.1184 2.69780aT .75 7912T 681D 7,8940 PlN .40 1.ao8.0 2.007812T .75 791Cii 6810 11.95ST,. Soldet1ail78l5T .75 792H 

68&15 33,95WM = Wjrewmp782AT .BS 8000 68B50 11 !157905K 1.J9 8035 4.95 8251 4.39 
3MHz7805K 1.29 7912K 1.39 803Q 5.95 8253 6,89 

Bl!OOO 57.9S7812.K 1.29 79H>K 1.00 8080A 3.89 f.1253-5 7.89 
7515K 1.l!ll 7924K 1.31! 8085A 5.89 8255 4.39 
7824K 1.29 T ~ T0.220 8086 24.95 8255-5 6-19 
l'905T .8.5 K=T0.3 aoaa 34.9!> 8257 7.69 

8156 7.75 8259 6.55 
8100 8.75 8272 39.00 51/4" FLOPPY DISKS
818.5 2!.100 8275 29.00 

CONNECTORS 8202 27.95 8279 B,59 
RS232 Male 3.00 8205 :J.45 8279-0 9.89 FLIP FILERS:!:32 F"emale 5.50 8212 1.79 8282 6.49 
RS232 Female Righi Angle 4.95 8214 J .75 B2B3 5.49 CAPACITY 75 EARS232 Hood 120 8216 Ul!l 62114 5,49 

a:> pin l!iage ;l,49 8224 2.19 8286 6-49 
44plnEdgo 2 .49 8226 1.79 8287 !i.49 

50ptnEOgo 2.69 
 19.958228 l.34 82118 24.00 
66 pin Edge :J.00 8Z'l7 IMO 8289 39,00 

100 pin ST 3.90 tlZlll 4.3'.l 8741 3A.95 
100pinWNJ 4.00 8243 4.J.9 87d8 14,915 

8250 10.49 8755 29.95 

http:Hole23.90
http:Hole2.3.90
http:Z.SO.SI0.1l


_ 

Eastern States Save on Freight ­
MINIMUM SHIPPING $3.00 ·NO SURCHARGE ON VISA/MASTERCARD 

Toll Free 1 ·800·545·2633 • Continental U.S. 
DISK DRIVES DISK DRIVE CABINETS DISK SUB ASSEMBLY 

SHUGART 
~v •. , SMOO fl5 TAl 11lOK 150.00 
5v, · s~L(ADTR1190K . 17¥10 
B" SA.OOIA(SSIOD) 1.2 MG W .DD 
~·· SAl!!i1R(DSIOD) Z.4 MG •• • " .... 471.0D 

OUME 
8" 0781/142~ , 490,00 

MITSUBIStll 
5W' M-4116l \'> size . 41 OJIO 

96 TPI Hme"' TM 1°"'4 
S " M4S4 'ti •~• 439.00 

1,6 MG wtB" t/lellOf!IU tw~rs 
&llrtllt U 18M I 4 10 8" •Id 

8'' M-2894-63 (110V) ...• , . 399.00 
STD 81' DSIDD 1.2 MG 

4-18.DO 
138.00 

°'OVANCE ACCESS 
M·&V• [Holds 82 Oi~ktl 11.00 
AA.•8(HOICIS !>2 OISlrSI . • 2fl .OD 
Smollod Ple•lglaS• Dl5k TuO• 

l 18FIARY CASES 
c...s.5 .. '2.50 
CAS·8" 3.1)1) 

Colot 6ut•llP•ck 0151 , , 12.00 
Colons A\'lll•blt-; color burs' .ts.Iii 1 

01Hge, bloc~. ~lu•. red, !Jfd>' 

a•·osc 88-2SKT-1or 2.a•- d,.• 
wls~l. con" , , 

5 Vo" OSC55-:iSK'T-1or 1·5' " 
d~• W/lok . COM. , 

RS~l?MM-5' [m•le l o male) 
19M toPAR 
O.bo1ne lo PAR 
K•~oro lo PAR 
01\l·DlU• S •Ill , 

REMEX 

5 • Af'O ~OOIOD (for ll™-PCJ . . . :m,oo 


TANDON 

SV. " TM100-15SIOD 100I< ,, 150.. 00 

~ ,'" fM100-2 FOR ~9M·PC 2:111.111 


DSIDD (Jro K/ 
8" TMl>lill-2(OS/001 1.2 MG 45>.00 

PEflTEC 
$ .-· FO:KIO-S 100 I< 139.00 

SSIOD <llrR 
5v." fD250-S 320 K 1115.DD 

DSIDD <OTR 

SIEMAN'S 
D" f0103-alSSIDDl 110V801 Fl , , 1~.00 
8" F010Q<!(SSIDOj 220V Ccmpalibl& 1119.llO 

MPI 
5 ' " 8·~1 40TR SS/DD 180 K 

Dl1koti11 by '3M wllh Uftilm• wa"•nlw, s 
eolorL f'r lcH •rt lot poohgt ol 10. 
oV,'' Sgl-5ldcldlll den _ 2UKlllO 
~·1. " Obi sldeldbl den 2&.00110 
&V. " 1051J<l1Q r • _ 22,00/10 
SW 16 seetDt 22.00110 
8" SOI sfdoldtll d~n 21.0CW!O 
8.. Obi •td<tldlll den 39.0lll!O 

8" CABINETS 
8'' DDC88V28 wlPS ••«•c•I 

lcr NI" drll/"" . . . . , . " . 300.00 
8" DDC88T·1 w lPS <erll ca~ lm 2 

or •-a" lhlnllne c!1I..,$ .. 300.00 
8" DOC68T·2 wlPS •••tltal for 2 

B" 1~1 n.Hno d•l•es , , US.00 
8" DOCllV WIPS ••n Ital ror f 

a·• dtlve . , . . . .. 2411,00 
8" DOC88H wlPS hl>rlzoolal 

lo< 2-11" drlwes ' ' ' aoo.oo 
5'11" CABINETS 

51/i'' ODC~tt wlf'S horlwnlllJ· IQf 
1-5 V." dr1•e 58.00 

5 " DDCSSV w/PS •ar11ca~ t01 
2-5 v. drl•... . 88.00 

IOCllW>luo I 

OUR BEST BUY'S 
" " SUBASSE!liilBLY 

ODS + 0 2EA SS/DO Siemens F010Q.8 
0(ives w/Cabl"et . , ..•.•... , , , ...... 595.00 

DOS +2 2EA OS/DD Mitsubishi 
M2894-63 wlcabinel .. • . . .... -- , , .. 1,075.00 

ODS + 4 2EA OS/DD 8" lhin11ne 
OtiYes w/Cablnet. . , , • 1,150.00 

Spec/ly-Vertlca/ or Hor/1onra1 Cab/11e/ 

$ !/1" sue ASSEMBLY 
ODS + 5 IE.A SS/OD Shugarl 

SA400 Dtlve . . . • • • .. . .. 200.00 
DOS +6 2EA SS/00 Shugart 

SA400 Otlve . , . • • • . , , , • , .• . , , , 389.00 

OyJ\bA M,21 (20 HZ, H l1Aellll0 Calt1Z" tllLOO 
USI Pi ·1 ne l,IH?!Ht 11ul80Coll9" 1H.OO 
U$1 Pl-311 ! M~~ Ht~ sl80Cb~1~" 141.00 

COLOR 
•~ttli l•t7" COHttiC:Sl~ilfF"D; Applej 
B.MC91~1 · 1.t'• tomposl le \f"Dt Appl•] 
56 .1•1SC-100·1l'- ComDOl.:it•rF"Of' ~1(1 
Amd11W ~t 12.. ·RGO4F(W •B~ · PC:I ll'P1u11itlo 
Pr111c:a1.on HX• \:1--AGS~F.or lbM•PCI 
s..011='2t»~Oa rFor ~t~ 

Oh... 
•GO 

r;x:uc,A, .no 1m 

"C~ l ,,, l ..U
'.IJIO 

1,00 t!JU':"""l JW •to 
W(;.)IL1> I .L 11' 

lll fat 2SDB •l'lftfc'I\~• •Jill 1K 

LOO 8Catd Edga 


cl n FOR... 
CrClti _,IO 1 "4 IBM 
(: l I~ HO 

Cfl:j,jl '2'!. .. ~ 


GIGANTIC REDUCTIONSS-100 PRODUCTS IN PRICE! 

CARD CAGES/MOTHER BOARDS MAINFRAMES 

'IEEE-fi!l~/olo r~rm•n• Plon req~l1~d 

w~cud blll C• .fd 

Slo11 Buo 8<1 A• T c•o• c•o• 

4 15,00 .o.oo 60.00 20.00 

6 20.00 48.00 70.00 22.00 

8 25.00 69.00 100.00 31 .00 

12 30.00 99.00 140.00 41.00 

18 45.00 150.00 200.00 50.00 

22 60.00 185.00 75.00 

.All C,Bfd 09!',lles WIH l'ICtamm()fj,ale a . .. re.n 
Add S<Q,00 tor 1 lan.-Add $30.00 tor 2 lon5 

For 2 Standard 8" Dr!V&s 

MF + 006 (6 slot MIB) .. ' ...• ' . ............ 699 .. 00 

MF + 008 (8 slot MIB) .. . . • , ..•.•.. . , , . .••• 749.00 

MF+DD12(12sfotMIB) .... • .•.•..... .. _. 799.00 


For 2 Thll'llina 8'' Drives 

IMF+ DD6C (CadlUac ~etsion) , • . . _........ 500.00 

IMF+ DD6F (Ford versiol'I) . .•. _ •. .• • _ ..• . . 350.00 


For 2·5 '/• " Disk Drives 

MF + MD12 (12 slot MIB) ..... , ............. 575.00 


Standard Plain Front 
MF+12(12 slo t MIB) ......... ... ... ...... 500.00 
MF + 22(22 slol MIB, ..... _... , ... , ... ,., 600.00 

AU mainframes except IMF+ DD6F have EMI Hiier, 2 
AC oullels, 15 ea. 0825, 2. ea. 50 pin, 2 ea. 34 pln. 1 
ea. Centrontc cutouts, power supp ly fo r S' ' MF 
(- 5V1AJ + 5V6AJ + BV16A/± 16V3A/ +24V6A) 

SIERRA DATA 

S~$lte ll!Ol~'~Plll • 1U.t1 
i-•,11 N.-...srt ~...,....,..... ,,... M.UM 
SDIUC-1~ &JWU ..,....., ~· 

f• " '" "' U4UA1osno.i.• ..,,.,,"°'il!O tl9 nn• 
515-lit\J• R5r;\J ...,..,• • IM 111111 t::t».OCI 
IM-P.ol~ M.,_81"1M1 - -.e'~ 1'7100 
!.id.<l...."81!»CllHl<'tll!l.C.llO)••l!l'<I$ I U l:l-S 
\11$ l lll~ Vlflllti1~•lAao"'Hl1'1 \ "t,.~ tolft-'lt 

BOARD SETS 

I H I ill...._ la•Ail 5*1 A•iill i!il'• 
orc:::s&c.1-..ePu 
ore.up, 1),1 &!'. M11,...,.,lllt 
Ofr;.t=tJc !I.ti F•19gP'J' cll•ll (ll)l'<ll r(l1i.t 
lh'1i lll01Hd Ii•• 

COMPUPRO 
S-lCIO-aU ass1;1tnb~~11 and ll!MOd 

Ois ~ I wlCPM Hl.00 
6y111om 8 UlA 4,000.00 
20 SIDI MEI 210.00 
CPIJ llOllM IB llal.00 
Ram 17-IW< . •IOJIC 
Ram 2H2BK 900.0C 
01,~" . l10JIC 
S)ls lom Support I ~50.0C 

l n terla~ • 350.0C 
Ram t 6 . 400.CX 
CPU 8118GIB087 591,0I 
A"C,tve T.ermlm:i to' 5D~Of 
E~elHur• 2 tdHkl 815.0I 

CALL FOR OTHERS 

634 llYl'E Seplell\ber 1!183 Clrclo 197 On lna ulrv nerd 

http:4,000.00
http:HX�\:1--AGS~F.or
http:Pr111c:a1.on
http:1,150.00
http:1,075.00


11.00 

Western States Save on SALES TAX 

CALIFORNIA RESIDENTS SAVE 6°/o SALES TAX 

YEARS(1976)EXPERIENCE IN COMPUTER MAIL ORDER BUSINESS 

PRINTERS 

BROTHER 
HR-1A Par•17CPS 0 lsy Wheel • • • • 
HA· 1AS rla1·17CPS Daisy Wheel ...

DAJS\'WR1TEA 
Daisywrller 2000-16K Buller/ 

, •• 695.00 
....... 785.00 

200CPSl41)CPS l TA/Par .... 
Daisywrller 2000-48K Suffer/ 

200CPSl<WCPS l TRJPar . , . , 1',050.00 
Datsywrl lor Cable... . • . . . . . • . • . . . . . . • . 32.00 

DIABLO 
620 (2SCPS/Serlalj . . .. ... .. .•. • . . . .. . • !M0,00 
630(40CPSIMulll ·IF} . • . 1,1199.00 

DYNAX 
Oyna.:•" 15 P<!r-13CPS Daisy Wheel 

2color PTG.Jx bull • . • . ..• 475.00 
Oyaroc 15 S!!rla1·130PS Daisy Wheel . • , •• . . 525.00 


C, ITOH 

Gontla . . . • . . . . . . . • . . . . . . • . . • . • . • 211!1.oo 

Pro-wrller I (S510A) Par 120 CPS.. .... , •• 365.00 
Pr<>wriler I (6510A) Sena! 120 CPS . ..• , .•. , . 529.00 
Pr1>wr11er II Parallel·15" • • • • •• • • , , • , , ... 669.00 
8600 ("160CPS! Par or Scirlal· 

18PlN90CPS LTR , 
F-10 40CPSIOiablolPar or Se11a1 
F· 10 56CPSIOlablolPar 01 Sci rtaI 

EPSON - CALL 
JUKI 

6100.18CPS/Oiablc Compa tible Par/Oalsy 
MANNESMAN·TALI. Y 

160l(160CPC40CPS l TA 10'1 . . . 
1BOL 1160CPS-40CPS l TA 15'1 

MPI 
MPl -99G (9'") Pat 
MPI 150 Bl (15'1 Par ?K Bull 

w!Graptiics .. .. , 
MPI 150 Al !16'1 Pat 4K Bull 

w/Graphlcs . , 
MPl 100 Al !15'1 Par 16 K Bull 

w/Graphlcs 
NEC 

...... . .... 675,00 


NEC7715 (w•Oiablo Emulation) 

NEC8023A (100CPSPa1-0rapnics) ,. , , .. 

SerlalCard 


OKl·DATA 
M lcroHoe&2A(SEf1& PAR·120CPS 10'~ , 
M lcroOne&JA(SER & PAR-120CPS 1s ·i ., . • ,. 629.00 
MlcroHo 92(PAR-160CPS-LTR-10'j . , .. 519,00 
M lcrolloe 93(PAA·160Cf>S.LTA·15'1 ... . . 8911.00 
MlcroMe!M P(PAR·2JJOCPSLTA·15'1 , • ... 969.00 
MictoHne84S(SER-200CPS-LTR-15'1 .''' .• 1,ose,00 

STAR MICRONICS 
G•m•nt , OX (new ll<>•S1on1 

(PAR·120CPs.10'1 -- '' .. ... ·· -' ...••.. m.oo 
Gl!m~nl 15-(15" cMrlago). ... . . . . .. 

SEJKOSHA 
GP100-JOCPS.Par . 

SILVER REED 
EXP 550P-17CPS Daisy Wl\eel·PAH 
E)(P550S-17CPSOalsyWtleel.Senal 

TOSHIBA 
P.1350 (192CPS·120CPSLTR 

PAR or Seliel) . 
P-l50!100 CPS-PAR-15"1 

AU. ll1880HS AV.t./tABlE 

MULLEN COMPUTER 

TB.4A Ex lender BO wllog io Prob 
ICS.- 10 8 Ctiano I Low Vollage 

'' 1.099.00 
1,149.00 

. 1,4.25.00 

• S6S.OO 

635.00 
.. 869.00 

499.00 

799,00 

1199,00 

"2,025.00 
419.00 
139.00 

389.00 

_.. 3te.OO 

199.DO 

. 670.00 
690.00 

- 1,500.00 
399.00 

' 80.00 

PRINTER ACCESSORIES 
DIAB LO 

Olablo &20·Un•· O" c:t 1"t1c101 
Ol~blo 6ZO·S~ee1 Feed!r . 
Oiablo 630· B~ ·Ohec. f Triillcfor ­
Dl•ble 630.Tro~torS°"nd O<l•"r 
Oloblo 6JD-SGL Sn cl Feeder 

JUKl·S100 
Serl&! •n•er•it~e 
Bl- Dir Traclo• 
Uni· Dir r,.e1ot 

MA.NNESMAN·TA LLY 
Faclory 01.tlcli; Tear __ 
AUIO Fron t Fe..d 

l'jfC 
Thimbles . 
Ver-Uc.al Trac 1 or _ 
H0ti 1ont•I 
Bl- Olr. T••ctor 
Cul snoel FHdor 

011.l·DATA 
!W Cut Sheel Feeder 
82192Traclo• . . 
St!rlat Intl . w/2K Bulle1 (For B2AJ 
Serl;i l IW, wl2K Buller (For92 &9JJ 
O~lg 11oh I 8211 '" 83A Gr1p!llcs AOM 
0 1~3pn II B2A or 83A Ot !I~ ror Apple 

STAR-MICRONlCS 
Se1lol IOU Bd 
Serii1l lnll . 88 wf'K Buller 
Oomrn0do1e6'1 IMI, Bel. , 

TOS1'118A 
l'·llSO Cul Sh""' Fef!der 
l'-13~ Bl• Olr Tr110101 

OUR SALTIEST DEALS 


IBM Add·On Drive 


110.00 
120.DO 
275,00 

211.DO 
175.DO 

' 55,DO 
125. DO 
!Kl.DO 

230,00 
1,1SO.DO 

' 15.00 
21 9.DO 
152,00 
2111.DO 

. 1.100,00 

515.00 
SS.DO 

125.00 
110.DO 
. lMO 

55,00 

70..00 
120.00 
72.00 

1.125,00 
210.00 

• orrect Drive • Quiel tTeac Equiv.) • 

·320 K/48 TPI • Srns Track to Track • 


REMEX AFD480 . . . ...•.. ... ... • 235.00 


APPLEJFRANKLIN ACCESSORIES 
ALS 


CPM3.0Gard 

ASTAR 


AF M!Xlulator , 

EVUITEK 

EV16Kl 16ll Aeh:l-on Memcll"/l 
GENERIC 

04~ Con1 ro1~nor" E , , 
80 COiumn Vldoo (Vldo• Campatot>1•1 

kEl'ISINGTON 
Syslem Se•erlFon & SutA• P101ec1or . 

KRAFT 
Joysl•Cl< IO• II E - • • 

MICRO-MAX 
VlewMa•SOCot/64K Mom(llD 
Mlcxe>Ma<OO Col1126K Mem 1111 

MICROTEK 
Du~~~l~Kll~letllC~ ~"'.' Ct&i)lltU­

0..mpllng GX-PIPar lnl@rlaca Gard 
Md Cable , 

P.i1a11e1Inlet a.i:e Board 
Me"'°'Y I2SK 

ORANGE MICRO 

g::i:~a...w:~~~r,~~,~~:."' 
Grappler -> ISK Bul•er E.;<p 

TG PRODUOTS 
Joy sue~ 
Paddle• 
Selecl• PiJf1 

VISTA 

A000 Fioppy Cof>Uollor l«!r' Dri•O• 

A-800-1 Gable 


OTICOMPUTIME 
CCA·A Clooi<IC<ll naar 

APPLE OISK DRIVES 
Micro.Sc A·20&TA) 
Mic ro-Sci A·•O (40TR) 
Micro-Sci A• 10 (Ou odl 
M<c ro.Sc1 Conlroller 

Rana El llel 
Rana Elllo ll 
Rana !;:Il le Ill 
Rana Conlroll~· 

'Ti-.INLlNE" 1 .sti 163M 40TR . 

SYSTEMS 
Apl)Je II ESl;uter 
Colvmti!• PC , 
Corncup<aS\.'&t m816A 
Eagl& PC2 ~16BIT) 2 ea. 320 K 

F0.64KR/\M 
Ea111e1~ 
E.aQIO F'C·Xl 
Ftanklfn IOOO 
F!ioklln 1200S1ane1 
Ko ypoo 111w12•00.!l<ll lwa•el 
NEC PeaOOIA , 
P~o<I Piper · 1"" 256 ~ FQ.'6~1< 

Sanyo MBC 1000(Wl52.ll00.al1w•,~I 
T eievfdl!O T&BOJ 
Telf!!Yldl'!O lS-1603 
Te1e101e I In W) w1sot1w• • ~ Dy Tete"'c"o 

111Y US ~Oil OTH£11S 

ADDS 
V1ewpol n1 -A 1(Wtille) 
VI WPOlnl •A2(Gre n1 
Vl~wpo1ni ·lf\ + IG<ttnl 
Vlewpo n160.S1m •5 Tel viceo 92~ 
Vrnwpoln1 90·Samo H l@levldea 950pJ2 Cot) 
lltlJ'Wooint Colo• 

frlEVtDEO 
TV910 
Tl/ 10 + 
Tll9i5 
TV950 
T\1910 
RG IOOOITV80 GtaDh,,; s Ue>gratie IOr~Ml!iO 

WYSE 

121.llO 
139.00 
119,00 

~• .oo 
21.00 
39.00 

10000 

22$.00 
2119.00 
JN.DO 
70.00 

259..00 
•ot.DO 
S2t.OO 
noo 

22$.00 

1,625Jl0 
CAll 

4,000,00 

2.700,00 
J ,400.00 
1SOO,OO 

(!MOO 
1,1125.00 
1 .~00 
7~.00 

t ,138.00 
\~00 
1.1100.00 
2.475.00 
1,M iCll 

540.00 
SH.DO 
5'0.00 
715.00 

. 12S.OO 
!1115.00 

52!1.00 
SllM O 
715,DO 
us,oo 

1,0llS,00 
1,100.DO 

Con!loller BO • 
ZB·1 ZIF- Extonde• Test 80 

130.00 
130.00 

RANA 
~9.00 

WVSE· IOO 
WYSE-300 [Cotor) 

Mll VN ARD 
F loopy Controller 
Floppy Coo trol!er tSeriall 
f loopy CO<\ trnller (PAR) 

OUADRAM 
0~ clbO~Jd6• 
0 u•dbo· rd II &011125611 
Ou1d U"~ !Allows. IBM PC 10 u•e Apote II 

Sottw..1el 

KE'fTRONICS 
Enhance i,io"' Pc.wnn 1aup.er1or11e)'board 

KRAFT 
.Jo y Sile 

141! UPOFIAO~ iOT - •MO 

155.00 
, 22S.OO 

205.00 

uv.oai•s11.oo 
U9.00l09.00 

SSll.OO 

~00.00 

6MO 

http:U9.00l09.00
http:uv.oai�s11.oo
http:1,100.DO
http:2.475.00
http:1.1100.00
http:1,1125.00
http:J,400.00
http:Micro.Sc
http:1,1SO.DO
http:Ver-Uc.al
http:1,500.00
http:2,025.00
http:1,4.25.00
http:1,149.00
http:1.099.00
http:211!1.oo
http:1,1199.00
http:1',050.00


om put er 
Components BIG SOMME 


Unlimited Making room fa . 
-

SPECIALS OF THE MONTH 



TM 848·1 Sgl/Dlll Oen 
TM 848·2 Obi/Olli Den 435 

we will Beat All 
competitor Prices on Disk Drives 

If you don't see 
what vouare 

Siemans 
F00100-8D8 ' Sgl /Db l Den . 

Mitsubishi 
2894'63 Dbl /DblOen 

Shugart
SAB01RSgl/Obl Den 
SA851RObl /OblOen 

TM 100-1160K 
TM 100-2 3201<. 

Tandon 

TM 101·4 Quad DensitV 

s 169 

s 389 

s 355 
469 

s 160 
225 
339 
359 

S%n Disks 

Supers 

Franklin 
Ate1000W /COIOr Clll 

P.ce1200w Iortve Ci!H 


Apple

llE 51050 

II ESta rtersvs"cerii .. 1495 


IBM 
IBMPC64K KeyllOard ,1 Drive 51995 
IBMPC l<T , 4595 
Giii for all Con,flguratlon5 

Kaypro 
1«1voro11 51450 
Kavoroa .. 1850 
Kaypro10 2595 

Columbia 
160!J.12 no~ Drives $2395 

Eagle 
eag1e11 	 51895 

Corona 

Advanced 1.ogic systems 
Cpm3.0card 	 .s 299 
zcard CPM card 	 139 

Astar 
Rf Modulator 	 .s 18 

Gibson 
Llghtoenfor APOlell &II E .. s 249 

Kensington 
System sa11er/Fan & surge s 69 

Micro Max 
VI ewmax SOE w/64K of 11<1111 Exp to 128K s 149 

Micro soft Products 
sotrcardw/Cpm s 239 
1s1<card 65 
Prem!1.m1 PaCl( 469 

Microtek 
11am 1616K c;ira .S 45 
call for Olher Ml crate~ pricing 

Kraft 
JO~tlcic S 42 
JO\/StlCk UBMI llS 

Vldex 
vloeoterm s 209 

ccs 
serl~llnt~rface s 119 

TG Products 
1ovsrlck s 39 
Padc11es 28 
seiecraPOrt 38 

MODEMS 

Hayes Micro computer 
300Baua smart Modem . 
1200 BaudSmart Modem 

5 199 
<175 

Micro Mocrem 11 . 2'59 
M•cro Mooem 11w/Terminal Pad<ilge 279 

Novation 

Ast Research 
10 + ser1a1 port &Cloele calender 
comllo + 64K serial, Parra1e1 & etc 
Mega+ 64KSerlarc1c 
MegaPait . 
Expands Mega + to 512K 

s 119 
269 
269 
256 
289 

Maynard 
FOCDlslcCon11oller . s 155 
FDC / ?PDls1tconrro11erw1par . port
FDC/ SP olsk controner w I sec port 

205 
225 

ouadram 
ouadUnk s 495 

Tandon 
TM100-2f320KOrl\lel s ns 

Yl Disk Drive 
SOmllneOisk Orlve s 219 

Expansion Ram 
4164. 200NS 6ea.9fors 50 

USI 

SUp-5 s 209 
controller 69 

5'114" Disks verbatim 
525-01 Sgl. / DDI.w/ plastic: case s 	 26 

35ssa-01 obt. 1 01ik~H'~'l~mlms 
E.lltel 5 249 
Ellte ll 399 
Elfte Ot 499 
•Add 579 for conuoll r 

Micro Sci 
.A·2 	 5 219 
•Add 570 for conrro11er 

ouentln Research 

USI 
Pl 1 19" AmllerHIResl s 130 
Pi 2 c9 • Green HO:!esl 120 
Pl 3 112 · Amller HIRe5l 119 
Pl a 112' GreenHl!1esJ 130 

BMC 
12AU f12 ' Greenl s 79 
9191 Color composite 21l9 
EUNl20MH2l l34 

zenith 
ZVM123 112 • c;reenl rNewl s 95 

Amdek 
300A s 149 
310A . 169 
Color1 Composire . '289 
COlorl lRCiB 429 

Prlncton craphics 
PGS H~12W / IBMC3ble S 47S 

Taxan 
12 • Amber 	 S U9 

Sgl SideI ObiDensity Si 7abOK 

Dbl Side/Obi oensicv 27 acox 


8 " Disks 
Sgl Side/Olli Density S28 a!lo~ 

Obi Side/ Obi Density 3d abOJ( 

AJIDisks come w1~elnforced Hub. 

S vr warranty and not llulk packed. 


Advanced Access 
smoked ?teiriglassOlskette ruo HoldsSO s 19 
e•verslon 	 26 

looking f or, 

give us a call, we 

have much more 


available 

crrcle 80 on Inquiry card. 

No surcharge for credit cards 

J.Ca l 300 Baud 
Aoo1ecarn 

5 119 
269 

AapleMate
contro11er 

s 209 
60 

http:Prem!1.m1
http:160!J.12


! DUAL DRIVE SUBSYSTEMS FANTASTIC SAVINGS~llft MICRO 
• • SALES 


* MADE IN USA * BUY FACTORY DIRECT * 
 J/'JIJ
~pi..~~\ DISK DRIVE $41'~/, BLOWOUT SALE 

DRIVE CABINET DEALS 


BIG SALE! 
On assembled and tested cabinels . 

One ~ear parts a~d labor on these dual drive e<1blnels. complete Wllh power supplies. A.C. and 
O.C cables, 50 pln <1.ata cables (venlcal only) and comple1e mouml"Q hardware. 
a• horizontal cablne ;;ssemblod and teslad IS·1DOIJ-05 SAL.E . S-199.DO 
50 pin da1a cable klr norlzontal cabinet #C·6000-01 . . s Zli.OO 
a• wrtlcal cab~net compte1e w/50 pin data cable #5·1000·13 SALE . S-199.0D 
5'1• • vertlcal cabtnel compfele wiln 34 pin data cable #5·1000-20 SALE 5129.DO 

BARE CABINETS! 
Horizontal or vertical types, we'll 
even supply mounting hardware . 
Cabinets are enamel painted a beau­
llfuf tan telctu re and have mounti ng 
holes available for Ian , drives, A.C. 
cable, power supply, etc. 
Hor11onlal a"Emply S59.95 
Ver1~1 a~ Empty - S55.00 

* The fifty-five dollar * 
8" Power Supply Is Back! 

Spo:!Nuieu: 
,..111 2 ~,. fbpcJtlo 
•5VPt ••'1'!'\ 
;ilVOG O ~'""' 
-~ ~ D.G 11t I .llnn 

I 

Petll!(I IOI do II YG\11"11tt ~ppii;;itlons. \VIII 1un ,\I 
1'JW150 Hl or 230V /50 Hi All JX'l'lfl" 'uppllu IACl\Jde 
o.r. cat>1es nll(I sr.harnatlc 
IU • 1U00•02 8" f'l)w~r Supply S55 .00 
$SIOO AC Harlll!Ss -C·ll000-37 s 7.50 
DSJOO II t Hames. IC ·6000.JB s 7.50 

CUSTOMER SERVICE HOT'LINE 1 • 1714) 898·552! 
PERIPHERAL SPECIALS 

XOR 500 

TERMINAL 


SALE! 


s49500 
lfl-1000·15 

J(QR 50D~ Anew lllOOjJ display urrmlnal lealU(· 
1ng • Screen 1111 * Oe1acned keyboard * 9 
oursor con rol keys * 5 function keys * 7 
screen anributes * 251h stal~ s nne * 
50·19 .2K baud * Column+ llled tab * and 
more * All these leatures wllh a lull amonth 
wamrnly ma e this terminal lhe best buy on 
the M'liiill\el 
XOR 500 '1"· 1000·15 $495.DO 

PMMI S-100 MODEMS 
2 models a1e now a\lailable. The hfghly popular 
MM103 which Is Sell 103A@ 300 baud, .also 
rons al 600 bau~. and !tie new modem lrom 
PMM I wllich IS Bell i03A and 212 compallble 
al 300 and 1200 baud aulo answer auto dial 

I ' I blIEE,E 696 ~andard . 1so 1ware ls a pro em, 
w~ ve gol 11 . Oes~i:ed specmcally fijr lhe PMMI · 
o!'M·W00·45 300·000 bouct $J49.ctD 
#M·2000·44 300·1200 baud . . S595.00 
#6· 1001 · 16 Crosstalk So!lware S15D.OD 

OKIDATA ML92 


0 ~ 1ct1 i 1 MKJtillil: 'New~ • ~ r atil i l'Ji)MG"" ~,jj , Pl 
lttQI .,,d s~ma~r 'be \IL!ll 11'-'l ..,.l9l lhe 061 l!fWIJl! t vtil 
lft Ci~ Batri Sllni • pitr;Widt IMIMptcO Ol'IM l'TIO­

~~.~~~::::r:~·~=~:~H.:1~1 
=i:i::u;,::U"'=~~r;:1~ :,.,•0tr• 
ilie i1Vlllllb'-! ifl!f I OTH pdCi:t liw.llil:H ri.11 ll'Kl:ll .11.U!mUtr I 
C>lfiWrge 

#M ·2000·10 parallel w111acw S599 
IM·2000·83 serfal w/1ractor S699 

5 1/• ••MITSUBISHI 
!>Vo• ~~Ir Hei\lhl 
flqppyg . 48 er 96 
T.P l T~esl! oou­
ble Sided, dQUDI• 
denSirv M\ll!s will 
hold .!i nJ1d I 

~ 
' 

m.egaovtes un~aued _ 111~ one Vl'ill P-lll~ ~oo • 
warranty. The u T.P.I drives are petli!tt lcr ~ & 
p.c. aoo-on'! 
11HD00·34 DS/DD 49 lP I Thln~nl $295 
'D· Ul00·32 DSIDD 9U T.P. I. Thinlm• $315 

Circle 466 on Inqu iry oard. 
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IJW!J@ ~~o®ffilts iliID ©@ ® W@M 

ORDER TOLL FREE 
'i:< EAST * i:r WEST * 

1 (800) 435 ..9357 1 (800) 854-817 4 
In UI. (815) 485-4002 In Calif. 1 (714) 898-1 492 

CUSTOM COMPUTER SYSTEMS by XOR 
Why lfo companies like 1.8.M. Corp. Alan Corp.. Mallel Elec., Kennedy S?ace Center, Edwards AF.B., Motorola Corp., Raytneon. and Paciftc Teclmology buy produol by mall from us? Ma~bc 
it's i>ur lull 1 ~ear parts and laoor Warian~ on all XOR O.E.M. products. II could be our slate 01 the ar1technDIO!Jy, or even the factory direct sates illld sorvlce . w~ l~lnk U's our cus\orn 
compu,er sys ems wltn over iOOO possible config urations. II you don 't see Uadvertised, call us loelay , cnances ar& we CAN custom bufl!I tna system VOU need. 

;;;;;;~~ -] 
I 

0 

1-.H--= 
51/4 • Hard Disk with 112 Height Floppys
* 6 Mf!Qil>)'le Karo Dis~ W/ 375 Floppy S21!Mi .OD* 5 Mlig•b\'ll Hu~ Drs k w/750K fllpJll' $2346. 0D* 10 Megabvt~ ~atd Oisk w/Two F1QPPV t.s Meg S2795.00 
• 16 Meg~bJ'te ~a•d Oisk fTWI! Floppy I 5 Mog. $2695.0D 

2.4 Meg OS/DO 8 " CP/M System * Syslem wllh Ou•I SS/OD LZ MevJtbite , $1795.00* Sysll!rn Wllh Dual OS/DD 2.4 ME9'1by1~s S-19115 .0D 
.. System wllh NO Drives (illCIU~ CP /MI S:1195.0D 
• Syslem CllaSsls (No bolards , no drives. no CPIM) S 395,0D

* THE BASIC PROFESSIONAL FLOPPY. HARD DISK AND TAPE BACKUP * 

~--
I 
~\ = 

II 

FREE 
U.S. MICRO SALES SOFTWARE GIVEAWAY! 

Order any system below and get aU ol the following software and manuals abs. olulely FREEi CP/M Operatfng System, FREE. 
Perfect Writer, Perfect Speller, Perteet Maller, Perfect Cale , AND an eight modu le business accou nting package by 
BUSINESSMAS TER INCLUDING : AIR order entry, A/P purc hase orders , GIL, Payroll , Malling Us!, Fixed Asse t Ac­
counling , lnvenlory (RAW), and inventory regular goods . AN Dmulti-user systems also include Digital Research 's MP/M 
and Link-80 sof tware , $1 685.DD value .* THE OFFICE MASTERS! REMOVABLE CARTRIDGE DISK SYSTEMS * 

- ...... 

TWO 10 Meg Removable and OS/DD Floopy 
-D llrill ,, ,_...,.., .,..., _ .,...uqiU 1 ~llLllsl*..,f~ 
.,..... '"" Wllllfl' .,,.Im! ID *'"Ill ­ "' ll Mao~..,,... !llO>;ll(I 

~' C.."91--"""'~"-""_,,.. ........ fi ........ 
~I ~ ...,., "" "I• '-• ~ IW! """'! ~llXHf> $.C~~S . 00

* THE BUSINESS PROFESSIONALS : HARD DISK MULTI-USER SYSTEMS* 

40 Meg Hard Disk· 4 User System 
A m~ Ir> • Vt- llmlf>m' 1WD OSJOC tilliP\"l 12 q Mag) ... da!.a l.ioolwo 
1110 t1J11i •11 a • plattr 40 Ml!ll ilard rl5lo. loor """ capdi'I 11> ~ !he 
MlOlo hlll1: °"a "'°" ""' -~•10 Megp""1~10lliClruse<1 S... 

---­
~----[! . 

7 User 85 Meg w/17 Meg Backup'°"" 11'smilollla. 11>t ~-­ ..,,,,.,, 11) [II<\ 1!1'1!11 ~ wgo ­ · 
Jlilll6'75!!1'1fill•"""iol!r:llnlDOl!llp<Oi......... _~llllll ltll5W.11!1 iSll l 
SIDl"l~ . "' conjM 1:1ga1ns11'1llC/l,...,,,. hullare<1"""1i>ftf1\e\)alrl'IOS.' ~ 

•
* MADE IN USA * BUY FACTORY DIRECT * 

* EA ST * 11 Edison Drive, New Lenox, 111/nois 60451 
*WEST * 1539ZAssembly Lane, Huntington Beach, CA 92649 

$7295 17Mtg.,._tll<Ailll--<mg9lll-llii!a.IS- l(lKHl8 M!l!i .00WllllW\' ill .. CIUf p-.ctl - (CO'll9Jf.... "'"" l Ill 7 -1) IS-1000-60 

Circle 466 on inquiry card. 
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PRIORITY ONE ELECTRONICS 


l-80 Sln9le Doard Compute.' 
• Fumy COJl1j)fles wllh IEEE 596 (S HID) Sus Sllllldard 
• Z·80 CPO- 4 rr 6 MK! 
• 64 I( 6Vtl!S ol RAM wllh panly 
• 2 to 16 K BylH or PAOM 
• 2.4 bit illldr·cssing 111 16 M Byles 
• Full SASI Port Wll!l e bli vo dala bus 
• FuMv Progriunmabln C11111m11nicatlcns OpUon.~ 
• Oita.I 1'1ogro1111Mb1e St~I fUU·Oupl!)lt Clla1111els 
• StllllXll lS CPIM Plus MP/M, allll lUR BOOOS 
• Perm.a~iml Bl!S M;istcr or Slave 
• Two Fun Ouplcx Sl!!'ial Ports 
• ~"chrlJ!iolts. Syrir;h1cnQ\!5, or HOLC 
• SDllware Seleclal!le Baud Ral~ 50·57,600 
• Sol1ware Seleclable5.5.7Cl! BBil5(Characlurs: E~I\ Cldd«r•No 

Parlly. 1,LS.,2 Slop Blls 
• CRC Ge11&1a1iOIVChoc inu(Sy!IC MlXlil<l 
• Polle<l 110 or ~ollllfll~I 
• :l-16 Bij Coonler trmeio/8536 OIO Chip 
• I Vear Wamrn ty 

P111111~. atm1,11on Usl l'lln 011 rile• 
IUIDS:llllt5 ZSQA 4MHz A& T $W .00 h!l.DO 
IUSllS3811tZ ZSOB 6M Hz A&T 5&25.00 lftl.DO 
8UPC C2 HZ4DS 2' 1n1~111o l S•rlal UO UbliJ & IU6 
8UP5C6DllZ& 12" SO pmin!erMl d skcable $ ZUO 

VERSAFLOPPY Ill 
Aoppy and Hord Disk Controtlttt 

• S- 100 llH'fJG!IGJ Cl)mpahbli! 
• Suppatts loor 5W' or 8" floppies 
• fltrased tock kxrp d.lUI sepaJalOI 
• · SuPPQl1S mrne SW' Wl11ehester drives 
• COrnPICle i!rl()( cjlec~lng 
• 2K byte sec1111 OOfler 
• Dalli tral'IStei ot op to SM byte.s/sec. 

Ai.•IJ.bl• ......"'"··· 11183 ­ O,,DUI roDArl 

IUOS»Ott l/l'W-3 DiSk ConUIJHel (M1) S 595 00 $JUGO 
lllf'lnAH141' W/511 " u~l!d CP/M 10$108l00 hH.00 
lllrlHDm.U· w/6'1 INIOWl!d CP/M 30 s ICBJ.00 SHUO 
IUPllllmllQ• w/5W' b¥li<od CPIM 30 SIOSJ OO . HUG 
l .UPllWJHI... w/B" lwJAl\lld CP/M" 3.Jl SI083 00 $8U,H 
•CP/ M J 0 Is tonllgur!ll I<>' U.. SOS SHCl.1110 boalci 

VERSAFLOPPY 11/696
Floppy Disk Controll•r 

• s-100 \lEEElli961 aJmt)lltlble 
• C011Curre111support of 4 drfvl!!i ol li'A" cf 8" 
• Ooublll ce11si1~ tll!TI'lats 
• Separatt COll~!CIDIS lot 5W' ~00 8" dri~e c.lbli:'S 
• Single and do.ille S'ided d1sl<. d11~e C<JlliJhilil~ 
• CRC u<tCll t.od1l checking 
• Phi!red lockfNI loop di!la Sl,'paflllOf 
• ~eCMlmended lnr opetalil'.M\ wlJh Ille ZStl GPU 

1181111... VersilloWY IW!l5 (Ml) $400.00 $JM.n 
HPOllFnfl41 " W111lS • ~~ CP/M 5520,00 UH.00 
IUP1Hmt1u• Wflh B" unllanl<ed CP/M" $5i(l00 $4!1.0G 
'"H1m11a• w. h 514• bafll<!!d CPIM S5(0.0D '*4tl.00 
IUPltmH144• Wllh e· C>aroltlltl CP/M 1520..00 I.ell.DO 

' CPIM J.0 (ot1f111url!d llJf 11<c= SDS SBC300 

sonwARE-CP/M PWS™3.0 
mTEM N:QUIJWMNn AMD OS INFOIUU110N! 

CPI/II' $ o ll!q!J~~ amlnmJl!I o4 I nKii')'~ er3\1511l111 l\AMp;;n~ooned 
11140 IWO l)an1!s (64 K l!OCI~· kJr IJIWlltM M""""I siln p:m1mrder5 010 
OO<M'Utlc•ttd 10 IM OS lly me"' seleGltol\'S in GENCPM lite OS 1S 
IJW!ded ~o two mollJll!S, lhlr resident JIOlllOA llldl re!ide!i 11 llie eoo1mon 
m~. alld lhlr balio:en jJOl1(Jn lllil GC.Ctjples lllu IJlll)ef BIH oj !INAN~0 
l11m lll!loW 1J1ecmmoon•rea) ThecQnWTICln•r••must t.e lrom4K to 16Kto 
\Ill campaJilrlo W11i1 111• C)!;triWllon conli!Jlr;;rm 

8USOS39144 CPI 130 8" bdnl<.ed lrx SDSSBc:lOP 
8USDS311.ft CP/M 3.0 8" uribonl<ed lor SDSSBC300 
8liSOl39143 CP/M a.o5\lo" IJii!nl<f.d '°' SOSSBC300 
IUS11S39141 CP/1,1 3,DS\4" lmb1lnked rorSOSSBGJQO 

HU.DI 
SllUO 
U.15..DD 
Hi ii.Di! 

1/0-8
8 Pott S.rtol 1/0 

• S·1oatlfE ~Sill oom~llbJe 
• sr11Chrtlrlt;.5 01 ilSyrchrGus omace 
• 110 Qorts ilt id!eSSalJle to t ny 8 bf1! b:olllllary In li4 ~ 
• s011 ware selettaflle o.iuo rate 
• FuRdupl ~x. up lo I Mbil/sec tn SVllChrMUIJ.~ mOOe 
• !'>. 6, 7, at 8 d~la lllts/Ch~rat11ll 
• SIDll bits · 1, 1.5, 2 
• Patoy • OOd. e'it!l or l\OfllJ 
• E1101 d~lectloo • paiity CJ1te11 un, CllO cw rramtno 
l1l1mi,lt 
• ~eoeil/ei mady 
• All 1eceMi cl•aracle~ 
R111 TI•1 tli'~ wit~ 8111111 l tck1' 

ra11 lie. DHcripllu l.ltl Ptlu Di r 1'11ce 

llllOSHOl3 6 Asv11t wlal fA& TI 5695. OQ $104.00 
8USOS31094 8 Sync seilajjA&11 S795.00 lllUO 
C111ts: ~1D1NJ1 "'"""26lllfli...i.r Oro.r'"" ~o ..111o roruin1»"1 """" 
IU'8Ct1114DI ~pin SKT C111!1!'elllf to DB'2SS 2~ " $ IU5 
Blll'llQtlSIODP 26 pin SKT CllfllllCIOI lo OB25 f' S' $ 15.10 
lllPICHllODS 26 p.ln SKT eo<m:tCJ lil 00255 5' t 11.55 

PkOM 100 
Eprom Dumef 

• S1DO llEEE"696l ~J obie 
• f'!pgnnK Ille F~ EPROMs. 2708. lnllll "1758.171 S, 2132. <Ir.I 

Tnxas lnstnlml!n~ 2~16 
• Dto Sw1ICIJ ~ ol EPM~ !'VIiii
• zs voe l'l0Qnll1mllll f'\111$11 Gtroerated On ll1liinl 
• M~llWrl Pr~lr-,g Time. 1&.384 Ii.ts "' 100 ~ 
• f\Mllr lleqlJ1tenient -+BVDCal JOO ma.+16 \llJC ..11OU ma.- \IDC 

•150 ITiiJ. 
• rTl COlflliltble 
• ~lwaie l1&1"1!11'1Cvtdes lor Re<JO•!JOlll 0~ fllu lrom SVCS; CPil~ 

OI PROM RJJd PlognunITTf!O 1mo PROM 
• l'rl)!)lant Vi!!•IO!lton 
• Vorilbll!Jn IJf E••lllH 
• Zenr ln!ie!llOR Mr<tAI Sockr.I 
• a.. 'lw W..raMy 

IUUSJIDll p. ~OM- 1 00 W/!lltlwatlllMn S~85 OCI SztUll 

Z80 
STARTER 
SYSTEM 

ACOMPLETE MICROCOMPUnR ON ABOARD 
' • zeo GPU with 1se 1ns1rue1roos 

• On-bolrld kll)'boilrd and display 
• On·bllaid p OM p!ogtilllMm!f IOI ~llli)li! VDllage P~OM:i (P.716, 

2758 Tl25161 
• Kansas Ct y stal!dard cassette 11terlatie 
• Simple ~t!)' c:onuoll ~d ~udio ca~sctte rood ArKI dump 
• E.xpal'ISIOn pr!Mslott ICll mounling IWO S· 100 oor111ec trxs (Sodi~l5 

not lnckJCM!dl 
• Wore WlilJl are;i lo! cus lom cl.'cutry 
• Slnole s1ep th1ough RAM or PROM 
• Memoiv exa1trillll and chillll)i! 
• Pm examine and t~illl(IC 
• lllO CPUu1gis1cr and cilall!le 
• 21( Byte ZBUG rno11ilcr in RO M 
• IK6ytl!S o/ MM te•p~ndable 10 2K Byles 
• A~ Clllimel hardware counler/limm tlBO·CTC:) 
t Twu bl·dWl?Glloflal B·bll 110 pens tZBO·PIO) 
• Up la 5 programmilflll! blealij:unts 
• Swttr:h seleotab!a PROM or mMlt"' rnstar1 
• Veclored lnlemJi>ls provided by lBO·CTC .a11a WO-PI O 

IUIDIW007 l!IO Stertci System (A&T) MSOOO $11t.DO 
rs~ WOQ!lt' 111>1 

ExpandoRAM IV 
256K Dynamic ~ 

• S-100 /IEE 00961 COOlllilltie 
• 2sa KOooligllJation 
·e DIP 5 !Ch Setecl3ble Moresslng 
• Board may r~ida ailj'Wlle1e In tre24 BJI ada1ess space ol ine 

IEEl:-6!iti tills­
• 8 al'll,1 16 Bit cti la lrAnslers 
• Parity Ctll!ck 
• Opt~ I Error Da\i,lCljQj\/Correct lon 
• lnvislllle rnlrtish al end ol any OPcocl@le tt:11 llllCtd rette!ih cycle 
e~ ID· 16 llllCl'OSllOllf1dS 

• Ertll< Oelecllon ~nd Co11ectio11 ~ Hammll!g CodeI1bll aorr eo11U1­
cp11Mil:1 

• I Y~a1 Wl!llanty
----­-------­

''" N1. Dntll,Ua" Ull 1'!1CI Ott Prict 
81!SOS3IOH E pandoRAM ll/256K(Ml'l$1 145.0D HI0.1111 
IUSllSUOll Expan<IQ AAM IV 2561< $1990.CO lMG..00 

w/EOCIMTI 

~andoRAM HI 
Random Acce.s M9mOfY Doard 

• l'OWER +iV to +I OV@ 400 mA !~I 
• 1 'ICilfWilf,...y 
• Ph.intnm otllPU I d>Sable or A!ll al swlldl sel!!Ct~bl( cullllJ 

disable 
• Tyflii;al llQWer dlss/pallilll ot 5 wall~ 
• 1 MHz aperollon 
• Porl ~ddrcss11ble board seM!ol loi mutU-user ~vst~m 
• POWER 12 S memory eyelet 

+7V 10 +10 v@ ~OD mA (max) 
• Vear Warrant'/ 

BUSDS3I097 256K E'<p•r>k1Ril t.llll /691i S82..5 00 1141.!M 
IA&n 

ROM DISK 128 
Plogrom Acceli.rotor 

• S- 100 11 EEEl696) tonillilllble 
• 128 KIMOll al slDrnge Pt!' ba<l'11 
• uses 1~ Uilel supjlllod 2764 Ill' 2732 ly~ EP RO Ms 
• Up 1.0 lour lio~rds IJ'r syBlem roi a total ol 512 K 
• Me~ts all IEEE 696/S·100 ~JJec:illca1'°'10 
• Serial Poll IJfO\lllell lllS*m 6251 UARn 
• Olp switch s&lar;1able addres&ing 
• lool(s like a dJs11 dnve to Ill! sy~l l!nt 
• Eltm111ah1s med~ prnb/"'115 
• CPIM lu:; support po"Vlded 
• Idea' tor ~roriml!lll 5 wltere mechan1«11 dmresare not praciu::; 
• CP/M• ~Ad MPIM' lrlsJa~ 1>ro0ta111s 
• 1 Vea.t Warraniv 

IUSDDIDll ROM OtSC J2BK WloEPROMSfA&ll SJS0.00 •• 
IUIJllll 18l RO DISC Man11>1I 
ltiHC211U81 2· lnlMtal Sl!n.31'UC'"'*' 

RAM DISK 256 
Plogrom AccellerafOf 

• s-100 tlEEf/ti!l&}compal.oll! 
• ~56Kbyl!!S oJ l!(JtJQnttaJly aci:esi;ea flNl!IJ(JfY 
• On-bo~rd U311!ipaien~ rel1e..~h (Quty when lhe Ml 'S!Qnal 1 

s10Jlfl!ld) 
• fastr;r tha11a llOtJjl>/ disk d1Ne 
• lm;tall Pf(>gram w.c!udro lWllell OOlllilJUled Ille MM OIS ·25 

looks ke a si'l!lle ~cnsi l y li" di~k ~r..,e) 
• SotJJ~ ccxlo lllJrarl(IS lnc:flldod 
• On·board dynamtc RAM CQnll lei 
• Bdll address ll!l allows Ille 01>e ot rout tioo1ds mtM some ad 

n:ss ta be accessed gr< ng yoo UJ> 10 I Mttvte ol Sllll'11Q~ 
• Al.)lllr.hronw.~ bus 0peralllln and uses Ille WAil ~ne nnly • 

ll(!e(ie(l 
• 1 Ynar Warr;mtv 

''~ lie. Dtm1,u11 1111 Ptl" Q•r NI•• 
"llrS11S3•0IZ !lam 01511 2'56K (A&lj WS.00 fflUll 
8USD,S81 102 Manual $ 10.DO 

RETAIL STORE PHONE NUMBERS: (Oiotsworth:) (213) 709-5464 - (Irvine:) (714) 660-1411 
Oircle !!S..o; on inouirv e;, rrl 



PRIORITY ONE ELECTRONICS 


(GmpuPr.;)(GmeuPro)
(ComeuPro] 

....,, 
5 .. 

5 l)f 8 MHI pio;idllS ll1ie ,6 a.1l'IJWer \flt• aSlallllalo 8 till S·i00 bo$­

I HITl IH& .MT6Mll1 

IUl lTI IIIC csr: 6[& M!lz 


CPUZ - Z&OD CIU NOW 6MHz.I 

JJli MHz 2808 CPU wit~ 24 B< AddressltiQ. 

l"A•nu z:eo c,.u AVAtLA8&.li'1

•••mu- Mi MHI Ml $315..00 • 
mmm J16 Mill csc SA25 oo 374.11 

DISK CONTP.OLLEP.S 

DISK 1 DMA nOPPY CON11'.0Ll.IR. 


F.ut OMA. s.i11 S!Clet, CClllrOls lip lo ffJJI 8" or 5 . " Sl"!!!e GI 

Double OensilV 0fN$ 


Nnll71.CM .MTw!CPM U'"f. BIOS ~67(1.00 '4Jl,DD 
'l\'IM<I ~chos«I w/l..., 8'' ~ ~rne:i orlY '4$0.DG 

IU"ll71CC,. CSC w/£PIM 2,2" g BIOS $nO,OO l ...M 
Him 11& Disk 1 Coo1rnuer AA T 5495 OD SHU& 
111m 71t Disk I CClllRltrer csc S595.00 UI0..00 
IUtm .... CP/M2-2' lur l60l3081i w/m.~ ~ 114UI 

e1os 8" sro d1 
IUtnCl'lll CP/M2 2 lot 8086 wllnillWlls & BIOS tttUl 

8" S/D d.sk 
DISK 2/SEUOOft CHANNEL 

HAN> DISK CONTP.OUD. 
F•~ OM 2 lm•d ~· ctl(ltnJI• 4 S~I 4000 senes or Fiil'\su 2300 

lype t!nvlOS. incilldeS CPIM 2.~ 

IUtnl7" "5wtlllled & l11$ted $795.00 S$ft .15
1111m1c csc sa9s.oo .sauo 

M-01\JVE/H PAOGMM ACCElEM.TOP. 

Ill en;ices lh:rugh iWU llO P0'1t iOO Rlt1UI IOWII IE EE 696 ~Uble. 

~as~nv Qi""'°PlnCPUa~• DISK 1 EildlboordtOOlll~512Ko! 


'Ml. low ..,....,. ,ooamA~ RAM Wllh l>llil}I ~11eC:k1f"lll 


1U1n11n M·DRIVE/llW/SOl!Wll< MT S189SOD 12411.00 
I U5"H1' 1.1-0RJ\ll/Hw/sqjl\ltaft, CSC $209500 1415.00 

STATIC RAM 
MM 17 - 64K CMOS STATIC PoAM 


12 MH z. RAM ,,, 2 Walt OMA Compillble 24 611 M!Jresstoo 

I Ulmll.u.t 64K MT 12MHz S499 00 14111.0G 
eaamn CM M·csc 12MH1 $599.00 •MUI 

It.AM t 6 - ~2K x 16 DIT CMOS STATIC PoAM 
8ancl/Of 16 Bii 12Mfll. RAM 15. 321< ~ 16 Qr fiAI( BIEEE/1396 

16 Bit 2 Wall 24 Bil Add1ss.sl11Q. 12MHz 
IUtlfllO& 641( MT 12 MKz $550,00 $510,DO 

IUl lflHC 64K csc 12 MHz $650.00 1111,oa 


RAM 21 ... 128K STATIC RAM 
61Ci MM 21 12MHz, l281( ~ 8 or 60: x 16 IE EE/696 

8 DI 16 B~L 1,2 Amps. 24 Bit Address1ng, 12.MHz 

lllllTl lGA 12BK MT S10!i5.0\l SIM.15 
1u1mtoc mK csc 1124s.oo sun .OD 

CO-Moas50A 1066/1067 

l6 bl! 8 er 10 MH1 8086 CPU Wiiii Sile tls fer 8087 alld 80130 


mm1u. A&T BMHz llOBti only s 750.00 '414.11 

• emac csc tOMHz 8006 onl~ s sso.oo 1114.11 
lrlmlU'7 MT11t lth 8087 IJl!lion S1C6000 Slll.00 
HUTlllalf CSC wllh 8087 op&n• Sl 150.00 $1UUll 

•8081 l)nl15 clock 511Nd to 5MHt 

DUAL PM>CDSO" &OIS-.&OH 

1/0 DOARl>S 

SYST!M SUPPOAT 1 MULTIFUNCTION DOAAD 

~f<ll jl(ll'l jsoliWiJe 01Di1 baiJdl, 4~ AAM lnt!Weel. 15 levol< of 


il1errupl rnl lime ~ IJl!IW malh pnxeS01. 


'"' ...auunw ~~ &Tel11<1 S45ooo tau.ti
au1mut CS(; $:550JIO $411.0I 
IUllntJI r.1olh Ch41 i 1n oa 
IUlllU:ll: M31h Ch>CJ a11t.OG 
IUlmltMI A&t w/1!231 Malh Cl>IP 5645,00 f$31.15 
IUllTlltCll csc Wlll2.:i1 Math CNip S7~S.ll0 ••10.ea 
IUlllTIHAD A&twJSm Matll Ch~ S64s.uo $531.15 
IHmHCIU csa wll!2J2 M•th ClllO s745,oo 111u1 

S-100 MOTHEP.DOARDS 
Act 'lerrrinaliorl. 6-12-2.0 Slcll 

mmna A&r s 914 (2 lbs.) s1~0.oo $1n.oo 
111muc csc h10t 12111J.) $19000 i n s.M 
mmNA MT ~2 s1o1(3 U>SJ ms on $155.00 
111mMC csc n 5let (3 lbs) 5240.00 $!!11.0I 
Htmw A&HOslOl(• lbs.) 526500 $215.00 
111mm csc 20 slot (4 11is) S340 oo ~1a.o1 

lMIDFAca t 
1\llo S«lal 110 

1111111U ~ & Testlll 5295.00 $1W.15 
llllTUIC CSO S3701l0 im,M 

INTWAca2 
Tlil8 Pllillll. cm scriol ~a bQanl 


n tmMA AssellM>leO & TeSll!d "25.oo $248.DD 

Dim NG CSC 13!l9.00 Ult.Ill 

INtmFACERO 

Elol~-dlil00f'l 1111Jltl-u... ~·I?! 110 boald 


mm t41A As'81!t>ltld &T11$teo Sll99,oo $511.1$ 
1Ul m 741C CSC 200 lw. B l)0!1 SBUOO J 741.11 
1Ulm14H A.Isl!~~ Ttstea S599.00 $441.15 
l lll TI 74SC CS(: 200 11•. 5 IJ:Jrl $699.00 htUt 

IN'llMACDI. 4 
Thrl!o Soria!, I Pnl~ 1 ~tTOfllcs Pnld 

llllTIUA A.mmllltd &Tested $450.00 $314.17 
111m11c csc S$40..00 $414.11 

MPX CHANNn DOAN>S 

UO !.Wltiple>ter. usq OO&SM CPU on bolnl wJl6K MM 


HlmM.till ~&Tested ~9.00 14.18 
111m um csc S749.DO 174.11 

12BK RAM 21 	 12 MHz 
• 	 Fu lly slaHc design uses less power tNan dynamics SUPER SALE PRICE: 

(1 .2A typieao 
• 24 bit e.l(telllled address~ng 
• Bor 16 bit data $650.00 
• 16K window deselecl EACH. WllEN TGU BUf TWO 011 llllllE 
• 	 Switch selectable PHANTOM dlsable 
• Fully OMA compatlble 
• 	 Assembled and Tested 


IUBBTUll!I LIST PRICE: Sl295.00 


64K 1OMHz LOW POWER S· 100 IEE/STATIC RAMS 
RAM 17 	 RAM 16 

64K 8 BIT I 24 BIT ADDRESS 64K 8 or 32K 16 BIT I 24 BIT ADDRESS 
8U6BTRAM11 lis t Price $4'19 00 BUGBTRAMI 6 l 1s1 Pm:e $55ll 00 

$299.00 i /. $325.00 

PRIORITY ONE ELECTRONICS 
1n Dee11ng Ave.. Chotswor 11·1 Cl\ ql. 11 

ORDEP. TOU FREE (800"\ 423-5922 - CA. AK. HI CAL1(213"\ 709-5111 
le•m• us VISA. MC. llAC. Chec fll"""'V O~r. u 6. f'U'ndsllrn1.CA rCSiWl!HddGV.'lti S•l•H"'- Ml~IMUM PAEPA)D ~ER11(.oo.11d;l.1• MINIMUM SHIP· 
PING& HAN[)UllUDISJ.00 1orl"'"''1311S ptus4(K !oroti;~lllll!1llon•ll'CIJlld.01detSDllt!r50 lt!5 seol ~eo~tJ"51 .. ~~ ..... °""1e""1lllaf. Prl(d 
5111>1"<1 "'<N"'l'Wltlult ID1~• W• wlH dolM• bos1 kl """'l~nP"""' 1NQJ!lll Sl!l!d.,,,,,..,1989 M•-v ~11111•~• ore Wm 1..tSany Mlllrlcllod:• .., reln!'tl!s .. "'"'"" 
oes"' Alo IDfJld!W5e. Crl!d Cil!ll !11111'' '11111 til! Hll'\1 ilQtllOOll ,e lfeiglll Sn~ ftY Dleilil<l !11rll!5 Oll'r Wt • l'G4 I~I«~ t!t(d 

RETAIL STORE PHONE NUMDER.S: (Oiotswor1h:) (213) 709·5464 - (Irvine:) (714) 660-1411 

http:HAN[)UllUDISJ.00
http:Sl295.00
http:13!l9.00
http:1124s.oo
http:14111.0G
http:12411.00
http:Nnll71.CM
http:CON11'.0Ll.IR


--- -- - ---

PRIORITY ONE ELECTRONICS 

TELETEK 


THE SYSTEMASTEI\ Z80 

SINGLE DOAN> COMPUTER 


FUTVU!: 
• .liltJA ~ MHI ~Plt wllh 1!4K byies ol i»b«irO RAM • Ml.I to 

"'5rllllonl!d ~o two banl<t OM " 11IW.y> acllw!, •rll me olhPt' 
lleseil!Ctablt, ..lowllWJ 111ti Use Ill Ml'IM • Pfll\lloioos far and EPROfi. 
t?7 1G, 2732, tl<'27~ 1 • lwo RS23hl!llillJ/OP011l.461019.200 L18lJd 
• fWjJ BOji P'I IVO P4Jls • DMA llO!Jp)I dl!ll «111ttoilet • Stn!)!e or 

dO<llJI!! d~~1!11Y, t111glf 111 doo.lbli sided • OCW11rot5 up io ~ di r;es Iii $ 1/4" 
or 8" r~11m.• • ~n11ljan!IJU5 t¥1ll•alk.n allCJUf 8" ;nd S "dnv • ii. 
llMIO Clock 

ly111•11t1i" ftt Op1ntl11 Wllll CPIM' 
r111 llL 	 Oucll,tj~ llll Price llt Price 

1mutG111	 CooflOllreow1~ a230 ns JJr!'W1il~ s895.oo fl50.DG 
cooio jor use wl1h S\JQilrt irid 
Siemens 8" llr!Vll5 

IUTW!OllZCoo~ild Wllh ~ DnS Pl~le $1195.00 ttso.ao 
comp kl! u:re wilh Q\lt1l!1 Tm'llltin 
M1ls1Jbl!!lli and MPiii" dt l<A.>l 

Sys111111111 F" DP'1ntl11 •R~ tin.nor 
ltlllU!003 Cool111ured wllll B 250 nS ill~ $895.00 $9"-1111 

aJltlll I-Or "'° Wllh Sr.l!);ill 
lliJ S1tmer0 6" dtN~~ 

IUttKAl004 \.ooli9\1100 Wll~ ~ 0 ~:; ~ewnl• 569~.ao $DD.DD 
con1p lor u!SI! With Oum~. rar.doM 
M<lwbl51~ and MPl n• dttvei; 

Slupf!'"G Wl'i0h1! M aiJtM! rli!IM. 2 Ill>. •i!r.11 

SDC-1 Z80A SLAVE PROCESSOR 
TUTUtl: 
• lllOl\4 MHt0<nul8r>MH1CPl.t • 128Kj\Jlfy00l\llllaleil)Ollbaaro 
AAM • Meinory COil be j);lr11Qnild onlll 4 K 111:11rnen IS Oil •n 4 K """'1IWy 
• l'l!Msl005 lnrn1>!! 271 27~2.QI 2764 EPROM • iwo RS232 iwi;tl 
(lQrtr., 45 to 19,200 ~d • l\>.11 p>tallnl IJ)rlf 

Piii 11. lnc~,U.• Utt Mn Dir 111•• 
tUlWlOU 4Mfll Sll<:·1 w112BK HAM S 9~500 $ HUO 
1Ulll.llG21 6Mftr S&· I w/128K ~A M 1145 00 $1151.11111 

LONG DISTANCE ADAPTOR DOAJl.DS 
1unMA1HO l'SC [~52J2)ionoJlkS1;ll10ll"1!<i;lce"" fQ 50 11 SIZS.OCI 
ldTUAIH2 PSC1RS4:!211or11!111$1ll'IOl!"~~ 1o~OOOtt $125.01 
9UlllAIUG PPO .,...~1 Ill •rt~ lir lill to ~50 n $ euo 

Z80A MULTl·FUNOIONED 
IUTUllt CPU DOARD 
• 	 ZB0 4MHi CPll 
• floppy dis~ t.Qltlr(llltr Cl!nlrl>ls srn~doiJbl~ MIOO. si~l~dotillla 
dell!llly, s 1W' ~ro a·• disk d1Nes 1)1' bo1n al the S11rne llrntl (4 111.vm; 
ll);Jl•KlrN • o" board 2716 Jl'lllll!tol EPROM . PrCNt!ilDOS 10/1\'lllll!Qfe 
1716 EPRO~ • TWI> RS23( ~ral i)(Vt$ (45 I• 9600 bi!l-ilt • TYill 
IJi\ril' r WIS • fleal '""" tloelr • P~OM ~ for 2716's 
lfll<ll'" illl 0 lem.;I 'llllilQll .l(AJI~ 

f.i\ M1, 	 Ot1tllp~111 Utt P~ct Dir l'llce 
BllTUtl1111 fOC· I 0 OS pl~nlHOtl'll lot 569500 $HQ.Oil 

1!<;1j w111l OUME, Mf1'$UBISHt, 
T~NCIQN, aro;l MPI 

6tlTU411~HDC·l 1~ !JS Wetffll~ CUITIP !or S69~ 0U $HQ,OD 
~•Ml~ SHUGART.iiod SIHIEllS 

256K DYNAMIC MEMOP.Y DOAN> 
1£~TUUI : 

• Gir..r~•telil 10 Ctf)elillt ·a1 4 M HI Wilh "°"'q I Sl~ll!!; • 2~ ~ dyn;imoc: 
""'"' UM,! l~ft PQl!lllilr j I~~ IC • PHAN10M s~nal dl..bl OUljJUI iij 
datD frnrn tho 1n~ boMd • On b!Mrd 1etre.lh • Timillg ~ .,. 
illllll! w~hltlln1:ie" ioollo..iOl!•nllrnW'1h80BO. Zall. 8@85,w ~~Miao 
CPUs • EWI 01 16 !Qn\!5 illo f'1;)(1! 1111 al 4~ b\'l• :!lft1Jf111111U • E11t~ 
~mcn1 rriay Ile 1M..11i11.a~ n 111!11!!1 ill OUMltl!d 

IUltUUIH PIJIJUl<llod lo ~4~ sr.sooo $521.oa 
lllTIU! OH PIJlllJfD!ed ID 256)( S99500 $145.0a 

HARD DISK/CAkTIDGE 

TAPE CONTROLLER 


FUl"OlS: 
• ANO~. CPI.I • S<IPlllM1 or Slit" ~O-d\$!< do'l'eSISlOOO °' eQM'il~ 
e1111w;1t1 • Clllltroller t:omJT11JnloallO!J$wtm ltle liJ!;I 1111JCe=vl; 211. • 
fWfl 28·111" 'iode1~ llOWWtg lh llR ot up 1o 16K h\'11!5 of on-boilrd 
E~ROM ;i!lll ~ t~ 8K trrles ol Ql>-bO<Ud RAM • l:ailnd<Jr! 1aiic drM! • 
£~00-. .s mil<!! ~ wlln a~ a.tunoJ can! 

Ava11allll! u1'{ 41h Ouarror ol rna9 

IUlUllUO Harli Dlili/lafl!I tOOlrtillor ~f\IHz Sl'.15 00 S!Sll.00 
IUlWI 111 11aro 01&1f./T~po tlJnlrl!ller 6f\1Hz ~5 00 S'lt5.DO 

4 SERIAL AND 2 PARALLEL DOARD 
fUlUl!J~ 
• ? R$232 ~l!<iatparu W•l~foltMnd611.l~l'10.(d5· 19,20DI 1:'1uD • Eact> 
IJOl11$<f.l""lindi!jlMllMI . Tlie2110ACTCma~IJOl!1~klmontodu•~ 
"""' clot:~ • Twn pai•lltl pllllts wlln 01111JIM PIO IC 

Pt~ wo. nuo~,1110 u11 I'll•• Dor Prl« 

IUTIJAi 115 PSIO 4 setiaJ 2 Iii lei 110115 SJ2~ 00 S!IUO 

S-100 TO "REAL WOIUD'" 
INTERFACE PPtODUCTS 

84 INPUT I BIT AID D/A COllVERnRS 
Piii Mn•n h1crt,ll11 "1c• 
IUICHllMIOll 64 lfll!Ut 3 bll S·H)O ND board $HUG 
IUl~Dll&IOllO 64 O!Jljltil 8 Iii !HOO bill llOald Ut5.10 

REMOTE SENSORS, AlAllMS, VALVES, AND 
COllTRDfilRS FOR Ult WITH ABOIE AID D/A 

conHnR 88AHS 
IUICllTll reroo 1~ W111PJOl1ure 5"1<\111 11 Iii I 1 fU5 
IUIC11Rtll 1e~1.e11.Qm ii!llMlll1 lh) .S-lU5 
IUICUIS1 temile mQ!s1ure ~l!'1Slll (I lb) l 5U5 
IUICDllSUI rew111111e tm<Jlre daletll)I' al,,., (2 lbs) SIU.DO 
lillCIDlf~I tn-lln.. remol• otH:ond~klll<I A tiealll!g s aut 

CMlron" (I lh.f 
Air Conditioning 6 Heotlng Duct Vatv"5 

IUICDlllVll1 7" dlam11W llaM /4 ~l $ lUS 
IUICIAll'llll 8" dt merer vw 14 115.) t l5.H 
IUICDAHH 9" dlAmet 1 v1111t I~ lb5.) f JU1 
IUIGOADflO 10" d•1me1~1 vl!IY~ I ll$) f !US 
lblCOADfll 11" dlm1ieter v~ {6111;.) f II .IS 
IUICHDYll tUH12" di•m• l.r '""°' f6 111!1.)
IUICO.ADWl3 1J' ' dl•m•lor va • [6 Iii!>) I l~,15 
IUICOAD114 14'' dlilll~let •~!¥-. [6 IllsJ 

' IS.IS&•PIN CAIU ASSEMBLIES 
IUICIMUrCA 64 DIA .!ilflQfe ~rood~· "'"° (2 lbs.I I U .H 
IUICDIDMl'l:l 64 llln !ilflllle ~lded I0' ~ {3 lb~ I S IU5 
••tcanl4ru 64 l!ln >1111Jfll "'ldi!d 10' 1mQ (6 Mis) t1~.1a 

AHOW 10·· APPUCATIOM NOTIS 
II you wni11~ ,11k• 10 Ill."" "'"'~ •IDIT ,,.,. 1co ~ner Cont!IJI Sems 01 
JJl! fl~ral ICD ool!"$ ~ ~•It Cllllecliro !JI " ~low 1d' iljll)kt11H1!11~ 
11111es 8i:e ~rll'I \IOOI comouter o;a~ conltul yt1trr ncl!lll 111 allloo.111 ll<! n~ea 
:rs par1 of ~n lriill~tri~I co"tml 5}'-slom 
tlUCOA"I ACllJlicallOO llOlBS I Ill I I I UO 

S.-100 CLOCK/CALENDAR DOAP.DS 
'IUICDlt4111G Wlth.t;itm eltrutt mt,DO 
IUICOCTlOa \'ill" timer dO.wA ti) ,01 Sl!t.ond l:MUO 
autcocn Sol!wmn IOI ICOCT100 boi1d I 34.H 

IJll 3" C~IM 1111111~1 

lnterconllnenl•I 
C. llllllttD -:;:;;.:••.., Micro S1stems 

Z80A DMA SDC tr Z80D SLAVES 
$-100 1mma COMPATIBLE • I YEAR WARRANlYI 

CPI-46000 flAl\IM:S: SU.VE~ 
• 	 4f\l~t ~A, 6~ KRAM • ZJIO 4 Ill 5MHI CPU lsper.~ 
• 	 Filllllll' <15~ !ll"i!Nll(y card al (llT'lll al arde!J 

1ndll!liid fi. 5'4" nr B" • l'wo 'l!rl>l - two pmlllt4 ~o~ 
llooo\I di tit~'!'.~ • 54 RAM 

• RS2l2fl!r.IOO'llfVC<!ldrl'ICh.t!M e fUR80DOS llOnljlatl~
• r..., ~1a1 - 111rt11tal Uos 

,Ill lk••1t Dncrljlllu Uot l'rite UU ""E 
n1~1cn•t11•i sec 1or r llOllpy soos oo uaua 
lll1Clt1Ult•~ SBC ''" ~ " llol!ll'r' U!I~ 00 llH.1111 
illlltlflUIJlt ~~ Kll\I!< RAM $!1ll~OO hlUll 
IUIClllC~A ~M~1 $~1-ffi~synr:lt ll0'1 ~75 OD ~I.Ill 
IUICICPSO HHI slavr!/$yll<fl pl)l'f S~B5 00 $-445.Dt 
IUIClllCPSl.1. ~Ill ~l;\ve/Mynt~ IXJll USO OD 141Ua 
IUIClllCl'US 61AHi sk lwnc11 ~ 556000 MtUO 

JS~IPDl"1 l'lf:i\1111 Z ~ e> ~ 
tUICHRU 11SmPt'l...-vtord s t5.Dll 
tulCICUTD ~'""°' PhllM ~-y CJrd s n.oo 
1u1c•r1c a"o~.., .,, P<>t<NJ>lr r...11 I II.Ill 
l~IUliflC Sl'o " Fll'.W\' lldl>. "'°'!0111<111¥ Calo I SlOO 
liltIC llCAl k C•IMdio I 44.00 

T ET KSOFTWARE 
........ 'tllt It ,,...... ·-•UUllH IHllllti. 


c•1r 111 "11•••"•" 
Plit R••tt te1tr1t1116~ "11CI 

lllTUllllOt CP/M ""B'' nu 5V." 15" lrn<:~ <li!ll<S 1115.Ga 


CP)lll fll fD&-1 

lintHIDJI CP/M'" 171 9" ill1d 5v.'' J5 track lllslls II H ,H 


TIM10H' ,., All ltlml: fl•m CtW.1l1n 
111nnuu v1 .22 ~ ll5j!f - .,-hD-o_.o,_a­
1UTU11u1 Vl.22 S*>ulc ltuf W/5111.!0l't'l!I SlSUll 
1un11n~ Vi l2mulH-.S1nojf••l!l.A!lpXiclQ!llll1w•ro S1lUD 
llllwll'I •W. I HI tlS pmrlilt .....u.1111 "'•loll•-· 

Cr/Ill Jet Th lnle.Hltr~ 

llfTUlllllll C:PIM' ""H" nnd 5V." 35 11 1 k d1!>lt1 SlH.lla 
11m.01a10 CPIM' m8"1o!TANDONTM~filli1HllNE. JU5.0Dc•t•· fir tli II C·I 
lllTUl111!1 CP/M' on ir anlf s1.· 35 lfat~ OISllS SlJ5,1JI 
llltu:lllMI CPrt.1• ""3" lor TAllOO~ IM!Ui WllWNES SU!LDD 

105 
2 Serial ~ Pillillfill 5-1 DO IAl"'1a<:4 

Piii 111. Onrll!IU. 
s:i29.00 mus 

I08 
u i'IJft Siin.a ~O 5-1 oo Bo.ard 

-~&llltlU A$$e•(lle<t lo Tested S.SS0,00 *'5G.ll0 

I04 
2 !i!rlal, 2 Pil<lli!!f t/O S- 100 8'Jdld 

IHSlllllMA Asleml>le<I & lH!l!d 1290 00 wua 
2708/2716 MOM l'tl0GP.AMMIA6 ~OM DOAAD 
Programs27Da iind2716 EPRDM.. Hotd!4 2708•(41() Ol 4 27 165(81() 

1un•••A Asl;Mil>'.OO & rested S26S no ir1 u1 

:>UAL 

NON VOJ,ATILE CMOS .!'.AMS 


a. 16, or32K. e w 16 Br1 Dal~ B~tre1y B&:kUi> On &aid oM!iL 

O;m Stlecl~lllll 


aUDUlCMflll• a~ Al. r S495 ao USLH 
IUDUlCIUllllt 16~ A&l SS95 00 $SSUI 
l~DUltlllQ!tt 3211 A& l $695 DO $15G,aD 

256K DYNAMIC MEMOl\Y 
2!i61t 230 ns ~ess llrne.. 2 ~ I28K OI 3All!U~ 2~ bil adJl;llS!Hl!I. 

parity ..... delt1:-11M 

IUDUlDltllllfMl A.rnmllleU nos11'11 $129~00 SIHUO 

~2/64K EPP.OM. DO.ARD 
8 or 16 bfl dar11. llQlds 2716~ jJ2Kl DI 27~2~ [641() 

IUDUU:PHlll! Fto 2716& An $295.00 $_275.DD 

IUDUllPHll4 Fm: 2732& MT 5295 00 SUB.DO 


AID CONVUlTEP. 

I 2 Bil RiOOlul11111 16 or 32 C'1aflllel 'llfl'JI 


IUDULllltt Msombll!d A TftSLm! g;gsoo $US.GO 
lllDUIAlllH Willvl\Jt Wlru Amp $645 00 $511.GG 

D/ A CONVEP.tm 

4 Cti.:rnrll!I 12 S.t 3 0111pul 1.11'1!5 


SIERRA DATA SCIENCES 
S-100 SBC DOAN> 

ZllOA 4MH:Z. 2 Se!1~1 Fl5232 lrtferlices, 1 p;i.ralet In rioe't. 64 KRAM. 

r~ Dis~ Cm11olle<, pru;l§lnns IQf Q1e '/732 F.PROM ­

Al~ ON rms ONf BOARll'I 


IUllllHC Z80ASBC MT $1195 (10 u55.00 
IUIOSCPI CP/111' ~111111 SY$ltl" C'I " ~ ISO.DD 
IUlllSTUHU s111111a U511r TurtJQ(los. tl~ 8" llis~ 50.ao 
IUIBmHllll Ml»t~Uoer iurtl:iD05- li!l R" C!oSk 150.00 
IV.CPI rm 35 MB~le llt•d D51(1651M) $3695 00 $U!iD.OO 

S-100 Z80A SLAVE SDC 
28DA t Mii 2 FIS2J2 Ser11I pot1~ 4 1>Y11llel POJ1S 8-4 KRAf\I EPflOM 

l'rogta nmer. USU! on mult~'"" OOM11t1Jh!r syslem w11h SOSSBC 
IU$0SS1Clf Sl:M Z110 sec; MT SllZ.500 SUS.DD 

Californi• Computer Systems 
zao CPU 2 or 4MHx 


On ooaro RS232 Sllllill POf1. °"bean! 21( Mmnlli!. ROM, PO!ffe! (\11 


1ump IO BY locallon In 64 LEO ~l~IU> ~1dlC5 IOIS for ROM ~w. 

h.11!state and lntmup1s 


--~ 


C027f901 
IUCGU71801 1 Seml 2 ~•Ml Ml $36000 

CCS27201 
IUCm7Ztol 4PM1'ittallel MT 5275 O~ UtU5 

C027f001 
IUCCllZllODI ~ ~ 6~1~11, A&1 ms.()0 $278.H 

CCS2~ 

auccsn111a1 A.ssf.J'l1bl•d & l•tttid SSSU 00 14H.H 

CC:S206601 
641t D""111ttc · IOO ~/IM CftllTiellll'O CiiOMI "' r""11ll01lbtc 

IUCCSZOIHI Asoonille!I 8 T~led s.!~O no St!Ull 

CCS2422A 
fkrwl dr5~ tCK11 ollr< w/CPIM '2• 

llCCWZU ~ & T""lell S'17500 

kETAIL STOR.E PHONE NUMBERS: (Chatsworth:) (21.'l) 709-5464 - (Irvine:) (714) 660.. 1411 
~-·- 10G'l 

http:CONVEP.tm
http:Asl;Mil>'.OO
http:s:i29.00
http:1e~1.e11.Qm
http:S'lt5.DO
http:S!Sll.00
http:1etre.lh
http:DOAJl.DS


PRIORITY ONE ELECTRONICS 


$4500 CP/M® SYSTEM 
DOUOU:-SIDED 

DOUDI! DENSITY DRIVES! 

MORROWIJ 
MOO NowWHh: 

9SOFTWAJ\EPA~! -­
Since thepublication ofou r last ca talog In January,we flave soldlhousands ol theMorrow Micro Deciston MD t and 
M02 computers_And now we can offer you the brand new MD:! which features; 

• Double- Sided/ Double Density Drives ­ 768 Kbytes or Storage! 
• QUEST BOOKK EE PER Software Package 
• PERSONAL PEARL: data base manager 

• 2 Serial Ports and 1 Parallel Port ­ simultaneous connect on lo terminal, printer and modem 
Ttie M03 ls acomplete computer system (hardware a.ndsoftware) developed to sa tisfy the needs of the millionsof 
smJll, indel)en(lenl bUsinesses with lewer than50 empl.oyees and annual sates underSSmillion These businesses 
need a computer thal is easy to use; provides a wide varlely of lun<:llons. Including word processing, financial 
planning and forecasting, Informationmanagement,mailing lfsts, agoodgeneral bookkooping system, and ­ most 
Important of all - Is af!ordable! That's theMD-31 

HAIU>WARE 
The MicrllDl!C!Sion" lu4i.!H1 Z80Ab1$1!C!CQl!llllllttW•lh&4 ~olm~ 
allO an 111>1Jmrd d~k conlrollllr Thi! t«o SW' cloubl• tl""9 doublot 
defttl1y '1ali hi!J!l!ll llOW( dist Urives SUJilJIY an lmpressrc 76811 01 
s1~ cap~11 ~ are wo flS23Z wial ports atld one Ceii11t1111tS 
st)le1J.1r;1Hel00<1 lorO•rtcl c~uon1oa 1errn'i>il.modi!O\P<1Atl!J,01)u11 
ilboUI i1"1' ~""' pe>\llhef;il YO\I lllilY i1ffl1 

TEM\INAU 
C~~ ot 1wo ~m1nm wilh the llU'~ or y011r M03 Each Is 
man•l~<ltlled IAl M~s hl~h quallly >nd en~log slaB!laras. llolb 
have '"" s11eo delath.>~ ~ovbolllllS a...i Ille 12" P31 goeen ~p1w,ir 
weendlSiJlil)S 00 clliracteis by 24 lines ­ wHlli ZSth SI illus 111111. 0111<• 
•Unbutl!S ~lelu(le re'l'eri~ <Meo. lim. llli!lk ind Ulld~~l'IC
nie ~MtHZO,mawJiClllred by leirSIW>eJ,JutlJfen i<ey!Qard""' 
92 gys 1nclulifiv IHey ~~'l'PD41 ilnd 7 Jllnclia!! key~ llll 7 
"111t110n~ r Dlack MOffiO,mallljjilCilured by l.Jt:Jetty lleclmo1ts has a 
!Hoy nurnerit keypad and 5 1unct1011 ~vs lor tO lunctlOll!i 

SOFTWARE 
llio M03 C<ln1eS tomplo1e with 9 soltwar. oacltlries !hilt >WrUld ccsl iJ5 
n'<lth ;is the whole aysl~m ii l)llrc:hased ~lliifileil . lire ~hf!Qht ol llti 
l<lltir.irt l)ddQQjl ls-

Q\IEST OOOKIUIPIJI. 
II 15 a ilm~e. tleiclblll l!IOQfi!m wtt!!lldeO 10 reOliia! Uie tedicJU milntlil 
pegba;ull or 11CJ5ling modllne SV•lems •Ill ulled by nWliMS ol lru•res= 
O\lt!'t •& dt~ for US615 W>lh ro ct1111111!1" ....:per!M:e, •nd olJerS ;m 
ln!tnJGl~ll,11 mod~~ Mori>!-. 11ldon-lllle ~elp II PIO'Jkltls COlfll!le~ 
~•ill"l c.apatJii.tles in lhtet aP!)lical~" ar~s: 

ueoum uc11u1U 
• S•les l'os1ittg ;ind .twrllill lo 1I o.nerenl ~nls 
• A~ml5 Rece1v~bl~ Rnciort11JQ 
• C~ih Flet;eps l'o~I~ a1id Jl)Jtn~ I 
• 150 C•i<i1001., liStll'IQ'i 
• '2tiOQ Outsl:iod~ Cust.mei lnl/Olcu 

CUM DlllllHIEITS 
• ~O CMi> tl<ibo~5eme<ll5 per MOlllh 
• Qg~IO<l;ll A.llorna11c Oheck Wrlllng
• c..ti Dlsbumm1mts Jowmt 
• 750 VondOl llslio0$ 

IEIEUl. lHIH nm• 
• Mcl!llMy Jo<Jrn;ls b' .!iudit lnil!S Of J!Jr 0Pllllllil Sll~lssfon 10 ill 

l\cQJIJfJ1•nl 
• [)~ dl!ll Ge!lCial Leil!Jor """ Summlll'I Tr lal Bil!IUIC• ~"IJC)ltS "'" I 

Mll!lllily Joo111il5 
• Comjllelc Geooal llld11t:r li~porllnu w11n Bnla.11C10 Sfleel •nd Jna1111e 
Stol~ 

• 4CMl Accounl5 and 2000 Moolhly l'os~ 

PD.SONA!. KAAl 
• Asupn1~1~1ed o.i,a biast m JtaQI!! d "PQ/1 ~11l0t 
• C~l!ilanlly mt1111 •10 TOP ~t ~r;i, PrOQtami" 

WOM>STAA' 
• Ille mi1st widoty ;Ktopt•d Wo<d Prlllll!lSlnu l'm!lrain 
• Genmtes ma11Mo0 list from PetSIOllal Pt.ad dala rn~s 

COMICT- IT'° 
• A!lOW1!rfu1 spelling Check wllll • td!H11 dlcllonaiy of 16,000 w!l«B 
• 1.1$~ may add 35.000 W()tds 10 Olc~rar; 

lOGICA~ 
• The eltlclro,,oc •1p1wts11eel" lhal coo1uu1~ th "whaHr QllOilio!ls I 
(II°"'"""~~"" and ITnancl~t "'11AO 

• Acu"'"' MC> 1l""11y Cf!>ll!tl m 1'!!1i<1!1>I Pa ii 
"101"' 

• AUSl)I ltleitdly poogramlriflo l•fl!IUa~~ Clf\I IOj)ell by IOW ~ 
Mla.OSOfl' DASIC:- 80 

• l1td\Jshy sla~•d BASIC PlllQrammlng i...11goavr 
ICZlc" 

• An lillviilll;ICI lf'OOlllTllrnio!I ~go. CIJl11)llllbl~ w~h Nortl\Slar 
BAS C 

O/Jll'-- l.2 
• The OwatJ'!I SySl•m 1 ~1 allows acoess io ,..e °'1n 2000 bil5ioiess 

alld ~1 ~l!llloca l loo programs 

NATIONWIDE XElll.OX SUVICE 
ttl"'l1Y!M11, 19&3, XEMX SERVICE GROUPl,..naullloml!d~l!NICll 
cettlcr for Molll!W Miao Decision!;, XEHOJ( lll5 OY..-80 Sfll\llco cenlM 
11Bt10nwlde tllf 1"i11an1y W'M:e, ond they orre1 J:llit allictlve, e• teflde>: 
WOfFillllY cunlrdiClli IOI botll Cill"l'IA and Oll'lilla seJYlca 

BUMDSMDl 
BUPDBMD3T20 

MD3 w/1wo 5Y." disk drives (Sh_WL 27 lbs) $1395.00 
$1895.00 
$1895.00BUPDBMD3l50 

MD3 W/MDT20 beige lerm oal (Sh. Wl 34 lbs. & 27 lbs. 
MD3 W/M DTSOblaok terminal (Sit Wt. 34 lbs. & 271bs.) 

Choice·aJ llrmlnol $Jbjecl ID •131!.lbl l~ 

NEW LOWER .PRICES ON MD2, AUOlt .. 
• •lllDltllJt $;tll'e-!l$ al:Jll\'e. eJICf!PU~ sl(ftld ~~ Wltnwt OUEsr"' tS~lng W~iotri '1J !tis.) $ 99$,QO'. 
l ll.'IJMD21!0 MP~ Wll.n MDT20 beige lem1ma( !Sn Wl 34 lllS. & it lbs:} . $~.59~.bQ· 
IUPI •Dt15D MO<!, Wiii! MDT50 ll !~ck terminal (SI\ Wl 34 I ~ t 27 I~) 5f59S.00 

MORROW 
~ ---­ F

••~alls•~~,,,,, 
.20 cps LETIER OUALln 

i.111 C1•,ult1 II Y11r llcn ltcl1ltll 
11\e MOAROW DESIGNSMnOO typedilis)'Wlteel j)(jnterprl)lldes 1111 at 
tJ\e leaMe• IItal you WOOld retr.Jlt• in ale11er C!IJ&lllY IJriruf,Featllles Silt~ 
l!!i 96 cbatactiir se~ t0/12/l 5 cllatactei plt,c11 a1'lll progon lonal !03D"!I. 
1ul 132'' pnotiAO wld · and aeei..oolcs pataUel lntellace 10 ffs1 llJ$1 a 
few. ;lfli what nlal<.et the MO AROW OEStGNS ""200 )'Wr first er.lice In 
o law Clllil letter flU•hly IDtllll'. 
fltTHH: 
• 20 cps (Snannoo t~Q (llMtl sp!:f!d 
• Bl-dlre~liolla l prinli!Q 
• 17" paper wlc!U1 pap~ eapac:~y 
• Pt l~ls UP lo S lllfl lll!mJ 
• flOllt poni;I ~onuol! 6J PAUSE. LINE fEEO, FORMFEtO. TOF 5El 
• POWtA. ALEJlt, i1lld PRINT ON r1G<11 panel lt!dicalO!S 
• VllfY quiet eperal loo 
• Ol!lklNJ trac10t 1Eed 

l'nt llnkr Inc"'... Ult ,rkt l1r 1'11A 

1U•Ht1P'tOI hi P'200 w/AS1.32 seiial lnlertact $950.00 fltUI 
(Shbipi•IQ W.~t ~S ~) 

"ltHmlll MP20G ltaci« reed 
IUIMIOM C.U'INOGD 

IHIPlllM Sinoft! i1rlke ro1m Jillllan 
llAPllll MultlsUike ribt<ln 

PNNT'WJIRL 
IUllPCIHIHIG Courier 10 !Jic:a 
llllPCH•IHlf Courier 12. ~Ill ........u. Pnipclllkmllypt! 
JIUPICllPT ~l•l~ 

$1tUI 

t ue···" 
111.H 
m.u........... 

~:~@.lF' GEMINI 1OX 6 15 
IUIEll 01 120 cp~ l'ilra!let Ill\. 80 CCl (20 Jly.,I 
IUIEl11 I00 cps Parahel l~L H2 col ~26 lbs.) 
IUilillSHiJT Selr~l lnti!l1aet card ioi GEt.115 (I tb) 
Hlllstllm &rial In etl:ice f(ll GEM10X (1 lb) 
IUlflUUlllTJO Seualln1erlace&•l<btdl01lorGEMIO~ 

tm.ao 
Miii.ii...... 
I HJO 
1111.11 

~~ $229 
IUUll PI tu 30 cps atGI. dot ~111.x 0 I lt>B-1 fZZUO 

I UOllDA1UaT 
IUHllAftlAT 
IUIUIA11UP 
IUlllllAllW 
llln:ll•11HT 
IUllJlllAllUI' 
IUHIH111U 

OKIDATA 
TRACTOR INClUDED (2~ lb5,J 
TMClOR INCtuDE D135 ltll.) 
Ql(J0.1,TA 92A Parall!ll (25 lbs) 
Dl(IDA1A!i2A S•rial 125 11s I 
OHJDATA92A Tr.ictlll 12 lbs) 
01(JliATA93}. ~al (35 lhs.) 
Oi110ATA93/I Serial fa5 lbs~ 

$449.00 
muo ........ 
fut.oe 
'7t.16 
,hO.llt 

'"u' 
MANNESMANN TALLY 

LETlER QUALITY DOT MATRIX PRINTER 
• 160 ~ e Trn.tlllf all<I llkliofl ll!ed 
• 40 (!IS (lelW quallM • "!kJl!el•f'loaf' ~ Jr.tme 
• Senal & Paralh:l lnterlace wil IFll!l t:illlnel 
• OOObl~ wide Ollataciers 
..TWITIHl 160 cps a.a ro (21 lb~I 
llTWITI..l t 60 cps IJ2 ed. (26 lbS-J 

QUAfE LETTER QUALITY 
·~••HMS 4S Cll5Si!tW9serial149 lb!i.l tllll.DO 
IDOlllH5 SS cps ~ltli. 9 $1>1i;ll 149 lb~I $!!ti.to 
•Dtlllll 1411 40 CPi .Spilt\! 11 (45 ltis_j $IHI.DO 
IUOmst IIm? AS232 Modi.lie b Sprl11I 11 (3 lbs.) I II.DO 
HO•UI IWit ~tr0t1ia pa k!I lat Sprint I1 ~ l b~I I II.DO 
• ••u, 1lmlllllEmn M~ tor Si!MI t .t IJ lk) I 11,DO 
lltllUI II• 18111 ~le foe S111ltl1 11 13 Ills) ~ II.GO 
..Olllll 8~011ocilona1 T1;1Ctlll l1l lbs) t MUe 
1101m Wiie tJask•t 12 1~) t as.ae 
II llUSf Cll1 Slleet fe!!dlt (20 tb$.I I Ut.D• 

lllPllWINlll' 
Hl'llUl'llltl 
HNIAlnlT 
IUCHHZUIF 
IUClffnGSH 
HIGCIJIOJID 

PNNm CADUS 
5' 96 pln Cent ID 36 ~n Cerit 
5' 96 Pin Cenl ID 34 pln Card adQI' 
5'~6pi11Clefll ID34 pln!i<ld<ol 
8' 9COM Clan I RS232 Se!. Q~ 
36 pin Cenl ~r Cllltflt!C IDI 
36 DI" Cent IOC -t~r 

St01 
ill.Ill 
$1UI 

'"·....." 
I I.II 

RETAIL STORE PHONE NUMDER.S: (Qotsworfh:) (21~) 709-5464 .. (Irvine:) (714) 660-1411 
Olrc le 365 on inquiry card - ...~ ,.. _ , ·~·~ ~ . , 



PRIORITY ONE ELECTRONICS 

SIEMENS FDD100-8 

8" FLOPPY DISK DRIVE 
SINGLE SIDED, DOUBLE DENSITY 

SHUGART 801 RCOMPATIBLE 

o~~ ~\\ 
gO t>*" 
ii~.. 

OEM INOUIRIH INlllTEO 
I1/1Cllldt $7 .OD per m... IOI 5liP1Jlf111) 

IUSIEFDDIOOI 

ORDER NOW AND SAVEi 

OUR FINEST DUAL 8" 
DISK DRIVE CABINET! 

·­ ~- - ­
- - --­ -­

• 1 'os!1,.~ ll!H5!.le ~ted alt CQO!lno lllr rellnbla d1!11 drlYt! op<r••IOll 
• AC 1'11Ut El.II r111e111d le •flt • llll<lJIOll><PNfl SUJl~"-•lh5V 

llmfl!I to 1'"1.P ~l!ll'ft~I diol< - 6A/·SV ii I A/24 V(ii till 
CIMhM ~ 10 "°""' !lpill\15 • Eoth 0C »ipply aM AC 
ano Un• ­ -ral!!IV ~d 

hit ML u.. Prfco .JJJ•. ft!R. 
IUUIUDIDIM IS'1 Wt •O ibi.1 S~95 llll U411. UU 
Wil b augmented oower SllPJ)ly 10 ~~le fillldOrl SlinVfAI. OI WlntlleSfes 
d1sli ~. ll'Cluda• lite lfosj< em\ioomtnl fflOlli'OI 
HlllUHIOUUI !Sit Wt 40 lb&) S13J.DO $125.00 
8UUIUIHOUI !Sh Wl ~O lbs.J $5&4-95 , 0 

THIN THREE 
8" DISK DRIVE 
CABINET 
• Silllllll'tS3nall-l"Ofl8. d1Ska1"'5 • sv 6A.-5V ill IA,24V 6A 
• 0<ie AC POWe<tll!lllec10! lo! Ofle IJJll SIU drive • SV OlllllJI ""er•VOI!· 
oge prGletled • D~l!Gflil ois1! eriw11nme«·a1 fllOllll01 Is avaltible IO 
m11111100 111id ~rarm you tc in le"1al leJ'lf)efllllH 1~clll~ ~OOftllUS ta'lfi 
'"" • ••,.. Ull l'llu uu: f'lttl 
lllltlUIEm $495,00 s;J 74, 00 

Wmt DIH [lfllHlllllTAi •HITOI; 
IUlllUD€TITD $584-!li 841/lf.OO 

DISK DRIVES 
TANDON 51/," HARD DISK 

1m11mc11 t platiel 6 Mllyt~ ISh. Wl 9 lbs.I $141.00 
HTWlllllOI 2 ptattet 12 Ml1Yte (5n Wt. 9 fbs.1 $185.DD 
llT11'1DU 3 plaltet HI M~yt! !Sh. wt 9 lb$I $I 041.00 

DUAL HARD DISK ENaOSUkE 
8'1P!llllft FGI abtwo driws 

TANDON 51/," 
lmD11111111 ISldc!d46 TPI $2%5.110 !FDU115.00 HCll 
IUTID11111111 25fcll!d43TPI lH0.00 ZIDll,215.0am• 
1mo111IlllJ ISfded 96 Tl'I $%11.ao UGll $2111.oo He• 
HTllDTlllM 2Silll!!d96Tl'I tHCl.DG ZFGll$al5.0hac~ ,..,,,lq Wtlt~ II IHH lllm! I i.L Hclil 

MPI 51/4 '' FULL HEIGHT 
Hlrf.11• I Sided 48 T1'I •200.00 
11111"'2• 2 Sidi!! 48 m 8270.00 
1Ulf"91• 1 Sld!<i .96 TPI •275.00 
IUINt" 2 Sided 9fi TPI auoo.oo 
• llr,piO<ll! WI~··· .... for lht M~ '$1)1~ ~Iel .. ""1h"" r lo< Sllll~i!l'I $!'fla 
bo:<il ~ 5h'P!fl119 Wna11t· 5 lilt! 

MPI 51/•" HAU HEIGHT 
IHPl501 t Slilerl 48 ll'I !SI\. WI. 4 llJs I 
H•l'Mt 2 Sldtd 48 !!'I !Sh wt 4 lllsl 
IUIPll01 I Sicted 96 IPI !Sh. WI. 4 lbS I 
IUINOl 2 Sil.ld 96 JPt rs~ WI. 4 lbs,I 

•2t1a.oo 
8300.00 
8300.00 
8355.00 

SHUGAP.T 8" FUU. HEIGHT 
HlltllOU I sldtld 118 lb!.~ 8389.00 

QUME 8" f\JU HEIGHT 
HQ•IOR 2 sidH! (18 lbs.I .sao.oo 

2FOii14110.00 each 
MJTSUDISHI 8'' FULL HEIGHT 

u•~• hal!d(te 1st 

MPI 8" FULL HEIGHT 
IU•l'Mll I Sldell 11 1 lbsl 
tu•l'l4U ~ sl~ (11 lbsl 

HB0.00 

1380.00 
1"80.00 

MPI 8 11 DUAL HALF HEIGHT 
!SAME 511£ AS Cl~E FULL HEIGITT) 

II l'IAIO I S' illlllt(2.2~ .) 
IU•P1•U D 2 skl!!CI 112 ib5.) 

8780.00 
1870.00 

TANDON 8" HALF HEIGHT 
lmDTllMll t $1lll!d (ti I~} 1385.00 

2 FOR f375.00 each 
IU'Tllt~I l 5ideii l9 llJS.I Hll5.00 

2 FOR $475.00 each 

MPI 8 11 HALF HEIGHT 
111111'141'11 I SlON If 1 IQ S.l 
111111'\41• 2sllli!d (!l IO~I 

1380.00 
$.480.00 

5114 " DRIVE CADINm 
DUI.MAt C5 SI 5 <'" Callinel 15 lbi 1 
IU.dlUCi ll<J I 5 " Ctbmd 19 lbs.I 
llJllZCllC JMR2C5 ..iilil"'1i11d~lncillle19 kl 

eee.oo 
989.00 
'89.00 

DUAL 811 HALF HEIGHT 
FLOPPY CABINET 

I• l4V ~ 4/\. SV ii 3A ffi] 
·5V qr; 800m1 

• FOB oooleil 
• &x:~e led pow•f ctVllll!t:liMS 
• All s;lllOll!S t~tt!I! Utl Met Ott "1n 
IUlllDTIJll DualThin Une Ca.bill-1112 !l&l S225ll0 

DUV THE CADIN£T '- DRIVES AND $AVE.I 
With ! T..den Tll11llna1 

IUPHllJTlll Cab!Mlw/2 THDTMB48 1· I •kltd(30 lb.:) IU,CIO 
IUPHHIRlf O~bllll!lw/2 1HDTM84 112 . ?!llded(lO Ital ma.oo 

Wiii! 2 MPI Sllmllnes 
UPDlllllH'll Ciilll'llll wl'l MPl41 M • 1 5iCled 130 1bsJ l IZl.00 
IUPDllllllPIZ C.bll'llll wl'l MPl42M • 2 sllle<I (30 1bsJ llM.DO 

OpU1111 

TERMINALS 
VISUAL50 

-

I 

~-

\61\ \ff\ . 

41 lbs) 

,... ..... llnl:l1lflll• Liii l'dt1 UUi ,.llJC'E 

IUm.IOIW e~ &While 12" 5695.00 •as.oo 
Mii.Rh GreenSa11C1112" snoco •ess.oo 

FEATUllE CIMPHISOll CHAIT 
JUlltrt; 'llUL bnltll• AIDI lUr T1llN11 

Ill fl"11 91..,.111 ....... "' HH 
TI" & &WIVd YES H .. .. II 
ctetacl!l!Q ~liaid ~s ID YtS .. ID 
IH,yRollO\ler YfS H YES .. ID 
AU<l>flle Kt\' Cllc YES YES lO H IO 
Mlllll Sl!Hll! Mode 11:8 .. •• •• II 
Stat"' lJno YES ID H .. .. 
Ftlil 5 Ml•ibul< 

Setecrlon YfS IG u .. YES 
.SmoiMh Sct~N YES ~· n .. ~·une Or.a\Olno 

Cl1111act11 S•t YES .. " •• ID 
loido~RCY/ 

1'1( Aatu \'fS .. IO IO .. 
Arui""badi.ij>fl 

l'rlllll'•-bl• ES .. •• •" '° 
VISUALOOO 

The \ISL330 !ermtna!GwfM etOO!illi Ille DEC VT52, Oalil Cielleflll PZDO, 
lim1Siogle"J AOM·3~ 1ndHai~lne 1500 Olllcrliralom Inell.it' 1~ uii:'f 
CJTO!framm~ • l111ction ~en 11111! dr.lwlno ch11 a(l~• Sl!l Jlif1111 llt 2 !1lfl!d 
scrol~ spnt sc1oe · full edrtll\g. •nd fllO!P"""illlle no•>"•olvtile aitlill'Wlil< 
labbi119 Ot IW!lll tabbl"I) l1>tWa1d a~ bat~ward J<St 10 Mrhl! ;i tew. 
Tht nslAUCIO nas ill cl Uie nme1unttjoo5 .. 1111330.buldOes rdhiMI 
~l rlirnUlo llon. Tha YIHAl .0 IS ANSI X3.64 aimpi1b11re. 
8mtJIOll ANS I )(J,64, ll" Grile<l S1095,00 '91UO 
IHILUOH Gc~n I (" CRT 1511. Wl AI lbl) :$120000 Nff.OG 
IHILUOl4H Gt~n 1A" CFIT(5'1 Wf.HlilsJ 51250.00 U..t .OCI 

TELEVIDEO 

HNITUll'HP Wl2ndpaae ll1C7IOT\I kit F RE E(AS95 QO Valllil!) Sl:UO 
IUl'llTWISOotP W/2ncl, 3rd, A 4lh P>Jll ""'TrOl'j k<t FREE 1111.00 

IA 285,DO \lallil: ~ (:i!Ja;a j1""" 37 Ibo. nch~ 

ltrnW1 D lio w. ll:fmiA;d f3l' lbS I 
lllTIJl70 14" BD/132 «ii lMl1lllill (40 1115) 

$561.15 
m1uo 

UDEPtTY ELEORONICS 
lllUIFIO Fr~m 50 (S~ W1 30 lb$) 

ADDS 
5599 00 $A700 

IUVllUO! 
1110llt!OU• 
IUOIEIOI 
1Ut•£101 
1uo•r100• 

5095 OD SS7UG 

QUME 

-
80 Cotu111n Git q 15h Wt. 0 hS I l»0.00 
80 Cotu111n ~ rsi Wl. 30 105.I '165.00 
801132 Colmm GrllfQ !Sh WI JO tbs-I :flU.00 
22 lullCliorl i.ey. ea ai1 Green 130 Ills.> tHt.oo 
2.2 fu111;1oo l<e). all eol Alltler 130 lllll $76UCI 

l\ETAJL STORE PHONE NUMBERS: (O\otswol1h:) (21~) 709-5464 ­ (Irvine:) (714) 660,-1411 



,... ,.. .... ,.. ....... 

PRIORITY ONE ELECTRONICS 


P..i h lntrt,11.. Ult I'd•• 111 Prtc. 
IUTAXHll Mt!dlJm flesolutlc!V3 1 D Moos '399.00 inua 
lllTUHD s~ Hllth Re!/53Q llnff $699.00 '85UI 
Stl"ltl Wtltlll HUn. 

fUfUll:I: 
• IN:illdll!i ••>n10ltemont Illi g • Wtll~ prflt;c:I wllO llW! 
9 I 00'!1. Surtaco tested • Uf~line· ..,.,rant\'! 

SINGLE SIDED 
40 TRACll ­ 1 BOX 

DOUBLE DEllSITI Of 10: $ 25.00 
IUElllH llf0~U111• 
IUUlnuo1 sou Sector 
•u1nmo 10 Set;l(I{
•ull1m1 1ti Set:ID! 

ao:rs: $ 40.00 
10 

eons: $180.00 

U.S. 
ROBOTICS 

1200 
BAUD 
$379.00 
Auto Originate/Auto Answer 

Pllt ••• IHCdJ!IH Ull ...... UU. PllC[ 
llUIUlllAl?IU 1200b.'M!Auto0flo/~r S599.00 
HUllPUIWHO 1100 baudAull>Orlll/A.nswer $H9.00 
HllllTtll&CI P-d Cornm Sortw~re 8" CP/M 
lUUllTtllACU Passwao Coolm Sgrtware S • ~ 
IOllll•UIOOO Micro llllit 300 Baud S17~00 
1111111•U111no t.lk:ro Urt: 1200 DIJCI S4~9.oo 
IVUllWlllOO A11tq Un~ JOO Bi11ld 5219,00 
llUUIHl.lllZOCI Au10 Un~ IWO !lllUd S499,00 

<ShlPOltiq Weig1tu Oil _..,.~ 11ems ·~ 111$ e;ic~ 

D.C. HAYES 
9'DCllD400P 12.00 llilud Slliillt~m 
•nc11U1111• JOO !li\Jd Sniartmodem S.695,(l!l ~U!i.DOS279JJO 
IODCllGHGP CiwunoQrai>ll S2~9DO Ill.DO 
IOICflO llOP Mlc~m lOO 5399.00 I .DO 
IOICllDDGaP M!c:rnModem II $37'100 . .DO 

RIXON 

ltOO BAUD 
AUTO OIAl 
lllMECT CINIECT lllODEMS WITJl 10 MUlllllH lllElllDllY 

IUIHZIU.. 120.0BalldSlallflAlllfeunlt S49~00 f. 11i.00 
IHl~crm 1200 IBM pt• 1nodem (2 lbs.) S49S 00 711.00 
IUllJlPC~H I ISM PC'• M em Soltware 11 lb) II.DO 
IUl'Hmtll IBM MDl!tm& So1twaro Tagal~l3 •1:5.l 139.00 

MURA DIRECT CONNECT MODEM 

$79.00 

0 • 000 OAUD MUM MM-100 

• 0- 3110 Baud • RS232C mlrrlaco • Full 01111tn • C.amer d~tl!CI 

11101eator • 000 103 compa•1llle • l ow w11age • 01'11'n• ll!/Answer 
swltc:ti Rlecl•lll• U1I Price Ow Price 

BU•HHtOQ O lOO~mOl/em(2~1 S'.99.95 8711.00 
•uc•DIUJHF 11$232 c;ab1u ,1 us 

(',i ~!~.:tJ~HP-75C PORTADLE COMPUTING SYSTEM 
AS FEATURED IN THIS ISSUE OF BYTE 

HP-7SC ACCESSOPJES 

Urt l'llc:1 

II llNZ101l SKB Mmioty rnlJdU!ejll~t Sl95.00 $1'1.H 
Ill Nl'l210U 30 813111c m~Qne1k card~ t8azl UUI 
tu MN270H 
H IPIU 161 

I00 81 tnaQJleliC t:irlb 
t10otebooll Caul110Jt1fi(01y,S) 

(1111 
[11111 

•11.1111 
SIUI 

HP-75C Soffware 
.. llMl1..15014 ViS1Cal c" lllUI 
IU llf"0007"1 IOlt Ted RlimaMer Ill.DI 
IU llP0e01$oll01t Math P '14UO 
9' NNOOlt-l IOlt Sl1~P;1c SHUO 
IU MNllll•tl015 OaloC.,.miunic:a lions Pac 1145,ff 

HP.IL PERIP1tERAl.S 
fnr HNI Cl AHP.75C 

,_, llt. lmff'lln 11:11 Prtu 
IU llNZltOI HML lllterlace Sl 25.CD 

lrocludl!d ln HP-75C 
IU llfalllA DIQ41~1 C1ssel~ Drf'll! S4 50,00 
1U t!NZUU O!Qilal ~1 es (10 pa~ 
IU lll'IZllH 'IJiermal Prfnlt:<IPIOltet $4500~ 
IU Ml'a HIA "Tbermll Prinlfi Paper 16 IOll•) 
IU MPUIUA Vld!i! lnlt!daa: $225.00 
II IPlnM& RS-232 S~tlat lnlf!tlaCI! 5295.00 
IU Ml'IZ IPA Gl'10 IMIMaOQ S211S.OO 

SERIES 10 PROGRAMMABLE CALCULATORS 
8U HP.1 OC Scien1111c S 70.00 .• 5g,DO 
8U H,...H C Adv WBll~IC S 90 00 •11t.DO 
8U H,...t•c 11.tN llnant>al 5120.00 8ft.DO•u HP.1 sc Ad• sci. w1mo111 s120.oo an.oo 
8U HP.1flC D!oil1I 6 Coml)Jter sd!llte $120 00 •ff.OD 

(Slllpj!lllQ WetQ1111 M a"""' Cll1tulo1101T J lbs t~ctQ 

W• now o•rrv lh• complete Jin• ol ••rl•• 40 Appllc•Uon P•c• •nd Solullon 80011• 

12'' P..GD COLOR VIDEO MONIOTP.S ! 

~~ 

01t l'l'ke 
I II.DO 

IMUO 
I tUI 
U4UO 
• Io.oe 
1171.H 
UAt.H 
U.49.0G 

au 11P.1sc 

Ust Pric~ S995.00 


THIS MONTH ONLY: 

$749 

HP-7SC Solutions Dooks 

IDMl'Mt1..1JOOI 
IUMPOll1._!,.. 
H Jll'907&-1feal 
90 MPll01"1JOlll 
HNlllD7$-1Hll 
.. 1..071-!JllGl 
II llW071-1Hll 
IU IPOIOJl-1HU 
IU IPOIOJ&-lHll 
1u .,..,..1aou 
IUIPOH76-1Hll 
II Ml'DI01"1HU 
IU ll"ll0076-UOll 

HP-41 C/CV HAND HELD COMPUTER SYmM 
IU 1"41G tlalldheld COITil)IJtOI S19S.00 8f59.00 

II 1"41Cf !landhold aimµutCI sm.oo $219.00 


w.15~ tile memari 
IU l"ZllMI Card re• S19500 .159.00 
IUPlllUl ()pllcal Ware! 5125.00 . n.oo 
.Ii NM111• cassette dnve S4SO.OO•~.oo 
IU Nl"IZll!A Thtlllllil Prlnler $450.00 •349.00 
Ill M"HUA Vldell l"!et1a~ S225.00 $179.00 

(Shll>ping Welg1JIS in oW.e 1~ 5 ·~ ear::hj 

ENHANCEMENT MODULES; 
JU "PUllOA lfP.IL r1lCldUlt $12.5.00 895.00 
IU Nl"IZ HOA Ouid RAM module s 75.00 ....oo 
II Nl"IZllOA £>;Ce.Pd MltliolJsl s 75.DO 859.00 

memcry modol<
1u MPt1111a E>t memoty modi.I s 75.oo ase.oo 
IU MNrlt!A rlil'll! lllOCl1JllJ $ 75.00 859,00 

l5lllPIJl111;1 We!iJtd• °" obwt lll!ll15' I lb. ucllj 

51/4" FLOPPY DISKETTES 


Mmtb I 
Math II 
Malh IH 
Flrlancc 
Gat'!le$ 1 
Garnes It 
Rr<il Elta1e 
UO U111ilies 
£1ecU011itl 
r~s• Stallst~s 
Gr>p111Cs 
Ma" Moll~ O</pllC>tiOIVl'IN;tty 
SlallSttCS 

uuo 
ta.ID 
tu.JO
i».oa 

'"nua ·" 
m.llD 
ta.IQ 
.nua 
:iu.11 
~,.. 
PUii 
nuo 

l\ETAIL STORE PHONE NUMDER.S: (CJ\otsworth:) (21~) 709-5464 - (Irvine:) (714) 660·1411 
~ i.,. "llCC:: """"' ' """"'"' ~'"' 

http:S19S.008f59.00
http:S211S.OO
http:S'.99.95


S\ISTEM CLEARANCE SALE 
ITEM (No. & N•me) QTY 
DATA GENERAL MICRO-NOVA 
Cabinets w/ muffin fans 6 
4207 MN Asynch. Control 14 
4208 MN Console Debug 5 
4225 MN Comm. Controljer 7 
42.26 MN Synch. Cont.roller 7 
4227 MN 4 line A.synch Controller 4 
6038 Single Diskette Subsystem 3 
6039 Dual Dfskette Subsystem 4 II 
6102 12.5 MB Winchester Disk MN 1 
8561 MN 9 Slot 4KW Mos 3 
8573 MN 8 Kw Mos MEM 15 II 
CENTRONIC PRINTERS II 

761 KSR Centronlc Printers 8 
HAZELTINE VDTs 
1410 Hazeltine Video Terminal 2 
CODEX MODEMS 
201 Codex 2400 Baud Modems 9 

' 

To rubmlt a bid or for further 

i1ifonnario11 conract: 


CESARE DEL VAGLIO 

Tel: 212-997-3766 


-

TIRED OF EPROM HASSELS? 

WITH THE MICRO XCPU FOF\GET: 25 VOLT 
f'OWEA . UV LAMf'S, PULLING·ERASING· 

INSERTING El'flOMS 

BASIC ON ~p - STRINGS. INTERAUF'TS, MUCH 
MOOE:HAROWARE 16 arr MULT AND 01\llDE 37 
"5. 42 ,.s .VOLTAGE AEGUlATOR, RS·232C FOR 
PROGRAMMING, 4K EEPROM (X2.816AJ, 4K RAM, 
AUTO STAffi PR UP ·EXPANSION llOAftOS. 
AVAILABLE. MICAO XCPll - 5195 EPAOM 
BURNER \IEASION FOA DIE HAROS - S1 25 

MICRO APPLICATIONS- (3051725-0944 
515 ANDREWS DA, 

MELBOUANE BEACH, FL 32951 

Clrcfe 285 on Inquiry oatd. 

APPLE II COMPATIBLE DISK DRIVES 
O~'LI'. ,,....... .. ..... . . . . . . .. SJ'09,0IJ 
COl\'TRO/J,E:R CARD...... , ... ,•••. .S 66,0IJ 
,/LJT l'Ul'G I Af\'D R ' 

VERBATIM 
5V. " D/$.~t>'ITFiS SS /JO SlJIT 
Jlf:N HO>.' OF' /0 .. .. . . .. .. . . 523.99 

EPSON PRINTERS 
M.\/ff!fT .................... , , , • ,$46:1,IJO 

OTl/f:R MO/JF./.'; . • .. .. .............. CU.L 


TELEVIDEO 
9/0 ..... " . .. ........ " • S:J:J9.00 

925 $119.IJO! , o, •f •• • •I • > ! I I• I' 

951) ... . ......... .. . S.929.IJO 


MONITORS 
12" 20 11/Z 
GRh"f;; ·. • • . Jl21MO 
>\i\18/i'R ., $129.00 

IBM PERSONAL COMPUTER 
6411: Cam•o c:..rd • ••. • •.•••.•• , . s.u.~. Oll 

OZreel1, Irle. 
1400 Crofo nurn At:v, Sul t~ F.J!i 
.'iallln Clam, CA 'J.-w;o 
(HOO} 111.(,(,77 
i11 Gali/. (4'1HJ 'J"1<VJ9H7 
I'/,,,, .If() '"'"'""! 

Circle 322 on Inquiry oard. 

BASF 

FltxyDisks 

51/4 11 

Speclly .sol!, 
10 0< 1& 511CIO< 

1 1 ldeldo11ble den:sUy 
2 sided/double denslly 

S20,00 
3.UO 

Prlc.11100 

$1115.00 
32S.OO 

8 fl Spec:ll~ salt 
or 32 Hclor PrlcellQ Prlu/100 

1 $ ldel$lngl1 cl1nslly S21.00 S195JJO 
1 sld.,Jdoubl1 d1>r>slly "29.50 275.00 
'2 sided/double deMlly 34.SO :t.25Jl0 
l:lnifild Cllocl . ......, Ordol • ,,...,. a.m 
...... tll 1 ....t ... pwuno1.-. ,. olo11. 
Ud U .00 to 1ldl .... lw Ul,S. lllpofif cilqt1. 

NJ 111-11 Mid 611 NJ lliioi Tu 

Oaaler Inquiries lnvlteu 

Clrcle 127 on Inquiry card. 

APPLE COMPATIBLE 
rnsk Drive ••••..•••. . $150.00 ea. 
Controller Card ..... • .. $35 .00 ea. 
Computer Case .. .... . . $55.00 ea. 
Keyboard . ...... ...... $70.00 ea. 
Switching Power Supply . $49.SO ea. 
Joystick .. . ......... •.. $15.00 ea. 

l'rloea lor dealers In QUanlltles ol 26 or 
more. End User Inquiries welcomes. 

EU:CTRAOE CO. 
(408) 946-2541 

780 Trimble Rd. Suile 605 
San Jose, CA 95131 

Clrcle 167 on Inquiry oera. 

Save$ on 
Computer Books! 
We otter a 10% discount 
on computer books from several 
publishers. 

Fast. reliable service and low 
shipping charges for mail orders . 
Write for FREE catalog . 

DOWNTOWN 
BOOK BAZAAR . 
Dept B 
P.O. Box 2490 
BrooklY11, N .Y. 
1120Z 

Clrcle 156. on Inquiry card . 

Exclusively 

UNIX* 
and C 
Information 

Thal'• UNIQUE, 1h• OldHt and 
1119Ht monthly n•wtl•tt•r covering 

lhe IJNIX• and C mulcalpl•o•. 

• produc;I rev~~wslllallngllprlcu 

• appllo•tlonlllutorl•l"lndaxaa 

• lndualry lnalde lnform•llon 

Full year. SU ('70.00 Foreign! ·Wtli•, caU 
or elrcl• reader HNlc. number for luU 

brochura and FR.EE a1.mple eopy. 

lnfoPro Systems 
Dept. I • lox 33 • E. Hanover NJ 07936 


(20-f) 62.5·2925 

'UNIX Is a 1rad11m1.r1t. ol Bell Laboratortee 


Formerly The UNVC $offwQre U•f 


Circle 222 on Inquiry card. 

MODEMS 
JBM·PC 
Rlxon PC 212A $465.00 
0 PJug11 Into IBM PC card slOI 
•300 and 12()0 bps. asynchronous 
·FulVHall duplex 
"Automallc dialer, lone or pullie, auto rDClla l 
"Ballery prolected memory lor number 

storage 

PC212ASoftware t 49.00 
'lnterfaoos PC 212A MODEM to PC 
"Menu driven 
'Sloroa 111lephon11 numbers, too-on 

proceeluros 

APPLE JI. APPLE JI PLUS, FRANKLJ , 
BELL AND HOWELL 
MultHec:h MODEM II Sl65.00 
"Plug.a Into 1/0 s lot 
'300l>ps esynellronou5, lull/hall duplel( 
"Automatic dfa Je r 
"Menu driven software 

Pennsylvania residents add 6'/o ~alas 1a;x, 
90-day return-to.factory wat1anly. 
10-45 Clellvery. Shipped U.P.S. 
Clieck, money order COD to 
Jam., Fo.r A~Us 
BnlwnJbur1 Rood JIS/$91.11'1 
Rox IJ98 R.D. 11 
NtwtotM , PA ll'!N() 

Scotdi Diskettes 
Rely on Scotch• diskettes to keep your valu­
ableda1a sale. Dependable Scolch diskettes 
a.re tested and guaranteed error· free. The low 
abrasMly saves your read/Write heads. 
They're compatible with most d lsketle drives, 

Dealer l~Q~~" 

lnvrled 


Clrcle 341 on lnqul.y caret 

(800)235-4137 

http:S:J:J9.00


COllftECTORS 
IOP· 16 IOC DIP-PLUG 
IOE· J4 JDC EOGE· CAAO 
ICC·14 DIP "HEADER" 
ICC-18 O!P "HEADER" 
44P·ST PC EDCE· CARO 
0825PC/P VERTICAL 

PC·MOUN'T 
DB 25PC/S VERTICAL 

PC-MOUNT 

TRAftSISTORS 
2NJ904 T0-92 10011.95 
2NJ906 T0·52 10011.95 
PN2222 T0·92 1oon.95 

CERAMIC 
MDftOLITHIC CAPS 

AT THE PRICE 
OF DISC! 

1UF· MONO 100112.00 
.047UF· MONO 100111 .00 
.OIUF- MONO 100/10,00 

PRIME LED'S 
JUMBO RED TCIO/ a.oo ' 

JUMllO VeLLOW 100112.00 

JUMBO GREEN 100112.00 

S0~2 ·7760 101 1.95 


MICROPROCESSOR 
COMPATIBLE 

CLOCK/CALENOAR CHIP 
3.95 100/ 3.25 .... 

32.768KHZ XTAL 

OTHER CRYSTALS 
3.579545MHZ 
5.068HMHZ 
18.432MHZ 

JDR DISll DRIVE 

BLOW OUTSI 

SA 410 81460 
*11985 s149a5 

* % Mb Storage * 1 Mb Storage 
*SS/DD *OS/DD 

* 80 Track - 96TPI 
* 6 ms - track to track
* 5%" - Standard 

Format 
* 90- DAY GUARANTEE 

SALE ENDS SEPT. 30, 1983 

DISK COftTROLLERSunHR l.C.'S 11.95 
18.95 
1e .9S 

CRT COnTROLURS 
DP83SO 19.95 
CRT5027 9 ,95 
CRT 5037 9.95HAID TO FlllD BlACll 

COllDUCTIUE FOllll D·RAM CORTROLLERS 

VOLTAGE 

REGULATOR 


Tl PART #UA78M05C 

STANDARD T0-220 CASE 

S VOLT AT SOOMA CAN BE 

USED AS 7805T IN MOST 


APPLICATIONS 


Z80A·CPU 
Z8ll A· CTC 
Z80A·PIO 
Z80A·SI0/ 1 
Z80A· OART 
8086 16-BIT SMHZ 
68AOO CPU ToSMHZ 
6!A10 RAM 1.SMHZ 
68A21 PIA 1.5MHZ 
68A50 ACIA l .SMHZ 
6510/6820 PIA 

4SONS-LP 
4SONS-lP 
•sONS 
450NS 
2SONS 
i~ONS 

SPECIAL 
TMS4060/2107 

Circ le 240 on Inquiry card. 

http:100/3.25
http:100112.00
http:100112.00
http:100112.00
http:10011.95
http:10011.95


Z-80 
2.5 Mhz ll03S S.!15 &eooo 59,95 74LSOO .24 HLS173 . 6~ 

2101 2S6 .... \450111) 1.95 Z80· CPU us 8039 6,95 &BOO l ,115 l4LSD1 ~ 74LS174 .SS 

5101 256 • 4 l45Dn11 (emo•I J ,95 ZBO·CTC 4.49 INS·&o60 11.95 6801! 7J~S 74L$02 .26 74LS17S .SS 

.2102- 1 102.4 • 1 (OOn•) .89 Z&O· P~llT 10,QS INS·8013 l!US 6808 13.90 74LSOJ ,25 7US1tl1 ~ .~5 

210'.ll.JI 102~ Jt 1 (45Dn•) (LPI ,99 ZBO · OMA 14.!15 eoao '.J.95 68D9E 19.95 ULSD4 .2A 74LS189 8.SS 

'2102.L-2 1024 ~ 1 !250nt) (LPI 1,49 Z80-PIO 4.49 8085 5.95 6809 ll .95 74LS05 .26 74LS190 .89 

2111 ?SG • 4 (450n•I 2,U ZGO·SIOfO 16.95 81185,A-2 11.95 ti810 2.,.95 7~LSOI .28 74LS181 .89 

2112 256 a 4 (450n•: 2.99 Z8Cl-SI0/ 1 16.95 8086 2US 6820 us l4LSD9 .29 74LS1H ,79 

211"4 1024 l< 4 (4S0nl 6/9,!JS l80-SIO/l 16.95 8017 CALL 6821 3.2!> 74lSlO .2S 74LS1U .79 

2114-25 1024 • 4 12son1) e110.11S UCl·SI0 / 9 Hi.95 8088 39.95 6828 14 .95 74LS11 .35 7•LS1!14 ,H 

2114L-4 1oi~ • 4 1•son1I (lPI 8112.H 4.0 Mhi 8089 89.95 6840 12.9$ 74LSl2 .35 1•ls1g5 ,&9 

21UL-J 1024 -. 4 (300111) (LP) 8/1M5 ~.95 
ens us 5843 34.95 74LS13 .45 HLS196 .79 

21l4l·2 102l I 4 (QOOn1) (lP) 8/13.ll!i a1SS·l 1.95 68~4 25.95 7•LS14 • .59 74LS1t7 .79 

2147 4096 • 1 155n•I 4.95 
4.95 81S6 6.95 6'4S 14.9.5 74LS15 .35 7US211 ,19 

TM54044-4 40911 I 1 (450nt) 3,49 
11 ,95 8115 2!1 ,!IS H47 ius '14LS20 .2.5 741.5240 ,95 

lMS4044 .J 4096 1 1 (OOOnl) 3,99 
16".95 8111.5•2 311,!15 61150 3.25 74LS21 .29 74LS241 ,!19 

TMS4044· 2 4098 ~ 1 l2aon1) 4.49 
4,9S 5741 lUS 6'52 5.15 74LS22 .:2$ ULS242 .t9 

MK4118 1024 ~ 2SOn1} 9.95 
IS,95 8748 2 4,0S 6160 ·9,BS 74LS26 .29 74LS24J ,99 

TMMi01G·200 iU8 I 12oon1\ 4.15 
16•.95 87li& 24.!IS 68&2 ii ,95 74LS27 .1l11 74LS~U "1.29 

TMM2,016-150 ZU8J (15Dn• 4,95 I 
U .15 6175 5,95 1 4LS28 .35 74LS245 l ,49 

TMM201& ·100 2048. (100n•) 6.15 
ZBM·Sl0 f9 16,115 &&BO 2.25 74LS30 ,2$ 74LS247 ,75 

' HM811~·4 ~048 I (200no) tomo•) 4,75 6.0 Nlhz 8200 6863 22.95 74LS32 .29 74LS248 ,9!1 

HM6116~ 200. (150qo) temat) 4.95 ZBDB· CPU 11.95 6202 24.115 0047 24.95 74LS3J .5 5 7Al$249 ,99 

HM811E· 2 204.a. (120nt) (cmo•) 5195 ;rooe.crc tl.95 a203 39,95 68489 19.95 7US37 .35 74LS251 .59 

HM611ELP•4 204li (200n11 tcmo1HLP) 5,95 ZIOB· PIO 13,95 ll21lS 3.50 fi600 !MHZ 7o4LS3B .35 7KUS3 .59 

HM6116LP· l W481 pso"•I (cmo1l(L.P> &.95 Z&DB, DA.RT 19.95 8212 1.90 68800 1D.9S 74LS40 .25 74LS257 ,59 

HM6116LP· 2 2041 l (120n•l tc11101)(LP I 10.95 ZILOG 8214 :us 68802 22.25 14LS42 .49 14LS2:51 .59 

Z·6132 4006 I a !:lOOn11101t1l) 34 ,JIS 1121 5 1.75 68B09E 29.95 74LS47 ,n. 74LS259 us 

LP Low Power Otlll =Ouul·!l11lc 
34.9 5 8224 2.25 68809 a.ss 1AlS41 .1$ 74LS2.BO .59 
39,95 B22G 1.80 68810 6 .95 74LS49 .7S 74LS2H ,55 

8228 3,4; 66621 6.95 7US51 .2~ 741.5273 1.49 

DYNAMIC RAMS CRYSTALS 11237 19.95 HB•S 19.95 74LS~ .29 741.5275 3,35 

!2'37..5 21.!15 68P!i0 5.95 74LSS5 :a 74LS279 .49 

TM54027 4096. 1 j250ns} 
32.768 kh• us 82311 4,48 SHOO · 2 MHZ 74LSGO 1..25 74LS280 Mt 

UPD411 4096 ~ 1 300n0) l .O m"i 4 .85 820 4AS 74L-S73 .39 74LS213 ,69' 

MMS2&0 4096 • 1 poonsl 1.8432 05 6250 10.95 7 •LS74 .3 5 74LS2BO ,99 

MK •1oe 1119~' 1 lWOra) 
2.0 3.95 8251 U9 6500 

74LS75 .38 74LS293 .19 

MM529B 8192 ~ 1 7SOn1) 2.091152 3.95 8253 li.95 
74 LS76 .39 74LS21S -;ll9 

4110·300 1G384 1 1 (300n•I 2.4576 3,95 8253- 5 7.95 ' 1 MHl 74LS78 .49 74 l52H .H 

4116,ZSO 16384 I 1 12li0n•.I 3.2768 us 8255 ...., 8502 4,95 74LSU .Ml 7RS19~ 1.75 

41'6 ·200 103-4 WI 1~0Un'I 
~.57'-535 3. 95 &"255-5 us 5~0• us 7tlSIS -~S 74LS'J23 3;50 

41 16· 150 16304•1 (150n•I 
A, O 3.95 8257 7,95 6505 8 .95 74LSH ..99 74LS324 1.15 

411~110 183114. 1 (12lln•I 5.0 3.95 6251"5 us 5507 Ji.95 74LS90 ,55 74LSU2 1.29 

2118 18384. 1 (15001) (Sol 5,0688 3,9•5 8259 6,!IO ~520 4.35 74l591 .ll9 741..9353 1.29 

4164·200 '5~35 ~ 1 llOOn1l lhl 5.185 3.95 &2S!l.S 7.50 6522 7,95 74t.s92 .SS 74LS363 1.35 

4164-150 65S3B ~ 1 (l50ns i i5~ I 5.7143 3.95 11271 J9.!IS 6.532 9.95 74LSU ,SS 74l$3S4 f.ll5 

sv 
6,0 J ,95 8272 39,115 8545 22.SQ 74LS95 .1'5 74LS365 .A9 

llnQflF S ~OU IUPPIV fi, 144 .S .95 8275 29.!IS &551 11 ,a5 74lS96 ,99 7US,66 .49 

6,5536 us 8279 &,9:5 t MHl 74lS107 .39 74lSJ67 .AS 

EPROMS 8.0 l.95 8279·S 10..00 6502,A 6.95 74LS!D9 .ll9 74LSJ68 .•s 
10 .0 D,95 8281 6,!ilO 652aA 9.95 74LS1n ,39 74LS373 1.39 

1702 2.Sfi ~ 8 [1u•J 4.Sll 10.736635 3.95 8283 uo 6532A. 1 L95 74LS113 .39 74LS374 1.39 

2708 102.4 • a (c son'<I l ,95 14.31818 :us 8284 550 G$~5A 27.95 7CL,i;1 14, . JS 74LSJn 1...19 

2750 102h B (450"5) (Sv) 5.95 1S.O J .95 8288 650 6!>!i1A l1.95 74L$122 .<IS 74lS37& 1.1& 

2716 2D48 I 8 (45Qn1) (511) l.95 1&,0 3,115 !287 6.50 lMHZ ,14LS123 .79 74lS3T9 1.3S 

ll716· 1 2048 • .• (35il"•l (5•) 5 .95 17.430 3 .95 8288 25.00 65029 14.95 74LS124 2.90 74l.S985 uo 
lMS~516 2045 a 8 l4S0"1) (5~) !i,50 18.0 tl,95 8289 49.95 74lSUS .49 74LS3H .AS 

TMS27 H> 2D4B .a 8 45Dn•> 1.95 ' 18.02 3 ,95 74LSl26 .49 74~S390 1.19 

TMS253l 4096 • a (450no) (5•) 5,95 itl<O 3.95 UARTS 74LS132 .59 74l.S393 1.19 

2732 41>96 • e (450n•l <5•) 4,15 22..1184 J ,95 DISC AV3·1014 &.t! 74LS1(1l .59 74l~95 1,19 

2732-250 i096 < B (250n•) (!iv) us .J2,Q 3,!15 CONTROLLERS AY5·1013 us 71LS135 . 39 74LS399 1.49 

27U·IOD 4096 • 8 (200n11 (Sit) 11.85 1771 16.95 4YlH015 us 74l.S137 .98 14LS424 2.115 

27U 81!12 1 a (450n•) l5•J 9.95 CRT 1791 2us PT1472 !l.95 74LS138 ,55 74LSU7 .37 

2764 ·250 8192 • 8 12SOn•l (5•) 14 .IJ5 1U3 2~ .IS TR1602 us 7U.S139 .55 7U.5490 us 
2764-200 819'2 • a (2.00nol (h) 24.515 CONTROUERS H!I~ 49,95 2350 9,95 7CLS145 1.20 74l5624 J .99 

"tMS2564 H91! I I !450n•l 1Sv) !7.9S 6845 1~ .es .,797 49 ,9S Z6S1 a,95 74LS147 2.49 74lS640 uo 
MC8!784 8192 <I 450n1) (5~)(24 pin) 39.95 68845 111.95 2791 54.85 TMSi01 1 5.9$ 7U5141 !.JS 74 LS60 2.20 

27128 1113100 c.rr C1il HD46505SP 15.95 279~ 54 .95 : IM6402 us 74LS151 ,55 74LS66t 1.&11 

So • Singles Voll .suppr; 
6847 11 .95 '2795 5U5 1M64DJ us 74L·S153 .55 74LS669 1.111 
MC137a 6.95 27t7 59.95 INSl250 10.95 74LS154 1.90 74LS110 1.A9 

68047 :l.4.95 6843 34.0.S GENERATORS 74LS155 .69 74LS674 9.65 

EPROM ERASERS 8275 2us 8272 39.95 BIT-RATE 
74LS156 .69 74LSH2: 3.20 

7220 99.!JS UPP78S 3&.95 
ULS157 .5.5 74LSHJ 3.20 

CATID21 39.9S , MBtla75 29,BS 
MC1441 1 1 1,95 74L.S!H .59 74lS61l4 l.20 
8R1941 11.95 

Tlmor CRT&OJ7 49.9~ l\IBD077 34,95 4702 12.95 
74LS160 ,59 74LS685 3.20 

lMS991&A 39.95 1691 17.95 COM501&. l&,.!15 
74LS'1BI .55 74LS68B :Z..40 

OPBJ.50 49.SS 2141 10.95" COM8116 1G.9S 
7~1.5162 .69 74LS689 u~o 
74LS16l .65 74LS763 24,115

MM5l07 10.95 74l5114 .59 11LS95 1;.49 

CONNECTORS FUNCTION 14L$165 .95 81LSH f , 49 

RS232 M4LE 2.50 14LS111i 1.95 11LS97 1.4! 

AS232 FEMALE 3 .. 2.5 74l5161 1.7S 11LS98 1.49 

AS232HOOD 1.25 74LS169 1.75 ULS2.521 2,10 

s .100 sr 1U5 74LS170 1.49 2.51.52$&8 

· ·~ 
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400 19 741 )2 ,45 LMJ01 ,34 LMJ40 t•ee 7800) LM56!; l.49 LM180D 2.37 OA 3 02J 2.75 CA30U 1.65 4000 .29 4S27 1,95 
401 19 ?41 36 .so Lf\11 30\H ,79 lf\11841 9~ LM567 .89 tM1812 8.25 CA 3039 1,29 CA 3013 1 .55 4001 _25 4528 1-19 
402 19 74H1 .65 LMl07 .45 LM3!>0K 4.95 NE S70 3.M l "'l &JO .'1.50 CA 3046 1.25 CA JOBS .BO •OO? 2$ 4531 ,9S 
403 19 74142 l.9S LM309 .69 LMJ60T uo NE571 ~ . 95 LM 1871 5.49 CA 3059 2.90 CA 3.089 2. 99 4006 .89 ~532 1.95 
404 19 74143 2,9$ LM3D8H 1,15 LMJS8 ,69 NE591 2.75 l M1&72 S. 4~ CA 3060 2.90 CA 3096 3,49 4007 . 29 4538 1.95 
cos .25 74145 .60 LMl09H 1.9S LMlS9 1,79 LM709 .59 LM1 a7t l ,20 CA 3065 1,15 CA 3130 '1,30 4008 95 4539 l .9S 
406 .29 74147 1.IS LM~09K 1.25 LMl76 3 ,75 LM710 .75 LM1889 1.95 CAJOB O 1.10 CA 3 140 t . 15 400.!I J9 4 5~1 ~6· 
407 ,29 1• 148 1.ZO l!.13 10 ps L'i!371 195 L1'V11 .19 l MUSG PS CA 3081 1.65 CA 31 46 1 ,85 4010 .45 4543 1 ,, 
408 .24 74 150 1.35 LM311 ,64 LMJ7S 2.50 LM713 ,49 ULN~003 2 .49 C A 3150 1.19 4.Q11 25 4559 s,n 
4011 19 74 151 .55 LMll 1H 69 LM37P 4.50 Ul7iJH .55 LM2177 2.0S 40 12 -25 4555 95 
410 la 74 152 .65 l.r.13 12 H 1.75 LM380 .89 LM7lJ .91 LM1171 2.25 4013 .Je 4556 ,gs 
411 .n n ls' .SS TlLr.13171< l .9S LM380N ·S 1.10 LM741 .35 LM2SOO .85 ~014 ,79 4501 1.55 
412 ,)0 74 154 1 .-2~ LM317T 1.19 l.M311 1.60 LM741N • 14 .35 LM2&01 I.DO TL494 4.W 75365 1.55 4015 .39 4582 1.95 
<13 .35 H155 .75 LM318 1.49 LM382 1.80 LM741H ,40 LM3900 .59 Tl.4 96 165 75450 .59 401 6 .l9 •5&4 .75
4U 49 74156 ,65 l.MJ18H 1,59 LM3Sl 1.95 LM747 .69 LMl905 1.25 Tl.497 J 25 754$1 .39 4017 69 4SB.5 n 
416 25 14 15' .$5 LM3t9H 1.9D LM384 1.9.S LM748 ,59 LMl~09 .98 75107 1.49 7S452 .J9 4D U 79 4702 1i,9~ 
417 .2s 74159 1.65 LM~19 1.25 LMJB6 .H LMln14 1.19 LM391l 2-25 75110 1 95 754SJ .,9 4019 . ~9 74C 00 .lS 
00 19 H 160 .65 LM320 jso~ 7900i LM317 uo LM1 30'.l 1.95 LMJ914 3.96 75150 1.95 75454 _3g 4020 .75 74C02 ,Jj 
421 ,~ 74161 .69 LMJ n 1.ti5 lM3B9 1.35 LM1 310 1.n LM3915 3.95 751S4 1 .95 75491 .?'t 4021 .79 74C04 ,JS 
42,2 ,35 14 162 ,$5 LMa23K 4.95 LM3 90 1,9S MC13JO 1,59 LM3916 3.95 751!! 1.2S 7549~ .1~ 4022 79 14C08 . 31 
423 29 74163 .69 LMJZ4 .59 LM392 .Ss MC1 349 1.99 MC-4024 3.95 75119 t.25 75493 .Hit 4023 .2'l 74C1D .35 
4~ ..29 74 164 .85 LM 329 ,6S LMJ94H 4.60 MC1JSO 1, 19 MC4044 uo 7504 .09 4024 .6-5 74C14 ,59 
426 29 H16S .65 LMlll J ,95 l M399H S.00 MC13Sll 1.69 RC4 13S l.25 402S .29 74C20 . 35 
427 ,29 74166 1.00 LM3J4 1.19 NE531 2.95 MC1 372 S.95 RC4151 3.95 4026' 1.55 74C~O .lS 
421! -•S 74 167 2 .95 lM3l5 l .40 NE5 55 .34 LM1 4H 1,59 LM4250 1.75 Bl FET •021 45 74CJ2 ,39 
430 19 741 70 1.65 TL071LMJ36 1.75 NE55e .65 LMU58 . s~ LM4 5CIO ~ .25 .79 TL094 2.19 4028 . 69 74C42 1,25 
432 2.9 7417:1 5.95 TL072 1.19lMJ37K 3.95 NE5 58 1 .50 LM14i6 ,69 AC•S!i & .69 LF347 2. 19 4029 .79 74C48 1,H 
OJ3 _cs 74173 .75 LM337T 1.95 NES&l 2~ .95 LM148!1 ,69 LMl JOBO 1.2!1 Tt074 2, t9 LF351 .60 4030 .39 7•C7l ,65 

Tl.08 T .79 LF353 l .00 437 .29 74174 ,89 LMJJB~ u s NE.564 2.95 l'-11496 .05 LM1 35DO j,49 4DJ4 1.95 74C74 ,ljjj 

08 29 74175 LM339 .99 LM565 .99 lMlSSU.! 3 ID LM1 l700 ~ ."9 TL611 1.1 ~ LF355 LIO 4035 ,05 74C76 .so 
440 19 74176 .89119 I TlPSl 1 .19 LFJS6 1.10 4040 75 74CBJ !.BS 
<142 .49 74171 .7S H - TO·S CAN T T0·22D K TO· J LF357 1.40 • 0•1 ,75 7• CM 1.95 
443 _6~ 7.4178 1, 15 4042 ,69 74C&6 ,39 

.69 74179 1.75 4043 .BS 74CS9 4.50 
445 69 74160 ,lb INTERFACE 4044 .79 74 C90 1.19 7450044 6 .69 74 \ 8\ 2.25 VOLTAGE 4046 .65 74C9J 1.,15&T2~ l .S9 
447 ~69 74182 .75 74SOO .n 745 16J lJIS 6T2!1 l ,89 4047 .95 74 C9S .99 
40 ~ 6.9 74184 2.00 74502 .35 745168 3.95 • 049 )~ 74C107 ,89&T9S .89 REGULATORS 
450 . 19 74185 2,00 74503 .JS 745W9 J .95 6T95 .89 4050 ~5 74C150 5.757805T . 75 79051' . 8~451 23 74190 1, 15 74S04 .35 745114 ,;s 41151 .78 74CI S1 2.25 
453 . 2B 74191 1.15 

8T97 ,89 78M05C .35 790H _!IS 
405l ,79 74C154 ~. 2 5 

454 ,23 74192. .79 
74505 ,JS 745175 .95 ST98 .19 7BOBT ,75 79121' .as
74508 13!i 145191 3 .95 DM81:11 2,95 4060 89 7•C 157 1,75 78121' .75 7915T .85 460' 2.l 74193 .19 74509 .40 745182 2.,95 4065 .39 14C160 1. 19DP8304 2.29 781 5T .75 ?~24t .!5470 n 74194 .es 74510 .JS 745\Ba 1.95 406~ .) 9 7•C 16 1 1.19 OS86S5 1.99 7824T .75

72 . 29 74195 .as 190511 1.49 14511 ,JS 745199 6 ,95 4069 ~ 74C 162 1, 19 058136 .!19
411 24 74196 ,79 7805K U 9 7!112K 1.49 4070 ,35 ?4C 169 1. 19 
$14 . J;J 14197 ,75 

NS15 ,JS 74519• 1.49 
781?K 1.39 791 5K 1.49 MISC.74$20 ,35 74519 5 1.49 4071 .u 740164 l..J9 

us .A5 7419!1 1.35 7BHK 1.39 79241( 1.49TMS995J2 29,95 745 ~2 ,JS 7451 96 1 ,4~ 4072 . 2!1 74C165 2.00 
476 35 74199 i ,35 7U41C 1 ,39 U L"42003 2.4914530 .J5 745 191 1.4 9 4on .29 74C17J .7979L05 .79
480 .59 74221 us 3242 7.liS74531! ,40 745201 6.95 4075 .29 7CC174 1.19 
481 I.lo 742411 1,35 

78(.05 ,69 79L12 .79 
ll4 1 4.95 4071i ,7!t 74C115 1, 1974537 . BB 145225 7,95 78(.12 .69 79L1S .79

482 .95 74247 l.25 MC3470 4.95 74538 .n.s 745240 2.20 40'18 .29 14Cl92 l .49 
48J 50 74248 ·1,es 7SL15 .69 

!.M223K 4,95MC3480 9 ,00745 40 .l 5 145141 2.20 4061 .29 74Cl9J 1.49 
485 .Sii' 74249 f .95 7BH05K us UA78S40 1 .951 1 C~ 13.95 74SSf .35 14$244 2.20 40U ..29 74C19S T,39 
1186 l5 7425·1 .75 7BH12K 9.!1595H90 7,95 74564 .40 74$251 .es 408S ,95 74C200 5.75 
489 2.15 74259 t.25 2513·011' UP 9.i574565 .40 7'15253 . 95 4086 ,95 74C221 1.75 
490 .JS 74265 1.35 

I C, T ' 1'0·220 
~513·002 LOW 9,95 409'3 ,49 74CJ73 2,45 

491 .-10 74273 1,95 
74514 . 50 745257 .95 \. · T0·92 
745115 1.99 7•5258 .95 4098 2.0 74Cl74 2.45 

492 .50 7427 6 1. 25 74586 . 50 745260 .79 4099 1,95 74C901 .39 
413 35 74279 .75 745\12 .so 74527 4 19.95 14409 12,95 74C902 .85 
494 ,85 74263 1.00 74511 3 .50 745275 19.95 14410 12.95 740903 ,BS 
~95 .55 74284 J ,75 7451 14 . 55 745280 1 .95 1441 l \1 ,95 74C90S ID,SS 
486 .10 74285 ~.75 745124 2.75 74528 7 1.90 1441 z ,z ,95 74C90G .95 
497 2.H 7429 0 .95 745132 1.24 H &l!H 1.90 14419 7.9S 74C1l07 1.00 
4100 1.75 14213 .75 ' 74$199 .45 14S2B!I. ~.89 14433 A-i 11 74C908 2.00 
oil!» ~o 74298 ,115 4502 .95 74C90~ 2.75 
4109 .45 74351 2.'25 

745134 .so 74S3Q1 6.95 
745135 .89 7453 7~ 2,45 45()3 ,65 7 4C91 0 9.95 

010 ,45 74365 .~s ' 74 5138 .as 74SJ74 2,45 4508 1,95 74C911 8.95 
.55 74360 .65 4510 ,9$ 740-912011 ' 7•$139 .as 745301 7.95 U5i 

0 16 J.55 74367 .as 745140 .SS 746307 1.DS llSll ,,5 74C1l14 1.85 
~1211 1.20 74368 .~ 5 4512 ,BS 74C915 1.19 
11~1 ..29 74376 2.20 

74$151 .95 745412 1.BS 
74S153 .95 745471 us 4514 1.25 74C910 2.75 

1122 . 45 74390 1.75 745157 ..95 74$472 4.95 451 5 i .79 74C910 17,95 
ll:ill ,4!1 14$9.1 1.Js 74S159 .95 745474 4,95 451 5 1,55 74C921 IS,95 
1125 .45 1442.5 J .15 4518 ,89 740.922 4.•9 
~n& _45 74426 .15 

745161 1.9S 74S48l 15.25 
74S162 t ,9li 74SS70 2.,95 4519 39 ? 4CB11 4 .95 

11a .SS 74490 2.SS 74S $71 2.95 45W .79 74C92S 5.95 
452:2 1.25 74C916 7.95 
4525' 1.25 74C928 1,9 5 

9000 74C929 19.95 CLOCK INTER SIL 

CIRCUITS 


M53U 4.95 SOUND CHIPS 
"45369 3.95 16•n 
MSJ75 4.95 76489 
MSD \87 8,95 ~Y3·99 10 
M~817~ , 1.95 .t." J.8912 
SMUl2 6.95 r.tCJ.J40 
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CAPACITORS 
Order by 

EQUIVALE NT PART NUMBEllS TANTALUM DISC 
NallOll•I 
Part Furiellori __T_I_ ___filQ_ ~~ 

liV 10V ISV 20V 2SV 3SV SOY IOpl so\/ .OS HO sov .0 
22 5011 .05 550 sov ,Ot 

745168 32x6 oc 1&SA030 82523 6330-1 7502 1.95 .22ur ,40 
50V ,05 680 50\/25 ~D 

74S287 256•4 TS 24S10 82$129 6301 · 1 7611 1 .90 :'l7 .40 27 sov .05 no sov ,o 
745288 32.&TC 18S030 825123 633 · 1 7603 1.90 .;J3 AO . 45 33 sov .os , ODiu~ SOY .o 
745387 256•4 oc 24SA10 8.25126 6300·1 7610 1.95 

.47 .3!; .so 47 50V .OS , 0015 sov .o 
74S471 2Sb8 TS 28L22 6309· 1 4.95 56 so·v .05 .002'2 sov ,Q 

74S472 51218 TS 28S42 925147 6349·1 7649 4 .95 .68 .45 .so 58 sov . 05 .oos sov .o 
74S47J 512I8 oc 28SA42 62S146 6348 7648 10.95 .40 .40 .45 .45 82 sov .05 Jl1 sov .o 
74S474 512•8 TS 28548 82S141 6341 7641 4.95 100 50V .05 .02 sov o 
14$475 511•8 TS 28SA46 S.340 7640 12.95 

.~5 ..so .60 220 sov .OS .OS sov , 0 
825140 

74$478 11U8 TS 28586 19.95 ,75 330 sov .05 .1 iav .1 

745570 512"4 oc 27S12 825130 6305 7620 2.95 .35 .40 .4S .65 .es .1 SOii ,1 

74S571 512'4 TS 27513 825131 630S-1 7621 2,95 .40 .45 .90 
745572 1k•4 oc 245A41 82S136 6352 -1 7642 us 

.45 .so ,55 .60 .65 .90 MONOLITHIC 
74S573 1k14 TS 24541 825137 6353-1 7643 9.95 
67$180 1k•8 QC 28SAe6 825180 6380·1 7680 19.25 AS .1ul- mono 5011 IS .47ut-mono SOV .2 

1h8TS 211L86 82S1B 1 6~81 · 1 7681 16,25 .45 .SS .60 .65 .as ..90 
2kx4 DC 24SA81 82$ 184 7884 17.20 , 70 .75 ELECTROLYTIC 
2~114 TS 24561 s2s•as 7!85 16..95 
lk14 oc 28SA156 82S190 76160 3US 1.00 RADIAL AXIAL 

2k18 TS 265161> 82$191 76 161 39.95 .SS .65 .BQ .es .90 1.QD .47ul sov .14 tut SOY ,14 

,65 .85 .90 
1 2SV . 14 4.7 16V ,14 

WE RESERVE THE RIGHT TO 2.2 3SV .15 10 16V .14 
.75 .es .90 4,7 sov .15 10 sov .16 

SUBSTITUTE MANUFACTURER 1 .25 10 60V .15 22 1611 .14 

1.0D 1 .3 5 47 3511 .18 47 sov .20 

2.25 
100 1611 .18 100 1511 .20 
220 3SV .20 100 3511 .25 

1.50 470 15V . JO 150 2!ill .25 
1.35 2200 16V ,60 220 2.SV . 311> 

1 .75 COMPUTER J30 16V .40o 
500 16V .42'. 

J .25 GRADE 1000 16V .60o 

26,000ut 3011 3.95 1500 16\/ . 70t 
6000 1611 .es. 

LED LAMP! 
1·99 1·99 100· 

.13 
1.00 MCA·T 
1.10 MCA·255 

.15 .10 .O!J 

.69 ll•1 
.17 

us ILA·30 
.20 .18 .15 
.29 

I.ZS IL0·74 .JO .18 15 
1.25 Hl1C5 ,30 
1.00 TIL-111 .40 
1.so TIL-113 ;19 

64 pin ST 4.2.5 cart BYPASS CAPS
ST SOLDEFITAIL 

DIODES 2NB18 . 50 MP53706 a pin WW .59 .49 .01 UF DISC 100/6.01 
MPS918 .25 2N3772 14 pin WW .69 .52 .1 UF DISC 100/8.012N2102 .75 ZN3903 16 p n WW ,69 .se 

5 .1 volt"'""' 2N2218 .so 2N3904 lB pin WW .89 .90 .1 UF MONOLITHIC 100/15.01 
12.0 Voll iener 2N2218A .so 2N390fi 20 pin WW 1.09 .98 
(1 N914J 1wllehln9 ~N2-219 ,50 2N4122 22 pin WW 1 . ~9 1.28 
4DDPl\I r~cllller 2N22HIA .so 2N4123 24 pln WW 1.49 1 .35 
200Plll 1.Samp btldge 2N2222 .25 2N4249 2.8plnWW 1.69 1.49 LED DISPLAYS 
400Pl\l 1 .5amp bridge PN2222 .10 2N4304 40 pin WW 1.99 1.110 
Olp-Brldg• MPS2J69 .25 2N4401 WW • WlREWRAP 

.a· cc 1 . 2~ 

2N2484 .25 2N4402 16 p n Zff 6,75 call 
.3" CA ,9g 

2N290S .so 2N4403 24 pin ZIF 9.95 can .3" cc .95 

MUFFIN FANS 2N2907 .25 2N4857 28 p n ZIF 10.95 e1ll .375" cc 1.2e 
PN2907 ,125 PN4916 ZJF ~ TE)(TOOL .s­ cc 1.45 

NEW UN-USED 2NJ055 .79 2N5086 (Zero lnHtllon Force) .5" CA 1 .4£ 

4.68 " Square 3055T .69 PN5129 

J.125" Square 2N3393 .30 PN5l39 
2N3414 .25 2N5209 RESISTORSHEAT SINKS 2N3563 .40 2N6028 

T0·3 style 
2N3565 .40 2N600 'I•WATT 5% CARBON FILM ALL
PN3565 , 25 n.46045 

TO-:a20 slvlo MPS3638 ~'j MPS· A05 STANDARD VALUES 

SWITCHES MPSJ640 .25 MPS.A06 FROM 1 OHM TO 10 MEG OHM 
PN3643 .25 MPS· ASS 50 PCS. SAME VALUESPOT mini-toggle PN354~ .2s TIP29 100 PCS. SAME VALUEDPOT mini-toggle MPS3704 .15 TIP31 

SPST mini-pushbutton TIP3Z 1000 PCS. SAME VALUE 

650 BY1 r: S ptomber 1983 Circle 242 on inquiry card 
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FROM ELCOMP - $14 .95 
0Yer 800 pag 5 ol monufac lurers data 
sheels on mo sl commonly used IC's. 
tnc ludas. 
• TIL - 74 4LS aM 74F 
• CMOS 
• Voltage Regulators 
• Memory - RAM. ROM, EPAOM 
• CPU's -	 6800. 6500, Z80 . 8080, 


8085, 8086/ 8 

• MPU suppori & 1n1erfaoe ­

6800, 6500, l 80, B<'OO. etc . 


BEST SELLING 

BOOKS 


OSBORNE/ MC GRAW-HILL 
Applo 11 U•er5 Gulde • , • . .• , • , • 16.95 
CA't Controlle( • H•ndbook • . , • , • , 9.95 
S8000 Aooenibty La•111uage 

Progrornm1ng ·- - -- - •• •• . • , . 16.99 
CBASIC Uoer Gulde • • • , • , • , • , • 15.llO 

SYBEX 
You• Firol Computer • •••• .. . • , • 8.95 . 
The CP/ M Hondboo~ •• •• . • . •• • 14,!15 
The PASCAL Handbook •••• •. •• 18.95 
M•crop rocoHor lnter!nctng 

TeeMique1 .. .. , • .• • .•• ••• . 17.95 

TRANSFORMERS 
FRAME STYLE 

12.,6VAC :aal'llp 
12.&V.t.C CT 2t1"P 
12..6VAC CT ~onip 
12.6YAC CT 8amp 
25.2Y AC C'T 2amp 

PLUG CASE STVLE 

'12\IAC 250ma 
12VAC 5D0m• 
12VAC lamp 
12YAC 2amp 

DC AOAPATER 

6, 9, 12 voe selectab l• with unl••rul 
•d.apler 	 8,95 

NOTE: Pleatolnctude tulflolont amounl lot 
shipping- an abo-..~ llem1. 

DISK DRIVES 

TANDON 


TM100-1 $' .. l fOR IBM ! SS/00 229.00 

TM100-2 5 . (fOR IBMI OSIOO 295.00 


SHUGART 

SA 400L s .· 1o!OlRACK1 sS100199.95 

SA 400 s .. (JS TRAC~ ) SS/00 189.95 


PERT EC 

F0-200 5 •. SS/00 179.95 

F0-250 6' . OS/OD 199.95 


MPI 
295.00 

8" DRIVE SALE 

FD100·8 S1 89 


SHUGART 801 EOUl VALENT 

SS/ DD 10 FOR $175 EA. 


FD200·8 $239 

SHUGART 851 EQU IVALENT 


OS/ DD 1O FOR $220 EA. 


CABINETS FOR 51/4'' DISK DRIVES 

CABINET #1 $29.95

* DIMENSIONS 8% x 5"Y• x31¥m" 
*COLOR MATCHES APPLE 
* FITSSTANDARDS 1

/. " DRIVES, 
INCL. SHUGART 

* INCLUDES MOUNTING 
HARDWARE ANO FEET 

NOTE: Plea1c Inch.Id 1ulllclen r ~mounl for 
shipping on noon llam1. 

CABINET #2 s79,oo
* COMPLETE WITH POWER 

SUPPLY. SWITCH, LINE 
CORD, FUSE & STANDARD 
POWER CONNECTOR 

• DIMENSIONS: 11 'h xS:Y. x3'1' 6" 
• •5V @ 1 AMP. +i 2V@l .5 AMP 
1t FITS STANDARD 5 1/.'' DRIVES 
* PLEASE SPECIFY 

GRAY OR TAN 

DIP CONNECTORS 

1-tlGI 1 RELIABILl"r'ti COMPONENT RI BBON 

DESCRIPTION fOOLED ST IC CARRIERS CAB LE 
S0Gt<E1S ! DIP k EAOERSJ DIP PLUGS l lDCI 

OROER BY AUG..To -S T 1CCn ID P u 

CONTACTS 8 
14 
16 
1a 
20 
22 
24 
2a 
40 

99 
99 
99 

l 69 
' 89 
1 B9 
199 
2 ~g 
~99 

65 
15 
85 

1 oa 
' 15 
'2S 
135 
1 ~o 
2 10 

1 ~5 
1as 

2 50 

a t 5 

S-100 ST 
S·100 WW 
7t pin ST 
72 p n WW 
50 p n ST 
~4 p n ST 
44 pin WW 
44 pin SE 

POWER SUPPLY 

MODEL 2 s399s 


MOUNTED ON PC BOARD 
MANUFACTURED BY CONVER 


-t 5 VOLT 4 AMP 

±12 VOLT 1 AMP 


NOTE: Pl•••• tnolud,,. 1ultlc1•nt 1mou~t tor 
•til pp•n g on abav~ ll.l!m1i. 

CENTRONICS 
IDCENJ& A~bbon Cable 35 Pin Male 
CENJ6 Solder Cup :16 Pin Malo 

D-SUBMINIATURE 

COLOR CODEDSI NGLE COLOR 

CONTACTS 1' I ' 10'10' 
,834.4010 50 7.30 

8,00 4,00.55 1.0016 
j 1 00 1.25 65 5.7020 
11,601.3275 6,6025 

1.32 116075 6.6026 
1~ .50a .60 1.65 34 98 
16.801.32 11 .60 1.9240 

1.3!! 121 0 2.50 22.0050 

RIGHT ANGLE IOCSOLDER CUP HOODS PC SOLDER RIBBON CABLE DESCRIPTION 
MALE FEMALE MALE MALE , FEMALE GREVFEMALE BLACK 

OROEA BY DBuP DBxxPR oe.-s OBx.1tSR IDBx11:P IDBuS HOOD·B HOOD 
CONTACTS 9 208 3,37 1602..66 1 66 2 18 369 -

15 2.69 3.63 2.20 303 4.70 5.13 160-· 
4.42 1.25 1 2525 250 3.25 3.00 6.23 664 

4.80 7 11 6,1937 10.00•t83 922 - 2.95 
92. <I - -50 606 3.50- -

For order lnstrirct lorlS see " IOC Cormt!ctors" below. 

CALL FOR MOUNTING HARDWARE 

RIGHT ANGLE RIBBON RIBBON RIBBONRIGHT ANGLEDESCRIPTION WW HEADERSOLDEB HEADER HEADER SOCKET HEADERWW HEADER EDGE C AROSOLDER HEADER 
IOH;u:W IDHxxWR JDSu IDMxx IDExxORDER BY IOHuS IDHx..SR 

1 15 2,25 186 2.05 -CONTACTS 10 82 85 
2,3620 1.29 1 35 2.9B 328 1.£16 5.50 

4.22 2.43 6.25 2651 76 3.8426 l .68 
3.15 4.50 4.45 7.ClO 3.25 23134 2.20 

4 BO 3.73 7.5040 5.28 3.802.58 2.72 
B.50 4 ,7~7 30 4.65 50 9.24 3.39 6.63 

ORDERING INSTRUCTIONS: lnsen the number ol oont11c1s 1n the pos11to 11 mar ecf •·it.K'" of lhe 'order by"parl number I sted. El!ample: A 10 p in nghl angle solder styte 
hoaoer would De IOH1DSA_ 

Circre 242 on Inquiry cerd. 

http:sS100199.95


" 	Direct Replacement for 

Apple Disk II 


11 	 Compallble with Apple 

Controller or other Appl e 

cornpalib le oonl rollers 


'°' Specially designed electronics 

with low power consumplion 

DOS 3.3 and 3.2 compatib le 

Owner's Manual and Warranty 

Card Included 


now 
WITH DnE YEAR s2299s 

WARRAnTY 
CONTROLLER CARO 189.95 

VIEWMAX-80 
A Full Function 


80 Column Card for Apple II' 

• Solt Video Switch * Shift Key Support 

2 YEAR WARRANTY 

NOW ONLy $18995 

5114" DISKETTES 
VERBATIM DATALIFE 


SS/DD SOFT SECTOR • •.. . •. 29.95 

SS/ DD 10 SECTOR HEAD .. •. 29.95 


nASHUA 
SS/ DD soFT sEcrnR s1g95

WITH HUB RING • ••. 

Ask aboul o ur lull BEST BUY 
line ol Nashua diskelles 

JDR 16K RAMCARD 
* 	Expand your 4BK Apple to 64K 
"' 	Fully compatible wfth Apple 

language System - Use In 
place or Apple Language card 

• 	 Provides e tra memory for 

Visicafc'" 


• 	 Run PASCAL. FORTRAN. 
Integer Bas c with appropriate 
sort ware 

• Highest qUalily card features: 
gold edge connector, sockets 
torall IC's 

WITH 2 YEAR WARRANTY 
ASSEMBLED & TESTED s4495 
WITH WARRANTY , , .• , _, . 

~~TRTS1~~~~~~~ti1~NS $4095 

~:~ l~~i:~gTIONS . ... 51495 

APPLE COMPATIBLE 
~s~PEL~ $99.95 
* Compact Switch ing Design 
• Al l Outputs regula1ed 
* Short Circuit and Overload 

Protection 
;, 	Complete with Apple-type 

plug-in power cord 
Apple Compatible - Yet higher 
output allows more disk drives 
and cards without overheating

* +SV@ SA. ~12V @3A. 
-5V @ .5A. -12V@ .5A 

11 Shielded enclosure: 1 OW' x 3 1n" 
2V••" 

IEW IMPROUED 

JDR COOLING FAN 

* Easy modifloatlon - no 
modification ol Apple requ ired 

• 	 Eliminates overheat ing 

prob lems 


* Swltch on front controls fan. 
Apple. and extra outle 

* Rotron whisper Ian l s ttie 
quietest, mosl re liable on the 
mark.el 

now WITH SURGE 
IUPPRESSIOn

sae.e5 

WITHOUT SURGE 

SUPPRESSION '59.95 

MONITORS 
MONOCHROME 

NEC Je1201M-20 MHZ GREEN s159 
ZENITH zuM-121 - 1s MHz GREEN s99 
T AXAN 18 MHZ AMBER ' 139 

COLOR 
AMDEK COLOR 1 - COMPOSITE 5335 

ACCESSORIES FOR APPLE 111 llE 	 .··:=·p·ERISOfT 

ALL WITH 1 YEAR WARRANTY BY ·:~;~::;. 


PRINTERLINK 

CENTRONICS 


PARALLEL INTERFACE 

• 	Simple to use - No 

configuring required 
• Use with any cenlronfcs 

printer - EPSON. 
OKID ATA, etc. 
Includes Cable & Manual 

MESSENGER 

SER IAL 


INTERFACE 

* Connects to any RS-232 

serial device 
* 8 switch selectable 

drivers 1or pr n1ers, 
termina ls and modems 

w ~ncludes Cable & Manual 

TIMELINK 

REAL TIME 


CLOCK 

* Applications In file man­

agement, word processing, 
commu nlca tions, etc. 

• Exclusive Alarm Clock 
feature

* Battery recharges 
automatically 

NEW BUFFERLINK 

ADD-ON 


PR INTER BUFFER 

* Saves Ti me - No more 

walling tor printed outpul
* Connects easily to any 

parallel ntertace 
*Expandab le from 16K 

to 64K 

s139oo (16Ki 

652 n '£ S..pi~mi..1 l~ l 	 Circle 243 oo Inquiry card. 



Unclassified Ads 

FOR SALE: Two i'IMO ZSOOO •v•1Ua1or boilrds. m~tudes 
llMDum111>kr sbOOeaclJ. .-.1so. •tt lngi'1ue:mo~rp'llgram­
me1 fotlmel 90$ 1.11018. and BOSS 1n me NY. NJ. CT are~ Vrrt­
crnt Ranll}I. 139 Rich Ave.. Mounr Vernon. NY 10550. 
WANTED: Pos~t011 lfl I/it tlrld ol mtd!Cill apµka1Klr'u ol 
ornwceo .wught by ••~ncl'<i chffltliin ~oo ~al ao­

mon1sir•t0i wotn 11 ij:)C'(jat orite• t tr! rtCDldlng dlo!Gl l tnlot1r1a· 
oon l!rm~rtl N . Mhl, MO, 91!1 Bt•~~ity Ave . f1enron, NJ 
006•6. IWIJ i,q5-0i.~6 ­
WANfED: To mice >oltw•r• •nd •~Cllilfl!I" lde•1 about tne 
TRS.00 Color Com~uce•. A, Ad~cN. 30 lockwOOd ~d.• 
1:<.lnd.w.. NY 1osaa. f9 1 ~11u1se2 •tee• t. pm 
WANTED: .-.ny mooel TJ!S.el> COlot Comjl(J1el. any (Ofldl, 

uon 1~~ O~J tl"1~mu<t De wor1Clng WU p.y 150pkn1 lpJ> 
1n9 J•m NOOT1an I r 16 NoMe;ut 1~111.-.vc.• G.111'11'J1111~1 Fl 
37/,0 I j90ol' 3 75 '60'! J 
\XIANTED: Proo~mi antlto 100u00n1 Mct>Un1t•"1'.I W~I> the 
~'YP'O (PlnP\MI Mw:l PMea Wlwa•• IOI pru~lblr 1ncl!Jjpn 1n 
ooo~ I ;im wrlong lr.1'> ""°"' •.tpo'<Jrntn- Jolln L Pa1 er. 503 
fall Ql'tl(qiO ~·-· fall•hdmr. Fl HJOB. f9041 ll1·994 I 
FOR SALE: One cOIOl*te unuifil copy ol Briugj ~l'IWilre 
Stlicon O"Kt IOI ComrnQd01c 8096 Wl!l'I BOSO dll.I: A..trHJne 
cir.:e uinw~"' 1n or19+ni1J p.ickijgrng, ~1n 1or im.w 11 ~11 101 
SSOO OI 1)<!11 <llle1. St•Ye Bolgef, Gloucoscer C:Orr+j)l)W Inc:.. 0"" 
Blaooum Cen t•1, uioutt'ner, MA 01930_ j6 I 7J 283 ·7' 19 
FOR TRADE1 H"'lll H-1 Ol>"f"MAJll' ,.,~lplJnd> 1n 9oor1 
wori.tng con<J"'°'1 wtih pa~llrl 1ni..rtocc catd 101 Oobu• h'l­
Cili<le< ra~IO> ano rrninu•I>.: W<lflr,1 Wll~ •ny DEC Ul-11 ccrn­
Pllll'I. Wll 1W-'P °" lJ!.I J IOl!W~rc; RT · l I. TS.X. COllOL.. Man 
5,Qt'la~ 6~7 E~!I Shelmn. P~nix. At8S006. !Ml21 253-16J.7 
FOR SAL£: O<l)luey i v~me 1y11em rn gooa cor,ci1110n 
wh:tl lot;r Cit1111l~. a11 1nstrucncra. antJ 0<1g1ni1J c;mons $150 
or tJtu oil" '°''""'™' llod•o g.>ml' and compuirr JNg.>11,_ 
l I ..en, .Ilka, I WOUid M:• IO COfl..µond wlttl Cammodor. 
VIC· lO uil:IS who w~ 10 e tl'I•"!/<' $0flwa(e ano WllOO!\.'lllO(t. 
1<Mp/1 SrQWn, ib8l Cri.i~ellown Dr.. 131-0. Cok¢ !'111 
Gi'I 30337 
FOR SALE.: Sl.,ldt ao~ M I PfOlOCOI coo•••T~I. Tr.imlilt ' 
M}'l'l(l\rDl>OUl EUC:OIC (IBM 2770. 'nBO, or 3700 torma* 10 
al}lsnchronous .-.sc11 (w+rn x·Olf/)(-On1uppot11 : 11000 or b<'ll 
lllfer Ltt Jortt~ 509 Ettick: Hlll.i D• , Cl.1emoot CA 'll 711 , 
111 41~11 -~ooa. 
FOR Sl\LI:: e,allon Stringy "1owY to• !tie T~~Pl"' 
wptlll con<11tian M~m,.t .OOW.re, 30 waft:r>. and ~ w~le• 
whttl IOI •torag< a.-t 1ncru~. BOO ~aluc: wrll ~fl ro ~200, 

Btmard F BlrOI\ I~ I fnguh Vilage RO • Minc:tle-\11<, NH 
Ol JOl. jl>OlJ 66'M 209 
FOR SALE: The Ol!Jlt.11 Gtoop 40k·b~ l80 comPIJt~r 
<}'Ut!m w .m Pt+>-Ott~ ca~rre !Y5"'"' Atio. all <allWare and 
!\NO unpcpul;HM Uk·Dyt" f4041j memrny bo.lJdJ Plenty al'"°"' '°' e.wpanslOI\ dSking 11000. PN•' v. lll!c mann. 4 I 13 
C~r i'lvt , P.JJm G~~th Gardro~ Fl 334IO. J305J bll-0341. 
FOR TRADE: 5«oo .~ l1n o/ youl lltrr•r App~ )O/!Wall' <lnd I 
w >t'lljj yw mtn@ 01 1eoo a di!~ w11h your ~act PIO\Jfi!mS 
ana j Wiii rerurn •I p<omp11)' Wifl'I min~. jam 1nc•re11ed 1n at Iii' 
gam6 ana e.o<JC.loonal ptogmms. P ~alholl, ll•VBaret • Oslo 
4, Norway. 
WANTED: To upgrade' TRS-SO Moal!H. Cat. No. 26• IOOC., 
fapamlQtl 1n1erfllt•, Cal No. ll>·I 142, .il1<l relareo ~a-.. 
w C lluntll, 4021 Holly Rue, Elle. Pi'I IbS06 . 
FOR 5"1.E! VOIWlO• ~ tor .-.tll11. U~ on a <Ol>(k. er 
U'™'£ ~ t 15 I w~I ship Ill U .S or •M S5 lor •Nppng our<J<I~ 
US VcK:tbOlL I for Atiff 1100. Acfd H JOU war1t it "'11f'Pi!'d 
COO Wil Hu!lKm, 5 19 llrl<l<n. c It l;in~f\9- M 48Bll 
FOR SAt.E: tllM 5100 pof1llllle compul~r. o.41t ~t'IM. t>vi+t-n 
BASIC and l\l'l, w~ll IBM S103 OM rrin~r. l\lsc, buslrn'n SQ't­

wart. •" ma~1$. and lou orbtal'\ll ~- Bt1r olttr. ~i<:h Lami. 
368 M St, Oantlury, CT 06810 j20lj 792·7300 days 
FORS.ALE; NM 65 w1rn 4~ RAM, !!ASIC.. PL..!.S . Auembl!r. 
erdoiwl', powN 1upply. dn<l toll <1orumt.nt1don !le1t elite< 
D'Yt1 HOO. !f<'n PM/'l~oll, P08 ~994, Collt'ge 5ratton, TX 
11844. 1409) 841>'1075 . 
FOR SJ'li.E: J2~ 1n1rnict Ccfo• CQlllputer w~'l Ot.J~t"'1 
I >CX),bps CdJ5ene pljlytl /\110. ry~rne· k•ybo.11<1,. llH31C 
(Ollnt':<:101, fWOJOY~fot l. \C~mal.iu: MSJC 111~nu;i1 ~oo o~r 
100 p1ogram;. N~ COii 1l000. all<ng IB95 . !l.!rb~to andg.:r, 
P08 41 e..oger, u. 93/>0J, 1109J an-1aa5 l'V~1ng1. 
IllANTEO: lnfOlm~{jOI, t tl'la'1Q(' wl/1 IO~r.ICT owrn:n.' 
~1~ 1. WOl.lld I~e iop1rrnr wm 1me1acn1~~ group. 111 per1011 
0t oy rnall. can do. !!060 ML p1og1<1mm1ng. •N11re ;.ldn, 
Odyu<'y rte.. JD)'WC:h Paul Oonoelry. 10 Id!< 0Jy Or., Centet­
pOll. NY 11721 
FOR SALE: rrOCHIO( Tect1not<lqy So•20 Wlt/i S.-100 llvl 
and l1vt uJ)llllion 11DU. li090I\ procel.IOt p;r1allel and setl;rl 
communlc:alJrlns W>mla<e, b<llC ~/\M, and'"' 8-incn d~ dnve 
Alm lnd.d"' CPIM 2.2 opct•~"!l S)/'lltm. M91\SfC EINUie 
Ptndl woill prrrj'ssor, udll~ an<1 !J'lmf pac ·~· •ft wllh luN 
llocumtl\ldaon. .-.~ !2000 or Dl'.SI orw Joe V3Ct.lrd11. 
2~4 Cn.lml>et'li'lln /\~C . P•tOl.00. NJ 07502. f201J 790.0461. 
FOR SAL~: Brand MW. mo~r ope<1tQ Appl~ 11 w"11 
IJO.calumn <.aid. r•p;indilbJO IO e•i.: ...,..,, _,.,rue> M<!gic Words 
ft•! f1ocruoc M•!l!C Wo•<I• Spellng Procl>....iio... •nd M"ljlt 
C•t: ~·•d>!iert PIV(Jfilrn. IJSO. """" ~JOS. 13917 c~ Ot. 
12, Whm"'r. Cf\ '10604 . ll!JJ 941>·l073. 

FOR SAl..E: f«lc~w•lt i'llM°"S l)'!!Mi w ltn ,1ea.ry.OUiy 
•lmri,,.,m C"a\e. power jlJ~. p;jrner. and p;tper Never u~ 
dUJfl!J sns Ill bell offer Andy Ch rig, (2121 SOS-l.78~ "' 
425-06SB . 
FOR SALE: Bad: ~wes al BYTE:: vol. 1. No. e thtDUgh vof. 7. 
No 9. 11 ..new. Cor+diUooJ !US pita .ll\IJ)jlJng. w R. Elmen­
do~. 31 Fa~ WJy, PotJ91ltttpSI!!, NV ll60l, 1'114J ~62-0lZ' 
FOR 5/\l.E:. CPM 2.l, 15·.\IOt ~,100. Compuptc l8IJI.. and 
1>51\ llilOC mrmoy. MQllOW MUI~ I/Cl, Morrow ~rqipy ar>d HO 
cornro1~rs.. 5hug;irt 2S/20 I ,2M8 ll-lrl</l n0ppy <ll1tc. ~uJit5u 
rOMa haff! cll!.I<, t~leVtidtti 9 IOC Tellds 1n1.,umen11 BIt><B •nil 
>tan<I, Stn~11mod•m. ~II c.ablt'• and tethnlCdl manu!!b lfl<luMd. 
Usl'd I ye•r, 15500 or t>OU oll1!1. Jon11 Bohn, 7440 Eau HW)I 
140. Mf.rc.O. Ci'I 95HC 
WANTED; .-. 0<11 111"1~ OI a pnote• 11ncluoe .nWf.t+::r! ff 
nc:ocd!iOJ ., oltl cond""°" tor an l\tall Soena 1nro1maoon al'lO\lt 
you• pt~pfK'r;il t aS1<in9pnce LI ~<HNn B70, Rob•it l.Ju. ISS 
li:lllg> Rd . Mid-1. NJ 07940, /l{lll 87NSl1 a~er 5 Pm 
FOR SJ\LE: \le(ltlr 3 syll•m 1rn:lud•n11 NEC 55 1S5Jl'"wrrD!r. 
(OtflplUll;I dM prtmer !tindl, ;il)ll OU•I QI~ dfllfe>. 11Jf1w•rt 111'­
cjydto< wllfd p1oc~111ng, accwnung. ana •~«pt.in. Frn;iocb'lg 
'"ay oe ;iv;ill<I~ lot ;i JO-mon1h rerm: 19000 or be51 offer 
Michael Wot. SA.I I~ 200. 10350 S;ini.i MOl'llCa 91\!d.• LO) 
l\ngelcl; CA 90075. f2JJJ 217'5191 
IllANTED: Sl:ht:m.ioc dlaQfll"'-' and <Iara <heetli °'any 01~1 
lrllo•m.Jtloo bQ<ll it1l' Vll'lttl eratn f .lm.ly ComjllJ t~r Ma:!rl 
I0 1A. M;i~l'jew I'. Goqlla, 33 MV~kl!I Dr., Na,lll!Ja, NKOJ062. 
WANTED: E pe•Jen<t'!l '10bby»1. Jjl«!ill1<~ 1n JOl!watt 
d('lltJQpmen( !Nflly IOI ZBll{!lllllO l)'R•lflt IS !Qol<fnq for jr. 
1ert1M9 allll)nrncm1s. flan ~u"rn. f\llel)]an 28~. lSll> S.J 

Utmtlt. The Nem~ncfJo te~ IOfJ0-!196367. 

FOR SALE: G<iphtel r~rrntn~I, lt•r-5'r:<Jie'• OM 311-+ WI 

OjgUI l!~~rcn R"uci<irapilln u1d C.!lOLiliOOlg l80 and on­

b<»fll ~- E'"ul.lr~s Tc~tmr111< ~IX- ~~I Has nutn~r!C 
eybild. ·RHJ1C point!!• poll. On~ lhrt~ )'tolti old. aM 

do<:u~m•ll!:ln n:UJt:d. >111~ 1n 0119.oal c.inOtl ~9 
111ctuoec .l 1400 Of 1>eu ollcr R;in0y G1~ro. rv!J Bo JI>. 
Cl\lllleorhr. ll 61523. /309) 2H-SS40 or S78-33Jb . 
FOR SALE: TRS-80 Medel I ~a .. . e•paJUion <ntt!dare. oppe1­
at111 '°"""""~. 1\U111~< key1 and 5c"'s11 keys RS-232C. KO rn­
w1ac~. iwo 00 ollk dffiles. synroolll• •ncl Vo•OO!l rape 
clrlve. Cil~!, and dOC\lrllt'nl). SOllWN• ind~! Sc"""'- P1ef1~, 
Vt>1u lc. Vmafirc, ""rnol(. fO~Tll/\N. WO~MD ~om~ 
Vldeo;••L MicttJf,.,_. (;cnle<lgtr. llC<tsPay. l\ccb!r.c, M<><llol II 
ro Model I tonvertl'I. and rnor•. Juli .mvtctd b)' TRS. 11000, 
Not compaoole with Mew VAX·JBO. Gtnt' Gro~r. 1I Nlmltt 
~d- Yonkm, N'Y I0110. 
FOR SALE! Bl\ 81'\SiC li'OM 10 L!p9r.l0e Srnclalr 2X90 10 
2Xl!' HS ;.ucnl!d lltSI ~ftwal• 5erl0 Sl\SE IOI' uu a!ld 
pllCCJ. R CurrwT+..-.gl. •2.1 Wen IO!h. .-.00ov,,r. ltS 1'7007. 
FOR SALE: Comm~ VIC-'W mlor CDfl'Jllll~r w11t1 
"1dnuil Prcgr;ullfnt1S ~<'l•r•nc• Gude. ta•,.,ac 1ecord•r. BK
"''"'0tY e•pi!nikl, power wppjy. •I'd <J•rnt' lOl!war~. A ~nle 
<Nl!I a )'f'•r t*J. Pdld 1590. a•k'"') >HO. l•land Gmhfll SIS 
We11 End Ave,. N•w Y~, NY 1001~ 12121 B71,2Jl2. 
FOR SME: 8a 11,..es or BYTE N011 1977 ro prt~nt 
c r~~r....., Cornp.irmg Jui)' 197'1 to Pl'l<:nt PCflOral Com1><M"J 
M<iy 1978 10 pn:riw · ~nd olhcr m1Kel~rieou• 1111!.!1 My<Oll 
tli!l. 1300 South 19th SI.. Te"e Haute. tN '7803, (8 IlJ 
2JS.J85 I 
FOR SALE: EpJOn M~ BOF/T and sw1cclled mu11m~ act for 
" wuplf or Apple llr ~ tWO CCS 17 10,.., a1YOCt1ronout 
s~nal lri(l'lface DOi!ldl, ~ PraC!ie.11 Pfflph!til ll Me>all> l>lll· 
fefl!!l 1t1~rrac~. and mree c<1Qlh totirl.ng 60 left In ~1191 • 
Wo~·9rea1 at 19 21( blU P'I' sttt>nd. ~IC.k Bulli!rt 2'o P~ 
Or., H•SIJ<l9s-M-Hud<on, NY 107Cll, f}l1/ 39B.S47'1 d.1}11 c1 
tYI •I 476-29'0 ~v·n~ 
WANTED: S..rvlc• ""'nu.iii iind ..:hemar.o "" a~ ry~1 ot 
minleomput~rr. Srnd name. ~ddrest a!ld 1e~phllfi<! oum!J<!I 
w•m Mime ol Nteliltvre and all<IO(J p11Ce B. J . Cumer. S? 0•· 
tard SI., MancMner. er 06~0. 
FOR SALE: s.-100 ooora1: Talllell ~Sl!Y tklflpy·cfuj( 
conirolltr, I~ u~d llOO. ~Ully populiot~ TRACE J21( 11.1nc 
11/\M, wofl!UI 2MHr I 100. VOM-1 ' 575, Grucrklnney. 4201 
Tyne. Or.. ~rl.lnd. ni 750'li. 121~, 27&7fJSO 
FOR TRl\DE: wm ...CIJil"9" progrom1 ror I™' ff!S-BO. ...tan 
BOO. and Ille App~ If 1n b<Kll &/\SIC ll'1ll ~m:<nbly lang\J~\l" I 
a_rn "-li;r«la~ •ooi<ing la• .slrnul;too,., p•ograim r<" '""""""BOO 
anti """' /\pp~ n W in tra"" P'O!lrarn' ol ~I ,,,. /or thru• 
"'"lV"-<I 51,:ncJ your llsl1n95 f'lu• !>ME '"'~ «'!Um ming Don C::. 
J..:cttI Ba• )913. lngl"'""'· 1)( 78361 

WANTED: J wnr 1wap af1Y SflSIC gamo p109r.1m w.1h 
fl·99/4 ~!Id M UK'IS. S<!nd ~our piogtams on C~U(IQt Ot lilt 
tni;m 011 ?ar:>I''- Iw1lf r~wrnyour prograrm w•h s0tne ol mrr1•. 
r; le Ng. 45()1, Gemgerown Or . Columl;ila, MO 65201 
FOR SAl..E: TR'S-80 Model 111 5 ·lncti larrn•rted floppy 
wllll oo.iJne.s-rypt. Cliskl••Hmde rottwar• flnVffilrll)'lllll>­
Wndng/dil~)I Ctalan<rO!JI r mun Jd oot my PMonal wlrw1t1r 
pae1<.a~1 Imm r:Ml~rlr:ipelilO/ OU-!.lntU. WKr cu1roml1• 10 

)'OIJJ lf"!(S ,, roq\le'lle4 M1 ~ K*'· 122 Cetltral Manor ~a. 
Mo\JnMlle. Pll 1755~ . 1717) 28S-i8S3. 
WANTED: Copy ol Bytr Nytto~ 11 09. "An APLloterprr1r1 
111 1'~1ca1 . '" W"I gladl)' p;iy cap)I coU• •nd postag• W R 
Mitchell. FOB l 621 . Pou;hk~epSi,, NY I lbO I 
Ill/'ANTED: Till! ~WMlchlQill'I Compol~r U~rs G1oup 
~W!mollr>g a nondenomln•llOnill 01'WOI)' t:J usea gtOU!I\. 
Groups Wltti gene•al •nalo• JptCldl lnleiesll in «JITIPIJl"'!J u 
well a1 l1om all geographic a1r~s ""' w'rlcome. ll'nd ruo 
n.>rnt!. add"'S~ anci tr11r,..~ Cornpuitr U.et't D<rcctn • 
5MCL/G, l534 Nl!llfaSka SI.. 5'!9'naw, Ml 4860 I 
\11'1ANTEO: 8.a - IS5Ut> ol Or Oot<tl'! Joolrnl I Will DI.I)' ~II 
lt1e 198 I ilncl 1962 tnu" yw Wint 10 ie11-ar your p<lrl'-r 
you1 11rfer lflcl~1 <ellillfl ey 11sue1 I ~m mllltf19 !t.lriy G 
Kn•pp. ~6'15 OW!)' Dr•• 8D111det. co 00303. /30JJ 04·fl390 
FOR SAl..E: Nonh S!i!r Hoil1on 4111: wull !WO ilflgfe..udtd 
ll~•11,1iy 11oppy aisk1 .ll!lo. •II my Ntlllh £1<11 !Ol'rwar<' 
usoo R, ~lqgl!>, 18047 .-.u""™'· o~a!Oom. Ml 481 24 
FOR SALE: Hc.ir11 H"89. piQ/¢11AM.ll ~1«1. mint ctJndl. 
(Ion, ln<:\lde1 icna~•nt:erl'~tl! UOolt<I. He~CT! oosrc ~nriq ~ 
lffil, Tett eauor. £p11>n MX.ac> OllV" poogam, !l'll>l•l . °"° 
M©t' code pracira programs on dl3~ Ne>any compiell! ,cOUCC· 
lion or ~Mark ruuH th•OIJ9 4183. All m~nual 1Clll'm· "'~ 
and sotrwar~ cklclJrnentaroon. PaO<>ge P"'~· 11500 C. fryt, 
2S4S Ntv•da Al/f"., Oroville, CA 95~65 . f71&1 534·74~ I 
FOR SAJ.E: l\dds V10Wj)01n1 ~rmlNI , BCJ-cha•acltr fly 
H-lln• blira-•IJ<l-whltl' ft!fTlll()OI wolh d(Q CNhll> teybO<lrd. 
lcol<s •ocJ rum I e new. HOO OltJt M~M~. POii 43!il), 
Allemown. PA 1a1os.12 1s1139-0351 
FOR TRADE: W~n110 1wap prograrm ror Cflt lRS-00 Macki 
Ill. any tW1c 0t tapt' f)t09lam 0t Lltllll)" 5.end your ~111 ol PIV!Jfl!m> 
ind I' ll >end ya<i mJnt. Tom lfepanler, 3S Linccj11 Av•.. J.ro­
1lcy. NY I0501, t914Jb93·6398 
FOR SAl..E; vca t, IKwith MSIC ana owne.ri m.inuat JSO. 
/\mlrrw Ca>e. H6S We1CtOll D• . Friday Hart>Ot, w.-. ~82~0 
FOR Sl\t.E: Dlglldl Group Z80A l)'it.-m w•th S6~ fl-'M. 
•udl<K..imut tio.an:1. •'9111 par.i11e1 pom. OLl•cl PllfO~ck ""~ 
WOITl contiOI~. o.G. Plintet r~ ~ ASCU ~IX.laid. and 9-tnch 
Ja\lt'lln monn0< Maicrted cat>lnet.t lat ~II . PnllnQll. Opu~ 
MSIC ,. Vt™>nl), /lliemolt 01s;mtmoler. and Othm NI IOI 
1900 or Di& oittr. RD'/ Aydmne. b20 Hlbts<UI Ol._ ~,••• 
lle)lcll. FL 37937 , j30~) 173-3405. 
FOR SALE; lNW'f!O CClmPJl!rf ~8~ f!A"'1, ~OUD!t-d~JUll)' 
lll•k conrmller Wlfh OO~·PlUS 3 . ~ LNW IVl!olC ror n'!llrll'wlu­
dOn gr.>J)hlc.~ 2~ by BO d1$play, and n1Q(~ . /\!Iring 1900. Mh 
Pham. Jl.S I Btth c~ , Santa cim,CA 95050. j40BJ 9911~294 
FOR S,4\LE: C~tl!a ~id~lloo•ll ~It with chlpi a"" ~f 
rnoaularot. l40, Oecl<IM (O purcria~ <ldj;l4ay. Rrch.ard J Wiili;, 
10325 Cam.in~o Cu..,,,o ~ 168, .l.ln O•!gO. c.-. 91Ul9. 
FOR SALE: 051 Cl>il n~r lP Sil, p1u1 f.otftt prag""'" Also, 
i!YfE J;rnuary 1hrcugh o~nm.r J976, Se.st <Jbt< !lOClcrl 
~ec1an, 1J"°5 so.ii TalmAn "'"""· cni<ago. ~l l>0655 
WANTED: Manual tor 111<' Tl~"'~' 700 terminal. Wl1t1 to 1~ 
'"'"ce willl C.Olllmooort 64. Netd <\It data <e: t1~raware• .!Olt· 
.,.,~,. caoll:!t. ~. Jim ~ w~te1 ~l'ld dt:llr+ftely an eng!nr(Mg 
nc!Vlc:~ 0 C<!KtO. t 1N8 69th Dr.. Fore1t Hiib, NY I I 315 
FOR Sl\LE: TRWO C<llor Cornputl!t w~h J2K Sxte•1dc<I 
EIMJC· B25, a d•N•' 1195. mOdfm: HO. ~ne p1tot~t vm: 
$395 ~._ lnctJQe:;l w lm jll'<Xtnor, •wl~htlolt W+Ul 
pnntl'r. Oil/I' ECl;c I5'138 GrarlWt~ 01., san ~all!lro, CA 
9~ 578. 

FOR SALE: Slncl~ r ZXBO Wifll l!t. rui~med Myiloard, !J,lmf 
c~~n~. and fldl'l'l r•e ~ro. Comparlble wl1t, ~imon aM 
Z)(Bltmooo J)fodum: sl25 a< besr ot!e;, AMn l..im. l>'IO 
SUm.r Pkwy . Novamcc.-. 94Qf7 , f1151 883-Sia.lr. 

FOR SALE; SOllOC KJ 120 vl<IM tl!rmlna~ mo•~ than ii )ltar 

otl, e.ld'l~ll! cCl(l()idOf>, AKl~!l .1400 °' best r#t'r N~~ 

L..Jur112er1. <la Try~ge Uluoo~n, b1~0 WluahlC.ton llv~ , 

P"iladerpti14, PJI 191 ~4 


FOR SALE: 5lnc.ia1r 2X.fl0. 11g1ul)l-u<e<1. w11h \Ollnd I}'"' 

rhe>iler, c.a·=n.e Clltl~ m.inU•~. ~arnln!'l lab. anit H 9;irne pro. 

ram Dao .-.u ror no. La""' GrQPPt"r. S020 ColOWlll•• C)m 
Apt I 1!J3. Srierman Oaks, CA 9l 42.J 

UNCLASSIFIED POLICY: Readers wild h.ivf' computer equipment to buy. sel l, or 
trade or who a re reque:arng or grvrng advice may >end a notrce to BYTE for rnclusron 1n rhe 
Umlassrfled Ad> sectron To be considered tor publrca tron. an advert isement must be n on­
commercial jlnd1vrduals or bona f•de compute< clubs only). typed doutilc.>-spaced o n pla rn 
white paper. contain 75 words or fewer, and rnclude complete name and address. Th i> set· 
vrce 1s free of charge. norlces are primed once only ,is space permits. Your confirmarion or 
placement Is appearance 1n an issue or BYTE as we engage in no correspondence Please 
allow .u ff:'ast rhree monttis for your ad ro appear Send your norrces to Unc!.~ >Stf1ed Ads, 
BYTE/McGraw-H•ll . POB 372, Hancock. NH 034<J9 
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Unclassified Ads 

FOR SALE: 1MSJ0.1 11-ilo• S-100 >ystom, lEf;f.69b compau­
~te frori l p;ino:I. 61K JtatJC 200ns RAM. lllO, an<1 aoeo pro­
c"'°' Cilfll~ 2510/2 "'r"'I VO aid. MlcJom.Ocn DD 01$~ con­
"~'· and rwo d~k <lnvr<. CPIM BJOS and •'I nece=ry ell.it 
u lllld 1'1(1.Jde<l. Excellent ltartef .yu!'m work109; 120:!0 r11m 
You Ihlp or I oeli\ler Wfltlln 75 mites A L. lkn<l~r. 6~ I VICtoda 
T~ra~e. Paramu•, NJ 076Sl, 110111>52-0 157 
WANTED; /\pjlle II Plus·CO!Tlpdtlble soltw'are 10 swap I am 
p;ullcularty 1111eicirfO rn u~I at>CJ flllJQJUONI progr.Jm• ['"' 
O.J<J""] CPIMJ. ~ a 11st or your p1ogrnms ~M/01 • <llSlr or 
yau1 more advancl!d piogr.Jrns I w ill promptly 1t!Um U'I• ).Olmo 
w1lh .ome Of my p11J9<im5 Uowla .SU..ss.:r. 244-4 Nonhwe>L 
Cirt('O CJClo!, Co1Valj•, OR ~7330. 1so11 754-0293 
FOR SA&.E: Equipment !ert ~ rrom lt'Veral 1;irge cli:Jb pro­
jem. ~'I 2532TI EPl!OMS 0 14 falmoY r~; 200+ fl.ln<'1128 
ll)'lelBM oul<sO 12; 'ISB·JncnOSIODIBM dlsl<I@ 13: 17 DEC· 
1apr roels In cann"'"" O 13. Ro-n Pawny: • 8380 Plr1ehu"' 
D• , Parm.ii . OH 14 119. 
FOR S,IU.£: '1aa-oShackMl(I00~ Dnvt:jc.il no llr l 161J 1n 
e.'l~llent COl'ld•OOfi ' HOO or llcn olre• ~IU"1 kaval'et. 515 
SeogewtCJ< lwe. Stt.iUl)f'(I. CT 06497. [2031 377-4000 altt• 
5:30 p.m 
FOR SALE; Noon '>Qr ISMS hal<kl6lc drive wllh '~Oftll Si;i1 
HOOS. No Dao lpOtI. lcSI 1han .i ~ar old· 13095. John 
Slr.lucn • 17 We<t 1 u. Sooofa. TX 76950. f9 ISJ 3BJ.2273 d ys 
And 387-3184 •ven1tJ9S CT 

BOMB 


FOR SALE: AJR 33 w11h manuah: Hardly u~d !l<Xl. Pi'Y 
1hlpplng on ~It~!}' r'lilo tWo P1oce11a< TecflolJ4ogy lo 
llr'\M bOaldS mod.rted lo MK ~ 4 116 m mOIY c111p1· 160 
e•Ch M Cillt>eFt IS~ MUl'l!oOIJ !we , Wt!l Hl!ll'lpsrrad, NV 
I 1551, f516t 496-0367 
WANTED: I am .,...,~g aDoo~ al>otil sortw•re 5ttk1ng oo• 
QVi' or W«"'llteo sorrw re e 1n.Jnularnmng 1t)t>oe5 an<l 
~·al OCil'lleSI SOllWa<•- ~na Sl\SE. Amhony i(J!J(y, I>2'1 
Norm Naill!' SI., Chl<dgo r l>Cll>ll 
FOR SALE: HP... I CV h.lro<H"'IO cdmput.rltalcur.nor 1ysl1'fll 
lnc1.Jd1n9 p~rurr, bar·cOde wan<l, c.lfll 1ea<1e1. dm•r module. 
PPC ROM, si;imucs llOM. EJ<rt:(l(lt(I 1uncoonYmemo.y, and 
many hatdwam e<tta>. 111 ._.e "'""' Mucri 1011Wasc 11cren. 
lll"ICJmcd<al pPiluOIJnl) inCI OOCulfl!lnlO [l<;tn •rom HP ~no PPC 
/111ncric11, t\5!<1ng nso or Desi offer •nclo.l<l!hg 111wng w111 
c:oruider Sille by Ille PfOC• S J. 0dYJ<l>OO. IOOS K.:Jrt:r ~ . 
Phll;,d~hla . r ... 19 147 . [2151928-1S51or8U·b5 ~4 

WANTED: Ul.t'<I corflpUtf1 1yue1 com!*" Wilh ooptiy 
screen. PJIMlft. ond !OllWar~ IOI word p1octt1;1'1g. eic J 
Leonard, 5700 Arhngtoo /wt.• Rl~ffll.tle, NY IOH I . 12121 
S~8 ·~31S . 
FOR SALE: Tckal lnjl/ljll'OI>~ /yttXJ~I a ~o RO Pfln!••. Cl» 
(igurl.'CI •s lollowf tr.mo' •n<l rrlctiol1 lee<J. """'<• lorm• ton­
llol. 2K bur!~r. requ""' RS.'32C. prim• 7S cps. "~c•llffic condr 
bOf1: S725. WIH ~nd proni sarnplt's II <l"11f~cl . Barry Ko.011>. 509 
Pocos TraM. Bdon. f)( 76S13. j8 1719JN660. 

BYTE's ongoing Moojtor Box 

Artl(le # Page Arrlcle Authorfsf 

20 Build Irle MIC(O D-Cam SoJid-Srare V1e1eo Camera. 
Part t · The IS"32 Optic !?AM and the Micro D·Cam 
Hardware, Crarcla 

2 34 How ro Ct10ose. a Portable Wszola 
3 51 HlgirlO MOclem.~ Durham 
4 66 Developing a Truly Porrable Vlsicalc Johnson 
5 BO The Gavllan-A Full-Function Portabre Compucer Zepeckl 
b 94 Inside CMOS Technology Pawloskt 

Moroyan. 
Altnether 

7 127 The Challenge of Hard·D1sk Portability Sutton 
8 139 T/1e Rad!o Shae~ TRS·BO Model 100 Kelly 
9 166 The New Mfcronoppy .srandards Jarrett 

tO 178 The HP-75 Portable Computer i"lrchel 
ll 188 The Access Portable Computer Kepner 
12 193 Epson·s HX·20 and Texas 1nsrrument5' CC-40 Ram>ey 
13 208 The Pied Piper Port<1ble Computer Bates 
14 212 The Kaypro ll Fager, 

Bohr 
IS 226 The Corona Portable PC Malloy 
lb 230 A Reporr on 1/le Consumer Electronrcs snow Lemrnons 
17 233 The Next Frve Years rn M icrocomputer5 Poumelle 
IS 250 Update on Personar Compuong in Japan Lemmons 
19 257 Tne Unix Tutone1J, Part 2' UnJx as an Appticarlons-

Programs Base Fledfer 
20 283 BYTE Wesc Coasr· Just Rewards ror Programmers Roberuon 
21 2B9 A c Language Pnmer, Part 2' Tool Bulldrng n C Joyce 
22 307 User's Column. Eagles. Text Editors. New Com· 

pilers, and Much More Poumetie 
23 331 The IBM PC and the Imel 8087 Coprocessor, 

Parr 2: lncerfac ng to JBM Pascal FieId 
2'1 356 Echonet, Part I: A Flexible Programming System Barber 
25 376 Data File Management Methods Jonnson 
26 385 An lntroduetlon ED Layered Prowcols Witt 
27 4t I Does Your Pnnter Work wldi Worosr.ar7 Stephenson 
28 '119 ln-CirctJIL Emulation 'for the Apple II Computer Ferguson 
29 445 Add Multipre Ta;ks ro Your Communjcatlon 

and Control Program Holter 
30 549 An Operaclons Research Scheoullng Program Stark, 

Reid 

WANTED: r'lpple- II Plu• compu1er W•lh ~ '~'~ dnv• 3 J 
C(ltl(fcKei V~ry gcocJ con<llfl<lfl. P'K" neg00able Mtkt W••lt!t 
llOI J 572-1970 
WANTED: Ntt!I lflloon.iDon on IM IMYll MOK> 011 C<IO' 
uo11er r.1 rcJ. t lp<'Cl.llly J.Chtmauc. l/O r~ ar'lll CPI o"" 
0:.Vld S(n.Jlet. lOJZ Avon RO., Belh~m. Pl\ ,8017 
WANTED: ~nd a 1111 ol yoor r'lppie piograms ana I will sen(l 
you mne. I am tn.llniy inlt'•eI!od ll"I ""~""...,,.,.,.ni ~at1Wale 

""'"'" 1n.:luoe • 5.1\SE Grtg Bo.mu . 4'18 Wt'~! !l(l • New C•· 

naan, Ci 06B40 

FOR SALE: K.typro II t ompucer. soltwar• an<! manual\ ,,,. 

ClleleO: I 165'0 Bl\lce Hiit.'dncri. POB 141. flool ME 03903. 

12011 439«1'14 

FOR SALE: Zen1tn Det.t S;>lt~ms Z-100, orall(I ot.'W, or1 me 
tlO><. ~~slltOP, ali-<n.ontl comput~r. 1921( 111\M one DSOD 
5 ·trJCh lloppy dl•k.. I I 3·""'9'byte W"1Cht's101 8 · •n<l I6-tlll 
operaung system W•th BASJC A>l<«lg H~5 . ~eve Be'~"­
POB 311, Sl1oMooot NY 10587, j914J 241-0B50 
FOR SAt.E: SOOOC IQ 140 VIOl!O mm'°"l NNf• u~ E•· 
<eJlent conclmon. Ma 't an olrer w.uon l11'1(f'W1Cl. row 
fl/ltlM~. faWoeiN \/lliage. f'!\ 1940l. 121s1 Sl9·t>SIS 
FOR SALE: Dynabyu. DB 811 aM 8/4 . IWX , MPiM, clu.ll 
USN, twO B·mcn floppy """~ SSDO. OB Hay•i M luomocll'm, 
softwaie include> ove1 JO C?MUG. Micrn:w11 8..,'ilC {01JojM1, 
R~er ipioadllle<'!. ecc 12~5 Mic,,.,,1 l!loO 2700 Nonh 
2'1 Ave 1300. Hollywooa. A. 13020. 

June BOMB Winners 
Readers fauded the User's Col­

umn this month with first place go­
lng to Jerry PourneHe's "Zenith 
Z-100. Epson OX- 10. Software 
Licensing, and the Software Piracy 
Problem." Dr, PourneUe wins s 100. 
Second place and S50 goes to Steve 
Garcia for his article entltfed " Use 
ADPCM for Highly lnrell1gible 
Speech Synthesis: · Tirn Paterson 
takes thrrd place with ·"An Inside 
Look at MS-DOS, " an overview of 
the popular operating system. 

Correspondence 

t'lddtess a~ edJtorial correspondence to tne 
edlcor <It 8YTE, POB 372, Hancock NH 03H 9 
Unaccept.lble rtian\JSCffpts Wiii be murnffi 11 ac· 
companied by sulticiem llrs.H:lass pos1age Noc 
te sponslbJe ror lo~t manusarpts t11 ph01m . Oplfl· 
je>ns exp1eMed by the autlioB" <ire no1 necesk!rtty 
those or BYTE. Entire contents copyright © 1983 
by BYT£ Pubtcauons Inc. l'llJ r.gN~ 1eserve<1. 
Whe~ necessaiy. perrn~ssion IS grarued by the 
copyright owner /Or 'lbrarlt:$ ~nd otn~1s ll!gllll'ted 
wnl'l t11e Copyright creaiance Cl!nrer (CCCI m 
pho tocopy any artJde hl!•~ln for Ille ~al tee or 
S 1,50 p!!t copy or che amcle 01 any pa!f rhereot. 
Cort~dence: and paymenr mould be lt'nt 
dJ1erny re ttle CCC, 21 Congress SI, Salem MA 
0 1970. Specify ISSN 0360-5280183 s I .50. Copy· 
,Ing CIOlle rm orhe< than personal or 1nrema1 
relerence U$e w11hou1 tile permlnlon ol McGraw­
HUI Is prohlblced Requescs IOI' speclaI peim1sston or 
oul~ orders should be adcttes5t'd to the pu!>list1 r 
evri:- 1s ava1ratll!! In m1c1olorm from University 
Mtcror.Jrns ln~;ulonal 300 North Zeeb Rd. Depc 
PR, l'lnn l'lrtlor Ml 48106 USA or 18 8edlo1d Row. 
Depi . PR, Lonclon WC IR 'IE'J E'ngtancJ 
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1 Reader Service 
lnqutry No. P~ge No. 

2 !ST NATIONAL COMPUTER 2.20 

1 I SUPER WAREHOUSE 418 

3 3M COITRENOCOM 434 

4 aoo SOFTWARE 171 

5 A.S.T. flESE,AACH 423 

5 A,6 COMPLITERS 603 


AAAOVARllJMCGAAW·HILl. 077 

7 ABBEY TAPE DUPLICATORS 404 

a ABC DATA PRODUCTS 1B2 


513 	 ACOOUNTS PAYABLE 
RESEARCH~ 

g ACTIVE ELECTRONICS •74 

10 AOOMASlER CORP. 560 

11 ADOMASTER CO RP. 818 

12 ADV.COMP.PROD. 630, 631 


!i70 	 ADV.DIGITAL CORP. 432 

~11 ADV. DIGITAL CORP. 433 

15 ADV.LOGIC SYSTEMS 110 

11!' AOV.PROCESSOA SYS. 556 

17 ADV.SYS.CONCEPTS 406 


5110 	 AFC CO~UTER 172 

AGRIPL &2'2 

ALF PAOOUCTS INC. 29!1 


19 ALL ELECTRONICS OORP • .467 

19 ALPHA BYTE COMP.PROO. 2111 

20 ALPHA BYTE COMP.PROD. 516, 


517 

21 ALPHA OMEGA OOMPUT'EA 52 

22 ALTOS COMP,SYS, ~115 

23 AMOE.I< CORP, 57 

2• 	 AMER.SOUARE COMP. :M1 
25 AMER. BUYING & EXPORT' 490 

26 ANAOEX 2J7 

27 ANA.DEX 543 

28 ANf'i ARBOR 1ERMINAL.S 483 

29 APPLE COMPVTER INC. Cll, 1 

31 APPLE COUNT~Y LTD. 6!1 

3~ APPLEWARE. I C. 612, 


APl'LIEO CREATIVE'TECH.INC. 75 

34 AR81\ 622 

35 ARBUTUS TOTAi.SOFT INC. BOO 

3G ARK MICROSVSTEMS 494 

37 ARTIF[CIAL INT'LRESRCH. 614 

39 ASIHON.TATe 29S 

•o ASHTON·TATE 391 

41 AT&. T LONG U N6S 573 

42. 
• 3 	 !~~6N~i[gl INC. 71 


AUTOMATED EOUPMNT. 813 

44 AVDCET S07 

•5 B&B ELECTl'l. DlO 

4! BALCONES COMP.CORP 531 


BARGAIN BOAAOS 616 

47 8ASI' SYSTEMS 369 

48 BASIS. INC, 138 

50 BAY TECHNICAL ASSOC. 12 

51 BELL. JOHN ENGR. 605 

52 SHAT 164, 105 

53 BIBLE RESEARCH SYSTEMS 4.28 

M BINARY TECH NOLOGY 608 

~75 BMC U.S.A. 241 

570 BMC u.s.;.. 241 


eonOM LINE. ntE 285
~ BAYlAA 61!1 
BYTE BACK ISSUES :JOil. BYTE PUBL INC. 391> 


57 BYTEK COMP.SYS.CORP. 290 

58 BYTEWAITEA 134 

59 CSYST£MS 514 

60 C.S.O.INC. 1110 


505 CADMUS S46, 547 
61 	 CALIF DATA CORP. 6111 


CALIF. DIGITAL a2a, 629 

CALIF.MIORO.COMP. 502 


62 CAMDEN oournv 24.4 

63 CANNED SOFTWARE 278 

65 CAPITOL EQUIPMENT Zl4 


29!1 COEX 399 

66 CCR SYSTEMS 620 

117 CHECl<· MATE 5•8 

611 CHIPS & DALE 6H 

59 CHRISLIN INC. INC. 563 

70 CIPHl:.A OATA P~oouc·rs 487 

11 CITICORP LATINO 810 

72 CLE0509 

73 CMC,INT'L UO, 441 

74 
 g~r~!J-:faB75 

78 	 COLD~,00 COMP.F'ERIPH, ~D4 

!i&J, COLUMBI~ DATA PROD, 235 

77 COMMUN CA~INC. 232 

111 COMMONICAT ON CA BLE 618 

79 OOMMUNIOATIONS ELECTR. 27~ 


50!! OOMP.COMPNTS.UNLTO, 597 


friqulry No, page No, 

BO COMF'.COMPNTS.UNLTO. 636, 637 

567 COMP.EXCHNGICONROY· 


lAP 	 Te 37A, 375 

5&8 	 COMP.EXCHNClrCONAOY· 


LAPNTE 374 375 

569 	 COM P.EXCHNGICONFIOV· 


LAPNTE 37t, 376 

COMPAQ COMP. CORP 11 


6.3 COMPONENTS Ej(f'RESS l &S 

04 COM PUADO 6111 

85 COMPUAOD 620 

88 COMPUADO 622 

~ag COMf'U·MEDIA 538 

81 COMPUPRO 161 


COMPUPRO 520, 521, 522 

8ll COMPIJSEA.'IE ~~ 


see 	 COMPUSHACK 571 

1!Q COMPUTER APPARATUS 187 

91 COMPUTER CHANNEL 131 

92 COMPUTER DISCOUNT PROO, 600 


COMP\JT€R FUAN.&ACCSS. 23~ 
COMPUTER GRAPHICS WORLD 

9~ 

INSERT~A 
94 COMPUTER l'IUT OF r-<E W5 

95 COMPUTER INNOVATIONS llO 

96 COMPJTER MAil ORDER 624, ~ 

97 OOMl'!UTER OUTLEl 615 


COMPUTER PLUS 4a6 

513 COME'LITER POST 007 

99 COMPUTER SO ENC!< l'AESS 2114 


561 COMPUTER SOFTWARE STORE 

406 


101 COMPUTER STOAE. rHe 566 

102 OOMPUTEA STORE', THE' 61 ~ 

103 COMPUTER SYSTEMS 538 

104 COMPUTE A EC HNOLOGV 3!16 


COMPUTER WAAE'KOUSE 475 

105 COMPU'TEALINE INTL.A •92. 49:! 

100 COMPUTERUNE INT'L-B 565 

107 COMPUTERS AND MORE 474 

108 COMPUTERS AND MORE 572 

109 COM PUTING ! 659 

110 COMPUVIEW PROO.INC. 53 

111 COMREX279 

112 CONCUR~E~ CORP. 144 

113 	 CONSOL NK 489 

114 CONTFIOL DATA 194 

115 CONTROL ELECTRONICS, INC. 


22<1 

llll CORONA DATA SYS. 12A, t25 

117 CORONA DATA SYS. 31r.!. 393, 

na COST PLUS COMP 512 

119 CROMEMCO.ti 

123 csc 608 

120 CUESTA SYSTEMS 620 

121 CUSTOM COMP.TECH, 621 

1~ CYBERNETICS MICRO SYS, 814 

124 DAILY BUSINESS PROD, -78 

1:>5 DAILY BUSINESS PROO. 512 

126 DATA OISTAIBUTING ENT. 470 

127 DATA EJIOIANGE 6"6 

12.8 DATA INFORMATION S'(S. e1s 

129 DATA MAIL 494 

l:JO DATA MANAGEMENT SYS !iOO 

Sl!i OATAMASTER 622 

132. DI\TAi·RTT!! •911 

133 OATASOUf\Ce SVS.MRKTG. 122 

134 OATASOUTH OOMP.CORP. 140 

1:15 DATASOUTH COMP.CORP. 286' 

131 DATA TFV.NSl.ATION INC . .M• 

137 DECISION RESOURCES J11 

11l& OECMATION li12 

139 OECOTEC6l2 

141 DIAMOND SFTW.SUPPL '( 3911 

142 OIGISOFT CO MPUTER 527 

144 DIGITAL DIMENSIONS :105 

145 DIGITAi. ELECT.SYS. 18 

us DIGITAL LA60RATOAIES 162 

IAB 	 0 OITAL MEDl4 620 


DIGITAL RESEARCH INSEflT 

WA 


149 	 DIGITAL RESEARCH 22.a 
OIGfTAL RESEARCH COMP. 601 


150 OIGITIM£61e 

151 DISCOUNT SOFTWARE 269 

11i2 OISPLAYEO VIDEO 5911 

153 OMA SYSTEMS 133 

15-4 DOKAY COMP,PAOD.INC. 63l!, 


633 

DOW JONES 239 


150 COW JONES SOFTWARE 111 

156 DOWNTOWN BOOK BAZAAR a.i6 

167 DUAL S'tSTE~S CORP. 1S3 

166 OWIGIH CO. NC. 514 


To get fur111er information on tne producis advemsed on BYTE . f111 

lnqu~ry No. Pllgll' No. 

159 OYNACOMP 560 

160 OYSAN CORP. 41 7 

1G2 EAGLE SOFTWARE 13• 

103 EAST sme SOFTWARE 645 

16-4 EASfEAN ENTERPAISES 354 

1as ECOSOFl 002 

100 EDUCATIONAL MICROCOMP. 302 

187 ELECTAADE CO, 6-16 

168 ElEcrnONIC PF10TECTION 


DEVICES 10 

169 ELECTRONIC PROTECTION 


DEVICES 402 

110 ELECTRONIC SPCUsrs 366 


71 ELECTROSONtCS 560 

112 	 ELEK.TEK 312 

173 	 ELITE SOFTWARE 566 


ELLIS COMPVTING 211 

ELLtS COMPUTING 349 

EMPIAICAL RESRCH,GAP. 120 


174 ENERCOMP MS 

175 ENG,NEEAING SPECIALTIES ~4 

176 EROS 479 

117 ESSJAY 404 

178 EXAR INTEGRATED SYS 272, 273 

~5 !;.XCEL 491 

179 EXPOTEK 195 

180 EXTENOEO PROCESSING 612 

~12 EXXON OFFlOE SYS.CO. s•o 

181 fACtr DAJAROVAL 97 

182 FALCON SAFETY PROO. 378 

184 FIGUAE tOG/C 'BUS.EQUIP. S6ll 

497 FORMATS UNLTD, 152 

185 fORMU~lNT'l. 817 

165 FOX &. GE LEfl INC, 89 

187 FRANKLIN OOMP,CORP. '35 

IBB PUJITSU PROFESS MICROSYS. 


ADO, A01 

189 GARDEN OF EDEN COMP. 614 

92 OENSTAR REI SALES CO. 08 


193 G & Q ENGINC'.ERINQ 271 

19J GIFFORD CO~P. SYS. 271 

94 GILTRONIX j C. 616 


516 GOLDEN WEST ~:2 

196 GOULD, INC. 193 

14.3 GREAT SALT LAJ<£00MP. 622 

197 ~EAT SALT LAKE COMP-~. 


198 GTCO C:OAP. 611 

1!19 GTEK INC. 454 

100 H&E C:OMPUTRONICS 13 

201 H&M OISK DRIVE SERVICES olOO 

~il HANDWELL INC. 595 


HAYDEN BOOK CO 616 

203 HAl'ES MJCAOCOi:fp.PROO. 199 

204 HAYES MICROCOMP.Pl'IOO 400, 


457 

200 HEATH CO.MPAN 64, 65 

209 HEWLETT-PACKAAO 1142 

209 HEWLEIT·PACKAAC 495 

49 	 HOUSTON INSTP.,OJV. OF 


eALJSOH ~ LOMB 151 

2.11 11UMAN SOFT 355 

~ 1 2 l,B,C. 19 

213 LT.M. 414 

507 lBM CORP. 320, 321 

2.14 	 jg'"1 CORP, 424 
 425 

215 MJSMALL svs're'Ms DIV. "'46. 


447 

217 IBS COMPUTEATECHNlK 3D2 

219 IMAGE CO MP. PROD. 1110 

220 IMS INTERNATIONAL 407 

211 INCOMM 326 

ll2 INFOPRO SYS.. 646 

223 INMAO 4B1 

22A INSIGH1' ENTERPRISES 618 

215 INSTITUTE·SCTF.ANALYSIS J3J 
226 INTL COMP. & TEU:COM.INC. 

616 

227 [NT'L TECH, SEMINARS 562 

002 NTEGRAL DATA SYS, 2.07 

228 NTEGRANO 236 

2.29 INTERACTIVE STRUCT. 262 

230 INTER9USfNESS OORP. 570 

231 INTERCONTN.MICROSYS, 16 

232 INTEF1DATA SYSTEMS INC. 614 

:m INTERT'EC OAIA SYS. 1~, 15 

234 INTEX SYSTEMS 435 

496 ISA CO.LTD. 74 

ZS6 J.C.SYSlEMS 130 

237 JAPE COMP.PROD, 623 

2311 JADE COMP.PROO. 1124. 825 

239 JAMECO ELECTR, ~. 627 


JAMES FOX ASSOC. 1!46 

240 JOA MICROCEVIOES 647 


out the reader >erv1ce card with 
your name and addres~ Then circ le the approp11a1e numtH'·r~ for the .1dvert1sen you select from the 
list Add a 20-cent st.:imp ro the card, then drop rt 1n the ma il Not only do you g<1in 1nlormatton . but 
<.Jur advermer> are encourag~d co use the marketp lace provided by BYTE Tn1s nelps us or1ng you a big­
ger BYTE . The index 1; provided.nan add1t1onal servrce by the pubhsher, who ass ume~ no h,1 b1lrty for 
errors or om1sstons. •correspond direCTly wrth company 

Inquiry No. Page No. 

241 JOR MICAOOEVICES 648, 649 

242 JOA MICROOEVICES B50, 851 

243 JOA MICAOOEVIOES 652 

244 JUICJ INDUSTRY OF' AM 159 

245 JV8 ELECTRONICS 608 

246 K&R COMPUrE.11 CO.l.TD1 500 

247 KAOAK PRODUCTS 514 

352 KELLY COMP.SUPPLIES en: 

3!>3 KELLY CO MP.SUPPlJES 6:!0 

245 KENSINGfON MICROWME 11-' 

249 KENSINGTON MICAOWl\AE 222 

250 KERN PUBLICATIONS 972 

251 KERN PUBUCAl'.IONS 373 

2!>2 KEY TRON IC CORP. 1 tJ 

253 KIMTl'!ON CORP, 40!> 

25<1 LABORATORY MICROSVS. 6111 

2.55 LANIER BUSN.PROO, .'.l67 

256 LARK SOFTWARE 470 

257 LEADING EDGE PROD. C111 

25a LEHMANN & ASSOC. eoa 

259 LI BE~TY COMP. SALES 513 

51'14 LIO{'I M1CROSYS 382 

261 LOGICAL DE.VICES 116 

202 LOCllCALMlOAOCOMPUTER m 

203 LOMAS· DATA PRODUCTS 497 

2B4 LSI JAPAN co, a1e 

266 LYSEN COMP.SYS. 476 

266 LYBEN COMP.SYS. 612 

267 LYBEN COMP.SYS. ~ 

268 LYCO COMPUTER 421 


MACMjLLAN BOOK CLUBS !161 

270 MACROTECH INrL.191 

271 MACROTRON CO. 119 

212 MAGIC CO MPUTER CO~ ;i42 

273 MANNESMANN TALLY H5 

274 MANX SOFlWARE 76 

275 MAAITIME SOFTWAflE ASSOC. 


fl16 

1176 MARK OF THE UNICORN 259 

277 ldA.AYMAC INDUSTFllES '300 

27B MAXELL DATA PRODUCTS tie 


MC·P APPUCl\TIONS 3(9 
MCGRA,W-"11Ll BOOl<STORE61l!! 


280 MEDIA DlSTFllBlJTIN·G JBO 

281 MEGABYTE INCUST111ES 506 


MEMOREX MEDIA PROO, 363 

512 MEMO~ MERCHANT 415 


~EMT 200, 201 

21!2 l<THOD SYSTEMS 570 

285 MICRO APPLICATIONS 648 

287 MIOAO DATA SVPf'l.IES 292 

574 MICRO MAIL 619 

288 MICRO MANAGEMENT SYS. 535 

289 MIOAO MART 608 

517 MICRO MART 622 

200 MICRO MINT 50 

291 MICRO MINT S7~ 

292 
 "'loAosm 245 

293 ~CAO WORKS, 'fHE ~ 

294 CAO XPAESS 132 

284 MICROAGE COMP, STORES, INC. 


53:1 

296 MICRODYNAMICS 568 

291 MICROHOUSE 300 

518 M CROMAX SYS 410 

519 MICAOMAX SYS 410 

300 MICROPERIPH.CORP,THE 564 

30J !>11CRQPROCESSOAS UNLTD. 612 


MICROSOFT !°PO) 1oa 
MICROSOFT CPD) 463 


302 MICROSTUF, NC. 91 

303 MICAO-T,AX 348 

304 MICROTECH EXPORTS ,80 

305 MICROT'l'PE 498 

306 MICAOWl\RE 2!l4 

307 	 MllL~l=!.J. W. 62.D 
JDS MODULAA MICROS INC. 169 

41l6 MONITOR COMPUTING 238 

S09 MORROW 328 329 

310 MOUNTl\IN VlEW PRESS 53 

311 MTI SYSfEMS CORP. 67G 

3l2 MUL11MICRO COMPUTER 26l 

313 MUl.llTECH ELECT. 959 

565 MOLTITECH ELECT. 361 


MOSYS 384 

314 NAT'L.SYSTEMS,INO. 114 

315 NCL DATA INC. 200 

316 NEC HOME ELECTR.USA 107 

311 NEC HOME EL'ECTR.USA 109 

318 NEC OME ElECTR.USA 111 


NETRONICS 576 

NE'TWOAI( CONSULTING INC. 

167 


321 N£TWORX INC. 41 !1 

323 NORTH HILLS CORP. 570 

32.4 NORm HlllS CORP 610 

325 NOR STAR COMPU'{ERS 20~ 

326 NORTHWE.ST DIGITAL SYS. 314 

327 NORTI1WEST INSTR.SYS. 3 43 

328 NOV.ATION,INC. •18 

329 NOVELL INC. s•1 


NRI SOHOOLS ELECTA.OIV, 3!1J 

330 O'HANLON COMP.SYS. 4119 

331 OASIS SYSTEMS 46'1, •115 

332 OCTAGON COMP.SYS. 30<1, SOS 

333 OFP:ICE Nel'WOAKS C.0£1P. 8t:Z 

33-6 OLYMPIA U.S,A, INC. 2:e1 

335 OLYMPIC SALES 539 


S<>pl•mbcr 196) llYfE l'lil>llC!'llcms Inc 655 


http:NORTHWE.ST
http:COMPUrE.11
http:CROMEMCO.ti


Reader Service 
Inquiry No. P11ge No. 

520 0'-!EGA INFO. SVS. 593 
336 OMEGA INFO SYS. 620 
337 ORANGE MICRO 472, 473 
331! 
339 	 ~~~J~i~~~Ht~m 
.340 OSM COMPUTER 135 
!)22 0ZlECH~6 

PACIFIC COMPUTERS 145 
341 PAClFIC EXCHANGES 002, 004, 

568, 608, 814, 618, 646 
348 PAN AMERICAN ELEC.1NC, ~ 
(l.C9 PANASONIC H.H.C. !)80 
350 PANEL GRAPHIC CORP. 196 

PC WARE 145 

351 PEAC~EE SOFTWARE 


'406. o4(l9 

354 PER SCI INC. 610 

355 PERCOM DATA 9 

J$6 PERFECT CATA 185 


PERFECT SOF'TWARE. INSERT 
192A 

3611 	 PERSONALIZEC COMPUTER 
PAPER008 


357 Pt!ASER 330 

358 PHONE l,INC. 216 

359 PICKLES & TAOUT 448 


POTOMAC MICRO.MAGIC 382 
361 PRACTICAL PEAIP~ 78, 79 
362 PRINCETON GRAPHIC SVS . 386 
::m PRINTEK H9 
364 PRJNTER STORE, THE 309 
385 PRIOf\ITV ONE 840, IM1, 642, 00, 

387 	 =O~SSIONAL BUSN.SPCl..TS.. 
162 

368 PROF. SOFTWARE PROO. 431 
J69 PROGRAMMERS SfTW. E.X.. 290 
370 PROGRAMMING INT'L. 466, 469 
371 PROGRAMMING INT'L. 400, 461 
372 PROMETHEUS PRODUCTS 17!1 
499 PROTOCOL 224 
~ PROTOCOL 258 
373 PURCHASING AGENT, THE 100 
374 OANT'EX DIV. 313 
37!i QUANT SYSTEMS 812 
376 QUARK ENGINEERING 264, 2BB 

Inquiry No. Page No. 

377 CUBIE DISTRIBUTING 118 
378 RADIO SHACK CIV 
379 RANA SYSTEMS 48, 49 
380 RAP ELECTRONICS 618 
382 IUS.T, INC, 498 

ROCKY MT.MICRO INC. 197 
384 ROGERS LABS 572 
:185 ROGERS LABS 572 

RTL PROGRAMM ING AIDS 810 
S8B S. 100 DIV. 698 CORP. 176 
394 s.100 452 
387 SAFEWARE 221 
386 SAFT PORTABLE BATTERY 223 
389 SAGE COMP.TECH. 426 
390 SATURN SYSTEMS INC. 129 

391 ~~E~;'bc;.~~i=l:~~~g~A 
510 SCION CO RP. B 
511 SCION CORP. 6 

soonsoALE SYSTEMS 505 
504 SCREENWARE 612 
393 SO SYSTEMS 2115 
395 SEEOUA COMP.CORP. 123 
396 SEUSUWA ENTERPRISES INC. 

240 
:197 SEKON COMf'VTE.R 622 
3118 SEMI DISK SYSTEMS 287 
399 S£XTANT SYSTEMS 508 

SIEMENS COMM.SYS..INC. 344, 
345 

400 SIERRA DATA SCIENCES lo.I, 105 
s1ucoN SPECIALTIES 102 

401 S LVER-REED AMERICA. INC. !60 
402 SLICER CONTROLS .453 
403 SLR SYSTEMS 610 
404 SLUDERICOMPETITl\IE EOGE 258 
405 SOFTCAAFT 315 
400 SOFTECH MICAOSYS 147 
407 SOFTWARE BANC 126 
408 SOFTWARE BANC 181 

SOFTWARE GUILD 536 , 537 
SOFlWARE OF TI-IE MONTH 
CLUB 390 

514 SOFTWARE SERVICES 540 
409 SOLUTIONWARE CORP. .. 67 

SORCIM 280, 281 

Inquiry No. Page No. 

410 	 STAR LOGIC 310 
411 	 STAR MICRONICS 121 
412 	 STARBUCK DATA CO. 60 
413 	 STEMM OS LTO, 291 
414 	 STAATIOGIC SVSTI:MS COflP. 160 
416 	 STUART SOFTWARE 608 
417 	 SUNDEX 170 
416 	 SUNNY 1NT'L 600 
419 	 SUNTRONICS 606 
420 	 SUPERSOFT 323 
422 	 SUPERSOFT 325 
423 	 SUPERSOFT 382, 363 
425 	 SYBEX 327 
426 	 SYSTEM VISION COAP. :li!i 
500 	 SYSTEMS GROUP, THE 219 
4~7 	 SYSTEMS GROUP, THE 477 
428 	 SYSTEMS GROUP, THE 567 
429 	 TAB BOOKS 529 
430 	 TALL.GRASS TECH. Tl 
431 	 TARBELL ELECTR. 454 
432 	 TATUM LABS 616 
433 	 TAURUS COM P.PROOJNC.. 70 
434 TAVCO BUSINESS FOAMS 620 
448 TOl153 
435 TOI< ELECTRONICS 103 

TECH STAR LABORATORY 638 
437 TECH· DATA CORP. 562 
•:ia TEKTRONIX INC. 92, 9:J 
439 TEKTRONIK INC. 297 
440 TELEOON SYSTEMS 186 
441 TELElEK ENlERPRISES 5ti 
442 TELETEX COMMUNICATIONS 217 
4JIJ TERMINAL DATA SYS. 810
•« 	TERMINALS TERRIFIC 360 
4•5 	 TEXAS COMP.SYS. 523 

TEXAS INSTR. 66, 87 
446 	 THINKERS SOFT INC. 61 
447 	 THREE M COMPANY 183 
449 TINNEY, ROBERT GRAPHICS 324, 

578 
450 TNW CORP, 394 
451 TOSHIBA AMERICA 152 
453 
454 	 +~~.~fc~~~R~t~~J;W11 

335 
455 	 TRANSTAR 32 

lriqutry No. Page No. 

46EI TRANSTAR 389 
457 TRANSTAA 552 
456 TRISTAR DATA SYS. 574 
459 TSK ELECTR.CORP. 99 
460 TYMSHARE INC 141 
462 U.S. AIR FORCE 449 
463 U.S. EXCHANGE 016 
464 U.S. EXCHANGE BW 
468 U,S. MJCRO SALES 6:>8, 639 
461 U.S. ROBOTICS 184 
467 UNIPRESS 203' 
468 UNltEO COMPUTER 07 
469 UNIVERSAL DATA SYS. 17:1 
501 VAULT CORP. 319 
470 VERBATIM CORP. 163 
471 VICTOR TECHNOLOGIES 101 
472 VICTORV COMP.SYS. 1:36, 137 
473 VIOEX 17 
'474 VISUAL TECH,INC. 177 

VLM COMPUTER ELEC. 467 
476 VOTRAX 317 
477 VA DATA 429 
478 W.T.I. COMP.&PERPHA.PAOD. 501 
479 WADSWORTH ELECTRONIC 

PUBL !i03 
480 WANG ELECTA.PUBUNC. 387 

WAREHOUSE SOFTWARE 84 
482 W.t.SHINGTON OOMP.SERV. 174 
'4a3 WASHINGTON OOMP.SERV 21le 
484 WESTERN TELEMATIC 243 

WESTICO INC, 354 
485 WILD HARE COMP.SYS. 551 , 553, 

556 
486 W1LLIAldS, MARK CO. '557 
487 W1NCHENOON GRP.• THE 156 
468 WINTEK CORP. 470 
490 WOALOWIOE COMP.SUPPLIES ll22 
491 WORSWICK INDUSTRIES 614 
492 WYSE TECHNOLOGY 229 
493 XCOMP 143 
494 KIOEX MAGNETICS 338, 339 

XPER SYSTEMS 303 

'Corr11:~µ011d directly wit/1 comµ1w . 

BYTE ADVERTISING SALES STAFF: 
J, P..•r Hu.US. Adn"lllft9 Sal.. M•n•ger. 10 Main StfH'- PetmrtMHough. N.H, OHH "T.i (60JI 9Z•9Ht 
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Mr, F1lti ICtu.-itff 
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no1a1 

M,,. Matta S.1m~10 
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fM/ja M•n I 
Madrid 4, Spain 
45 52 191 

Mr. Aod,ew l<arn!g 
And1t1W K"'nlg & Auot'lilteJ" 
l<ungsllolm•"'n lo 
112 l7 s1oc1r11<>1m. swtdon 
OS $1 M 70 

Mr. ~l<tulel S­
M<Gr--Hlll PubMtlllng Co, 
17 .Ult Georges llHI 
F75111>1'M11 
F,.nm 
720 J) 42 

Mr. Ar11>ur Scheller 
MtGrow"ijµ Publhhlng Ca, 
J 4 00>/f:f SI. 
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BUYA BANANA: SAVE A BUNCH. 

Me t th Banana:" Lb ve1y 

tough. ver «Hile, portable. and 
r liable dol-malrix print r from 
Gorilla'."' 

At $249.95 retail it's an ideal 
and inexpen ·ive compan ion for 
per onal compul rs like Appl · 
(or pple "look alikes" such as 
Franklin"' or lbert · ). TL' 
Commodore: Tl~. ·-so; Kay pro. 
Timex.~ Osborne: Le. 

After that. it' merely com­
parable to other print rs that can 
cost up to three Lim s as much: 
10" ca rriag_e (to hand I standard 
911/' paper), 80 olLm1ns. graphics 
capability, IO character~ per inch 
(expandable to 5 ·pi) draft-quality 
print (for perfectly a · ·eptabl 
fo1111 letter , data proc ing, 

Circle 257 on Inquiry card. 

busin s · reports. etc.) tra tor 
fe d (for precise alignm nt and 
quick loading), parall I or serial 
interface (lake your pick). self­
inking ribbon cass tte (for long 
lif and easy installation) . 10 
portable pound in weight, and 
compatibility with so many of the 
mu t popular personal computers 
on the mark t. 

Plus its printhead features a 
unique single-hammer de ign that 
eliminat -a lot of mov ing parts, to 
limim1te a lot of annoying repairs. 
That's the Banana: silly nam . 

serious service. It's everything 
the expensive dot-matrix printers 
are . .. 

Except expen ive. 
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Model 4 Wins! And You Save Up to s1014 


Description Radio Shack Model 4 IBM PC Apple Ile 

Two-Drive Unit $1999 $1 864 $1995 
Formatted Disk Capacity 174Kb each (TRSDOS) 180Kb ~DOS 2.~~

160Kb DOS 1.0 
124Kb (DOS 3.3) 

BO-Column Included Included Included 
Monitor Included $345 Included 
Monitor Adapter Not Required $335 Not Reguired 
First Drive Included Included Included 
Second Drive Included $289 $395 
Paral le l Printe r Interface Included Included $165 
Seria l Inte rface Included $120 $195 
Reference Books Included Included $50 
Numeric Pad Included Included $159.95 
Diskette Operatinq System Included $60 Included 
Total $1999* $3013 $2959.95 -­

TRS-80 Model 4 ls the Logical Choice. For performance and 
price. our Model 4 desklop computer is the professional ap· 
proach to improving your productivity. It has fealures built-in 
that cost ex lra in other computers - features that wil l make 
your job a lot easier. 

Designed to Make Hard Work Easy. The easy-to-read 
BO-character by 24-line display and 64 .000-character memory 
make Model 4 perfect for complex spreadsheet analysis. To 
speed operations, our " MemDisk" emulales a super-last disk 
drive in memory fo r keystroke-qu ick responses instead of 
time-consuming disk access. A bui lt-in print spooler lels you 
work on one job while prin1ing another. 

Versatile and Powerfu l. We designed Model 4 to be com ­
pletely compalib le with our existing line of word processing, 
time management. elec tronic filing-in fact. all TRS-80 
Model III software. And soon you 'll be able to choose from 
thousands ot CP/M "-based programs. 

See It Today. Get a demonstration of the TRS-80 Model 4 
(Cat. No. 26-1069) at your nearest Radio Shack Computer 
Center. participating store or dealer. Be sure to ask about our 
leasing. training and service plans, too. 

ltad1ol aeli 

The b iggest name in little com puters· 

A DIVISION OF TANDY CORPORATION 

Circle 378 on inquiry card. 

· P11ic:e appl1-P.s ~• part 1c1pa15n9 A.adt0 Shack s101es am1 oeaie rs ISM is a re 1ste1ee1 1rade­
mn•Jo. oJ 1n1pr1iat1Qf1.l:'I Bvsrnoss Mac.h1nos Coro .Apple 15 a 1eg1s1ertX1 ir;idem;ulo. ot Apple 
Compurers CPtM •S a , ;).g. 1s 1~ 1 ~d 11act 111.suk 01 0191utl Resca1c1i 1t1c Prices based on 
ma nt.1 lac;1me1 ·s •11e,al L1 re 
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