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Ifyou'd like to turn the agony 

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

Because even ifyou're starting 
with a shoe box full of invoices 
or a pile ofchecks hiding under a 
pile ofdeposit slips, we can tell 
you how to centralize, organize 

plea ure-all with an Apple' Ill 
Per onal Computer. 

Attain instant 
financial status. 

An Apple ill,teamed with th 
BPI Gen ralAccounting Package, 
can put every ba ic accounting 
function right at 

General Ledger, Account 
Payable, Accounts R ceivable 
and Payroll- all in one package. 

Meaningfully, that mean you 
can turn number into an wers. 

With BPI, your Apple ill can 
give you a napshot of your 
company's financial condition, 

an up~to~the~instant 
and monitor all that information, 
and manipulate it in ways that 
will make your business a 

your fingertips. 
Technically, 

that mean 

balance heet. It 
can al o g nerat 

instant and 
detailed 

reports 
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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 

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. 

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 

Your Apple can generate lnsiaru income siarements 
(wirh expense ratios) or balance shttts, and la you 
camiiare rhem 10 /a.sr monrh's or ,ears, then prim 
them ou1 to 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 
systemcanprovide you with 
instant comparisons of 

this-mondi-this--year vs. 
this-month-last-year, or 
this-year-to-date vs. 

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

spot ehanging expense 
mttet.and:tiiake dedSions with 
iono~~-

It can also allow 101< ro cak£fiJI adtianca.ge of 
m.errhantlise disroulllS.So you'll know whom ro pay. 
when to pa,. how much 10 pay- and saw a lot of 
dams in the process. 

Make a timely 
statement. 

Add an Apple Dot Matrix or 
Daisywheel printer to your Apple 
m. and you can print out your 
entire balance sheet in minutes. 

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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Editorial 


DEC, IBM, and 

Athena 


Lawrence J. Curran, Editor in Chief 

Forward-looking computer manufacturers are wise enough to understand 
that aiding education today can help computer sales tomorrow. IBM and 
Digital Equipment Corp. are two such companies. In an effort called Project 
Athena-after the Greek goddess of wisdom-DEC and IBM personal com­
puters could become the tools of wisdom in the hands of undergraduate 
students at the Massachusetts Institute of Technology 

Both DEC and IBM will contribute goods and services valued at $50 million 
over the five-year span of the project, which is aimed at exploring how ad­
vanced computers and computer graphics can change the ways in which col­
lege students learn . The idea is to create a "coherent" nehvork of computers 
that will enable students and faculty to share resources-hardware, software 
and ideas-so that together they can solve problems in creative ways. 

MIT officials should be applauded for using the project to seek ways to 
make dissimilar computers work with the same languages and operating 
systems. At the same time, the two companies deserve recognition for agree­
ing to contribute computers and talent. It's conceivable that the project wW 
take steps toward standardizing languages and operating systems, and 
anything that fosters standardization in the computer business is to be 
encouraged. 

DEC will donate more than 300 display terminals, 1600 personal computers, 
63 minicomputers, and the full-time services of five employees to Project 
Athena. Similarly, IBM will contribute the services of five employees, 500 
personal computers, 500 single-user work tations, software, maintenance, 
and research grants. 

While DEC and IBM merit recognition for their philanthropy, the fact that 
today's students are tomorrow's computer buyers must have appealed to the 
marketing departments of both companies, which stand to reap brand­
recognition and loyalty benefits from th e experiment. Lest we be accused 
of complete cynicism, however, it should be pointed out that DEC founder 
and president Kenneth Olsen is an MIT alumnus who has demonstrated his 
company's commitment to the community. Project Athena is evidence of this, 
as is DECs decision to locate a plant in Boston's heavily black Roxbury district. 

DEC and IBM recognize that an investment in education is worthwhile 
for its own sake, and certainly won't hurt future sales. Another company 
with the same approach is Apple Computer lnc., which recently donated 
$21 million worth of personal computers to 9250 public and private schools 
in California. We applaud these companies and would like to hear about 
others. • 
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How to buy a computer 

by the numbers. 


Cromemco 

Tomorrow's computers today 

Clrcle 119 on Inquiry card. 

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

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

But hardware can't work alone. 
That's why every C-10 includes software 

word processing, financial spread 
et, investment planning and BASIC. 

rd-working, CP/M R-based software 
t meets your everyday needs. Soft­
e that cou ld 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 rel iable 
business and scientific 
computers in the industry. 
And now for the first 
time, this technology 
is avai lable in a 
persona I computer. 

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

CP/MR Is a resistered trademark of 01g1tal Researcti. Inc. 
All Cromemco products are serviced by TRW. 
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Staff-written highlights of late developments in the microcomputer industry. 

DIGITAL RESEARCH PLANS ALTERNATIVE TD MICROSOFT HARDWARE STANDARD 
The proposed MSX standard announced by Microsoft, Spectravideo , and 14 Japanese computer 
manufacturers won't be the only attempt to define standard hardware and software parameters in the 
low-cost computer market. Digital Research is also backing a proposal to unify software standards and 
is talking with a number of Japanese manufacturers. 

To meet the MSX standard , manufacturers must use a Zilog Z80 microprocessor, a Texas In ­
struments TMS9918A video processor, a General Instrument AY-8910 sound processor, a Nippon 
Electric Co . (NEC) cassette interface chip, an Atari joystick interface, 64K bytes of RAM, and 
Microsoft's 32K-byte ROM-based extended BASIC . Some of the components can be purchased from 
other suppliers. 

NEC, one of the Japanese companies that Microsoft said supported the MSX format, plans to look at 
any and all attempts to standardize hardware and software for low-cost game computers and plans to 
remain neutral until all possibilities are considered . 

Both Microsoft and Spectravideo expect the standard to have the greatest impact in Japan , where 
the lack of a standard has held the home computer market back. 

In addition to NEC, the following companies were reported by Microsoft and Spectravideo to have 
supported the MSX standard: Matsushita (Panasonic). Sony, Sanyo, Hitachi , Canon, Mitsubishi , 
Toshiba, Fujitsu , Kyocera , General, Yamaha , Pioneer. and JVC. 

Specifications for the bus, 1/0 addresses, and game cartridge were not complete at the time of the 
announcement but wi ll be included in the standard . Disk-size and operating -system specifications will 
not be included, but any disk system or auxiliary processors can be added onto the bus. 

This fall, Spectravideo, which began shipments of its two home computers in early June , will offer a 
$50 MSX adapter for its computers, one of which retails for $ 300. Microsoft, Spinnaker , Sierra On­
line, and Sirius have pledged software support for the MSX standard . 

COLECO'S ADAM SHAKES UP THE LOW-COST COMPUTER MARKET 
Coleco's Adam has stirred up the home computer market in more ways than one . The $ 600 machine 
was the talk of the summer Consumer Electron ics Show because of its aggressively low price. Shortly 
afterward, however, Logical Business Machines sued Coleco and insisted that LBM owns the Adam 
name because it sells a much more expensive business computer called Adam . Coleco argues that it 
bought the trademark rights to the name from a firm that registered the name in 1 976 . 

Coleco's Adam includes a 10-character-per-second letter-quality daisywheel printer, two Coleco 
Vision game control lers with numeric keypads, a ROM-based word processor, Applesoft-compatible 
Smart BASIC, and SOK bytes of RAM , all for less than $ 600. The Adam will also be availab le as an ex­
pansion unit for the Coleco Vision game system for less than $400. A " digital data pack" drive, which 
uses cassette-sized cartridges, is included , but Coleco would not discuss its specifications. 

SOFTREND UNVEILS AURA, AN INTEGRA TED SOFTWARE PACKAGE 
Softrend, Wyndham , NH, announced that it will soon offer an integrated software package similar to 
Lotus's 1-2-3 . Designed for the IBM PC and XT , Aura is built around a database manager whose 
various components are scheduled for release over the next few months . 

Aura, the centra l database manager, will be released this month for $250. In November, Aura 3, 
which also includes a Multiplan-like spreadsheet program and a Wang-like word processor, will be avail ­
able for $395 . Aura 4, which has graphics capabilities, will also be introduced in November for $495 . 
Aura 5, which is scheduled for a December release, will add IBM mainframe communications and w ill 
sell for $995 . Aura will not use a mouse, but Softrend is considering voice input. 

SMITH-CORONA UPDATES PRINTER, OFFERS COMPUTER-COMPATIBLE TYPEWRITER 
Smith-Corona has released an updated version of its TP-1 daisywheel printer. The TP-2, a smaller and 
quieter printer, includes both serial and parallel ports and has DIP switches to select various print op­
tions . The TP-2 w ill list for $895. The list price of the TP-1, wh ich has been offered by some dealers 
for less than $500, will drop from $895 to $695 . 

Smith-Corona also announced the Memory Correct ing 3 Messenger , a computer-compatible 
daisywheel typewriter. It wHI include either a serial or parallel interface for $599 . Like the TP-1 and 
TP-2, the typewriter prints 1 2 characters per second . 
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MICROBYTES ...-------------------------------------------------­
/BM EMBRACES CONCURRENT CP/M-86 THROUGH DIRECT SALES 

IBM's domestic sales force is now selling Digital Research's Concurrent CP/M-86 for the IBM PC and 
PC-XT. IBM's 9000 sales representatives will also offer Micropro's Wordstar, Ashton-Tate's dBase II, 
Chang Labs' Microplan financial planner, and Digital Marketing's Microlink communications program 
and Milestone project planner. The programs can run concurrently and can transfer data through text 
files. IBM's announcement, which may signal a shift in operating systems for the PC in office use, 
comes amid reports that IBM will emphasize direct sales of the PC at the expense of current retailers 
and distributors. 

APPLE PRESENTS A NEW OPERATING SYSTEM FOR THE APPLE II 
Apple Computer has announced ProDOS, a hierarchical, Unix-like operating system for the Apple II that 
is compatible with the Apple Ill's Sophisticated Operating System (SOS). ProDOS is now being supplied 
to qualified software developers and will be generally available in early 1984. 

COMMODORE ANNOUNCES 70 SOFTWARE PACKAGES, INCLUDING MUL TIPLAN AND MAGIC DESK 
Commodore Business Machines has announced 70 new software packages for the Commodore 64, 
including a version of Microsoft's Multiplan spreadsheet for less than $100. Magic Desk, an integrated 
software package priced under $100, is intended to compete with Apple's Lisa and Visicorp's Visi On. 

Magic Desk is actually a series of cartridges. The first, Type and File, will offer word processing and 
limited data management using pictures of a typewriter and file drawers and folders. 

GAMEL/NE OFFERS ON-LINE VIDEO GAMES FOR THE ATARI VCS 
Gameline, a new telecommunication system for owners of the Atari Video Computer System 2600 
(VCS), is available from Control Video Corp ., Vienna, VA. CVC will offer video games and information 
services to VCS owners who buy a Master Module cartridge, which includes an autodial modem and 
memory to store downloaded games or text. 

Founded by William von Meister, who created The Source, Gameline will be priced at about $1 per 
game, after the initial $50 to $60 charge for the Master Module and a one-time $1 5 membership fee. 

NANOBYTES 
Jon Shirley, who was vice-president of computer merchandising for Tandy Corp. (Radio Shack). has left 
after 25 years at Tandy to become president of Microsoft Corp.... Harris Semiconductor and Intel 
jointly announced that both will produce a CMOS version of the Intel 8086 microprocessor and related 
support peripheral chips. Harris's 80C86 will be the first 1 6-bit CMOS microprocessor when it 
becomes available in the fall. Because CMOS chips require less power than regular NMOS 
microprocessors, the 80C86 will probably be used first in portable computers. National Semiconductor 
is working on a CMOS version of its 16-bit 16032 processor to be available in 1 984.... Microsoft is 
developing Logo for Spectravideo computers . Priced at $49.95, Microsoft Logo for Spectravideo will 
be available by the fourth quarter of 1983 and for the MSX standard by early 1 984. No additional 
peripherals are needed to run Logo on the $300 SV-318 or the SV-328.... The Atari 1027, a 
20-character-per-second letter-quality printer for $349. 9 5, will be available this fall. Bundled with the 
Atari 600XL computer and the Atariwriter word processor, the printer will sell for $599.95... . Texas 
Instruments, which cited the turbulent home computer market as the reason for a projected 
$ 100-million second-quarter loss, has cancelled its plans to produce the low-cost 99/2 computer an­
nounced in January. Tl said it has shipped more than one million units of its 99/4A home computer and 
plans to Introduce the 99/8, an "advanced home computer," in the fall. . . . Microcom. of Norwood, 
MA, has announced it will license the protocol used in its hardware and software communications prod­
ucts. Visicorp, Apple, and GTE Telenet have agreed to support the protocol as a standard, which 
simplifies file transfers between microcomputers.... Softyme Inc. of San Francisco, CA, will test its 
Softyme Express system in an El Cerrito , CA, Computerland store . The system includes a computer 
with a database of avallable programs. When a customer decides what software package to buy , the 
program is transmitted to the machine and copied onto single- or double-sided disks in IBM PC-DOS 1 .1 
or 2 . 0 format.... In November, Radio Shack will release a Videotex and Office Information System 
based on its Model 16B multiuser system. As many as 64 terminals at a time can access up to 256 
databases on the system , priced at $ 1 2,000 and up .... Digital Equipment Corp. (DEC) announced a 
Winchester hard disk for its Professional Computer as well as changes to its operating system. DEC will 
soon begin selling its personal computers through its Business Centers. 
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IE • IBM·PC • APPLE II • TRS·80 • ~ 
Percom Data Corporation has one hard disk drive system for just about ALL personal computers 


... including of course ... IBM "·PC. APPLE " II. and TRS·BO ". Percom Data's innovations 

with 5 1/.a" Winchester technology mean that for most personal compulers ... 


having a reliable hard disk system is as easy as hooking up a cable . 


A Percom Data PHO '" wi ll interface with your present system ... and your future system . 
so if you do change computers. you can still keep your most important investment .. 

your Percom Data Hard Disk Drive. 

Because Percom Data helped create the industry standards of today . .. new designs in software 

and hardware will make your selection of a Percom Data Hard Disk Drive pay off 


tomorrow through system compat1bilily. 


A Percom Data PHO works to capacity because we take the time to correctly develop interface 

software lo your computer which leaves no performance holes for you to fall into. 

Percom Data knows software functionality is the key to hardware performance 


Today, Percom Data PHD supports a vanety of software to match your computer 

IBM "-PC. PC DOS . 1.1OR1.0 


CPIM-86 ", CONCURRENT CP·M-86 

APPLE · , DOS 3.3, CP M 


TRS-80 · MODELS Ill & I. DOPLUS. LOOS 
IMAGINE ... Percom Data Winchester 5 1 

, .. technology . . for today's computers 
and tomorrow's. 

To receive an informational booklet describing Percom Hard Disk Systems. or lo determine 1f we 
have a system for your computer call our 
Hard-Line Hot-Line at 1-800-527-1 222. 

We will also give you the name of a nearby authorized Percom Data Dealer. 
Dealer inquiries are welcome 

CORPORATION 

Expanding Your Peripheral Vision 
DRIVES • NETWORKS • SOFTWARE 

(214) 340-7081 • 1·800·527·1222 · TELEX 73·0-101 1PERCOlv11 
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MILES 

Asa project manager, you know 
the va lue of meticu lous plan­
ning. Oversights and miscalcu­
lations can cost you crucial 
time and money. 

Mi lestone is a project manage­
ment and time scheduling pro­
gram. It is a powerful "critical 
path" program for plann ing and 
analyzing virtual ly any project. 
from a cost estimate for a con­
struction project to a schedule 
for installing a computer sys­
tem . The applications are unlim­
ited. 
Milestone uses PERT, Perfor­
mance Evaluation and Review 
Technique . and CPM. Critical 
Path Method , to p lan a project. 
yet Milestone is one of the easi­
est software packages to use. 

T he Milestone user can change 
a variab le and instantl y Mile­
stone will display the effect on 
the entire project . For instance, 
the estimated completion date 
of a part icular time-crucial task 
may be changed . All schedul­
ing, manpower costs and asso­
c iated reports will be re- tabu ­
lated . 

TIME IS MONEY SAVE BOTH 
WITH MILESTONE. 
The price is $Z95. CPIM" ' and CPI M·86'" ver­
sions requ ire 64K and 128K RAM respec­
tively Manual alone is $30. 

For more information see your local compl1· 
ter dealer or contac t Digita l Marketing 
directly 

DIGITAL MARKETING CORPORA110N 

(8001826-2222 
1.lt..l IOLA..£\l~P{} C l: • WALNlO CRH~ · C>. (f4¥J!li 
··~~I Q,i1 tOOO ... lflEX 17 US2" o:ur";~1 r 1c; ~,..cir 1 

Miies ton e •s e tegistered •rademari.: 01 Ol'i)ctn1c 
Souwa'e 
CP/ M is a reg istered •rademark of Dtgi1a1 Re.search . 
Inc 
CP/M-86 •s a 1,adcmark o f Oigiral Re5earch. Inc 

10 Auau•I 1983 © BYl"E Publlcatlo... lflC 

Letters 

Is Radiation Harmful? 

Edward M. Gogol's letter (April, p. 14) 
presented some excellent thoughts about 
radiation. But I have one correction. He 
states, "Radiation levels decrease as the 
square of the distance from the screen." 
Thjs is true for a point source of radiation. 
It is not true for a 12-inch screen. 

To illustrate, consider a video screen 
the size of a movie theater screen. A per­
son standing one foot from the screen then 
moving to a distance of two feet would 
receive aJmost identical radiation, not 
one-quarter the radiation, as the formula 
for point sources would indicate . 

The radiation , I believe, would be pro­
portional to the angular area subtended 
by the screen at one distance compared 
with the angular area of the second 
distance . This presumes equal radiation 
from all areas of the screen. As you can 
see, it starts to become complex. 

Obe 0. Doan 
14710 Parthenia St. 
Panorama City, CA 91402 

Edward Gogol's letter does no t belong 
in a magazine of BYTE's caliber. 
1. 	Contrary to his claims, no variety of 

radiation can be eliminated complete­
ly . 

2 . 	A properly designed video display 
does not emit significant X-radiation 
when operated within its design limits. 

3 . 	The claim that "with radiation, there is 
no threshold" is a statement that 
nobody can make with certainty . 
There is evidence pointing in all direc­
tions. including evidence that more 
radiation extends life (Pearson and 
Shaw, Life Extension. Warner Books, 
1982, p. 516). 

4. 	The implication that microwave ex­
posure below a level that causes signifi­
cant heating in the body is harmful is a 
lie that would be funny if so many peo­
ple did not believe it. Fear of micro­
waves is a much greater health hazard 
than microwaves. 

5. 	 On most terminals. turning down the 
brightness does not reduce the electron 
beam acceleration voltage bu t in­
creases the voltage by a small amount 
due to the finite resistance of the high­
voltage supply and the decrease of 
beam current . (Total high-energy 
radiation is likely to decrease, as Gogol 
claims.) 

6. 	The claim that a light-emitting diode 
display emits no radiation is stupid. It 
radiates waste heat, it radiates very 
small amounts of "nuclear" radiation 
from impurities in the pa<;kage, and it 
radiates light. 

7. 	 Gogol's references are highly suspi­
cious. The Sierra Oub is a well-known 
Ludd ite organization, and Gofman's 
public stance suggests that he is inter­
ested in advancing his prejudices rather 
than finding the truth. An earlier Gof­
man book was described by Peter 
Beckman as "grotesquely biased." The 
Zapping of America is a sensationalis­
tic book of no more scientific merit 
than Tire Chariots of the Gods. 

Christopher M. Maple 
Chief Engineer 
Ingrid's Computers 
8377 Capistrano Ave. 
Canoga Park, CA 91304 

I read with interest the letter by Edward 
M. Gogol critical of Dr. John Villforth of 
the U.S. Bureau of Radiological Health on 
his assurances of the near-zero prnsent 
risk from ionizing radiation from video 
d isplays. The irony of this attack is amaz­
ing: in the more than 10 years that I have 
known Villforth, he has conducted a one­
man crusade against the hazards of dental 
x-ray machines in particular. In this he is 
supported by the National Health Physics 
Society, which consists of 5500 people 
nationwide engaged i.n protecting man­
kind from the effects of ionizing radiation. 

The average natural radiation back ­
ground in the United States is about 100 
mR per year with a large deviation from 
the mean, which I will discuss later. How­
ever, the average black-and-white (in­
cludes single colors like green) display 
tubes, including TV tubes, have an accel­
erating potential of 12 to 16 kilovolts 
(kV}, The 16-kV maximum x-rays pro ­
duced by this type of tube are virtually 
unmeasurable at the faceplate because of 
its thickness of ¥. to Yi inches of glass, 
which is necessary to protect the near-flat 
surface from the crushing pressure of the 
air outside. The full-color display , like its 
TV counterpart, requires an accelerating 
potential of about 25 kV and is capable of 
producing 25-kV maximum x-rays . Be­
cause the glass faceplate i.s of simiUar 
thickness to that of the single-color tube, 
there is a greater risk For the escape of 
x-rays. Very sensitive devices are required 

Circle 20 on inquiry card. _. 





Letter•-----------------------------------------------------------------­
to measure these low-energy x-rays for the 
equivalent of 10to12 hours of use per day 
for a full year. at levels a small fraction of 
the 100 mR average annual dose. It is the 
function of the Bureau of Radiological 
Health to make such measurements and 
issue warnings if the background level is 
increased. 

Surprisingly , the ionizing radiation 
potential of the video display and its 
counterpart, the TV screen, is not from its 
x-ray potential but from its efficiency as 
an electrostatic predpitator. In the air of 
all buildings there is a radioactive noble 
gas calJed radon . When radon decays, the 
radioactive daughters formed are posi­
tively charged and are attracted to the 
glass surfaces of the display tube, adher­
ing to the glass unti.I the daughter's decay. 
We have used this phenomenon for some 
years to estimate the amount of radon in 
homes. When the TV set is turned off and 
an alpha counter is applied to the screen, a 
rapid count indicates the need for espe­
cially careful radon daughter measure­
ments. This buildup of radiation on the 
viewing screen may disturb Gogol, but l 
for one would rather have these radon 
daughters on the screen than in my lungs. 

While the national average background 

is about 100 mR/year, there are wide vari­
ations. The area. south of Chicago has 
water wells and radium-bearing soil that 
can increase this average by as much as 10 
times. Similarly, the ew England states 
have areas of granite rock in the ground 
that can increase the natural background 
10 to 50 times. However. epidemiological 
studies indicate these states to be as 
healthy as any in the U.S. When actual 
measurements are substituted for assump­
tions, no correlation between radiation 
and health can be shown (Beck and Krey 
in Science, April 1983, pp. 18- 24). 

Gogol has quoted Dr. John Gofman's 
book Radiation and Human Health as the 
authority on ionizing radiation. Gofman 
and about 10 others have taken the posi­
tion that the radiation dose below 10 
mR/ year is more harmful than the linear 
model will predict. However, most au­
thorities have agreed that health effects 
cannot be scientifically verified below 10 
mR / year. The linear model was chosen by 
the NCRP and the BEIR committees not 
because it could be scientifically verified 
but because the levels produced were con­
sidered safe and allowed dose calculations 
to be made relatively easier . This model 
extrapolates radiation effects from the 10 
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mR area to 0, where no radiation effects 
are assumed to be produced. In this no­
man's-land below 10 mR, Dr. L. D . 
Luckey has also written a book called 
Hormesis with Ionizing Radiation, pub­
lished by Chemical Rubber Press (the 
book costs $60, so it might be advisable to 
check it out of ~ library). Hormesis is a 
neologism that, loosely translated from 
the Greek, means "beneficial effects." Dr. 
Luckey has listed more than a thousand 
experiments with plants and animals that 
exhibit beneficial effects in the 10 to 50 
mR/ year region. He would be the first to 
point out that there is still no absolute 
proof. However, the total biological 
evidence is not helping the case of in­
creased health effects/ mR in the region 
below 10 mR/ year, the position taken by 
Dr. Gofman and several others. 

The second au thority Gogol quotes is 
Paul Brodeur's The Zapping of America. 
The only review I have seen of this book is 
a short one in the Health Physics Newslet­
ter warning that the book is long on 
claims and short on proof. Because the 
subject is radio frequency and micro­
waves, most readers of BYTE have 
enough background to deal with it. 

This nation has enough troubles with 
the economy and displaced or discarded 
energy without taking sides in a scientific 
debate about whether or not harm exists. 
The readers of BYTE will agree with me 
when I say it pays to believe almost 
nothing that you hear and to be very 
critical of what you see. 

P.T. Perdue 
103 Oak Lane 
Oak Ridge, TN 37830 

Enhancing Usablllty 

am writing in response to Gregg 
Williams' eclitorial (April, p. 6). Recently I 
purchased a microcomputer and have ob­
tained first-hand information about 
usability from the software I've be n using 
with it. I have some ideas that could make 
life easier for many people complaining 
about usability . 

First, it is not accurate to say that 
nobody knows what makes software easy 
to use . There is a great amount of 
literature on laboratory studies of the sub­
ject. There are even more papers on the 
subject-not always so well supported, 
but by human-factors experts. 

One principle of usability is to make 
programs and parts of programs indepen­



GANGPR0·8™ MULTJPROGRAMMER ... .•.... .. .... . $1295.00 

GANGP00-8"' allows user to progiam up lo 8 EE/EPROMS simultaneously using 
the latest state oJ the art programmlng algortUuns. II can test and duplicate a 
Wide vanety 01 devices from 16K to 256K. There are no personality modules to 
buy, 8 digit alphanwnertc display p1omp1s user With messages. Thls unit 1s ex­
tremely easy lo ope1ate and is ideally sul.ted !OJ a production environment 

QUV-T8TTll series UV EPROM ERASERS 
QUV·T8/2T (897.50) is an Industrial quality eraser. designed in a steel 
encloswe With a 5" wide l!ay. W Indicator lens. antistatic pad 60 minute rugged 
timer and safety lntetlock swilch are standard Capacity Is 24 EPROMS. 15·20 
minutes erase lime for 15 EPROMS. 
QUV·T8/Z (8124.95) Stmnar to QUV:rs1zr (wtlh 40% laster Erase Time). 
QUV·T8/2N ($68.95) Same as the QW·T8/ZF version without the limer and 
sa!ety Interlock switch. 
QtJV·T8/l ($49.95) Eccnomy model In a molded two part plastic case. Erases 15 
EPROMS In 20 minutes. 

PROMPR0-7"4 SERIAL RS-232 STAND-ALONE $489.00 
MC5-48" FAMILY PROGRAMMING WITH PROMPR0.71 
PROMPR0-7" Is an Intelligent seU<:ontained unit ideally suited for engineering 
development. lield service, or production. II can program and vertty a wide 
varlely ol 8K lo 128K EPROMS.This unit has a 32K (4K BYTES). internal RAM BuUer 
Iha! could be accessed by the user lhrough a computer or terminal. This unit can 
also program the micro chips such as the 847a 8749. 675L 874L8742 6755. The p r1.ce 
tncludes all modules up lo 32K EPROMS & The 6748 & 6749H Micros. 
Upload/d,ownload ls cl.one by ellher Motorola or Intel Hex rormat 

AV.All.ABLE SOFTWARE DRIVERS 
L IBM PC 5, TEKTRONICS 8002 
2. APPLE Il 6. ATARI 
3. l\.1D&ISIS 7. TRS80 COLOR 
4 CPM a FLEX 

<Jiu, Rup,t C~~ 'lfOia 

C~ at ~ Rup,t P'IJ,ce;f 
P'ROMP'RO.&n1 SERIAL RS-232 STAND-ALONE $689.00 
This extremely versallle program.mer has as much as 128K (16K x 8) ol Internal LOGICAL DEVICES, INC. 
RAM d.edlcated lo the EE/EPROMs. This RAM butler can be accessed either 1321-E N.W. 65th PLACE · IT. LAUDERDALE. FL 33309through a compuler lerminaL or by user target system (EPROM emulation). 
PROMPR0·8 8 dlglt alphanumeric display prompls user with the system (305) 974·0967 
messages. A keypad option Is available for standalone editing. An Impressive 
range ot devices are programmed (as standard leature). DISTRIBlITORS WELCOl\t1E FOR QUALif1CATION 
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One~earfactor)'Warrant~ 




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

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

ForYour Buck. 
That's also why 

we can offer you flatly 
superior dollar-values. 

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

64 kbytes of dynamic ram, 
standard; up to 1.5 mbyte of 
disk storage, standard; 
CP/M2.2*and MBa ic; 
standard. 

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

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

You Can Up-Grade? 
In fact, if you assess your 

expansion alternatives in tenns 
of relative payback potential, 

CompuSlar can network up to 255 intelligent 
terminals and giie each ofthem access to 
common or re~tricteddatabases. 

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

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

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

WhenYou BuildThem 

Stronger, You Can Back 


Them Longer. 

And that's why all Intertec 

terminals, computer networks 
and disk storage systems come 
with a full year of coverage. 
Not because you'll need it, but 
to assure you that you won't. 

See- unlike other makers, 
we know what we're tanding 
behind. 

We don t slap Intertec 
nameplate on other peoples 
parts. We build virtually allow· 
equipment ourselves. 

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

ourselves. 

More Bytes 

you're very likely to find that 
up-gradingwithlntertecequi~ 
ment from scratch would be 
more cost-effective than 
burdening your existing instal­
lation with add-on's. 

Dollar for dollar, the Inter­
tec system i 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 
Intert:ec dealers, we also have 
600 factory-trained techllicians 
to provide service on-site in 120 
US. cities often within 4 hours. 

To arrange for that service 

Since iw build our 
equipment from 
scratch. 1ie can 
afford to do it right 
and still hold down 
ow· prices. 

just call ourCustomerService 
Department at 803/ 798-9100. 
At the same time we'll be happy 
to give you the name of your 
nearest Inte11ec dealer. 

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

•1ntertec 

'Cf'IM is1rnW.1aaJlrut/...,nrll 11/ Dii.•111/ Roro.rr:lt. 
• Mao_«(t iJIJOCisa rr'llittmti1rotb11Urk ~MiJ:mw{t Car/IOl'tl titJtt 
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-----il C86 - For Professional Programmers l--- ­
Complele C Tlght Code No Royalties Library Source 

• C ·The Language for Professional Programmers: C combines 
full control of the machine with the best productivity features. 
C is used by: 
IBM Bell VlsiCorp Digital Research MicroPro Wang Microsoft 

• A Complete lmplementallon - 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 ls produced by C86. Only needed code is linked 
from the 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 allows development of large programs. 

• Assembler may be used to write a function. Macro suppor1 can 
increase productivity. Programs are ROMable. 

• 	Our Update Polley helps you to keep the Best Personal Com­
puter C Complier for the 8086 as the technology improves. 

See your Dealer for: 

a Free Information: uC86 Product Description" •• •••••• . • ••• NC 
a UThe c Programming Language" by K & R ..•...• • ..$ 25.00 
a UThe C86 User Manual". . . . . . • . . • • . . • • • . • • . . • . • . • • . 35.00 
a 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 

SulteJ·104 

Redbank, NJ ono1 

201-530-0995 ... 

C811 l1 a lnld9111•k at Colllpullr lnnovlllOne. Inc. CPM-811 
1nd MPM-111 .,. 119dema'1ul of Dlgllal Ael•ch. 

MSDOS 11 a trademlfk ol Mlcnlloll. PCDOS II a 

lt9Clel'IWll of lnlltlllllonll BUii,,_ MIChlnea. Prl-. Mlbj.al lo change wlthout notice. 
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Letters,---------------­
dent. ln other words, an editor edits ; a 
word-processing program processes a file 
to produce text output. The future does 
not lie along the path of integrating these 
two functions, as with 1-2-3 or MBA. but 
in separating the functions . 

For example, in my editor, when I want 
to end a line, l should be able to press 
Enter. There should be no implication to a 
coupled word processor that Enter signi­
fies the e.nd of a paragraph. If I want to 
signal the end of a paragraph, I'll signal 
that in the file I'm editing, using a word­
processor command, as a separate step. 

There is no magic in being able to in­
clude spreadsheet output into a memo or 
book chapt.er. I should be able to copy it 
into the file I'm creating with my editor, 
or to point to it, in the fiJe, by means of 
some imbedded command . 

The structure of the editor output, the 
word-processor input, and the spread­
sheet output should not imply among 
them any native relationships or coupling. 
I use such uncoupled software in my job; 
there is no reason that it cannot be devel­
oped for microcomputers. 

In this light, the new advances may 
signal greater sophistication but not nec­
essarily greater ease of use . A desktop 
manager is only a sophisticated analog for 
being able to copy one file into another. 

Robert C. Maegerlein 
218 Watchung Ave. 
Upper Montclair, NJ 07043 

On Structured Programming 

As a professional programmer and a 
structured-programming maven as well as 
tre owner of an S-100, 8-inch CP/ M per­
sonal computer, l have watched the lan­
guage diatribes fly back and forth with 
great interest. Although I realize my 
status as a high priest will leave my opin­
ions open to suspicion, I wish to make a 
few points about programming and lan­
guages in general. 

Despite anyth ing else that may have 
been uttered in haste about structured 
programming, the primary lessons of a 
structured approach are to figure out 
what you want your program to do, what 
type and form of data it is intended to in­
put and output, and how your program 
will interact with its user, before you 
write a single line of code. 

The software designer usually uses 
some kind or combination of hierarchical 
tree chart, Verner-Orr diagram, and/ or 
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There's a big difference in printers, and the proof

• is right before your eyes. 


This is an actual printout from Digital's Letterprinter 100. 


• 
 A~ you can see, it's good enough to send out to customers . 


But that's not all the Letterprinter 100 can do. 


Suppose, for instance, you're in a hurry . 


• 
JUST PUSH A BUTTON AN O YOU CAN PRINT OUT A WHOL E PAGE OF DR AF T COP Y

• IN LESS THAN TEN SECONOS . 

• 
• There are other f i ne points. You can see how the Letterprinter 

100 can print multiple typefaces . It can also print in BOLD, 

doi..il:>1 e -~id. th. and coodtnstd. And do all these styles 

automatically, without stopping . And with its wide range of graphics 

capabilities, you can even draw your own conclusions . 

1s.e 15.i? 

12.e t2.e 

9.t s.e 

6.e &.e 

J.e 3.9 

can't find a more versatile printer than the 

100. And it'a just one of a family of printers 

personal eomputera and 

printer, the LOP02, and a 

on paper. 

fine print, ••• our 



Letter•--------------------------------­
flow chart to develop program function. 
and these very high-level, abstract designs 
are then translated to pseudocode that 
describes i.n detail the operation of the 
program in English, Latin, an arbitrary 
mixture of C and Pascal, or however you 
desire. This includes logic, mathematics, 
and 110 in any form. These steps are 
iterative-that is, the high-level designs 
are modified according to the needs dis­
covered by the pseudocode, and the 
pseudocode is redefined by new, more 
elegant approaches that become obvious 

n 
ftB1~llt1tift~IL 

from the tree/flow charts. So the pseudo­
code starts as a simplistic statement of 
functions that quickly evolves into a 
detailed list that will greatly resemble a 
usable computer language. 

From this point, it is easy to translate 
the pseudocode to any computer language 
that is appropriate to the functions to be 
performed, the speed/ memory require~ 
ments of the target computer, and t.he 
fluency of the programmer. This ap­
proach even allows for structured BASIC 

ls this a lot of work7 Yes, but it is plac­

daia le 11 Ring King. You get full protection for every 
~I. ready label reference for fUt aeatohaa, and 

u ttOraat In "'tnlmum apace. 
Rli~Blilfµll atOry on all the Ring King Data Defenders, eee Your Ring 

ng Dealeror write for our Magnetic Media f:lllng Systems catalog, 
owing 'OUr fuP fine of storage and retrieval syatema. Ring King 

Ylslblaa, Inc-., 215 W. Second St., Muscatine, IA 52761 . 
819) 28N144. 

y ems by 
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ing the burden at the front, so much less 
time is necessary to test and debug the 
final result. The structured approach also 
allows for another benefit rarely con­
sidered by hackers or even by a lot of my 
fellow high priests: documentation. 

A program for strictly in-house use will 
be difficult to use after the coding is no 
longer fresh in your mind, and even more 
difficult to modify. With structured pro­
gramming, when you fix your program, 
you can be aware of all the ramifications. 

As for languages, my preference is for 
any language that allows me to maintain 
my logic structure easily within the code, 
a natural for all t.he ALGOL descendants 
(PL/I, Pascal, C, Ada, etc .). However, 
due to my work, I find myseH quite often 
running afoul of these strongly typed lan­
guages and have to resort to good old 
FORTRAN. At least it runs fast, is good 
at math, and has mixed-record 110. FOR­
TRAN 77 allows something of both 
worlds, although it doesn't have data 
structures. 

BASIC also has its place. Although not 
prone to informational error messages, 
BASIC is easy for a beginner to learn and 
get instant gratification from. With the 
advent of compilers, BASIC can also 
generate code that executes at a 
reasonable speed, although I need 
separately compiled subroutines. 

Compilers that examine all of your code 
let you see all of your programming errors 
at once, an enormous advantage when 
dealing with related variables and func­
tions that may have been confused some­
where along the way (built-in cross-refer­
ences are a gre.at help, too). 

Curtis W. Rendon 
Syntax Constructs Inc. 
14522 Hiram Clarke 
Houston, TX 77045 

EdUor's Note: For further discussion of 
languages, see Jerry Pournelle's article, 
'The Debate Goes On, " on page 312. 

Mouse: Not So Mighty 

In response to Gregg Williams' editorial 
("The New Generation of Human­
Engineered Software." April, p. 6), the 
mouse of Lisa, Visi On, and their pr~ 
decessor, the Xerox Star, is a truly 
fascinating hardware device, and on those 
few occasions that I have seen these 
devices in use. I have been impressed. But 
the mouse is not revolutionary. and, as its 
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Letter•---------------------------------------­
name suggests, it is really nothing more joy as large a market as a good piece of 
than a rodent. Its functional predecessor software does. 
was the light pen . Some years ago, light I don't begrudge companies a fair pro­
pens were fashionable devices for select­ fit, but I do object to exploitation. I think 
ing a particular function, and they are still that if anybody is being "ripped off" in 
in use . But displays attaching light pens this industry it is we the consumers, not 
had to have an appropriate phosphor, and the software companies. Perhaps they are 
they were not as easy to program as func­ the pirates . 
tion keys. About the same time, touch­
sensitive screens were introduced, and P. J. Lenk 
they are still used in applications such as 2505 David Ave. 
online catalogs in libraries; here, too, Pacific Grove, CA 93950 
however. programming appears to be the 
chief stumbling block . 

lf the name of the game is "ease of use, " 
the industry would be far wiser to develop 
touch-sensitive displays than mice. New, Improved Compller 

Because a display has no moving parts, it Jay Freeman's letter (April, p. 20) in 
is likely to prove more durable than a regard to Intel's FORTRAN-86 version 1.0 
mouse. And a finger placed on a display points up some known difficulties with 
screen does not require additional desk that past version of our compiler. The 
space, as a mouse does. If an executive release of the FORTRAN-86 Compiler, 
were having an office conference, don't version 2 .1, that is currently being 
you think he might rather touch his screen shipped to customers corrects bugs found 
a couple of times than roll a mouse in the previous version as well as provides 
around his desk pressing buttons on it7 new features. 

There are, obviously, many considera­
tions at work in the development of new Kenneth A. Pamper 
products. My bet , simply stated, is that Development Systems Operation 
the mouse is not a viable product. At best, Intel Corporation 
it will limp along like bubble memory. 3065 Bowers Ave. 

Santa Clara, CA 95051 
John P. Rash 
President 
Acorn Data Ltd. 
611 W. lllt.h St., Box 57 
New York, NY 10025 Algorithm Amended 

I recently read Timothy G. Corrigan's 
"Add Dimensions to Your BASIC" 
(March, p . 307) . The idea of indexing 

The High Cost of Software multidimensioned arrays with a single 
dimension index is sound and useful. 

I certainly don't pretend to be in favor However, the algorithm introduced is in 
of the theft of software, but I believe that error . For instance, for a two-dimensional 
software piracy is being fought with the array with a dimension X having a max­
wrong weapons. Perhaps software ven­ imum index of XM, and Y having a max­
dors need to reevaluate their marketing imum of YM, the formula given for the 
strategies. Simply keeping the price high index is 
because the market appea.rs willing to sup­
port it i.s both a greedy and naive ap­ l=XXYM + Y 
proach. 

Vendors are not solely to blame for Considering X to be the row dimension 
high prices. I believe that the average con­ and Y to be the column dimension, you 
sumer pays the exorbitant prices de­ can see that this formula produces indices 
manded because he simply does not know I from 0 to YM associated with the first 
the worth of a piece of software. If some­ row (X = 0) of the matrix, as it should. 
one tried to sell that same person a text­ However, the next element I that is pro­
book for, say, $300, he would laugh. Yet duced (for the second row, first column, 
the textbook may easily represent more such that X = l , and Y = O) is also YM. 
hours of labor and may require more In every case, the formula repeats the last 
years of experience on the subject area to index I for the last row element for the ele­
write. In addition, the book may not en­ ment that is first in the next row . Ob­
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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 
tared at fast peeds, then 

released from Microbuffer's 
memory to your printer. 

This is called buffer-
in . 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 

,000 characters of storage ­
up to a very large 256K ­
enough for 256,000 characters 
of storage. 

22 BYTE August 19&3 



Practical Peripherals 
makes tand-alone Micro­
buffers for any computer and 
printer combination, includ ing 
add-on units especially for 
Apple II computer and/ or 
Ep on printers. 

Each has different fea­
tures like graph ics dumps and 
text formatti ng besides its 
buffering capabilities. You can 
choose one that's just right for 
your system. 
· Best of al l, they're built 

to last and work exactly like 
they're upposed to. 

If you're still guessing 
whether you can afford to have 
one. talk with any computer 
dealer. That's the best way to 
find out how practical a 
Practical Per ipherals 
M icrobuffer is. 

~ l'RJlln'llUI& 
= ...,,,,,...._ 

Practical Pei·i pherals, l nc. 

3 1245 La Baya Drive . Westlake Village. 

Cal iforn ia 91 362. (21 3) 99 1-8200 
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Letter•---------------------------------­
viously the index 1 must refer to a unique 
array element to be of use . Perhaps an 
even simpler way to show that the for­
mula is in error is to consider the two­
dimensional problem of a l O(X = 0 to 9) 
by S{Y = 0 to 4) array, for which Cor­
rigan provided a BASIC program. You 
can immediately see that the maximum I 
obtainable from the prescribed formula 
occurs when X and Y are maximum and is 
40, yet there are 50 elements in the array. 
The corresponding correct formula for the 
two-dimensional case is 

I = X x (YM + 1) + Y 

The algori thm can be extended to a 
third dimension, Z. by modifying the pro­
cedure described by Corrigan. You must 
enclose the two-dimensional expression 
for I in parentheses and multiply by 1 plus 
the maximum value of Z, ZM, and add Z 
as 

I = {X x {YM + 1) + Y) X 
(ZM + 1) + Z 

This same algorithm can be used for any 
number of array dimensions just by re­

peating the process. 
In addition , it might be mentioned that 

in many applications, especially in 
statistics, many square two-dimensional 
matrices that are encountered are sym­
metric, that is, the same elements are con­
tained above and below the diagonal. An 
example is an intercorrela tion matrix , 
which expresses the degrees of relation­
ship between all possible pairs of 
variables. Traditional statistical software 
for mainframes has ignored this fact and 
stored the whole redundant array in 
memory; there was plenty of memory to 
spa.re. With matrices of even modest size, 
t his is undesirable with the limited RAM 
available to most microcomputers. An in­
dex similar to that introduced above can 
be created to index only the nonredun­
dant informa tion in such a matrix . Again, 
assuming X as the row dimension and Y as 
the column dimension , the appropriate 
two-dimensional formula is 

I = {X X (X + 1)) I 2 + Y 

Using this formula, the appropriate in­
dices will be created for all the elements of 
the "bottom" nonredundant portion of 

such a square symmetric matrix. 

John D. Morris, Associate Professor 
Box 8143 
Educational Leadership & Research 
Georgia Southern College 
Statesboro, GA 30458 

" A More Powerful Penell" 

In his le tter on "the myth of computer 
li teracy" (March, p. 16), Dr . E. J. 

eiburger hit the n.ail right on the head . 
One of the nails, that is. There are several 
more nails to be hit before we hammer 
down the lid on this argument. 

In one basic sense Dr. Neiburger is 
totally right. If you want to use a com­
puter for certain strictly defined, limited 
applications, you need know nothing 
more than how to tum it on, load the pro­
grams, and follow the prompts on the 
screen, If all you ever intend to use a com­
puter for is these predefined applications, 
then there is no such thing as computer 
literacy. To fill out a form you need to 
know how to read and wri te but not how 

AZTEC C - 'C ' PROGRAM DEVELOPMENT SYSTEM 

PORTABLE SOFTWARE APPLE CPIM IBM 

Shipping: COD, 2nd day clf!l:M>ry. °' Canoda, add S5 C<inoda 2nd day OI US MXI 

d ay delt...,ry, add S20 Oui<ide Nonh Amenca. acid S'20. Md lot 2nd day add $75. 
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Teach your 
com~er 
\Nho's BOSSI 

Attend a dime II or 1-2-J 
Softwarellanc Seminar 
Here are just a few of SoftwareBanc Seminars' cllents: 
ABC 	 Dlgllal Research Price Watemouse 

Dunn & Bradstreet RCA 
E.F. Hutton 	 Shell Oil 
Fox & Geller Smithsonian Institute 

Chase Manhattan Bank IBM U.S. Alr Force 
Citibank Internal Revenue Selvk:e U.S. Nally 
Computertand Laventhol & Horwath U.S. Postal service 
Cornell University Merrill Lynch Victor BUSlness PrOduc:IS 
Digital Equipment Corp. Osborne Computer COfP. Westinghouse 

Polaroid Corp. 	 Xerox 

1983 Schedule of Classes 
Anchorage New York Dallas 
August 11 - 12 September 19-23 November 14-18 
Sheraton Anchorage New York Hilton AMFAC 

Washington. D.C. Chicago San Diego 
August 29-September 2 October 17-21 December 12- 16 
Marriott Crystal Gateway Hyatt Regency Hyatt Islandia 

4 Days of Instruction 
9:00 A.M. to 5:00 P.M. 
dBASE II Fundamentals 
dBASE II Programming 
Advanced dBASE II 
Problem Solving w ith 1-2-3 

State of the Art Presentation 
• Video and sound system • Buffet Lunch/Coffee Breaks 
• Video tapes of program authors • Portfolio of Comprehensive 

Seminar Notes 

s175 Per Day of Instruction 

Pre-payment may be made by: 

MasterCard. VISA or Check. 

Call or wri te to register 


SoftwareBanc Seminars 
661 M assachusetts Avenue 
Arlington, MA 02 I 74 
[800) 451-2502 
(6 17) 641 - 1241 in MA 
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.s'tzisa COLOR MONITORS 

... we promise performance 
NOW you can obtain the finest quality line of CRT DISPLAY 
MONITORS at prices far below competition, (if there is any) BUT, 
with unsurpassed quality found in more expensive CRT MONITORS. 
Illustrated 13" COLOR Model SC-300 is super high resolution- RGB 
video input- with every quality feature you'd expect and demand; 
compatible with IBM, APPLE, ATARI 800, NEC and other fine 
personal. popular computers. The modern design will se ll itse lf on 
sight and the splendid perlormance will SAKATA s c . 300 
meet your most discriminating 

COMMU IC.JllOCOUlll 
APPLE II v 

APPLE Ill " 
ATARl-300 

COMMODORE~ 

18M·PC " 
NEC-PC v 

OSBORNE 

n.99 

VIC·20 

COMPATIBILITY CHART 

requirements. 
Also avai lable: Model SG-1000 . . . 12" 
monochrome, high resolution CRT 
MONITOR. Model SC-100 . .. 13" 
composite COLOR CRT MONITOR. 
Model SC-200 . .. 13" RGB high 
resolution COLOR CRT MONITOR. 

SAKATA CRT MONITORS are available 
wherever personal computers are sold 
. .. or. write for technical, illustrated 

NOTE: Oii CEJITA»I COMPUTelS ADAPTER literature and prices. 
CABLE REOl.JIRED. 

SAKATA U.S.A. CORPORATION 

651 Bonnie Lane 

Elk Grove Village, IL 60007 

(312) 593-3211(800-323-6647 (outside Il linois) 

" SAKATA ... serving industry 

wor ldwide . .. since 1896" 
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Letter•---------------­
to think. Using a computer only for pre­
defined applications is similar to filling 
out forms . 

I think that using a microcomputer this 
way misses the whole point of the per­
sonal computer "revolution." In consider­
ing personal computers, r prefer the 
analogy of pencil literacy to telephone 
literacy. Intrinsic.ally the penciJ is one of 
the simplest of human artifacts, and yet it 
takes great skill and creativity to realize 
the full potential of a pencil as a personal 
tool. With a pencil I can write, draw, cal­
culate, communicate, and remember. The 
things I can do with a pencil are limited to 
what I can imagine and the skill I have in 
carrying through my imaginings. A per­
sonal computer for me is a more powerful 
pencil. 

My point is that there is such a thing as 
computer literacy. I don't propose that to 
be computer literate all of us need to 
become programmers. I do believe that 
we need to learn to understand the scope 
of the tool we are dealing with and how to 
use it creatively, not by rote. And to "use" 
means just that, to invest the time and ef­
fort to learn the commands and pro­
cedures of packages such as databas~ 

management systems, spreadsheets, and 
word processors. 

Computer literacy means learning how 
to use and exploit the tool that a personal 
computer is. U you use your penciJ just to 
copy over the accounts, you'll be the 
clerk, not the boss. The same is true with 
a personal computer. 

Douglas F. Yriart 
1005 Bayview Overlook 
Stafford, VA 22554 

Are Computers Like 

Telephones? 


Dr. Neiburger's contention that com­
puter literacy is overrated (Letters col­
umn, March, p. 16) is well taken and 
almost convincing. Those of us who work 
with microcomputers and spend a lot of 
time thinking about them do seem to be 
caught up in an imbroglio of expensive 
gadgetry and words that have capital let­
ters stuck oddly in their middles. Like any 
new toy, personal computers have been 
subj.ect to an intense media hype that 
tends to throw the whole issue out of 
perspective. 

But computers aren't like telephones at 
all , and to reduce operating a computer to 
merely turning it on and following the in-
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Letters---------------------------------------------------------------­
structions on the i;c:reen is a gross over­
simplification. If this were the only trick, 
there would be no manufacturers' support 
services, no user _groups, no manuals to I 

teach us how to read our manuals . Even a ' 
novice should have some insight into the 
workings of the machine, and that means · 
getting a sense of the rnathematkal and , 
ele·ctricaJ properties involved and learning 
the terms that describe them. A user who 
seeks only to snap the disk Into the drive 
and have his or her problems magically 
solved will probably never feel confident 
about th~ computer or use it creativeJy . 

Many people view computers with 
skepticism and deny their usefulness- al , 
one time or another we've all received 
someone else's bank statement. But when 
a computer ls working properly it can 
help enormously. When it is not working 
properly, it is better if the per on punch­
ing the keys has a vague idea oF how to · 
clean up the mess. 

Terry Nasta 
Senior Editor 
Computing Physician 
515 Madison Ave. 
New York, NY 10022 

E. ]. Neiburger replies: 
Mr. Nasta's comments on my letter are 

well taken. lt is true that many compu.ter 
systems and software are nol as easy to 
operate as a telephone, but that is due to 
poor design or equipment limitations 
(lack of memory for help screens, etc.). 

The ~elephone is a complicated instru­
ment with many buttons, signal tones, 
and eries of numbers to be diaJecl (try a 
long·distance number through MCI ). But 
the telephone is easy to use because its U5e 

is easy to understand. Even 3-year-old 
children routinely use them. My point is 
that a well-designed computer and pro­
gram are also easy to use. Take a 
lemplated Visicalc type of program, for 
example, Load your disk, tum on your 
computer, and fill in the requested blanks 
when they appear on ~he screen. There is 
no p.roblem with this "user friendly" type 
of program. You need not b "computer 
literate" to use it. Visicak may require 
knowledge of a few command~ gleaned 
from reading a manual 1 but no big effort. 

Conversely, many programs may re­
quire considerable effort in order to run, 
but this problem can usually be olved 
with better programming and design , 

Circle 391 oli Inquiry card. 

With rare e ceptions, I believ lhat a 
truly good program and computer system 
should not require any complicated 
manuals or other documentation . Like the 
telephone, it shouJd be designed to func­
tion well in the hands of the novice . Those 
firms that develop SYStems along this line 
will thrive, Those that hide their defiden­
des under the buzzword "compuler 
literacy" will fail. 

Double--slded Recording with 
Perpendicular Media

' 
"The Promise of Perpendicular 

Magnetic Recording" by Clark E. Johnson 
Jr. (March, p. 56) contains serious omts.­
sions and errors of fact . 

Johnson did. not mention the fac:t that 
"double-sided" recording is meaningless 
with perpendicular recording because the 
recording magnetic field necessarily passes 
through the medium. Of course, t1'ie in­
creased density made possible with 
perpendicular recording makes double­
sided recording less advantageous. Never­
theless, the wsadvantages of double-sided 
recording are still pre ent and may be 
magnified. 

Most promin nt of these presumed dis­
advantages is the fact thal the read / write 
head, instead of being one small compo­
nent, must have two parts, on opposite 
sides of the medium, and that Lhese two 
parts must always be accurately aligned. 
This condition is desirable but not indis­
pensable with double-sided longi tudina.I 
recording. Furthermore, the length of the 
magnetic flux lines, which must always 
form a dosed loop, is vastly greater with 
perpendicular recording because the lines 
must pass around the edge of the medium 
rather than remain within the head and its 
supporting structure, These long flux lines 
requ.iie low magnetic reluctance in the ac­
cess mechanism to enable the detecting 
circuits to pick up the changes in magnetic 
flux when reading and Lo enable the drive 
circuits to generate appropriate ignals 
when writing. 

Johnson also mentioned the possibility 
of using perpendicular recording o audio 
signals and the applicability of data com­
pression to such recordings. That may be 
true, but his example betrays a gross $­

familiarity with musical quality . He asks, 
'Why record all 800,000 bits of data for a 
soprano who sustains the same note for an 
entire second?" The ques tion is, what con­
stitutes the "same" note7 AJI vocali ts i111d 
many instrumentalists-notably violins 
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The IMS Computer Family 


=====All IMS systems can be configured with 8 bit or 16 bit microprocessors. ===== 

OG 5000SX/ 8000SX 
The SX table top computer 1ystems are the ideal choice for 
companies with expansion In mind. These systems are 
easily expandable from one to eight users, each having his 
own Mlcroproceasor, 64K of memory, and local peripheral 
control. 

tj) 1be SOOOSX chassi1 has three full width 51,4 Inch Floppy/ 
Winchester slots available. Winchester• from 6.3 MByte to 
19.2 MByte require one full width slot each. Floppies from 
500 KBytea to t.O MBytea of storage require 'h slot per drive. 

0 The 	8000SX chaasis has lwo full width 8 inch Floppy/ 
Winchester slots avaUable with the added capacity to bou1e 
a magnetic tape bulk memory 1ubsy1tem. Winchesters from 
6.3 to 85 MByte 1torage require one full width slot each and 
1.6 MByte Floppies require 'h slot per drive. 

C9 8000S " MAXIMA., 
The IMS 80008 "MAXIMA" Computer sy1tem ls designed for 
the company where many people must have acce11 to a large 
common pool of Information. Basically the syst.em conftgu· 
ration of the 80005 ls similar lo that of the 5X Table Top 
system with the added capability to 1upport up to 16 users 
each with his own Mlcroproce1Sor and 64K of memory. The 
80005 has ftve full width 8" Floppy/Winchester slot.a 
available supporting any combination of full width Win· 
chesten and Sh width Floppies plu1 a magnetic tape bulk 
memory 1ub1yst.em. 

Clrcle 20.2 on lnQulry card. 

G> SOOOIS · ..The Desktop Mainframe" 

From the crystal clear monitor with a true typist keyboard to 

the high performance power supply-the SOOOIS ls the most 

versatile Integrated system available-beat of all, the 

SOOOIS can 1erve as the host proce11or of a multi-user, 

multiprocessing system supporting four users. 


G JMS " ULTIMA" Terminal 

The ' 'ULTlMA" CRT Terminal bas a separate microproce1Sor 

for each of its major functions: Local Intelligence, Screen 

and Keyboard Control. It can be customized to perform 

functions the others don't even talk about. The contoured 

keyboard has a touch. the beat typist will really appreciate. 


0 Portable Cartridge Tape Back Up Unit 

The IMS Stand Alone Tape Data Storage and Retrit~c.I 

Subsystem may be added to any IMS sy1tem. 


To compliment the best microcomputers available, IMS 
supplies a complet.e and comprehensive set of business 
application 1oftware. 

For complete infonnation and specifications 
plus the location of your nearby IMS 
lntemational deaJer, caU or write today! 
(702) 883·7611 INTERNATIONAL 

2800 L.oekhttd Way, Canon Cit)', Nevada 89701 • Teleii 910·395·6051 

6YTE A11S'1111 19113 29 
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Letters--------------- - ---------------­
and other stringed instruments-in­
troduce tiny changes of pitch and not-so­
tiny changes in volume when sustainfag a 
note. These modulations constitute the 
difference between a musical note and a 
steam whistle. Anyone listeni.ng to a per­
formance by a would-be musician who 
does not use them finds the experience 
rather unpleasant. A recording of a per­
formance wou ld necessarily include these 
modulations, making the compression of 
data considerably more complicated than 
Johnson implies, if not impossible . 

Wallace B. Riley 
309 Garces Dr. 
San Fra.ncisco, CA 94132 

Clark E. Johnson replies: 
Contrary to the opinion Riley expressed 

in his letter, double-sided recording with 
perpendicular media is not only fairly 
straightforward but easy to implement in 
a practical configuration. We at Vertimag 
use a single-sided, single-pole head shim 
that provides the advantages of the 
Iwasaki single-pole, double-sided ap­
proach but mounts in a standard floppy-

disk head button configuration . The flux 
from the record/ write thin film travels 
through the perpendicular storage media , 
through the permalloy back layer, and 
returns through a massive ferrite piece 
that connects to the shim . o al ignment is 
required other than the normal azimuth 
restrictions of high-density recording. 

With such a head configuration in a 
96-turns-per-inch disk drive using 50 turns 
at a standard disk-drive speed of 300 rpm 
and using our own double-layer media , 
we have a read-back signal of approx­
imately 1 millivolt peak-to-peak. This 
signal, at 30,000 bits per inch , e.<ceeds that 
from particulate media at one-fifth the 
density. 

W ith regard to the application of per­
pendicular recording technology to audio 
applications, I did not intend to imply the 
elimination of redundancy, as Riley in­
ferred. Because perpendicular recording in 
its most efficient implementation uses 
saturation recording, one can obtain ex­
traordinarily high signal-to-noise ratios 
by pulse with modulation - what is essen ­
tially a binary digital signal. The quan­
tization of the audio signal (equivalent to 

the number of bits in a conventional 
digital audio system) is limited only by the 
atomic columnar structure of the media 
itself. This limitation is equivalent to ap­
proximately 400,000 bits per inch . 

Information Hiding 

First it was hacking, then structured 
programming, and now information 
hiding. As a programmer who has out ­
grown the need to produce arcane works 
of twisted genius, I can apprecia te the in­
novations that facilitate ease of implemen­
tation and maintenance. When I see an ar­
ticle like "Information Hiding: A Brief Ex­
ample" (April , p. 442) I'm gratified by the 
thought that such techniques will free pro­
gramme.rs to create useful, higher-quality 
software. While our early methodology 
was justified by slow processors, small 
memories, and inefficient mass,-storage 
devices, the new machines' capabilities 
might never be realized if we were to con ­
tinue so clumsily. I hope BYTE will con ­
tinue to cater to the growing number of us 

• 300I 1200 Baud 
• Auto Dial, Telpacr11 software available 
• Full or Half Duplex 
• Audio Phone Line Monitor 
• Two· Year Lim ited Warrant y 
Password™ is the new USRTM friend ly mo­
dem , designed for use with any small 
computer on the mark et today. We have 
compressed into its min iature (shown ac­
tual size) case every o perating feature for 
unattended high speed telecomputing. With 
auto dial/ answer and auto mode/speed se· 
lect there is little to do but turn it on. So com­
p a ct it mounts on the computer with 
Velcro ; when you car ry your computer you 
can pocket your Password . So brilliantly 
conceived it ach ieves a ll this with just 12 
tiny integrated circuits (a presage of long 
trouble-free service). If your dealer doesn ' t 
know the Password yet, write or call for com ­
p lete specifications. 
•Suggested llsl{or Password complete with power, pllo;ie, 
RS232 Interface cables. TelpacTM oftware optronal extra . 
$79. 

Password, Tc lp ac. USR logo an d the U.S. l \o t>o ll cs co rporate name 
~ re all trademarks o( U.S. Robo tics Inc . 

TM 	 U .S . ROBOTICS INC.'"' 
1123 WEST WASHINGTON 
CHICAGO, ILLINOIS 60607 
{312) 733-0497 
Circ le 402 on Inquiry card. 
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Your desk-top computer system is only a 
beginning- plug a low-cost UDS modem 
Jnto the RS-232 port and a whole new world 
of communications opens up! 

UDS modems add a new dimension to 
personal computers. For professional use, a 
modem permits two-way, hard-copy commun i­
cation between home office and branches- or 
among the branches themselves. Electronic mall becomes 
a reality. Sales, cost and Inventory updates can be sent 
over ordinary telephone lines at economical, after-hours 
rates. 

When you use your computer for personal applica­
tions, the modem allows you to access up-to-date market 
Information, receive news and weather summaries, check 
airline schedules or even electronically scan out-of-town 
newspapers. Long-distance game playing and computer· 
age personal correspondence become instant realities. 

The wide range of UDS modems Includes one that fits 
your requirement perfectly. Top of the line is the micro­
processor-based 212 A/D which communicates at 0-300 or 
1200 bps, stores and automatically dials up to five 30-dlgit 
numbers and includes a complete prompting menu and full 

Crea1ed by Dayner/Hall. Jnc.• Winier F'ark . Flollda 

automatic test capabillt les. Yet, with 
all these features, it costs only $745. 

At the other extreme Is the $145 
103 LP, offering simultaneous two-way 

communications at 0-300bps without an 
AC power cord. This unit siphons operating 

energy directly from the telephone line! 
In between is a large variety of units-many of them 

in the LP no-power-supply design and all fully FCC certified 
for direct connection to the telephone system. 

Don't be a computer hermit - treat your system to a 
UDS modem; then you can reach out and byte someone! For 
details, contact your favorite computer dealer or Universal 
Data Systems, 5000 Bradford Drive, Huntsville, AL 35805. 
Telephone 205/837-8100. 

Iii Universal Data Systems 

® MOTOROLA INC. 

/nlom1ation S~lems Grae.., 

Circle 408 on Inquiry ca.rd. 



Letten________________ 

who implement the clearer design 
strategies. 

Rudy Smith 
4601 Southwest 58 Ave. 
Miami, FL 33155 

M•ss Stor• ge for Apple Writer 

An undocumented feature in the new 
version of Apple Writer for the Apple Ile 
makes it possible to use a Corvus mass­
storage device. Here are the necessary 
steps: 

1. 	Place the Corvus controller card in 
Apple lie slot 6. 

2. 	Place the Disk II contro!Jer card in slot 
7. 

3. 	Turn the Apple Ile on and press the C 
key once while the system is booting 
up. 

4. 	A prompt will appear: "E ABLE 
CORVUS IN SLOT 6 (YIN):"; press Y 
and RETURN. 

Steps 3 and 4 are carried out each time 
the system is turned on. These steps allow 
Apple Writer lie to work with a Corvus 
drive that has been formatted with DOS 
3.3 volumes. 

Paul Lutus, President 
Walden Software Inc. 
2021 Placer Rd. 
Sunny Va!Jey, OR 97497• 

BYTE's Bits 

Electronlc Help-Wanted 

Comes to V • lley 


Connexions, the electronics industry's 
two-way, online help-wanted publication, 
has expanded its operations from the East 
Coast to California's Silicon Valley . This 
service lets recruiters post job openings 
and prescreen applicants while offering 
job hunters a comprehensive list of cur­
rent career opportunities that they can re­
spond to electronically with a resume and 
a cover letter. Further details are available 
from Connexions, 20863 Stevens Creek 
Blvd. , Cupertino, CA 95014, (408) 252­
7882. The East Coa.st headquarters for 
Connexions is located at 55 Wheeler St., 
Cambridge, MA 02138, (617) 492-1690.• 

+-- Circle 380 on Inquiry card. 



weve gota hit onthe charts. 

One picture is worth a 

thousand words. Or numbers. 
Now there's 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?' 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 VisiCalc® and 
SuperCak~ 

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 lines. Add color 
when and wherever you please 
for all your special reports. res 

easy to experiment untH 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 

Co1ubfr1e bur mrrl line gn1pl1s wi,,1n simµle 
keystroke. 

Pfo chnrts witf• ,~_t.plcui. iug, ~Iices ndd impoct. 

Cren te clus tere•t bar gmpl15 . 

Trip a key and ucrtic.·11 Lmrs turn liolizo11 tr1I. 

[!ID 
DIGITAL 
RESEARCH~ 

The best of everything in business graphics. 

personalized choices. Do you like 
your bars vertical or hori zontal, 
stacked or clustered? How about 
adding line curves to your bar 
graph? Or special 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 different graphs on a 
single page. 

Mix words with your pictures. 
DR Graph lets you write 
comments on your graphs, too. 
You not only 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
exactly where you want it. 
Plus, its 8 color and 6 pattern fills 
provide customized highlighting. 
So, your presentation graphs 
will be as professionaJ as you are. 

All the business graphics 
you'll ever need, ready to roll. 

DR Graph works with today's 
leading microcomputers, as well 
as with a wide range of printers 
and plotters. All you need is 
Digital Research1s GSX™ graphics 
enhancement for your computer's 
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- 617, ext. 400 (in Cali ­
fornia 800-772-3545, ext. 400) 
for a free, full-color brochure. 

VisiCnlc is a r.gi•larl!rl lmcfo1111rrl< of Vi,;iCorp. SupcrCnlc is a tmdc111ark of SORC/M Corpomlio11. 

Tit logo, fagli11c, DR Grnph, GSX a11d CP/M Ubrnry ""' l!ill1~r trndcme1rk or registered lmd•n1nrl<s of Digilnl Resl'nrclo In~. 0 1983 Digilal R"'5earch [nc. 
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-256K..M81DOQ~-­
Ex nllon 
Expandable In 64K Jncre­

ments;'Qoadboarcr ts 

IOOketed fQf ~56K bytes~ 


' 
m;inlRQ IBM sloi or&1eft-fre&far. 
future expansion needs. . 
Aff.()n.()ne.Board and 

YourJBMPersonal Computer Is very Sottwar&, too. 
versoftl.e. New functions and oppll· Every board you may ever need 
cations are being developed for it for your IBM PC Is In the 
everyday. And now with Quadram's / Quadboard pqckage. 
QuadbOOtd, you canlceep your PC From serial port to print 
optionsopen for1omorrow'stech· - - - buffer. Plus, theres Quad· 
nofogy. In the traditton of Quadram Moster software, too. 
Qualltv. six of the most needed ... - Included on ff'lisdlstr 
PC functions have been com· ~ oreutllites for ac­

- -Chronog--­
_Qi.iQd.boo1QWu1es a 

- reanrme otlr0n0gropn to 
olwaysteep"VOUr svslern's 



.backand forth, asyour prinUng. 
needs chaoge~ 

Proven Design
Quadboard is the number ooe.IBM PC 
option board on the mackettoday. 
~othln,g e.ven comes close,,J~ecause 
QU<ldboard Is designed wtth ~rtorm­
ance In mind. Engineered for depend· 
ab1\11y and built with only the finest 
components avollable. Each board 
hatbeen thoroughly tested and 
"burned-In" for yeGrs ol rel!Qble servloe. 

. 
Our-fulUine~.CCICCeSSOrl&s~ 

QuadboardJl~512+, Quadaolar; 

Quadchrome, Quodscreen,Quad· 

)et QlJadmodem.1 ty1emory Board, 

Serial Boordi 

(Single or 

Dual ports), 

Parallel 

Board,Chro· ·· 

nograph, 

and Micro· 

fazer. 4355 1n1ernatlo"•I BlvdJNororoes, Ga. 30003 

CWI) 1123-8e66fTWXJll0.788-tll1!1 (QUADRAM NI~---......... 
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Ciarcia's Circuit Cellar 


Build a Power--Line 

Carrier--Current Modem 


Communicate using electrical power wiring 

"Jiggle the printer cable, Jeanette." 
My assistant reached through the 

rat's nest of wires behind the com­
puter and grabbed the one connected 
to the printer. As she moved it, I 
identified its other end from my 
cramped vantage point beneath the 
workbench and pulled it through a 
slot to attach it to my latest project. 
I was glad that what we were doing 
would keep us from having to run 
cables around the Circuit CeUar so 
often. 

I have long had video terminals, 
printers, and other data-communicat­
ing equipment located at various 
places in the Circuit Cellar and 
around the upper stories of my home 
(see reference 3). Eventually the pain 
of rero1;1ting cables whenever I moved 
a peripheral device got to me, so 
about a year ago I designed a com­
munication system that would save 
having to string new wires every 
time. My system revolved around a 
carrier-current modem, which operates 
in much the same manner as the 
familiar telephone modem but sends 
its signals over electrical power wir­
ing instead of over a telephone line. 

After I pressed the carrier-current 
modems into service (with a Httle 

Copyright © 1983 Steven A. Clarcia . 
A,, rlghrs reseNed. 
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help), they served faithfully and I 
turned my attention to other projects, 
some of which have appeared in this 
column. But as oflate more and more 
of my readers have written to me ask­
ing for help on how to send data 
through the AC power line. Ap­
parently the widespread use of and 
media attention to the BSR X-10 
Home Control System and similar 
products have given many people the 
idea of using the generally unex­
ploited carrier-current modem for 
communication. Indeed, about five 
years ago I published a project on 
building a remote-control system that 
communicated through the AC 
power wiring of a building (see 
reference 4) . It worked very much 
like the BSR X-10 as a carrie.r-current 
remote controUer. 

I hesitated to present the carrier­
current modem as a Circuit CeUar 
project until now because I feel there 
is more to general-purpose carrier­
current communication than meets 
the eye. 

Simple on/off remote control is dif­
ferent. In most control applications, 
the communication is generally half­
duplex or simplex; the transmission 
is limited to an intermittent tone or 
pulse burst that merely triggers a 
specific receiver into a binary control 
state. If the receiver is not activated 
properly by a single transmission 

because of interference, it's easy to 
send the control burst more than 
once. (Many computer control sys­
tems that use the BSR X-10 receivers 
send the same control code 10 times 
to make sure it is received.) But in 
general-purpose serial data commu­
nication, proper reception of every bit 
may be necessary, and errors in 
reception of the data may negate the 
usefulness of carrier-current 
operation. 

To successfully use a carrier-current 
modem and the AC power wiring for 
data communication, we must either 
tolerate a dropped bit now and then 
or implement an intelligent protocol 
of error checking, redundant trans­
mission, and handshaking. A really 
dependable power-line communica­
tion system has the physical link (AC­
line transmission and reception) as 
only one of its components. 

I was going to wait until I had 
perfected the control and error­
checking protocols for use with the 
carrier-current modem, but the in­
creasing interest indicated by my mail 
suggested that many experimenters 
might benefit from building a simple 
carrier-current modem; at least the 
physical part of the connection could 
be set up, even if the protocols and 
software are not ready. 

This month's project, a modem for 
data communciation using the AC 



Photo 1: Prototype of the Circuit Ce/far CCM-1 carrier-current modem, which tmnsmits serial data over the AC power line at 1200 bits 
per second. When in originate mode, the modem transmits mark signals at 90 kHz and space signals at 95 kHz; the answer mode transmits 
marks at 80 kHz and spaces at 85 kHz. The receive imit, shown here, differs from /he transmit unit only in the freq11enci;-selecti11g passive 
components. 

power line, is mostly an analog cir­
cuit. Successful operation of the 
modem, therefore, depends much 
more on tweaking and tuning the 
components than do digital com­
puter-related projects. 1am present­
ing this two-chip modem chiefly to 
discuss the principles involved, with 
some emphasis on selecting com­
ponents for this application. Because 
the principles are susceptible to 
broad application, this knowledge 
should also be usefu l in understand­
ing other modem designs as well. 

All Modems Are Not Alike 
The modem, named after a con­

traction of the words "modulator" 
and "demodulator," is a fairly com­
mon piece of computer equipment. 
You 've probably seen modems built 
for sending data over telephone lines, 
and you may have read my March 
Circuit Cellar article about a Low-cost 

modem (see reference 2). A modem 
allows two pieces of digital equip­
ment to communicate with each 
other over long distances without 
having a direct hard-wired connec­
tion between them. With a telephone 
modem, the telephone lines form the 
communication path. 

Modems of the usual type translate 
the voltage levels of the digital input 
signal (usually RS-232C levels) to 
tones at two frequencies, one of 
wh ich signifies a logic 0, the other, a 
logic 1. The process of shifting the 
frequency of the output tone as the 
logic Levels change is called frequenci;­
shift keying, and the modems are 
called frequency-shift keyed, or FSK, 
modems. 

To allow communication in two dir­
ections at once (full-duplex mode), 
rather than in only one (half-duplex), 
two pairs of frequencies are used, 
avoiding conflict when both ends of 

the connection talk at the same time. 
{By convention, one pair of tones is 
called the "originate" set, and the 
other is called the "answer" set. The 
two terms merely signify which set 
of frequencies each unit is using; no 
implication is intended regarding the 
content or origin of the data itself. ) 
For compatibility, modems are built 
to adhere to certain standards of op­
eration; the most common system in 
North America for low-speed 
modems was first used in the Bell 
System's Model 103 modem, so 
Bell-103-type modems abound. 

Carrier-Current Systems 
The AC power line is similar in 

some respects to the telphone line. 
One similarity is clear: we can sen d 
data through the power line by using 
an FSK modem. 

Obviously, in addition to the data 
we want to transmit, the power lines 
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must continue to carry power or we 
won't be able to operate the computer 
equipment. The carrier-current com­
munkation system superimposes a 
high-frequency signal on the 60-Hz 
power-carrying signal. On an oscillo­
scope, this is viewed as an additional 
small voltage carried on or riding 
atop the 115-V (volt) alternating cur­
rent. At the receiving end, the 
modem filters out the 60-Hz. signal 
and any other noise components on 
the power line, demodulating only 
the transmitted frequency. Unfor­
tunately, the power line sometimes 
has an impedance less than 2 ohms, 
along with thousand-volt noise 
spikes that make it a hazardous en­
vironment and a less-than-optimal 
communication medium. 

There is a price to be paid for the 
simplicity of this communication sys­
tem. Unlike the complex digital car­
rier-current systems, which transmit 
around the zero-crossing interval of 
the power signal, the analog FSK 
carrier-current modems are more 
sensitive to line peculiarities and 
noise. However, the digital species is 
much more complex, and after all, 
my intention was to present a build­
it-yourself project. Leaming a little 
black rt for the sake of simplicity 
can't hurt. 

Carrier-Current Modem Circuit 
Figur~ 1 is the block diagram of a 

carrier-current modem, which con­
sists of three basic components: mod­
ulator/driver, ampli.fier/demoduJator, 
and AC-line coupler. The simplest 
usable system consists of two 

modems, one attached to each of two 
pieces of data-communicating equip­
ment. One of the two modems is ar­
bitrarily designated as the originating 
modem and the other as the answer­
ing modem. As in the case of tele­
phone communication, two sets of 
FSK freque.neies are defined, al­
though the power-1ine modems 
operate at much higher frequencies 
than the telephone-line type. The 
connections from the coITUTtunicating 
equipment to the modulator and 
demodulator on each modem are 
through an RS-232C DB-25 connec­
tor. The driver and amplifier sections 
are in turn connected to the AC line 
through the coupler, the crucial 
component. 

In a direct-connect telephone 
modem1 the coupler is usually a 
600-ohm isolation transformer, and 
the characteristics of the line are well 
defined. Bu t in a carrier-current 
modem1 the coupling transformer is 
ve1y often a tuned circuit selected to 
resonate within the passband of the 
FSK tones to improve the signal-to­
noise ratio in this particularly noisy 
environment. While tuned couplers 
are not aways used, most carrier­
current driver circuits do employ 
them to increase the transmission 
range and receiver selectivity. For 
most experimenters, the driver and 
coupler are the hardest sections to 
constructbecause so much depends 
on selecting, balancing, and ad­
justing the components. 

Taming the AC Line 
Figure 2 shows two typical carrier-

current <!,river-coupler circuits. Both 
consist of a transformer capacitively 
isolated from the AC line; 0.22-µ:F 
(microfarad) 600-V capacitors are re.c­
ommended. Any 0.1-mH (millihenry) 
slug-tuned transformer will probably 
work, but I have had best success 
with standard low-Q (low-resonance) 
miniature 1F (intermediate-fre­
quency) transformers used in tran­
sistor radios. Tn practice, the ciJ.'cuit 
of figure 2b is Jess sensitive to com­
ponent se1ection and more easily 
tuned. 

lf you have any doubts about 
whether a particular transformer will 
work1 a few brute-force tests can help 
you tame the AC line and give you 
the confidence to build the test of the 
modem circuit. Just remember that 
working directly with lite AC powet line 
is dangerous if you aren't careful. 

Begin by building two couplers, 
one driver, and one receiver, using 
the component values and circuit 
layout in the schematic diagram of 
figure 3. (I'U get around to discussing 
it shortly.) Temporarily apply power 
to the driver section and attach it 
(carefully!) through its coupler to the 
AC line. The receiver should be 
powered and connected through its 
coupler across the AC line at some 
other nearby location. 

Use an oscilloscope (connected to 
the AC line through an isolation 
transformer for safety) to monitor the 
signal present across the secondary 
coil of the receiver transformer (or 
from the collector of transistor Q2 to 
ground), while you inject a signal for 
transmiss~on using a sine-wave func­



+1.J(2a) (2b) the XR-2206 and typica1 FSK circuit 
+v 

Figure 2: Two possible schemes for coupling the 111od11latorldriver portion o !Ire carrier-current 
modem In fhe AC line. Tire circuit of fi8ure 2b is the more stable. 

tion generator attached to the base of 
the driver transistor, Ql. Sweep the 
frequency between 50 kHz and 150 
kHz until you detect the same fre­
quency (at greater than 10 mV [milli­
volts]) at the receiver. Thke care that 
you are receiving the fundamental 
frequency and not a harmonic. Don't 
be too surprised at the strange elec­
trical noise you'll no doubt observe. 

You can shift the detection band 
somewhat by adjusting the tuning 
slug in and out of the trans armer 
windings or by changing the capaci­
tor across the transformer secondary. 
The objective i to find the frequen­
cy band where the signal level at: the 
receiver is highest. The band should 
be about 20 kHz wide; the frequen­
cy can go as high as 300 kHz (the up­
per frequency limit of the demodu­
lator) if necessary. 

In my case the best results were ob­
tained between80 kHz and 100 kHz, 
so I arbitrarily set two originate and 
answer frequency paits within this 
band. One modem transmits on 90 
and 95 kHz and receives on 80 and 
85 kHz; conversely, the other modem 
transmits on 80 and 85 kHz and re­
ceives on 90 and 95 kHz. ln a simple 
system, any originate and answer fre­
quency pairs that work are acceptable 
because each frequency pair has its 
own tuned coupler. I recommend 
that the frequency separation be­
tween the muk and space tones be 
5 kHz or less to facilitate easy demod­
ulation. ronly caution you not to set 
any frequency that is a multiple (or 
subrrtultiple) of another one used in 

the system. 
Remember that, in an analog FSK 

carrier-current communi ation sys­
tem, success largely depends on your 
peaking the resonance of the coils 
and finding the proper transmission 
bands , I can't provide a parts list of 
components values that will be guar· 
anteed to work because the behavior 
of parts in the list could be other Utan 
that predicted, due to performance 
and tolerance variati ns. The most 
important "component" in the 
coupler sections i your understand­
ing the objective and knowing how 
to pursue it through testing and 
adjushnent. 

Fortunately, component selection 
in the FSK modulator and demodu­
lator sectjons is much more straight­
forward and follows some basic for ­
mulas defined by the frequency and 
application . However, because it is 
possible that you might choose fre­
quency pairs different from those in 
my design, I'll discuss the derivation 
of the component va1ues rather than 
just the results. 

Exar XR-2206 Modulator 
First, let's consider the modulator. 

The XR-2206 is a function-generator 
integrated ciL"cuit, made by Exar fn­
tegraled Systems, which can produce 
sine, square, and triangular output 
waveforms at frequencies ranging 
from 0.01 Hz. to 1 MHz. It is ideally 
suited for FSK applications because 
it can be set for two different time 
bases and digHally switched between 
them. A functional block diagram of 

is hown in figure 4. 
The mark and space frequencies 

can be independently set by the 
choice of timing resistors R2 and R3 
and the capacitor between pins 4 and 
5. The FSK input signal is app.lied to 
pin 9. A high logic-input signal to pin 
9 produces the frequency : 

1 
fhi,n = R2xC 

and a low-level input signal produces 
the frequency: 

Where R2 and R3 are in ohms and C 
is in farads. 

R2 and R3 should be betwee11 10 
kilohms and 100 ki1ohms1 and the 
capacitor should be polycarbonate, 
polystyrene, or Mylar for tempera­
ture stability. 1 chose to use a 0.001-f!F 
capacitor, which produce the follow­
ing resistor value for the frequency 
pairs I chose: 

R2: 85 kHz, U.76 kilohms 

95 kHz, 10.53 kilohms 


R3: BO kHz, 12.50 ki1oh.ms 

90 kHz, 11.11 kilohms 


In the case of R2 and R.3, you can 
use the nearest 1-percent-tolerance 
resistor or use a potentiometer in 
combination with the closest 5 per­
cent fixed value. 

You must also consider the settings 
of resistors Rl and RS, whkh adjust 
for minimum total harmonic distor­
tion. In our case, where a few-tenths ­
percent distortion is irrelevant, pins 
15 and 16 may be left open and R1 can 
be replaced by a fixed 200-obm 
resistor. With Rl installed (same ef­
fect as closing swjtch 51), the output 
at pin 2 is a sine wave with an out­
put impedance of 600 ohms and 
amplitude set by R4. The -remaining 
components serve to stabilize opera­
tion and are the same for all fr~ 

quencies. 

XR-22ll Demodulator 
The Exar XR-22ll i a phase-locked­

loop (PLL) integrated circuit especial­
ly designed for data communication 
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Figure 3: Schematic diagram of a complete carrier-current mod.em . The originale-mode modem transmits mark signals at 90 kHz a11d space 
signals at 95 kHz; the answer modem transmits marks at 80 kHz and spaces at 85 kHz. This diagram slzows the circuit for one end of the 
link; two such units are needed in the system with the proper component values differing between them. Tit one unit, the wiring of pins 
2 and 3 of ]1 should be reversed. 

and particularly suited for FSK appli­ functional block diagram and typical through a 0.1-µF capacitor. The inter­
cations. It operates over a frequency FSK de.modulator circujt are shown nal impedance is 20 kilohms, and the 
range of 0.01 Hz to 30D_ kHz and can in figure 5. Frequency-shift-keyed in­ minimum recommended input 
accommodate analog input signals put signals fed into pin 2 of the signal is 10 mV. 
between 2 mV and 3 V. An XR-2211 XR-22U must be capacitvely coupled The first order of business is to set 
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Figu"re 5: An XR-22ll f11nctio11a/ block diagram and pin-out specification (Sa) and typical FSK demodulator circuit (Sb). 

the center frequency of the demodu­
lator passband at the center of the fre­

uency band that we wish to detect . 
In my case, the passbands are de­
fined by the tone pair at 80/85 kHz 
and the other pair at 90/95 kHz. The 
center frequencies for the two 
demodulators would then be 82.5 
kHz and 92.5 kHz, respectively. The 
component values are computed as 

follows: 

1 
fo = ROxCO 

where RO is in ohms and CO is in 
farads; /0 is the center frequency. 

Generally, RO is in a range of 10 
kilohms to 100 kilohms, but the 
choke ·.s arbitrary. Often it is more 
convenient to choose a value for CO 

and trim the value of RO with an ad­
jacent potentiometer. Using 0.001-µF 
value (Mylar, polycarbonate, or poly­
styrene) for CO, the computed RO 
values are 12.12 kilohms <Jo = 82.5 
kHz.) and 10.81 kilohms (/0 = 92.5 
kHz). With a 5-kilohm trim pot in 
series, more convenient resistors of 10 
and 9.1 kilohms can be used instead. 

Rl sets the system bandwjdth and 
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a sets the loop-filter time constant 
and damping factor. The value of Rl 
is determined by the mark/space fre­
quency difference ; 

ROxfo 
Rl = (f, _Ji) 

The deviation is 5 kHz by design, 
and the values for R1 are 170 kiJohms 
{j0 = 82.5 kHz) and 191 kilohms 
<JC} = 92.5 kHz). 

While the equation for computing 
the loop-damping factor associated 
with Cl is complex, there is a conve­
nient rule of thumb. The damping 
factor should be approximately 1/1, 
and a value of Cl = C0/4 will pro­
duce this. With CO equal to 0.001 11F, 
Cl equals 250 pf (picofarads). 

Resistor Rb provides positive feed­
back across the FSKcomparator and 
facilitates rapid transition between 
output logic states. A value of 510 
kilohms is used in most applicati ns. 

Cf and Rf form a single-pole post­
detection filter for the FSK data out­
put. Rf is most often set at 100 
kilohms. Cf smooths the data output; 
it value is roughly calculated : 
Cf = (3/data rate in bits per second) 
where Cf is in microfarads. Because 
this modem is designed for operation 
at 1200 bps (bits per .second), a value 
of 0.0022 µ.F or 0.003.3 µ.F is acceptable. 

The final area requiring calculation 
is the lock-detect section of the 
XR-2211, which is used here in a 
carrier-detect function . The open­
collector lock-detect output, pin 61 is 
connected to the data output, pin 7. 
This will disable any output created 
by noise unless a carrier signal is 
present within the detection pass­
band of the PLL. Presuming a paral­
lel resistance of 470 kilohms, the 
minimum value of the lock-detect 
filter capacitor, Cd, is 16/(f, - f2)/2. 
In this case 0.005 j.t.F is adequate, 

Testing the Completed Unit 
I built the complete Circuit Cellar 

carrier-current modem the way 
hown in figure 3, with component 

values for 80/85 kHz and 90/95 kHz 
tone pairs, but you may substitute 
other values as previously discussed. 
In addition to the three functional 
sections we have looked at, I have 
added a carrier-detect incticator and 

an RS-232C driver (IC3) and receiver 
(lC4). 

To test the compl ted unit you 
need some source of serial data out­
put. (1 used a full-duplex video ter­
minal.) The easiest test is a simple 
loop-back circuit. The terminal is con­
nected to the originate modem and 
plugged into the power line. The 
answer modem i plugged in some 
d istance away, with pins 2 and 3 
jumpered together on J1, its RS-232C 
connector. As you type on the ter­
minal, the data is transmitted to the 
answer modem where it i looped 
back through the jumper and rettans­
ntitted to the originate modem where 
it appears on the terminal's screen. 

You should be able to pla e the 
modems anywhere within your 
home or office, or even an adjacent 
home or apartment. The ultimate 
range is limited by the power com­
pany's tep-down transformer and 
the cross-coupling between the tw 
115-V legs of a mulrphase 230-V dis­
tribution system. But you can arrange 
communic tion between the latter by 
attaching a fused c pacitor between 
the two 115-V legs. 

In Conclusion 
Using t11is modem r was able to 

uccessfully communicate at 1200 bps 
for extended periods f time without 
loss of data. I've found FSK car­
rier-current communication to be fair­
ly reliable; it's best at the lower data 
rates. Occasionally a few characters 
have been lost when my air-condi­
tioner compressor or water pump 
turned on. The e are occasions 
where an inte.lligent control system 
might be of significant help. I had in­
tended that the intelligence necessary 
ot' error checking and redundant 

transmissions be part of this project, 
but as I explained, such a contTOl 
system is much more involved than 
the modem itself. Given the e ces 
computing power available in most 
per anal computers, 1t would certain­
1y be feasible in most case for error­
checking to be performed by appli­
cations software, perhaps using 
something like the well-known 
file-transfer protocol developed by 
Ward Christensen for use with his 
CP/M-based Modem-7 program. 

Generally speaking, while I have 
detailed the hardware components of 
a complete system that works in the 
Circuit CeUa.i;. it' important to recog· 
nize that AC line conditions differ 
significantly between locations. Com­
plete frequenc bands may be unus­
able due to interference produced by 
machinery, digital docks, micro­
computers, and fluorescent lights. 
For this reason, you should under­
stand how the modem components 
and coupler are de igned. Your abili­
ty to customize a basic modem de­
sign to the patticular electrical en­
vironment of your home or office can_ 
make or break the project. 

Next Month: 
Build a digital video camera.• 
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We added another head 

so you won't have to buy another disk. 


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

for keeping larger records, 
and for improved perfor­
mance of your system. 
That's what our new Elite 

c [] c:::i 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'sdoublesidedheadsgiveApple f·"om Rana. We'"e the com-usuperiot disk performance power 
1

, , , 


lhan second genera1ion personal com· 

puterssuchas1BM'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 putour heads together 

to give you a superior disk drive. 


We designed the Elite T1"1ree 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 Three's 
reasonable $849 pricetag. 

II takes 4 ~ Appl es to equal the capaeity 

of our superior Elite Three. 
 -11111 

1~==-1 1-==-~1 
~ ---~--~ ~-- ­

The Elite Two offers an impressive 326K bytes 
and 40 tracks on each side. This drive is making a 
real hit with users who need extra storage, but 
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 'or Apple COmputerS, but nobody WaS SUrpr1'sed. 
11 

Apple is a reg1s1ered lradematk ol Apple Compu1er. Inc. 

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

Your word processor slores 5 tunes as many pagtls or 1ex1 on an Ellie Three 
d1 skeU e as the cos I inefloctlve 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 Eli te 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 Superior St., Challlworth, CA 9131 1 (213) 709-5484. For d11aler lnformat.lon call toll 
lrae: 14!00-421·2207. In Cellfomla only call: 1.ao6-262·1221. Source Number. TCT-65-4 

Circle 337 on inquiry card. 

Alllltlable at all par11c1paliog Computer land stores and 01he1 line computer dealers 



The C language provides a new standard for portabi lity in a computer 
world characterized by a plethora of processors. Designed to make pro­
grams portable, fast, and compact, C fills a niche between such high­
level languages as BASIC, COBOL, and Pascal and low- level assembly 
languages tied to particu lar processors. Perhaps most aptly described as 
a "medium-level" programming language, C is a powerful tool in the 
hands of professional programmers. 

Most major mi;crocomputer manufacturers and software developers 
use C for writing systems programs- operating systems, utilities, 
languages, and applications. Digital Research is writing all of its new 
products in C, including CP/M-68K for the 68000 microprocessor and 
the new Personal BASIC. Both M icrosoft and Visicorp have used C ex­
tensively in products ranging from Mu ltiplan and Xenix to Visiword and 
Visi On. The computer graphics sequences in Star Trek II were created 
using C, and Lucasfilm Ltd . used C for computer-aided animation in the 
latest Star Wars saga, Return of the Jedi. 

Why is C so popular? The primary reason is that it allows programmers 
to easily transport programs from one computer or operating system to 
another while taking advantage of the specific features of the 
microprocessor in use. And C is at home with systems from 8-bit micro­
computers to the Cray-1, the world's fastest computer . As a result, C 
has been called a "portable assembly language," but it also includes 
many of the advanced structured-programming features found in 
languages like Pascal. 

Our theme artic les in this issue take a close look at the C language. 
Stephen Johnson and Brian Kernighan of Bell Laboratories present an 
overview of C and compare it with other computer languages in ''The C 
Language and Models for Systems Programming." James Joyce offers a 
guided tour of C's key features, along with programs that illustrate C 
programming concepts and style, in the first of a two-part series. "A C 
Language Primer." 

C is a concise language that has a small kernel of 30 reserved words, 
and its input/ output specifics are gathered into a library of standard func­
tions. That means the language can be brought up easily on new micro­
processors , resulting in dozens of vetsions of C. We sampled a few of 
these for the most popular operating systems. 

Most applications programs are becoming large and complex in order 
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that new users perceive them as easy to use. Jason Linhart discusses 
how to choose a suitable computer language for "Managing Software 
Development with C." 

Not surprisingly, the largest number of C languages, and some of the 
most advanced, are available for the highly regarded IBM Personal Com­
puter. Most of the C compilers for the IBM PC are also available for the 
MS-DOS operating system, on which the IBM PC-DOS is based . These 
are reviewed by Ralph Phraner in " Nine C Compilers for the IBM Personal 
Computer.'' 

The CP/M-86 operating system has a wealth of C compilers as well. 
Authors Jerry Houston. Jim Brodrick, and Les Kent take a look at the 
first of those available in "Comparing C Compilers for CP/M-86." 
Christopher Kern reviews "Five C Compilers for CP/M-80 ." Chas been 
available for CP/M-80 for a while, and as a result a strong C users' group 
and several volumes of public-domain software exist. 

No discussion of C is complete w ithout mentioning the Unix operating 
system, which is written in C. Unix and its utilities comprise over 
300,000 lines of C source code, certainly the most ambitious C project 
yet. Developed more than 10 years ago at Bell Laboratories, both Unix 
and Care now coming into widespread use. To round out our coverage 
of C, in this issue we begin "The Unix Tutorial," a series of articles on 
the Unix operating system. Part 1 is an overview of Unix and its features 
along with a short history of how C and Unix were developed. Together, 
C and Unix provide one of the most comfortable working environments 
for professional programmers. A text box by Walter Zintz describes Unix 
and C resources. 

Both the C language and the Unix operating system are based on 
modularity and short, general-purpose routines, a subject Rebecca 
Thomas explores in "What Is a Software Tool?" "The Unix C Compiler 
in a CP/M Environment" by Matthew Halfant looks at some of the issues 
and ambiguities involved in moving C programs between these two 
popular operating sysfems . 

An annotated bibliography of C on page 268 lists the books and ar­
ticles on C that have been published in the past few years . 

C is relatively young for a computer language, but it is appropriate 
that, in its 10th anniversary year, C is being recognized as the powerful 
language for profess ionals that it is. - Bruce Roberts 
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The C Language and Models 

for Systems Programming 


A compromise between asse1nblers and high-level languages, C 
helps programmers avoid the idiosyncrasies of particular machines 

by Stephen C. Johnson and Brian W. Kernighan 
The C language was created at Bell Laboratorie by 

Dennis Ritchie in 1972. One oI its first uses was to rewrite 
the Unix operating system, previou ly written in PDP-11 
as embly language, In Hs early years, C was used to write 
other critical systems programs as well: compilers, parser 
generators, document formatters, and editors, to name 
a few. At the time, using a high-level language for uch 
applications was a radical departure from standard prac­
tice; everyone knew that these programs had to be writ­
ten in assembly language "for efficiency.'' Yet in many 
cases the C code, although dearly less efficient in any 
given routine, produced programs that outperformed 
similar programs written in assembly language. 

A key to understanding the philosophy behind C is 
the notion of a model for the problem to be solved , 
Rather than try to deal with all of _reality ,in every line 
of code, programming languages, explicitly or implicit­
ly, construct models of reality and present them to the 
programmet. Tn assembly language, for example, part 
of the language model is that the programmer need not 
be concerned with the actual memory location of the 
variables; they can be referred to by names like start or 
counl. This simplification makes it far easier to pro­
gram in assembly language than to write the binary bits 
that actually control the processor. The assembly­
language model does, however, leave the allocation of 
registers and the choke of machine instructions to the 
u er. 

BASIC provides another model, similar to that of a 
very good programmable calculator. For many purposes, 
BASIC programmers do not have to worry about the 
details of where variables are stored, how arithmetic is 

done, or how to format output. As a resuJt, BASIC is 
much easier to use than an assembly language. 

The Smalltalk system supports a very different model. 
The Smalltalk programmer manipulates objects whose 
physical locations are invisible to the user1 as are the 
details of the object's creation, manipulation, and inter­
nal structure. This model leads to a very different style 
of use; for example, rather than calling a routine to print 
an object, a Smalltalk user send a message to the ob­
je t telling it to print itself. 

High-level models like frle one supported by Smalltalk 
tend to be easy to use (provided that the model supports 
what we want to do) but are often less efficient than low­
level one . The hardware support for some of these 
models, especially on microcomputers, is not very good; 
we may sacrifice efficiency for ease of use. ln system 
code, efficiency is often very important, so the use of 
hjgh-level models may be impractical . On the other 
hand, the low-level model presented by assembly 
language is not ideal either. In an asse-mbly language, 
the details of the machine being programmed are im­
plicit in every line: how many registers it has, how it 
uses its stack, how the 1/0 {inputfoutput) is done. 
Not only is assembly code too firmly attached to a par­
ticular computer and system, it is also harder to write 
because the model supplied to us, with its register and 
branches, is too far from the application we are trying 
to write. 

The C Model 
C offers a compromise. It makes available a basic 

model that is very close to the target machine, enabling 
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us to write efficient code where necessary. At the same 
time it provides powerful mechanisms for building our 
own models, so that much of the coding can be done 
at a more comfortable level, safely removed from the 
idiosyncrasies of any particular computer. 

Most computers have dozens of different operation 
codes; because C tries to get dose to the target hardware, 
it has dozens of operators. This feature makes C slight­
ly harder to read (or, more properly, to learn) because, 
in addition to the usual arithmetic operators, there are 
operators for such common instructions as ++ (incre­
ment), -- (decrement), and<< and >> (left and right 
shift) as well as logical AND, OR, exclusive OR, and one's 
complement{&, I, , and -}. The reward for learning 
the operators is that programmers can state their in­
tentions clearly and naturally and be assured uf a direct 
translation into suitable machine instructions. 

In C the basic data types Include 
bytes, short integers, long integers, 

and single- and double--precf sion 
floating-point numbers. C also 

supports pointers to other data. 

For systems programming, it is often vi tal to 
manipulate bits efficiently, for example, to control I/O 
devices, displays, and other hardware. Such tasks are 
easy in C because of its bit-manipulation operators. But 
in BASIC, FORfRAN, or Pascal, the bitwise operators 
do not exist-they are not part of the model The only 
recow-se in those languages is a painful emulation or the 
use of an efficient function call. 

The model of data :in C is also very rich. The basic data 
types include bytes, short integers (typically 16 bits), long 
integers (typically 32 bits), unsigned versions of these, 
and single- and double-precision floating-point 
numbers. C also supports the notion of pointers to other 
data; these pointers correspond to machine addresses. 
Because most hardware instructions deal directly with 
such addresses, the support of pointers encourages 
generation of extremely efficient code for critical program 
segments and the building and manipulation of very ef­
ficient data structures. 

Pointer Operations 
The model of pointers supported in C includes the 

standard operations of taking the address of an object 
(&object) and accessing the object pointed to by a pointer 
(•p) . For example, suppose that x is an integeI and pis 
a pointer to an integer. (There is no such thing as just 
"a pointer"; it is always a pointer to a particular data 
type.) Then 

x= 3; /* set x lo 3 (what else?) •I 
P= &x; I* set p to address of x 'lr j 

The content of p is the address of x; the value pointed 
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to by pis written' •p. Thus, in this case1 *pis 3. Converse­
ly1 •p can be used to set the value of J<: 

I* x is now 4 *I 

It is also possible to use. the value of the pointer itself: 
if q is also a pointer to an integer, then the statement 

q = p; I* make q point to whatever p points to *I 

gives q the same value asp, so q also points to x. Figure 
1 illustrates this operation. 

Beyond this capability, which is more or less what 
Pascal provides, C includes the ability to manipulate 
pointers in ways that depend on what they are pointing 
to. For example, if we have a pointer to a byte, and in­
crement it, it points to the next byte; if we have a pointer 
to a 16-bit integer and increment it, it points to the next 
integer (2 bytes away). Pointers are an excellent way to 
do array indexing, as shown in figure 2, where x is an 
array of integers. 

ln contrast to the pointer capabilities of C, FORTRAN 
and BASIC have a restricted model that does not include 
pointers. ln Pascal, pointers are dynamic objects that can 
be set only by calling the storage allocation function new. 
Pascal does not allow pointer arithmetic. 

Another use of pointers in C is to associate an address 
with a device. Most BASIC programmers are used to 
PEEK and POKE statements sprinkled liberally throughout 
their programs to access meniory locations that control 
devices. In C, pointers achieve the same effect without 
the need to add a new pair of functions. ln BASIC, you 
set a memory location by a sequence such as 

100 v= 36828 

800 POKE(V1 15) 

In C, the same code might be written as 

soun vol ; 36828; I* sound generator volume address "/ 

sound_vol : 15; I* set sound generator volume *I 

With the freedom implicit in Cs use of pointers come 
certain risks. Much of Cs growth over the last decade 
has been in ways of detecting erroneous uses of pointers 
without restricting the ability to write efficient code 
when necessary. 

Casts 
Operating systems have to deal with some very 

unusual objects and events: interrupts; memory maps; 
apparent locations in memory that really represent 
devices, hardware traps and faults; and 1/0 controllers. 
It is unlikely that even a low-level model can adequate­
ly support all of these notions or new ones that come 
along in the future. So a key idea in C is that the 
language model be flexible, with escape hatches to allow 
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Figure 2.: Tize a/Jt7ity fo do pointer arithmetic frrd/itates anny i11dex.i11g. 

the programmer to do the right thing, even if the 
Janguage designer didn't think of it first. 

One such construct, called a cast, is a way of per­
suading the compiler that an object of one type should 
be treated as if it had a different type. If, for example, 
you write an expression of the form 

(typN1a111e) expression 

the result is the value of expression as an object of type 
hJPe-riame. For some combinations, this causes a new 
repr sentation to be computed, as in 

(float) i11teger expression 

but sometimes it sim,ply means that the bits in the ex­
pression are to be treated as a different type without a 
change in representation , 

Casts involving pointers are of this kind. Suppose, for 
example, that you want to test whether a pointer points 
to an odd or even address. lt is not legal to use the bit­
wise operators on pointers, but you can do the job by 
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casting a pointer to an integer and then testipg the low­
order bit with a logical and operator: 

if ((int}p & 1) 
( •. . pointer is odd } 

else 
{ . . . pointer is even } 

The cast Qnl)p changes the interpretation of the pointer 
p without changing its value. 

A very similar example is the mechanism used wjth 
the standard storage allocator. The C library funcbon 
caHoc is ana1ogous to the Pascal new function; it returns 
a pointer to a block of storage. The pointer returned by 
calloc must be cast to the proper type: 

plhing = (thing w) caUoc(n, slzeo~thing)): 

This tells the compiler that the pointer retumed by caUoc 
may be safely regarded as a pointer to an object of the 
type thing. 

Higher-Level Models 
We need not be stuck with a machine-level model for 

long. C provides a number of ways by which we can ex­
tend the basic model to support data structures and 
operations important to our particular program. The two 
major ways lo extend the modei ate by defining func­
tions an d making data structures, as a simple example 
illustrates. Suppose you are writing a video game and 
want to have a number of pictures moving around the 
screen. You could define a data structure that describes 
the objects using the struct mechanism of C; such a data 
structure might contain the x and y coordinates of the 
current picture, enough information to draw the picture 
on the screen, and other information of importance for 
the game (such as orientation; velocity, amount of fuel 
remaining, etc.). The declaration would look something 
like this: 

st'uct plcture { /"' picture for display */ 
int x, y; /* screen coordinates */ 
float vel; /* velocity "'/ 
float fuel; /* fuel remaining */ 
disp.Jist *di; /* display llst to print it ~1 

}; 

You can the.n declare variables of this composite type 
and build functions that provide basic operations on it. 
Depending on the game, you might supply functions 
to create, change, aild destroy pictures, move them from 
one place to another, and decide whether two pictures 
collide. At this point, you will have effectively raised the 
level of the model in which you program from bits and 
bytes to picture manipulation. You can concentrate on 
the rules of the pmgram rather than the implementa­
tion. Once you're comfortable with this style of program­
ming, the nearly nonexistent model-building facilities of 
BASIC, say, become nearly intolerable. 
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Efficiency 
Higher-level models have their drawbacks; you must 

pay for the function calJs needed to do many of the basic 
operations on your pictures. Most C implementations 
try hard to make function calls efficient, but if you 
haven't skillfully chosen a model, the inefficiency may 
be painful. Especially in the earliest stages of program 
development, however, concern with efficiency may be 
misplaced. Why optimize a program when you are like­
ly to decide tomorrow that it was all wrong and should 
be rewritten? The models are tailored to a particular pro­
gram, so they may be readily adapted to improve effi­
iency without destroying the program's structure. 
A1though function calls and the use of a compiler 

language are somewhat inefficient, they hav dramatic 
advantages. Algorithms and data structures expressed 
in a high-level language are comprehensible and thus 
more likely to be revised when a different good idea 
comes along. If they were written in an opaque, incom­
prehensible language, changes would be attempted rare­
ly and successful even more rarely. Because real pro­
grams typically suffer a long series of changes and adap­
tations before a user ever sees them, being able to modify 
the aJgorithms and data structures quickly as the job 
changes leads to a better final product. 

Another point about efficiency is worth mentioning. 
Many studies have shown that most programs spend 50 
percent or more of their time in a very small portion (5 
percent or so) of their code. This suggests that the 95 

percent of the program that is noncritical should be as 
clear and easy to understand and change as possible. 
When it comes to the critical 5 percent, C lets the user 
g t very close to the target machine in order to improve 
efficiency. Furthermore, many C environments contain 
measurement tools that enable the programmer to iden­
tify these critical sections easily. But the strategy is 
definitely: first make it work, then make it right, and, 
finally, make it fast. 

Using functions to extend the base language also 
prevents C from becoming unwieldy. Many built-in 
features of other languages (notably UO, string handling, 
and dyna11Uc storage allocation) are supplied by func­
tion calls in C. This means that the model supplied by 
C itself is very flexible; it adapts to different operating 
system and environments without suffering from a "one 
ize fits all" philosophy. For example, the character-string 

operations appropriate for a text editor might be quite 
different than those for a spelling checker, and those in 
turn might differ from the operations needed in an 
operating system (where you might not need such opera­
tions and could not afford to have them loaded by 
default). 

Portability 
Using functions to extend the base language explains 

why a language that is so low level can be so portable. 
C compilers have been built for more than 40 different 
machines, from the Z80 to the Cray-1. The Unix system 
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has been moved to over a dozen machines, with new 
entries coming in weekly. All this from a language that 
won't even commit itself to the number of bits in a byte! 

C programs are portable to the extent that the model 
they support is portable. A portable 110 Library provides 
simple formatting and file-manipulation facilities. The 
model i so sjmple that it can be supported on most 
operating systems. If your application uses that model 
of 1/0 and you use the portable IIO library, then you will 
have no problem with IJO. Similarly, C provides models 
of data that can be supported on many different 
machines; if your program uses only the features of the 
basic model, your program is portable. Unfortunately, 
data restrictions show up as you move from machine to 
machine. The most unplea ant are the differences that 
are now entrenched in the industry as to the ordering 
of bytes in a word. The PDP-11 and many descendants, 
for example, store the bytes from low to high, while the 
IBM 370, Motorola 68000, and many others store the bytes 
from high to low. The size of an integer may vary from 
16 bits on most microcomputers to 36 bits or more on 
some of the bigger mainframes. Finally, some machines 
support 8-bit bytes, some 7, and some 9. If the model 
you use in your program depends on any of these 
features, your program will be portable only to those 
machines with the same feature. 

Even when a program is not directly portable, however, 
the use of appropriate models lets much of the program 
be identical in different environments, with the dif­
ferences isolated in subroutines or compiled condition­
ally. For example, the Unix file system has many pro­
perties that are independent of a particular machine: the 
naming conventions, hierarchy, protection mechanism, 
and aUocatfon and deallocation. Machine-dependent 
features, such as the sizes of sectors on the disk and the 
number of files that may be defined, are hidden in a 
small number of machine-dependent functions and data 
descriptions. This means that the system is portable in 
the sense that it can be moved in much less time than 
it requires to rewrite it from scratch. The key to moving 
the system is to write the machine-dependent informa­
tion that supports the underlying model. If the C code 
written does not fit the basic model (for example, type 
mismatches between a function definition and its uses), 
the code may work on one machine but fail on others. 

No language is perfect, or even dose, and C i no ex­
ception . Some of the early design decisions are at best 
open to serious debate. One is the creatment of fl.oating­
point quantities; the current C definition requires all in­
termediate floating-point expressions to be evaluated in 
double precision. This can 1ead to significant inefficien­
cies for floating-point applkations. Another problem is 
the large number of operators that have side effects; thi 
becomes even more serious when you observe that C 
makes no promises about evaluation order in an expres­
sion or, in particular, the order in which arguments to 
a function are evaluated. Consequently, some programs 
can fail when run on different machines, and it can be 
very hard t check for this problem mechanically. As a 
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simple illustration, suppose -that we have a function 
caUed prlnt that prints the value of a variable n and the 
value retur.ned by a function I. There is a natural tenden­
cy to believe that the statement 

prlnt(n, f( )); 

will print t11e value of n, then the vqjue returned by f. 
But if n happens to be a global variable that is changed 
by I, the results depend on the order in which the 
arguments of prlnt are processed. This problem is certain­
ly not limited to C1 by the way-similar issues arise the 
same way in most languages. 

The C Programmer 
Another model implicit in a language environment is 

that of the programmer. Much of the C model relies on 
the programmer always being right, so the task of the 
language is to make it easy to say what is necessary. C 
encourages telling the truth about strange constructions 
(e.g., casts for pointer assignments) but does not pro­
hibit them. The converse model, which is the basis of 
Pascal and Ada, is that the programmer is often wrong, 
so the language should make it hard to say anything in­
correct. In Pascal (and presumably Ada) it is harder to 
say strange things and therefore perhaps harder to make 
m istakes. 

By now it should be clear that C was intended as a 
language for professional programmers. Early C faced 

problems familiar to users of today's microcomputers (for 
years, the C compiler had to run in 12K bytes of pro­
gram plus data), and many traits of the early years are 
still with us. The cryptic error messages in most com­
pilers were relatively unimportant for professionals but 
tough on casual users. Also, C is definitely packaged as 
a compiler, not a program.ming environment, so input 
must typically be created with a text editor, placed in 
a file, and hande~ to the compiler. On some systems, 
this is rather painful, and it also makes it harder for the 
novice to get started. Finally, the large amount of 
freedom provided in the language means that you can 
make truly spectacular errors, far exceeding the relatively 
trivial difficulties you encounter misusing, say, BASIC. 
One or two such goofs while learrung the language can 
lead a beginner to bum the manual. Despite its prob­
lems, however, C continues to be used an d developed, 
a good sign that there is a place for a portable Jow-JeveJ 
language with powerful model-building facilities. • 

Sieve /olmso•t ls ltt'lld ofcomp1.1ter SJl5'erns research at Bel/ Uibornlories (600 
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A C Language Primer 

Part 1: Constructs and Conventions in C 


by James Joyce 
Part 1 of this two-part article includes a brief overview of the C kmgi1age and its histonJ as well as examples of programs 

that demonstrate C's features. Because I have assumed that readers are familiar with a progrnmmi1tg language, 1have not de­
fined such common programming concepts as variables, loops, functions, and arg-1tments. 

The examples lhat follow will Jielp yo11 to explore C's feati1res . Each example is a small program that explores a single aspect 
of the langwige, placing the foci1s on the feature instead of on the progmm or its possible applications. The only drawback 
lo //tis approach is that it sometimes sacrifices utility for exposih'on . For further explanation, 1direct y01~ to the definitive refetence 
for useful C examples, The C Programming Language, by Brian Kemighan and Dennis Ritchie. 

To reinforce ?ohat you learn, I recommend that you e11ter each program i11to n computer. After the program runs successfully, 
experiment with omitting or changing parts of it. Introducing delibemte errors will prwide a contto1led arientaHon to C's sometimes 
cnJpHc error messages and will be valuable experience for interprefo1g compiler diagnostics. As is the case with mnny program­
ming languages, errors in C ca11 have a cascading effect- when many e1·rors are actually the result of one. 

This article does not pretend to explain evenJtfiing you will wnnt to know a.bout C. The idea is lo gel you started wif1l key 
constructs and conventions i11 C that you will eventually enamnfer. 

C was developed in Bell Laboratories at Murray Hill 1 

New Jersey, in 1972. Created by Dennis Ritchie, it wa 
based on the language B, Ken Thompson's adaptation 
of BCPL (basic combined programming language). 
Because the letters B and C are sequentia1 in both the 
alphabet and in BCPL, some contend the success r to 
C will be D, and others say it will be P. As with ALGOL 
68 and PL/I, many insist that C is the programming lan­
guage and that it will last forever. 

Unix and C have been intimately associated from C's 
beginning. Unix was originally written in assembly 1an­
gua~, and transporting it to other hardware was a grow­
ing problem as new utilities and functions were added, 
With C available, Thompson and Ritchie rewrote Unix, 
leaving only a few very low-level routines in a emb1y 
language. Transporting Unix to another computer is 
mainly a matter of writing a C compiler for the target 
computer. Most of the several hundred C programs that 
makeup Unix compile without a change in code on the 

new hardware, a feature that has helped make Unix and 
C so popular today. 

Because C appears to be so portable, it is tempting to 
talk about "standard" C. Such a standard exists implicitly 
in the Unix program lint, which parses C programs look­
ing for madtine-dependent code. Though quite intelli­
gent for a program, lint can be fooled. 

A partner program in C standardization is cb, the C 
beautifier program, which reformats C code according 
to the program's structure. Thus a programming team 
can run its programs through ch to gain an overall 
uniformity of code format. Uniformity reduces the ef­
fort needed to get to know another team member's code, 
in tum making maintenance easier. The C beautifier can 
also be used as a debugging aid because comparing the 
reformatted version to the original may reveal misplaced 
or missing code. 

Good tyle in C is important because C programs can 
be very hard to read. For example, compound statements 
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that in Pascal are grouped by the keywords begin and end 
are grouped by the easy-to-miss { Qeftbrace) and } (right­
brace) in C. Add to this the fact that C is free format 
(without line numbers), and the ill-considered plaC'e­
ment of a brace can easily introduce a bug. 

Another feature of C that can cause difficulty is that 
expression values can be changed in the middle of a 
logical test. The C inslruction 

it ( (byte "" getchar()) == 'X' ) count++ : 

causes the function getchar() to read a character, which 
is assigned to the variable byte and tested by :;o for 
equality to X, all within the conditional test of an II state· 
ment. This feature makes for compact code and can con­
fuse the unwary. 

C Program Structure 
This is the smallest possible C program: 

1~- smalLc The smallest Cprogram - "I 

main() /* a comment "/ 
{ 
l 

Comments in C are, as in all languages, optional but 
highly desirable. C comments are enclosed PL/I-style 
within the comment delimiters /* and */. A routine 
called main is required for each and every C program . 
The pair of braces in the subsequent lines are also re­
quiredJ and any executable code for main must appear 
inside them. Although the example is simple-there is 
no executable code, so the program does nothing- I en­
,courage you to enter and run it. 

Tu compile this example under Uni the command i 

$cc smaH.c 
$ 

C programs under Unix must be in a file whose name 
ends in .c ,, or else they will not compile properly. If the 
compilation is successful, there will be no messages from 
the compiler: the compile will end, and control will 
return to the shell (Urux's command int rpreter), which 
uses the $ (dollar sign) to prompt for another copunand. 

The ready-to-run program, which is named a.out, will 
be .in your current directory. If the C compiler had 
detected errors, the errors alone would be printed, along 
with an indication of the line number at whlch the er­
ror had become obvious. You may need to examine other 
lines in the vicinity of the reported error to find the reaJ 
culprit. 

This usilent treatment" can be disconcerting if you're 
new to C But as your confidence in writing C programs 
builds, you will grow to prefer its brevity. To learn what 
messages C gives when ma.in, the parentheses, or the 
braces are missing, try running the program without 
them. Th.is is good practice in reading diagnostics. 

The cc command causes the compiled code to become 
an executable file named a,oul. To run the program, 
simply type a.out. When the program has finished run­
ning, control is returned to the shell, which again 
prompts with a $. You see no output because small.c does 
nothing. 

The entire program could have been written as one 
line, as shown here: 

I*- small2.c Tne smallest C program, on one line-*/ 

main() { } 

The format of the first version is the style Kernighan and 
Ritchie recommend. 

Functional Structure of C Programs 
C programs are made up of functions, minimally t.he 

function main . Our first program can be thought of as 
a do-nothing function: there are no arguments given to 
the function, and no processing is done. Good program­
ming style in C encourages you to structure a big pro­
gram a a number of small functions. The good C pro­
grammer will break large programs into smaller ones and 
write a function for each. l£ eac11 function can stand 
alone, the programmer eventually develops a "toolbox" 
of useful programs that can.be combined in different 
ways to solve problems. Thi is a very important and 
powerful concept. 

In the e ample that follows, main calls a function, dolt, 
that doesn't do anything. This is a bare-bones example 
of a main program calling another function. 

/*- srnallsub.c Smallest C program with a subprogram -~1 

main() 
{ 

dolt(); 

/"- doit doesn't do anythihg - *f 

doil() 
( 
} 

The call to doit is given in main within the braces 
because function are e ecutable- even lf they don't do 
anything but return control to the main function, as they 
do here. 

A function is invoked by stating its name; arguments 
to be pas ed to the function are placed within paren­
theses after the name. The semicolon after the call to doit 
is C's statement terminator (as found in PL/l) rather than 
simply a statement separator (as in Pascal or other 
ALGOL-like languages) . In other words, a semicolon 
must appear at the end of every legal statement in C. 

After the code for main comes the definition of doit. The 
definition is like that of main, further emphasizing that 





C programs are made up of one or more functions. Func­
tion definitions may not be nested in C. That is, the 
definition of dolt cannot be inside main. Once you have 
this program running successfully, try defining doit in­
side main's braces to view the message C gives. 

Functions can be defined in any order, although main 
is typically the first function in a program. Try moving 
the definition of doit in front of main and compile the 
result to verify that functions can be defined in any order. 

Printing a Message 
The library function printf prints output on the stan­

dard output device, your terminal, unless redirected to 
another destination: 

/*- heHo.c Greet the world, Introduce output in C -*/ 

maln() 
{ 

printf("Hello, world! \n"); 

The message printed by this example is, of course, 

"Hello, world!" 

It is coded as a character string within parentheses in 
the printf statement. The printf statement is simply a func­
tion call. Notice that the string between the " (double 

quotes) ends with the two characters \ n (backslash-n). 
This combination is C notation for a newline character, 
which on a computer's video terminal (or printer) will 
position the cursor (or print head) at the beginning of 
the next line. 

In C, as almost everywhere in Unix, the \ (backslash) 
is the escape character, signaling that the character that 
follows is to be treated differently than it would be with­
out the \ . Other common combinations include \b for 
backspace, \f for form feed, \r for carriage return (to 
the beginning of the current line), \t for tab, \"for dou­
ble quotes (rather than simply", which would signal the 
end of the character string), and \ \ to indicate the back­
slash . 

All arguments of a function must be on the same line 
in C. Because printf is a function, the entire string within 
pr1ntf must be on the same line. If you have a particular­
ly long character string to print, it can be broken up in­
to several segments, each printed using a print!: 

/*-- stream.c Print "Hello, world" as stream output -*I 

main() 
{ 

printf(" \ t"); 
printf("Hello"); 
printf(" , "); 
print!(" "); 
printf("world"); 
printf("! "); 
print!(" \ n"); 

Because only the last line contains a notation for a new­
line character, the print! statements print one after another 
on the same line. The output is a stream of characters, 
one after the other up to and including the newline. 

Variables, Assignment, and Output 
Variables in C may be any length, though only the first 

8 characters matte.r (external variables and function 
names may be restricted to fewer characters, depending 
upon the machine being used). Variables must be de­
clared explicitly: 

/*··· var.c Introduce printf to print a variable-*/ 

main() 
{ 

int age; 

age = 40; 
printf("This year Sam is O/od years old. \n", age); 

Although int is short for integer, you cannot use the term 
"integer'' to declare a variable. The = (equal sign) in the 
statement following the declaration is used for the as­
signment of values to variables. 
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Notice that the print! statement is sUghtly dillerent and 
has two parts to it; a comma separates the character 
string, enclosed in double quotes, from the variable 
name age. The character string also has something new 
in it, %d , telling print1 that a decimal integer is to replace 
the %d during output. The %d corresponds to the vari­
able age; the print! function will allocate enough space in 
the character string for the width of the value that re~ 
places O/od. The value of age will be inserted into the char­
acter string to produce the following message: 

This year Sam is 40 years old. 

The character string is, then, an output control string 
for formatted output, providing guidance to the prlnlf 
function. 

Sometimes C programmers forget to declare a variable. 
You can discover C's message about that by deleting the 
int declaration, then recompiling the program . You can 
get the program to work again by deleting the assign­
ment statement and substituting the constant 40 for age 
in the prinUstatement. 

There are, of course, other variable types in addition 
to int, and you will meet them in later examples. Chas 
several powerful control structures you will want to learn 
first, with other variable types introduced in appropriate 
circumstance.s. 

Looping with while and Incrementing 
We can use essentially the same program to introduce 

an aspect of looping while incrementing: 

/*- while.c The while construct - */ 

main{) 
{ 

int count; 

count = 1; 
while (count <= 4) ( I;. A*/ 

prlntf("%d \n' 1
1 count * 10); I* B */ 

count "' count + 1: I* C ..., 
I* D *I 

The s tatement with the comment r A '/ sets the condi­
tion1 given in parentheses, that count be less than or 
equal to 4 for execution of the loop to continue. The loop 
includes the two statements within brace , beginning 
with the end of line A and ending with line D. The 
braces enclose a compound statement in C (i.e., one or 
more statements treated as if they were a single state­
ment) . That the brace in A is on the same line as the 
While is the preferred style in C. 

The two statements in the loop print the desired 
number and increment the variable count. What's new 
here is that, in line B, we demonstrate that the variable 
in print! can be an expression-in this instance, count .. 10 
(the asterisk means multiplication). The expression in 
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line C, count =count + 1, is not used much in C because 
there is a much shorter notation that we will examine 
in the next example. 

Line D contains the brace that ends the while loop. It 
is lined up under the wof while as a matter of style. As 
an experi ment, you can remove the statement that sets 
count to 1 to learn how C treats an undefined variable. 
(Some undefined variables are given an initial value by 
the C compiler so that they don't have garbage in them. 
More on this can be found in section 1.10 of Kernighan 
and Ritchie's book.) In this instance, the value of count 
is arbitrary, and you may have a runaway loop (on most 
Unix systems, this can be stopped by pressjng the Break 
key or the Rubout key) . 

ln the example that follows, the term count ++; replaces 
count = count + 1; . 

f*- whlle2.o The increment-by.one operator-*/ 

main() 
{ 

int oount; 

count ~ 1; 
while (count <: 4) { 

printfC'%d \ n", count 10); 
count++ ; 

This illustrates a powerful legal C construct, the incre­
ment operator, which is unusual in high-level languages. 
The ++ assures the C compiler that you're telling it you 
want to increment count and that you have not mistyped 
the statement. The ++ is an operator that means "jn­
crement by one:' and under socne circumstances it is 
faster than using count =count + 1; (it is certainly easier 
to type) . Although it is .not required, putting the incre­
ment~by-one operator next to the variable it affects, with­
out intervening spaces, helps those who must read the 
code later. 

Here's a further example of how the increment opera­
tor may be used in C: 

/*- whHe3.c Increment-by.one in expressions -•t 

main(} 
{ 

int count; 

count= 1; 
whHe (count <"' 4) { 

print1C'%d\n", count++ 10)i /'" E I 

J 

In line E, the variable count has been rewritten count+ + 
so that the increment-by-one operation is done wHhin 
the printf statement. Some feel this and similar practices 

make C hard to read, and for the uninitiated that can 
be true. You should be aware of this use of ++ , if only 
so that you can read other C programs. With practice 
you may even grow to feel this use is quite natural . 

It is instructive to change count++ to ++count in the 
above example and then run it. The + +operator may 
be used as both a suffix and a prefix, to affect the con­
tents of a variable before the expression is evaluated or 
after. When ++ is used as a suffix1 count is initially 1, its 
value is printed, count is incremented, and the loop 
begins again. When ++ is a prefix, count is initially 1, but 
count is incremented before its value is printed . 

There is a corresponding "decrement by one'' operator, 
-- which follows the same rules. If you experiment1 

with the increment and decrement operators, keep in 
mind that you may want to change <"' (less than or 
equaJ) to >;= (greater than or equal) to prevent the pro­
gram from going into an infinite loop. Try changiti.g count 
to count++ in the while instruction, leaving simply count 
in the print! statement. 

Looping with for 
C's for statement has three parts within its parenthe­

ses: 

I*·- !or.c The for construct - * / 

mafn() 
I 

lnl count; 

for (count = 1; count <= 4; count++) /1< A 1< / 

printf("%d \n", count); /* B*f 

The first part initializes the for. The second indicates the 
condition allowing the loop to continue. The last part 
indicates what is to be done at the "bottom'' of the loop 
(in this example, count will be incremented afte1' printf 
prints). 

The body of the for loop is given in line B. You might 
want to add a printf after the for loop to see that the loop­
controlling variable, count, retaffis its value outside the 
loop. This contrasts with for loops in Pascal and do 
loops in FORTRAN, in which the loop-controlling 
variable is technically "undefined" upon exit from the 
loop. 

The printf can also be included in the third part of the 
for loop: 

/*- for2.c The ror loop with null statement body ­ I 

main() 
{ 

int counti 

for (count = 1; count <= 4; prinlf("%d \o'', count ++)) 
1 c *J 
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The lone semicolon in line C is still required by the syn­
tax of the for loop1 and it ends the null (or empty) state­
ment that makes up the body of the loop. There is 
nothing in the loopi all action takes place in the paren­
theses after the keyword for . This practice, which occurs 
often in C, can result in fast code. The danger in this 
practice is that someone reading the code may later miss 
the null statement and mistakenly think the next con­
struct is included in the for loop. To help avoid such mis­
reading, the semicolon in 'line C is lined up under the 
f in tor. 

getchar and putchar 
Now that you know several basic control structures, 

you're ready to be introduced to the library functions gel· 
char and potchar. As functions, they are not part of C 
proper but are basic extensions necessary for writing 
most programs. The function getchar receives one char­
acter from standard input (the terminal's keyboard), and 
putchar sends one character to standard output (the ter­
minal's video display). 

The following imple program using getchar and putchar 
will copy one character at a tim.e from input to output 
until jt finds an end-of-file indJcator: 

I*- copy.c Copy input to output-*/ 

main() 
{ 

,1n1 byte: I* A"/ 

whlle ( (byte = getchar( )} I= - 1) I B I 
putchar(byte): JV< C *I 

The end-of-file indicator from a terminal is a Control-0 
with Unix, which getchar signals by returning the integer 
- 1; thus, to get out of this program, you need only type 
a Control-0 at the keyboard . CP/M uses Control-Z for 
an end-of-file marker. 

Line A declares byte as an integer, which at first seems 
strange because, as we said, the program copies char­
a,cters; but the getohar function retmns other values 
besides characters (among them the integer -1, which 
doesn't fall within the range of the char type} . There is 
at least one version of C jn which byte can be declared 
char and the end-of-file test in B will still work . Try 
changing Int in A to char and rerun the program to see 
how your version of C behaves. If you run the char ver­
sion of this program through lint, it will indicate that the 
"comparison" in line B is "nonportable:' 

So long as the condition in line 13 is true, the while loop 
will continue. lt 1s a complex-looking expression, but you 
can break it into its parts readily if you work from the 
inside parentheses out: getchar is called and the value it 
returns is assigned to byte; the value of byte is then tested 

against -1, and so long as they are not equal (the != 
means inequality), line C is executed and the loop con­
tinues. The call to pulchar has byte as.its argument, with 
the result that the content of byte are sent to the stan­
c;iard output. 

The C compiler employs a preprocessor that can be quite 
useful in making programs readable: 

/'*- copy2.c Use preprocessor variable lor EOF -"/ 

#define EOF -1 ,.. D */ 

main( ) 
{ 

int byte; 

white ( (byte : getchar( )) t= EOF) I" E "/ 
putchar(byte): 

The Hin line D is an indication that define is an instruc­
tion t the preprocessor. (Several other preprocessor in­
structions are given by Kernighan and Ritchie.) The ac­
tion of the preprocessor can be likened to the expansion 
of macroinstructions in an assembler- it is not a separate 
program &om the C compiler. Before the lines of the pro­
gram are compiled, the #define instructs the preprocessor 
to replace every occurrence of EOF with the constant -1 . 

With Hie substitution made, line E in this program will 
mean the same thing to the C compiler as line B does 
In the previous example, and using the preprocessor 
makes the line. more readable. This enables us to give 
))'111bolic names to special numbers {such as - 1, when 
t signals end-of-file) or array boundaries in declarations 

or loops (as we shall see next month) . The preprocessor 
will then replace the symbols in the program with the 
proper values before compilation. This approach im~ 
proves both readability and maintenance. 

We now know of two functions used for output: prinlf 
and putchar. Here is a quick illustration of how print! can 
be used in place of putchar in the previous example: 

I"- copy3.c Show priolf equivalent of pulchar -"'/ 

#define EOF -1 

int byte; 

while ( (byte = getchar( )) I= EOF} 
prinlf(' '%c'', byte); /'" F '1 

The format specification %c tells print! that a single char­
acter of data is to be printed. Changing %c to %d will 
not produce a character, but rather a numeric (integer) 
interpretation of the value in byte. Normally we want to 
distinguish between character data and its possible in­
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te.rpretation as numeric data because dwelling on the in· 
terrelationship of char and Int brings u too dose to mat­
ters that are machine dependent. 

if and else 
C's rf statement looks like if statements in many pro­

gramming language . 

I*·- tf.c Illustrate the if and else statements-*/ 

main() 
I 

int answer; 

printf('' \ tOo you !Ike C so far? \ n''); /* A *I 
printf(" \tType y for yes, or n for no: "); 

answer = getchar( ): 

if (answer "'= 'y') 


printf(' ~ \ !Glad to hear ltl \n"); 

else 


print!(" \ tHope it chan_ges. \ n"); 


This example asks a question and prints a response de­
pending upon the answer. Those used to Pascal or other 
ALGOl.rlike languages hould note that a semicolon i 
:required after the print!, just before the else, a a state· 
menl terminator. ln this example, we also employ the 
logical operator == (is equal to) . Note that the two pr1ntf 
statements that give the greeting ar separated from the 
get-the-work-done portion of the program. 

The logic of an ii statement can become quite complex. 
Though we will avoid getting too deeply involved here1 
C allows the nesting of if and else onstructs : 

/"- if2.c Illustrate nested If and else statements--"'/ 

main() 

l 
lnl answer; 

greet(); 

answer -= getchar( ); 
if (answer == 'y') 

prlntt(" \ !Glad to hear it!\ n"); 
else If (answer "'"" 'n') I"' B I 

pr1ntf(" \ tSorry to hear that. Hope it changes. \ n"); 
else 

pdntf (' 'I don1t understand %c.", answer): 

greet() I - greet the user·- I 

printf(" \ IDo you like C so far? \ n''): 
printf(" \!Type y for yes, or n for no:' '); 

Line B shows that if the answer character is not y, the 
program is to check whether the character was an n. If 
that test fails as well, an error message is printed. 

Jn C, an else refers to the most recent if that does not 
already have a closer else . Kernighan and Ritchie think 
all If and else statements should be lined up under each 
other, no matter what the depth of nesting, to prevent 
the code from drifting off the right-hand side of the 
creen or page. 13ut the risk of associating the wrong else 

with an if seems too great without indenting, and the 
consequences too hard to detect, so I propose using the 
approach illustrated. (This is an instance in which the 
c;b program perhaps should indicate its perception of the 
program structure; instead, it dutifully formats accord­
ing to Kernighan and Ritchie's suggestion.) 

Good programming style encourages you to structure 
programs as a number of small functions. While thjs is 
not a big program and could quite easily be written as 
a single function, the idea of structuring code is still a 
good one. There is no need to clutter main with the print! 
statements that greet the user. They belong in their own 
function. If someone wants to modify the greeting later, 
it can be done more easily with the printf statement suit­
ably identified. 

It may be helpful to see what this example would look 
like as it was compiled and nm under Unix: 

$cc il2.c 
$ a.out 
Do you like C so far? 
Type y for yes1 or n tor no: y 
Glad to hear it! 
$ 

The program typed the que tion through a call to the 
function greet and then waited for a reply. The user 
typed a y and pressed the Return key. The first Jf wa 
satisfied and the appropriate message printed . Because 
the If was satisfied, there is no need to consider the else 
tatement, and the program ends. 
Had the :response been n, the first it wouJd have failed 

and the else statement would have taken effect. The if 
test for n would be satisfied and the message of sym­
pathy would be printed. Aga.in, satisfying the if condi­
tion means the ubsequent else is skipped and the pro­
gram ends. If the response had been anything other U1an 
yor n (even uppercase Y or N), the third else statement 
would have taken effect. 

Here is a program that plays a simple gues ing game 
with its user, testing for the correct response by use of 
the if statement . If the user types the letter e, the pro­
gram points to it and announces, ''You guessed it!" 

/*- if3,c Illustrate the \f and break statements - •1 

"define EOF -1 

main() 
{ 
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• 	 Standard (K&R) Ille I/ 0 and library (most In sOLJrce) 
included. 

• Easy assembJy language inlerface. 

• No royalty fees on generated code. 

The price for Eco-C Is $350.00 and Includes MACRO 80 (a 
5200.00 value by Itself). We' ll also include a lree copy of 
C Programmfn g Guide while suppl ies last. 

for lurtt'ler Information, call or write: 

• 
~~s P.O. Box 68602[ll!!iiii!ll ~:. lndianapolis, IN 46268 


u:o•o~T rNc. ( 317) 255-6476 


Registered trademarks are: Zllog (ZBO), Digital Research 
(CPtM). Mlcrosott (MACRO BO) and Ecosott (Eco-C). 

WINCHESTER DISK 
QRIVE SUBSYSTEMS 
85 M1. Average Acceaa 
90 Days Part• &: Labor 
Warranty 

5 MEGABYTES..• $1,995• 
10 MEGABYTES.-S2,29S• 
15 ""EGABYTES.,.$2,695* 

------COMPATIBILITY-----­
Hardware and Software lntertaces for TRS-8~ Apple II , 
IBM-PC~ CP/M, Turbodos~ s-100. any B bll paraUet port 
any Z-8~ computer such as Osborne, Xero • Tele11ldeo. 
Norlhstar Advanlage., NEC, AVL-Eagle. 
-----NOTHING ELSE TO auv----­
StJbSys!ems include disk, chassis wllh power supply. con­
frorrer, cables, hardware adapter and software package. 

"IUBITAllNL lll&llOUllTS AYAILAll.E 111 DUAllMV IUYEll&. 

r==IDR......11 8720 Old Courthouse Rd­
UASSOciiTEfill Vienna. VA 22180 • 103-281-5782 
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30 Me. Average Access 
1 Year Parts l Labor 
Warranty 

20 MEGABYTES.... $3,333• 
33 MEGABYTES...$3,750• 
46 MEGABYTES... $4,41&• 

int byte; 

greet(); 

while ((byte =getchar( )) !=EOF) { 
if (byte =='e') { 	 /* D */ 

printf(" --You guessed it! \n"); I* E */ 
break; 	 /* F •1 

} 	 /* G *I 
putcha( (byte): 

I* H *I 

greet() /*-· Print a greeting to lhe user -*I 
{ 

printf(" lf you type a certain letter \ n"): 
printf(" l'll congratulate you for guessing it. \n"); 
printf(" lf you gel bored, type control·<l Instead. \n"); 

The brace at the end of line D indicates that a com­
pound statement follows, just as a brace introduced a 
compound statement in previous examples. The closing 
brace for the if is on line G and is direct1y under the I 
of the if. 

The statements on lines E and F are executed if the 
character entered was an e. The first not only con­
gTatulates the user on the correct guess but points to the 
correct letter on the line the user typed. (This extra touch 
is 	meant to suggest a ]eve! of human interface being 
found in more and more programs and is by no means 
state of the art. For example, if your erase character is 
#and you erase characters before typing the correct one, 
the arrow will be meaningless. Try rewriting this exam­
ple to get around this problem. Next month, in the sec­
tion on character arrays, I will present some ideas that 
may be he1pful.) 

The break on line F is a powerful statement in C It 
causes the program to break out of the first enclosing 
while, for, do, or swltch (I've omitted discussion of the do 
statement here but will present switch in part 2), pass­
ing control to the statement following. In this case, the 
breakcauses the while to release control, with processing 
resuming just after the brace on line H, so the program 
next reaches the closing brace for main and ends. 

We have wandered through C programs to learn C pro­
gram structure, C functions within programs, basic in· 
put/output in C, variables and assignment of value, and 
control constructs such as while, for,. II, and else . With 
these five aspects of C you can write u seful programs 
so long as you are processing one character at a time. 

Next month in part 2 we will take up the more ad­
vanced topics of arrays, pointers, communication be­
tween C programs and the host operating system, and 
the important concept of tool building.• 

/a111es foyce is prt'1lid1mt of lllteniational Technical Se11u11J1TS bt, . (520 Waller 
SI., San Fmncisco, CA 94117) 1111d fmmder-of I/re Unix Bookstore. 
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The IBM Personal ComputerX1: 

More power to the person. 


Plenty of muscle. That's what the new 

IBM Personal Computer XT means co 


a person with heavyweight data to manage. 

Because one of the XT's many strong points 


is a IO-million-character fixed disk drive 

chat helps give you the power to ptunp 

more productivity into your business. 

What's so special about a fixed disk? 

Exactly that . It's already fixed inside 


the system, with the capacity 

t0 sror rhe fu.crs, figures, names and 


numbers you need ro work with . 

(Rather than go from diskette co diskerte, 


store up to 5 ,000 pages of text or up to 

100,000 names and addresses in one place .) 

~r there's more bLtilr imo the XT rhan 

its fixed disk. Reliability and quality 

are built in as well. Plus more than 


30 years of IBM experience. 

A new level of price/performance. 

And a remarkable compatibility of 


both software and hardware with the 

original IBM Personal Computer. So, 


wirh rhe introduction of XT comes a special 

to I designed to help you be more 


productive in high-volume applications. 


WHAT'S THE DIFFERENCE? 

T~~ -===----.~=--= __._._ - .. ____.. 

=~= ~ = 

BASE SYST EM ' BASE SY STEM' 
Ukr Mem o ry U~crMtmmy 
6·1Kll (e•1101l<llhk 106.JOKl'll 12!1K8 (exp;m<lahlc m640KDl 

)t, Uitiltary MitnlOt)' A.uxjlia.ry Memory 
tip to rv.o 5V..'' l60KH/1 HOKB ~u O ru:- lO mt.-g.'lffi'l" flxed dl'k 

320KfJ/360Kll uls.lo.1tc drllts drh'l!' :md ,me: r,v<4·· 300Kf\ 
C'fl'l~11'1:.d Uh:kc11c t.lrl\\.: s1:u1darJ 

• An np;:mSHm nnn r.m :i.IS.O be ;1cldrJ ro biMh 16-bit CS088) l)'J.fC'mJ r06 G more" 
t.yut'm t xram.iun s.lnu., Atlde ..l ro 1hr IBM l't-nnfU.I Comr-1fer. Han~ 
,.,..., IU rnr:gahy1'C' fbu."l l di1k drt~, A~ ldc-tl to 11\c 18 .M Pt-r'°'ul Compu1c:r XT. 
ic oot hous.t' fl11t- ;111Mi1 ~ci11a l fi.xeddii.k Jriw:- ror a tut;,1.J of 20 mt"g11byct"S. 
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Another rool for modern rimes ro 

keep you going strong . 


To find our where you can see rhe 

IBM Personal Computers, call 800-447-4700. 


In Alaska or Hawaii, 800-447-0890. § : : =':f= • 
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Comparing C Compilers 

for CP/M-86 


Portability, compactness1 and speed are crucial 
by Jerry Houston, Jim Brodrick, and Les Kent 

The very number of C compilers 
available attests to the strong position 
Chas taken as the shift toward 16-bit 
microprocessors picks up momen­
tum. The popularity of Intel's 8086 
family of microprocessors (in com­
bination with Digital Research's 
CP/M-86, MP/M-86, and Concurrent 
CP/M-86) prompted us to wonder, of 
the C compilers currently available 
for these systems, which are best for 
a particular purpose, which are most 
cost-effective, and which are easiest 
to use? Portability, compactness, and 
speed are crucial, but so are com­
pleteness of implementation and the 
extent to which the compilers make 
special allowances for the architecture 
of the 8086 processor family and the 
structure of CP/M. 

WhyO. 
Long revered in the halls of 

academe, C has recently become a 
significant language in professional 
circles. C is fast, efficient1 versatile, 
and, perhaps more than any other 
significant language, portable. C's 
tendency to reduce projects to a col­
lection of discrete functions is well 
suited to joint programming efforts 
and produces code that is easy to 
maintain. 

In the rush to migrate to 16-bit pro­
cessors, software houses are turning 
to C in droves (see the text box "The 
16-Bit Migration," page 84). It has 
qualities in addition to its speed that 
make it particularly suited for sys­
tems programming (e.g., flexible 
pointers and efficient use of regis­
ters). Thomas Plum in Leaming to Pro­
gram in C (Cardiff, NJ: Plum Hall 
Inc., 1983) calls it "a portable assem­
bler." Yet, C nicely accommodates ap­
plications programming by inducing 

Our evaluation is 
slanted toward 
Identifying the 

sultablllty of these six 
C compilers for use by 

a systems house. 

its users to practice structured pro­
gramming techniques. 

One software house newly com­
mitted to the C language .is Digital 
Research Inc. (DRI)~ whose CP/M 
operating system dominates the 8-bit 
world and whose operating systems 
are a major force in the 16-bit world. 
ORI has announced that, in order to 
achieve source-code portability, all 

new CP/M operating systems will be 
written in C. 

A great attraction of the Digital 
Research family of operating systems 
is that it spans the gap between 8­
and 16-bit processors. In other words, 
a data file that can be read on an 8-bit 
CP/M system can also be read on a 
16-bit one. And DRI has announced 
that future versions of CP/M will sup­
port National Semiconduct0r's 16032 
and Zilog's Z8000 microprocessors. 

Evaluation Philosophy 
We approached our evaluation of 

six C compilers (Mark Williams 
CC861 Digital Research C, Computer 
Innovations C86, Mark DeSmet C, 
Lattice C, and Supersoft C) with a 
slant toward identifying their suit­
ability for use by a ~ystems house 
because we work for one. (That 
means we make operating compute.ts· 
out of a lot of interconnected parts.) 
We are more interested in using C as 
a systems language to produce device 
handlers, formatters, diagnostics, 
and utilities than we are in using it 
to produce accounting programs and 
database managers. 

In evaluating these compilers, we 
have chosen The C Programming Lan­
guage by Brian W. Kernighan and 
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Does it really work... 

prove it to yourself. 


MICRO·TAX* 
Post Taxseason 

SALE 
Order the 1982 Micro-Tax* personal computer tax preparation system 
and prove-it-yourself that ii can increase your clienl volume and 
profits in 1984! Regularly $1000 ea {if current lax year) full 
federal systems (not a sample) lor only $58 ea. 

A post-taxseason sale? That's right! We decided to have a 
clearance sa le for all you tax professionals out there who 
need to be convinced that a Micro-Tax· personal computer 
tax preparation system can make life a lot easier fo r you, and 
produce more profits for your business. For only $58 (the cost of 
processing and handling) we'll send you a fu ll 1982 federal (regularly 
$1000 ea ., if current tax year) Micro-Tax· system that computes and 
prints over 30 schedules and fo rms. 

Test it on your own compu ter (Apple , IBM PC , IBM XT. or any other 
personal computer with CP/M, PC DOS, or MS DOS') and you'll be convinced 
that you no longer need to prepare tax forms manually or use a computer service 
bureau . Then, with complete confid ence, you can order your 1983 systems . 

MICRO-TAX " IS VERSATILE AND FLEXIBLE-With Micro-Tax· you can input cl ient lax 
information at the time of interview and produce the forms immediately or enter data at 
one lime and print at another. 

The data entry is organized in asequence very similar to manual tax preparation . If 
you're looking fo r a bargain, the Micro-Tax ' system is it ... and especially during 
the "Does it work.. .prove it to yourself ... POST TAXSEASON SALE!" Go 
ahead .. . send in the order blank now and get ready fo r bigger profits in 1984. 

-, 
Mall to : MICRO-TAX '" Dept. 18 


6203 Variel Avenue, Suile A 

Woodland Hills, Cal ifornia 91367 Phone (213) 704-7800 


Please send me lhe lull federal system (Reg. S1 ODO ea.) 1982 Micro-Tax· 

personal computer tax preparation package (or integrated state program) 

checked below for $58 ea .. Cali I. residents add 6W/o sales tax . 

c level 2. Professional Individual Package $58 .00 
o Level 3. Partnership/Corporate Package $58.00 
c Stale Package ........... . $58.00 

Name of Slate ___________Tolal ____ 

0 CPIM 0 PC DOS 0 MS DOS 

Mal<e of your compuler __________ Disk size __

Name ____________________ 

Street ____________________ 
City, Stale . Zip __________________ 

Pnone ( ) 
Oheck for enclosed O Visa O Master Charge 

CARO NO . ~~'~l~~I ~'~]~~]~l_l~I~l~l~I' I 
Card expiration dale ________________ 
Signature ___________________ 

ORDER BY MAIL OR CH ECK WITH YOUR LOCAL SOFTWARE DEALER 

FULL FEDERAL 
MICRO ·TAX' 
PER SO MAL 
COM PUTE R 
SYSTEMS 

~••l2. PrgleJ$lgn~l l • • •• I·.. ·I·....,. ·I·, . 
1
. j. , ·I· .,. , , !\ •• 

l ndlwl d~al Pa~hge 

Loni J, P>rtnm~ I 

Co1110.,1e Paekage .. I I I ·I 1·1 ···1 1-1- ··1·· 
•17 lnlegrated St ale RelurnsAnilable •Orders taken lgry earl~ updale packagu
• Fotms 1u~jec 110 IRS chang es lo t 1983 In year 

MICROCOMPUTER TAXSYSTEMS, INC. 
6203 Variel Avenue, Suite A 
Woodland Hills, California 91367 Phone (2131 704-7800 
• C1 PM , Hademark of Digilal Research . ·Micro-Tu. Hademark of Microcompucer Taxsys­
lems, Inc. -Ms DOS, Trademark of Microsofl Corporatron 'ISM . IBM PC . IBM PERSONA L 
COMPUTER. IS M XT. 1radematks of IBM . ·Apple . trademark of ~pole. 
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The 16-Bit Migration 
The microcomputer industry is going 

through a software cataclysm that has no 
parallel in the minicomputer world. Three 
major manufacturers-Intel, Motorola, 
and Zilog-have all produced 16-bit pro­
cessors that are incompatr'ble at the object­
code level with their popular 8--0it counter­
parts. A fourth manufacturer; National 
Semiccmductcr, with no significant 8-bit 
following, has produced yet another 16-bit 
orpha.n. 

In the minicomputer world, this wou.ld 
have been considered a classical, almost 
comical, marketing error: an entire genera­
tion of processors has been cut off. Huge 
user bases with millions of man-hours of 
software development and user training 
have been abandoned during the industry's 
transition from 8 to 16 bits. 

This situation has sparked agroat migra­
tion. Masses of software are suddenly be­
ing uprooted from their 8-bit homes by a 
relentlessly advancing technology and 
fvrced to resettl.e in strange and hostile 

16-bit lands dominated by the 8086, the 
68000, the ZlJOOO, and the 16032. 

Operating systems, peripherol drivers, 
languages, and application programs are 
struggling to reestablish themselves in 
new, fiercely competitive environments. 
The reward for the first products to make 
a successful transition front 8 to 1fi bits will 
be what marketing sages call "position­
ing'!....which translated means popular ac­
ceptance, loyal followers, a place in the 
sun. The penalty for delay is catastrophe. 

The migmtion path must be well chosen . 
Companies witli products written in as­
sembly language are finding that their fast, 
sleek 8-bit code, which took so long to write 
and debug, will re.quire a frightening 
amount of time to be reproduced in a 16-bit 
environment. The time spent in .a major 
assembly project costs more thar1 program­
mers' salaries. The major cost is in lost 
opportunity. 

Even more dismaying for the assembly­
language folks is that tlieir programs will 

have to be translated anew for, not just one, 
but a whole flock of attractive target pro­
cessors: the 8086, the 68000, the ZBOOO, 
and the 16032. Which one would you bet 
on? Would you bet your company on just 
one of them? 

The great advantage of assembly Lan­
guage- speed and compactness- is a lux­
uryfew can afford now that nearly all soft­
ware projects are time critical. fo this 
virgin market, you don't need fast prod­
ucts; you need products fast . 

O:mtpanies with products written in ex­
otic, high-level languages like PUI, on the 
other hand, are in a slightly better situa­
tion. The development time spent on their 
8-bit products will carry over to 16-bit ver­
sions, which should require no more than 
a little fine.-tuning to become marketable. 
These companies need only sit back and 
wait for l~tversions oftheir chosen com­
piler to be released. Yep, just sit back and 
wait, and wait. . . . 

Dennis M. Ritchie (Prentice-Hall 
Software Service, 1978) as the stan­
dard definition of the C language. (In 
an attempt to buck convention, we 
will try to avoid the use of th e word 
''robust" and will resist all tempta­
tions to make puns about C.) 

The Procedure 
We have tested the six C compilers 

that are curently commercially avail­
able for the CP/M-86 operating sys­
tem (although by the time this arti­
cle is published, we expect four more 
to become available). To evaluate the 
speed of each compiler, we selected 
five benchmarks- each chosen to test 
a certain range of C language fea­
tures. Not all the compilers were able 
to run all the benchmarks. After 
spending many hours trying to find 
source code that was common to all 
the compilers, we finally decided that 
documenting the inability to compile 
a legitimate program provides useful 
information about a compiler. 

These benchmarks were performed 
on a Compupro system with a 10­
MHz 8086 and a 4-megabyte semi­
conductor disk em ulator (Compu­

pro's MDrive/H). The 8087 floating­
point benchmarks were run at 5 MHz 
to allow for the slower speed of the 
8087 math processor. The operating 
system used was our own implemen­
tation MP/M-86. 

The Sieve of 
Eratosthenes Is a 

mandatory 
benchmark- If nothing 

else, It tests a 
compller's ablllty to 

perform loops. 

The four performance categories 
we measured (see table 1) in these 
benchmarks were (1) compile time on 
a floppy disk and on a disk emulator 
(or memory drive), (2) link time on 
a floppy disk and on a disk emulator, 
(3) absolute size of executable object 
code produced, and (4) execution 
time of compiled code (run on a disk 
emulator). 

For the first three benchmarks, we 
also measured the effective size of the 

code generated by each compiler. We 
derived this value by measuring the 
absolute size of the code produced by 
compiling a program with only an 
empty prlntf function call- the only 
function call used in the first three 
benchmarks. We then subtracted this 
value from the size of the absolute 
code prod uced by the benchmark in 
question . The resulting value repre­
sents the amount of incremental code 
generated to run the specific bench­
mark. 

Using the effective code size gives 
a much more accurate picture of a 
compiler's code-generation efficiency 
than merely looking at the size of the 
execu table file created by compiling 
a given benchmark. The size of the 
fixed portion of a program may in­
dicate only how elaborate the library 
is. As your C programs grow larger, 
only the amount of incremental code 
will increase. (Note in table l , for ex­
ample, that, although the command 
files produced by the ORI compiler 
are bigger th an the Computer In­
novations files, Digital Research has 
an edge in effective code size. This 
suggests that the ORI compiler will 
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pysan
Software Duplication: 


Jr's your name on the package label. 
And your company's reputation on 
the line. Whether you r program retails 
for 40.00 r $400.00, or is for com ­
pany internal distribution, the cost of 
duplicating it on diskettes is just a frac ­
tion of the value of your product. 
Do $n 't it make sense to protect rhe 
rime, money and talent invested in 
your software with the finest and most 
complete software duplication ser­
vices available? 

Quality Software Deserves 
the Quality Media. 

Dysan 's software duplication ser­
vices are un urpassed for fidelicy of re­
production. Not only is your program 
copied unerringly onto the finest me­
dia made-the Dysan diskette- but 
it 's aJso copied on proprietary equip­
ment manufactured by Dysan, exclu­
sively for Dysan. Plus Dysan offers you 
the widest variety of support services 
available- from software protection 
serialization and packaging. 

l. n 't it time you discovered rhe 
Oysan difference? For more informa­
tion on Dysan software duplication, fill 
out and return this coupon today, or 
call (800) 551-9000. 
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actually produce smaller programs Gary Gilbreath in "Eratosthenes Re­
than Computer Innovations C86 once visited: Once More Through the 
the source program reaches a certain Sieve," in the January 1983 BYTE, 
size.) page 283); if nothing else, it tests a 

compiler's ability to perform loops. 
Quick Results All C compilers we te ted ran this 

The sieve benchmark in listing 1 is program, even i£ they ran no othet 
a mandatory test (used by Jim and Lattice C was the undisputed cham-

Program: sreve.c 
Execution 

Com prier Compile Tlme Link Time Code Size TIITle 
Floppy Memory Floppy Memory absolute etreotive Memory 

Lattice 23 4 60 10 9,984 128 as 
Mark DeSmet 20 3 32 5 4.992 128 4.1 
Digital Researc'1 
Marl< Wiiiiams 

32 
29 

8 
6 

64 
67 

12 
22 

13.888 
7.744 

144 
144 

4.9 
6.2 

Compliler I nnovalions 31 7 49 20 11,888 208 9.4 
Supersott 253 142 266 148 5,200 416 12.0 

Program : sort.c 
ElCecution 

Compiler Compile Time Llnk Time Code Size Time 
Floppy Memory Floppy Memory absolute effective Memory 

Mark Wllflams 45 12 84 22 B,320 720 so 
Mark DeSmet 35 9 49 11 5,376 512 66 
Lattice 36 6 82 15 10,496 640 79 
Computer Innovations 46 15 71 38 12,416 736 146 
D1g1tal Research 43 14 59 12 14.432 sea 199 

Program: fibo.c 
Execution 

Compiler Compile Time Urik Time Code Size TIme 
Floppy Memory Floppy Memory absolute effective Memory 

Mark Desmet 21 3 32 5 4,992 128 14 
Lattice 21 4 60 11 9,984 128 15 
Mark Wl lllams 32 6 66 15 7.712 1!2 17 
Supersoll 238 14 251 146 4.960 176 19 
Computer Innovations 32 7 50 13 11,808 128 22 
Digital Research 37 g 55 12 13,856 112 25 

Program: lloat.c 

Compiler Compile Time Link Time Code Execution TIme 
Floppy Memory Floppy Memory Size W/O 8087 w/8087 

Lattlcs 22 4 65 11 11,136 95 n/a 
Mark Desmet 22 3 34 5 5-248 108 15.5 
Digital Research 35 9 60 13 15.824 116 11.8 
Mark Williams 34 8 70 25 8,320 167 ola 
Computer lnnovallons 29 6 48 19 12.080 278 32.6 

Program: lofile.c 

Complier Compile Time Link. Time File S ~ze Execution Tlme 
Floppy Memory Floppy Memory Code Floppy Memory 

Laltice 31 7 72 14 10.496 218 29 
Mark DeSmel 26 4 39 7 9.856 592 37 
Mark Wiiiiams 43 11 78 20 8.624 654 40 
Digital Research 42 13 60 13 16.928 656 64 
ComPl.lier lnnovailons 37 1 56 19 13,200 682 76 

Table 1: Res11/ts vf the be11ch11111rk tests. 

pion in this classic benchmark, tak­
ing just 3.6 seconds to complete 10 
iterations. Digital Research's C com­
piler for the 68000performed thi test 
in 6.0 seconds on an 8-M Hz 68000 
system, which wou ld pu t it in fourth 
pl ace. I. I econd behind the Digilnl 
Reseurch 0 6 C compi ler. 

Not all the C compilers that we 
tested support floating-point opera­
tions. Of those that do, not all sup­
port the transcendental functions 
(trigonomebic, logarithmic, exponen­
tial, etc.). TI1us, the philosophy 
behind the floating-point benchmark 
(see listing 2) is to keep things simple 
and minimize the time spent loop­
ing; the only floating-point opera­
tions we measured were multiplica­
tion and division . 

Compari on of the compilers' 
mathematical ability is complicated 
by InteJ's phenomenal math pro­
cessor1 the 8087. While it meets ·the 
IEEE's (Institute of Electrical and Elec­
tronics Engineers) 80-bit floating­
point tandard and is potentially a 
much as 100 times faster than equiv­
alent software, the peculiarities of In­
tel hardware design require that ~he 
processor with which the 8087 is 
paired run at the same clock speed. 
The fastest 8087 currently available in 
production quantities runs at 5 MJ-Iz, 
yet 8088s that run at 8 MHz are readi­
ly available, as are 10-MHz 8086s. 
This means that the main processor 
must be slowed down by as much as 
50 percent, incurring a corresponding 
loss in system throughput , in order 
to take advantage of the 8087 math 
processor. 

With systems capable of handling 
high-speed processors, you must 
decide whether going faster while 
number crunching (between 7 and 10 
times faster on the compilers tested) 
is worth sacrificing as much as half 
your speed while doing anything 
else. Lattice C was the "pure-soft­
W(lre" winner, running the float­
ing-point benchmark in 95 seconds 
by itself, but Digital Research's com­
piler, with the aid of an 8087, was an 
order of magnitude faster than that. 
(An advantage of the IBM Personal 
Computer is that its 8088 pro­
cessor runs at about 4.77 MHz, so 
that the decision to add an 8087 is 
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""~\\\CYBERNETICS TWINS!! 

... lltA\1t:•1•1. 1 and (RT! 2

• The combination provides a uniq ue.ly powerful set of 
business sottware tools. 

H\/ t:G..I. IS THE MOST WIDELY-USED 
MICROCOMPUTER COBOL.and for good 
reason. Highly compatible across the 
widest range of microl rn inilrnoinlrame 
compu ers. 11 ls lhe language of choice for 
serious business a pplications. Wi th the 
re lease of 1tM1t:•1... for lhe IBM main· 
frame machines (370, 30xx. 43xxJ. U is now 
possible to have compatibility over a truly 
huge range ot computing power... from 
micros to mainframes. 

(RTr trom Cybernet ics (COBOL 
Reprogrammi ng Tool!) is o sou rce pro· 
gram generator for l~ 1\\/U•1a1. that can 
automati cally produce a wide range of 
ffle ma intenance, report printing, and 
other types of R!\1U•••1. source pro· 
grams. Programs p roduced by <RTf pro­
vide a llex ible alternative to many 
"'database" sol1ware packages, since 
generaled sou rce p rograms may be 
modlfled fo r specia l requi rements If 
desired. All source p rograms produced by 
<RTf are, of course, the property of lhe user 
of (RT! 

In addition lo the Cybernetics !wins, 
lt1\\/ t :1t1e1. ond <RTr. we oiler source pro· 
gram licenses for the most comprehensive 
microcompuler b usi ness apptlca· 
lions ... the MBSI Rea lworld 3 soltwore writ· 
ten in IU\/ t:CHltH.. Storllng life as the 
m inicomputer -based MCBA0 business 
applications. this soltwo·re b ri ngs a new. 
degree of profess ionali sm lo microcom· 
puter applications. 

Our software is available and supported 
for a wide ronge of microcomputer 
operating syslems Includ ing CPIM.4 
CPIM-864

, MPIM4
, MPIM-86•. PCDOS. 

MSDOS5
, OASIS6

, TRSDOS7
, UNIX 8

, and 
RM/COS'. Contact us for deta ils. 

CALL NOW. 
(714) 848-1922 

1t OCl•ITIO"I• Oii 
, •• ~J.ot~CQflll 6 · Ptiot.a OneS'l'Jt.-ru. 1nc 
1 - Ctwme11t1. jtae; 7 • i ClllGV CorD 
J. · .... ~ ""Jir19H Sol'Twof• l1"'G • • ••• ,.~ labo!CllDMt 

' · OAQii10'I D•MOfCJ\ll"'G ~ -~1 Comcrut... luM"41u A.aalic-ationL 1rtc. 

$ - l\lll~ Qi;ol'I' tllC; 


available for: 

JBM TEXAS INSTRUM ENTS NEC 
TELEVIDEO HEWLETT-PACKARO DEL TA 

DIGITAL EQUIPMENT CORPOFVITION TOSHIBA 

EPSO HEATH 0HYX N0FIT11STA.R IMS 

- - ------------- ­

~~l~lf3_ 1~ l '; l.T I I C S 
~~ I~ 

1e, 
8041 Newman Avenue 

Suite 208 
Huntington Beach, CA 92641 

(714) 848-192 
_;: Copyright 1983 by Cybernerlc•. Inc. o n rlghl• reserved. 
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simply a budgetary one.)Listing 1: The Sime of Eratosthenes benchmark developed by fim and Gary Gilbreath as 
a standard for comparing the speed of various computer systems. A word about future p1ocessors 

and the 8087: InteJ has announced a 
solution to this problem in the design/• Eratosthenes S eve Pr:i.me Number Proqram in c from Byte January 1993 •/ 
of its new 80286 processor, which 

#define true .l runs at a clock speed different from 
•de h.ne faJ..se o 

tdefine size 8190 that of its 80287 math coprocessor. 


According to Intel, the 80286, which 
char f lags[s1ze+1) ; 

maJ. n ( ) 	 can execute all 8088 and 8086 instruc­
tions, can execute th.ose instructions 

int i,prim0,k ,count ,ite.r1 up to six limes faster than the 8086 
printf( "10 iterat:i.ons\n" )/ (a conservat.ive figure might be four 
for( it:er - 11 il:er <- 10; ite.r++ I 1• do program 10 t.i.mes •/ times faster). Perhaps soon, the first

( 
count a O; / • ptime counter •/ significant digit in our benchmark 
for (i ' O) i <• size1 i++) /• set il'.11 flagn true • / times will be behind a decimal point.

flage{:i] - trues 
for (1 ~ O; i <= size1 t The sort program in listing 3 is 

( designed as a general test of compiler 
f ( flagsfiJ l /• found a prillle •; 

I 	 efficiency. It uses a random-number 
prime - + J. + 31 /' t wice index 3 •/ generation algorithm to produce an 

I' pr:Lntf ("\n\d" , prinle); .. / array of long integers, which are then
£or {.k•i+pr i J11e1 k<•size 1 k+• prime) 

flags{k ) • ealse, /• Jd.J.J. all multi.Pl s •1 sorted using a quicksort algorithm. 
count+-+1 / primes found '/ The Mark Williams CC86 compiler 
l won this benchmark by a significant 

margin. 
pr:i.ntt:( "\n\<l prJ..mes. " , count ),/• primes found on 10th pass • / The Fibonacci number generator in 

listing 4 is a reasonably good test of 
recursive function calls. This bench­
mark, which saw Mark DeSmet C 
barely edge out Lattice C for first 
place, had the tightest performance 

Listing 2: Floating-point benchm4tk. This simple program tests tile speed of floating-point grouping of any of the benchmarks 
functions in C compiler libraries. Compared to the number of multiplic1Jtions and divisions run. The Digita1 Research 68000 C 
in this progmm, the time spent executing the loopir:g instructions is insignificant. compiler performed this benchmark 

in 16.8 seconds, which earned it a 
I" simple .ben.chmark for t ot:lng floating point speed of c .libraries third place, 7 seconds ahead of DRl's 

does repeated multiplications and diviaiona in a loop that ia 
large enough to make the looping time i.n.aigni.fican 8086 C compiler. 
'I The efficiency of low-level (unbuf­

fered) file I/O (ir\put/output) is tested•define CONSTl 3 .l~l597EO 

#de(ine CONST2 l. 76) 90321:4 by the program in listing 5. lt almost 
•define COUNT 10000 turned out to be the "unbenchmark:' 
main () We had to struggle to come up with 

code that most of the compilers could 
double a, b, c1 

handle. The Lattice and Markint ii 
DeSmet Cs wouldn't run this bench­

a. - CONSTlr mark as it was initially written usingb • CONST2i 
for ( l. • 01 l. < CO!l'N'l't ++i) high-level 1/0 functions because 

( 	 these Cs only support low-level disk 
c .. a. b; 

c .. c I a1 110. When we changed the bench­

c - a • b; 	 mark to low-level ope.ration, Mark 
c - c I a.; 
et-= a.•b; 	 Williams C dropped out because it 
c • c I a: uses only high-level IIO. 
c - a .- .b; Originally the program wrote 128K 
c - c I a.; 

:IE"c a • b .; 	 bytes onto the disk, but a bug in our 
c .. c I a: (beta release) DRl compiler would 
c - ~ b ; 
c ~ c I a : 	 not allow writing of files over 64K 
c - a" .b 1 bytes long, so we changed the file 
c - c / a.r 
J size to just under 64K bytes. The 

printf { "Done \ n" J 1 Supersoft compiler couldn't handle 
I the long data types-a problem we 

Text conlinue.d on page 94 
Circle 284 on lnquiry card. --+ 
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IEXTRA I IEXTRA I 

S-100 World N~s 


MACROTECH lntemationaJ Corporation 20630 Lassen Street, Chatsworth, California • 213· 700-1501 

NOW 1 MEGABYTE .MAX FOR ALPHA MICRO 

HAT WORTH-June 30, 1983-Mike Pelkey, Macro· 

tech International President ,announced today that a pc· 
cial version of MAX is now running in Alpha Micro 
Systems. 

his spec ial version is available only through Soft Ma­
chines of Champaign. IL. (217) ­
351-7199. Howard Ogle of Soft 
Machines s tated, "The new 
AM-JJfA.Xl runs full speed with 
all three Alpha S100 machines:· 
Ogle also said,' heAM-JJIA.Xl 
is not only the most economical 
memory for Alpha, but the most 
versatile as well. The system is 
even fa ler with Soft Machines' 
'GO FAST disk cache utilities: HOWA RD OGLE 

Bob Rubendunsl of Soh Machines repons, "Every 
MAX is hipped with software that greatly simplifies imple" 
memation on bank switched systems .. Also included are de­
tailed installation instructions and diagno tic programs:' 

Dealer inquiries and orders should be directed tO Bob 
at Soft Machines. 

VIRTUAL DISK NOW NONVOLATILE 

CHATSWORTH - June 30, 1983- Mike Pel­
key announced today the release of the latest 
addition to the Macrotech produce family. The 
Ji.Board is a multifuncti n ystem support 
board, for use with MAX and 128Sf memo­
ries. Used with Lhe USS'f, this combination 
creates a complete disk emulation, including 
non volatility. Tbe Ji.Board features include 
battery backup, power fail monitor, and charg­
ing circujtry for on or off board batteries. 

The Ji.Board functions also include a time-
0£-day clock, using a National Semi device for 
hass le free operation. It also gets early warn· 
ing at power down, so the time-of-day can't 
suddenly get creative. An interrupt is availa· 
ble which can be used to turn the system on 
o r off at a preset ti me. 

On board ROM space accepts the users' 

MACROTECH Moves 
CHATSWORTH- June 30, 1983- Macro­
tech has moved 10 larger facilities located 
a t 20630 Lassen St, Chatsworth, CA 913JI . 
The new phone number is (2L3) 700-1501. 
"Due to a healthier marketplace and a 
phenomenal demand for the MAXseries, 
larger facilities were necessary. This per­
mits additional staffing, increased produc· 
tion, and customer support levels;• aid 
Mike Pelkey. Pres.ident of Macrotech. llll 

C 1983 M. cro•ec h lnlcm:uion.ul Corpon:uion. 

EPROM based program storage. h can be 
configured to accept one or a pair of any 
EPROM type from 2716 to 27256, in 8 o r 16 
bit fom1at. It supports a wake up jump option 
with full or shadowed phantom overlay. 

The RROR TRAP feature is designed to 
support the parity error detection feature of 
the MAXseries dynamic memories. Any acti­
vity o n the system's ERROR line causes the 
lra p to record the extended address and data 
bu ses and 20 bits of bus status information. 
Up to 16eventscan be trapped ; the trap i ues 
an interrupt when it's foll. 

The B-Board is a logical addition lo the 
growing family or Macrotech lnternational's 
no-compromise SJOO boards for no-com· 
promise users. t.il 

Virtual Disk for CP/M 86* 
Oan West, Westcom Systems 

BURBANK - June 30, 1983 - Mo t of the 
P/ M 86• application programs available to­

day fail lo take advantage of Lhe p ssible one 
megabyte address space. Virtual Disk for 
CP/M 86* will convert this unused space into 
RAM resident disk capacity for grea tly im­
proved disk access processing. The ea ily in· 
stalled Virtual Disk 86 software module has 
been added to Macrotech'· applications soft­
ware available to owners of MAX series and 
128S'f memory boards. tlil 

Circle 245 on Inquiry card. 

.MAX Split Personality 
BURBANK - June JO, 1983- '"Many current 
operating systems permit MAX to double as 
both virtual disk and sys1em memory," stated 
Dan West of Westoom Systems. A an example, 
an MP/ M 2. l*system using MAX-M could be 
configured as a SJ2K sy tern memory and a 
512K Vdisk. A typical CP/ M J.o• con[igura­
tion could be 256K of system memory and up 
10 768K Vdisk. CP/ M 2.2~ of course, only per· 
mi a 64K ystem memory, leaving the baJ­
ance fo r a virtual disk. With MAX, or the 
128ST, both functions can run simullaneous­
ly in a single memory board . 1111 

PRICE INDEX 

SIZE PIN PRICE 

Static Memory 128K 12S.ST $1232 
Dynamic Memory 256K MAX·256 $1108 
24-bil 384K MAX-384 1292 
Addressing 512K 

640K 
MAX-512 
MAX~40 

1647 
1737 

788K MAX-768 1815 
896K MAX-896 1899 
1M MAX·M 1983 

Wllh 16·bit Ml Addressing option. add $91 

Software !provided on 8" disk) 

Virtual Disk for MP/ M 2.1' and CP/ M 2.2: 

CP/ M 3.o• Bios modules, 

CP/ M memory tests s 25 

Manuals !sold separately! 

128/ST $ 15 

MAX Technical Manual 15 


•cp ' 2.2. CPI M J.O. CPf M 86 and MPI M 2.1 llTC 
rngisce:red lr.ldirm11r'ks o f Dlgi,111 Research Inc. 

http:lnlcm:uion.ul
http:heAM-JJIA.Xl
http:AM-JJfA.Xl


Listing 3: The sorting benchmark. This program creates an array of random long integers, 
then performs a quicksort on them. In this example, the number of elements in the array is 
set by MAXNUM, and the number of times the program is perfonned is set by COUNT. 

/' 	sorting benchmark~calls random the number of times specified by 

by MJ\XNUM to create an itrray of long i ntegers, then does a quicksort 

on the array of longs. The program does this for the number of times 

specified by COUNT. 


· ; 

•include "stdio.h" 

#define MAXNUM 1000 
•define COUNT 10 
•define HODULOS ((long) 0X20000) 

#define c 13B49L 

•define A 2Sl73L 

long seed • 7L; 

long random( ) ; 

long buffer [MAXNUH) -( OJ; 

int 1, j; 

long temp; 


pr1ntf ("Filling array and sorting \d ti.mes\n", COUNT); 

for (i - 0; l. <COUNT; ++1) 

( 

for (j a O; J < HAXNUM; ++)} 


( 

temp • random (MODULUS); 
l.f 	(temp < OL) 

temp • (-temp); 
buffer [ j) - temp; 
l 

print£ ("Buffer full, itez:ation 'td\n", i ); 
q u ick (O, MAXNUM, buffer); 

J 

pr1ntf ( "'Oone\n" ); 

l 

quick tlo, hi, base) 

:1. nt lo, hii 

long base []; 

I 
int i, J; 

long pivot, temp; 


1£ (lo< hi) 
( 
for (i •lo, J • h i , p:i.vot • base [hi); i < ); ) 

while (i < J && base [ i] < pivot) 
++1; 

while ( j > 1 && base [ Jl > pivot) 
--J; 

if(icj) 
( 

temp • base [ i]; 
base [i] - base [jJ; 
base [j] - temp; 

temp z base (i]; 

base [i] - base [hi]; 

base [hi] - temp; 

quick (lo , i - l, base); 

qui.ck (i + 1 .• hi, base); 

l 

long random ( size ) 

long size; 

{ 


seed - seed • A + C; 

return (seed\ size); 


Clrcle 285 on Inquiry card. -.... 



Listing 4: The Fibonacci sen·es benchmark. This progmm tests the efficiency of a compiler's 
recursion by calculating a 16-bit Fibonacci number. 

"Dtdio.h" 

ldefine NTlMES 10 1• number of times to compute fibonacci value ~; 
ldefi ne NOMBER 24 /* biggest one we can compute within 16 bits •/ 

main() 
I 
i.nt 1 1 


unsigned value , fih( ); 


printf( "%d :i.terations, .. , NTrHE:s) 1 

for (1 - 1; i c- NTIMES; i+~· ) 


value - fib(NUMBER); 


pr1ntf("fibonacci(\d) ~ 'i5u.\n" , Nl.fMBER. value); 
exit( 0 )1 

J 

uns i gned fil>( x l /* compute Fibonacci number recursively •/ 
int X; 

if ( x > 2) 


return (fit>(x - l) fib(x - 2) ); 

else 


return ( l )1 


Listing 5: Disk file I/O benchmark, tuhich sequtmtially writes a 65,000-byle file on disk. It 
then uses randomly generated long integers (modulo 65,000) as a disk address, from which 
it reads, then writes, a mndom-lenglh string of bytes. This exercises the file 110 functions 
of the compiler. 

1• 	file reading and wri t i ng benchmark 
sequentially writes a 65000 byte file on disk 
9enerates random long inte9ers 
uses these modulo 65000 to read and write strin9s of ODONUM bytes 
v1th the file handl ng 9y9tem 01' the c pack.age 
the random number generator is set to a specific seed, 
so that al.l compilers should generate the same code 
'I 

•define ERROR -1 
•def.me REAOERR o 

#define B'EG 0 

tdefine CURR l 
Ide fine END 2 

•define READ 0 
idefine WRITE l 
lldefine lll>DATE 2 

ldefJ.ne OXCLOSE 0 
fdefine F'IL.ESIZE 6SOOOL 
ldefine COUNT 500 

ldefine c l3849L 
•define A 25173L 
Mdefine. ODDNUM ZJ 

long seed • 7L 1 

long random ( ) , J.seek ( ) ; 

ma.in ( ) 

int i; 
long J, pos1 

:i.nt fd; 

char buffer [ODDN\JH + l]; 


if ( ( fd " creat ( "test.dat", WRIT£) l -- ERROR l 
abort ("Can't create data file\n")1 

else p.rintf ("Pile opened for sequential vriting\n" ); 

Listing 5 continued on page 94 
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No computer ain go faster than its 
memory. 

Even the lightning-fast 68CXXJ proces­
sor can be slowed to a.snaU's pace by a 
sluggish main memory design. 

For that reason. we deslgned the 
memory for 16-bit SAGE computer.; to 
keep pace with the 680Xl. lt's aclose­
coupled, straightforward deslgn that 
lets rhe processor run fuJf bore at 2 
million instructions a second, 

Anything less simpfy wouldn't be 
stare of the a rt. 
Slmple Isn't Always
Easy. 

To make a mem­
ory simple is simple. 

Burro make a 
srmpre memory fast 
is difficult 

And to fncorporate it into a 
computer th~tdoesn't cost afortune ls 
next to !mposslble. That is. unless some 
highly-creatl\le circuit sollltions can be 
found. 

And thars precisely how the torally 
unique SAGE memory was born. 

One MBYTE Of64l<BYTE Devices. 
In keeping with the no-compromise 

sp;rtr ofSAGE memory design. we 

naturally use on~ 641<. dynamic 150­
nanosecond memories.SAGE fV™com­
puters can be equipped with a 
megabyre of this type of memory. 

And you can specify as few as one 
or as many as four buflt-in Winchesrers, 
plus floppy dnve. 

What's more, thanks to its exciusive 
memory deSlgn.your SAGE computer 
can rake data as fast as lts floppy disk 

can dish It out. In fact. with 
no need for skewing orinter­

leaving, the SAGE Co(Tlputer actu­
ally lets its floppy run as fast as 
Winchesters do on some machines. 

So when you select a computer for 
serious development or serious busf· 
ness. remember the 1mporrance of 
memory. 

For more rnformalion and the name 
of your nearest SAGE dealer, call us 
today, 

Sage Computer Technology. Corpo­
rate Office. 4905 Energy Way. Reno, 
Nevada 89502. Phone f702J 322-6868. 
lWX: 910.395-6073/SAGE RNO 
Eastern United States 

Sage Computer Technology; 
I 5 New England Executwe Park. 
SUite 120. BUl1ington, MAOl803 
(617) 229-6868 

In UK 
TOI LTD, 29 Alma vale Road. 

Cfffton. Bristol BS8-2HL 
Tel: 10272) 742796 
Tx: 444 653 Adv/Ce G 

In Germany 
MM Computer. 

mbH. Hallwanger StJ: 
9, 8210 Prien 

el:{)8)5J/3074 
Tx: 525 400 mmco-d 

p-System staodard,supportJ11g Pascal, 
FORTRAN 77, BASIC and 68000 Mtcro Assembler 
CP/M-68K. Hyper-fOrth. Modula 2 optlonal, 
SAGE and Sf\GE IV are trademarks of 
MOE Coinp~rli!chnology. 

IQ 1983 SA.GE Com~r 'kd'lllologyall rights
reJeNet:t. 

Olrcle :M7 on Inquiry care!. 
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LisHng 5 continw!d: 

for()~ 01 J < FILESIZS1 +tjl 
l.! (write <fd , "x", l.) = ERROR 1 

abort ("Unexpected EOf' 1n writing data file In"); 
if (close ( fd) 1.. OKCl,,OSEl) 

abort {" Error closing da.ta. !ile\ n '' l: 
else 

l?rJ.ntf ( " Normal termination writing do.ta i.lel n '' )l 
l.f 	( ( fd ~ open ( "test. dilt". UPDA'l'E)) - ERROR) 

abort( "can't open data t'i.te for :random :rea<ling and wr:it1.119 \ n" ): 
e.Lae pr1ntf ("Pile opened for randa111 reading and. writing\11" ) , 
tor ( i • O; l. < COIJN't'; t+i) 

I 

J - raJ\clO'EI\ I FIU:SLZ&) I 

:if (J ~ OL) 


J - ( - j ); 
:J.f ( f'lLESIZEl - j < OOONUM 1 

continue; 
if ((pos ~ !seek (!d, J, BEGIJ - -lt.1 

abort ( "l'lrror seeki ng to random o fset\n " ) 1 
if (:rca<l ( fd, bLit'fe.r;, OOONUH) - RE:ADERR) 

alx>r ("Error r eading a t random offset\n" ); 
3 ·~ random ( FlLESIZE ) I 

1f ( J c OJ;) 

j '" (-J )I 
if ( F1LESI~ - j < ODONIJM ) 

c ontinue, 
:if ((pos = J,a e~ (t'd, J . BEG)) - - lL) 

abort ("Error seeking to r ndom offset\n" )I 
i ( write ( fd , buffer, ODDNIJM) ,_ ttADERR} 

abort ( "Erl:or writihg a.t random offset\h'' ); 
I 

it" <close cfa ) r• OK'Cl.Oli'E) 
abort ( "t:rror cloSJ.ng data file\n" ); 

else 
pri ntf( "Nor:mal t ermination from random reading 11nd wnting\n'' l l 

long random ( size) 
l ong s.ize i 
( 
s eed ~ aeed • A + C 1 

retu.rn ( eeecl \ ·eiz.e ); 


l 

abort ( message ) 
char •111es11age 1 
( 
printf 1mesaage) 1 

exit <ERROR ) 1 


) 

Text co11tinued from page 88: 
could see no easy way around- so it 
sat on the bench. 

Because the Mark Williams com­
piler does not support low-level I/O, 
we compiled a special version of the 
program that has the same algorithm 
but uses high-level function calls 
(lread instead of read, fwrite instead of 
write). We assumed that this would be 
slow but would at least work. Amaz­
ingly, Mark Williams C .finished 
third. Scoring a hat trick, lattice took 
this benchmark as well. 

Let's take a closer look at the com­
pilers (see also table 2). 

Mark Williams CC86 
CC86 has the most professional feel 

of any package we tested. Lt makes a 
good attempt at full Kernighan and 
Ritchie and Unix version 7 com­
patibility. Of all the compilers, CC86 
is by far the most efficient. at using 
buffered 1/0 functions such as fopen, 
fread, and fseik (high-level I/O func­
tions) . On the other hand, CC86 
does not support low-level file 1/0 
(i.e., block 1/0 functions such as 
open, read, lseek). This decreases its 
portability (we couldn't run our low­
level benchmark) but in no way 
reduces CC86's ability to function. In 
fact, CC86's benchmark results in 
high-level UO compare favorably in 
execution time to the results of the 
other compilers' low-level bench­
marks. 

TheSTARCOM *AUTO DIAL300/1200 BPS "'VERY COMPACT 	 TheOSCOM 
212A COMPATIBLE MODEM *EXCLUSIVE TWO YEAR WARRANTYs45()00 	 55200°•BUILT·IN SPEAKER *COMPLETE COMM SOFTWARE AVAILABLE 

•The STARCOM Is our latest compact, most technolog lcs lly advanced, 300/ 1200 BPS, SUPER INTELLIGENT AUTO DIAL MODEM. The STAR 
COM sour second generation product , ut1Hzrng only 3 LSI Ch ips, packaged In a custom designed rel nlorced plastic case. With the STARCOM , 
all you need is a modular wan plug: It reciufrer; NO TELEPHONE, simply key In the phone numbers lrom your Terminal or Microcomputer 
l!eyboard and the Modem will do the rest. 
•The OSCOM Is another New Product designed !or toe OSBORNE Computer User. To simpHfy its use b~ pro11idi11g t.11e necessary communi ­
cat1on software intesrated 111 lhe Modem, no more gues.slng as to which Software lo use. 
•The SOFTCOM is a Communlcatroris Soltware Package for PC Microcomputer Users. 

We Offer Very Generous Discounts To Our Dealers 

Call and Place Your Order Today 

ORDERS ONLY l-800·323-2666 


For Information Call 312-459·8881 

INCOMM 

OMslon ot lnterbuslness Corporcitloll 

115 N. Woll Road 


Wheel tn IL 60090 
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TEK 2200 MULTI-PURPOSE THE PERFORMANCE/ 
OSCILLOSCOPES PRICE STANDARD 

Now. Tektronix 60 MHz Performance 

is just a free phone call away! 


These easy to order scopes are 
proof that it's not expensive to 
have advanced, 60 MHz perform~ 
ance from Tektronix on your 
bench. It's just practical! Feature 
for feature , the Tek 2213 and 2215 
set a price/performance standard 
unmatched among portable scopes. 
And are backed by the industry's 
first three-year warranty on all labor 
and parts, including the CRT. 

So advanced they cost you 
less: $1200* for the 2213! $1450* 
fortheduaJ time base 2215! 
These low costs are the result of a 
new design concept that utilizes 

fewer mechanical parts than any 
other scope. 

Yet there 's no scrimping on per­
formance and re liability. You have 
the bandwidth for dig ital and analog 
circuits. The sensitivity for low signal 
measurements. The sweep speeds 
for fast logic families. And delayed 
sweep for fast. accurate timing 
measurements. 

Scope. Thre~year warranty.** 
Probes and expert advice. One 
free call gets it all! You can order, 
or obtain riterature. through the 
Tektronix National Marketing Center. 
Technical personnel, expert in oscil­

loscope applications, will answer 
your questions and can expedite 
delivery. Direct orders include 
probes, operating manuals, 15-day 
return policy, full Tektron ix warranty 
and worldwide service back-up. 

Order toll-free: 
1-800-426-2200 
Extension 83 
In Oregon cal l collect 
(503) 627-9000 Ext. 83 

Circle 384 on Inqui ry card. 

' Pr'l(:e F.0 .8 . Beavenon. OR. Price subject 10 charige 
··tt11e.i·yea1 wattanry applies 10 2000 Family osclllOscopes 

purchased al1er 1-1-S3. 
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Computer Digital Lattice Mark Mark Supersol1 
Feature Innovations Research DeSmet Wiiiiams 

Number of 
Passes 3 3 2 2 ;I 3 

Source for 
Library yes no no no no yes 

8080 Model no no no no yes yes 

SmaJI Model yes yes yes yes yes yes 
Medium Model no yes no no no no 

Compact Modef no yes yes no no no 

Big Model no yes no llO no no 
Initialization yes yes yes yes yes no 

B•t Fields yes yes yes yes yes no 

Register 
Variables yes yes no yes yes no 
Floating Pcint yes yes yes yes yes no 

BOB7 Support yes yes no yes no no 

Overlay 
Manager no ye~ yes no no no 
Produces 
Assembly no yes no yes yes yes 
ln·Une 
Assembly no no no yes no no 
Assembler 
Format n/a ORI n/a lnlel own ORI 

Relocated 
Format own Intel lnrer own own nla 

Table 2: Compariso" of O:e fentu.res of tlie six compilers. 

CC86, tailored for production pro­
gramming, is full of features that 
speed up the programming process 
and encourage portability. For exam­
ple, it includes an extensive library 
(27K bytes) of header source files that 
define commonly used structures, 
operating-system interfaces, and 
memory-allocation conventions. This 
promotes consistency, and thus por­
tability, between C programs within 
an operating system. It also saves 
time because most C programmers 
would otherwise be required to 
generate their own header library. 

The compiler runs four passes that 
may be invoked individually or all at 
once. Its executor program is a good 
example of the package's orientation 
toward saving development time. 
Only CC86 and the ORI package 
allow you to compile and link a pl'O­
gram in a single command line, 
without resorting to a submit file . Of 
the two, CC86 is the simpler. All the 
defauJts are geared toward making an 

end product, in this case, e.l(ecutable 
object code. To compile and link the 
sieve benchmark, the user types 

cc sieve.c 

This will compile the program sieve.c, 
automatically build a loader directive 
file, and link an executable object file, 
sieve.cmd. 

A wealth of options are available, 
including the ability to compile only 
(without linking), to produce an as­
sembly source, and to use either the 
8080 model (64K-byte total) or the 
small model {64.K-byte code, 64K-byte 
data) . Options allow control of d.isk­
management directives and compile­
time symbol definition, specification 
of stack, and dynamic allocation of 
memory-pool size. A wonderfu1 
so-called verbose option causes each 
pass to print out special statistics as 
it executes. 

Assembly source files (wil'h the ex­
tension .s) can be combined on the 

Small Model: 64K·byte code 
64K-byte dala, stack 
heap 

Medium Model: Un1imited code 
64K-byte dala. stack, 
heap 

Compact Model~ 64K·by1e code 
64K·byte data 
64K· byte stack 
Unlimited heap 

Big Model: Unllmiled code 
64K-byte dara 
64K·byte slack 
Unlimiled heap 

Table 3: Memory allocation for lhe four 
different memonJ sius nllawed by Digital 
Researclt's C Compiler for CP/M-86. 

command line with C sour'Ce files to 
produce a command file. For exam­
ple, the line 

co programtc program2.c program3.s 

would compile the two C source files, 
programtc and program2.c, into re­
locatable object files, invoke the as­
sembler to generate a relocatable ob­
ject file from the assembly source file 
program3,s, and then link them all 
together into a command file. The 
package also includes a librarian that 
allows you to create a library and to 
add, delete, and list library objects. 
All this saves deveJopment time. 

The linker gives you considerable 
control over aligning code and data 
egments and can be passed argu­

ments on the command line, in a fil , 
or interactively. The linker has far 
more power than even a systems pro­
grammer is ever likely to require. 

Our major complaint about the 
CCS6 compiler is that its assembler 
is not Intel-compatible, which means 
for some applications you must learn 
yet another assembler. Still, this is a 
high-quality, professional compiler 
with good portability, good efficien­
cy, and excellent speed. 

Digital Research C Compiler 
When Digital Research speaks, pro­

grammers listen . Digital Research has 
begun speaking in C. DRl's C com­
piler ha arrived, and it is a biggie. 
A three-pass compiler with a ton of 
options, a relocating assembler that 
creates Intel- ompatible object code, 
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632EUtJ•SllHI 

Si1111 Fra11Cisc::o.. CA 94f05
Cliff Wilton, President 

The Computer Store 

855 Front Street 

San Francisco, CA 94111 


Dear Cliff: 

Her~' report Super SpellGuard.our on 

In 1n g how to expl~the product to your 

cus omers, there cer~ is a lot to say. 


there's the gen ac dea that nobody's 
ec • Supe~llG can help them look perfect~ racking d wn ha d ' nd typos, transposedb 


1etters and ev - no e st e words. 

Then there's the fa.ct that Super Spe11Guard ca.n 
prooft1Ua 10-page report in under a minute. And the 
stat etn hat Super Spell Guard's vocabulary includes 
20,00 the most ccmnonly used English 10ords . 
Other strengths: the original SpellGuard was named 
lNFOWORLO' s product of the year. This is the same 
basic program, only better. It also works with every 
major word processing soft~package available 
today. And has the afford e price of $195. lt 
even comes from the makers o SuperCalc. If your 
customers don't have word processing software, you can 
always tell them about SuperWriter, 'Nhich includes 
Super SpellGuard. 
I'm looking forward to our~ to~ this as 

a product no business shou l~i~ 


~~erly, 
r-:- ~--irr K raker 

Sales Manager 

\VCC .~re nL'<lrlburlt\I! htc. 
832 EUe• SriHI 

S"" Hllnc/tt o, CA 94105
Cliff 1111 ton, President 

The Computer Store 

855 Front Street 

San Francisco, CA 94111 


Dear Cliff: 


Here's a report on Super SpellGuard.

In thinking how to explain the product to your 

customers, there certainly is a lot to say. 

First, there's the general idea that nobody's

perfect. Super Spe llGuard can help them look perfect

by tracking down hard to find typos, transposed 

letters and even nonexistent words. 

Then there ' s the fact that Super Spe l lGuard can 

proofread a 10-page report in under a minute. And the 

statement that Super SpellGuard's vocabulary includes 

20,000 of the most corrmonly used Eng11sh words. 

Other strengths: the orig inal SpellGuard was n11111ed 

INFOWORLO's product of the year. This is t he same 

basic program, only better. It also works w1th every

major word processing software package available 

today. And has the affordable pr1ce of $195. It 

even comes from the makers of SuperCalc. If your

customers don't have word processing software, you can 

always te ll them about SuperWriter, which includes 

Super SpellGuard. 

I'm looking forward to our efforts to promote this as 

a product no business shou ld be without. 


5uper SpellGuanl" 
By Sorcim• 2310 Lundy Ave., San Jose, CA 95131 • (408) 942·1727 

llSORCIM® 

Sorclm~ SuperC<llc~ SuperWri ter and Super Spe\IGuard are trademarks ol Sorcim Corporation 



a linker, a big library, support for the 
8087, support for large amounts of 
memory-this compiler has it all. 

This is the oruy compiler tested that 
supports four memory models, 
namely, small, medium, compact, 
and big (see table 3). This is a signifi­
cant advance in the state of the art for 
CP/M-compabble languages because, 
finally, you are allowed to write real­
ly big, RAM-resident programs in ·a 
high-level language. The different 
mod.els allow you to select the way 
memory is allocated to the code, 
data, stack, and heap segments of 
your program (the heap is a dynam­
ically allocated data area). 

Note fhe assembly code produced 
by the identical line of C source as 
compiled by each of the four memory 
models. The assembly code in listing 
6 was produced by the following line 
of C source code, which was com­
piled by the ORI compiler: 

prlntf("** WELCOME TO DIGITAL 
RESEARCH C ** \ n"); 

The size of the code increased by 75 
percent going from the small model 
to the big model. While the 8088/ 

Listing 6; Assembly code gmerated by Digital Researc11's C compiler for CPIM-86. The dif­
ference in code amorig the four models is caused '1y setting the compiler for different memory· 
a/location schemes. 

Sl!UUl moda.l H•diUm Modal Compact Modal. Big Model. 

( e t>ytee ) (l.O bytH) ( 12 byte&) (H bytaa) 

mov -.oitu mov ax, Ox'3 ·2 puah d• pu11h dti 
pu1h ax pueh ax JllOV &lf i Oxl2 mov ax,Ox32 
caU pr.int! call.t print! P~•h u: pueh ax 
pop •• pop •• call print£ callf printf 

add word ptr •p,Ox4 add word ptr ap,cx4 

8086-type processor can address a 
maximum of 1 megabyte of RAM 
(random-access read/write. memory), 
not all machines that can run 
CP/M-86 can hold that much mem­
ory. The ubiquitous IBM PC, for ex­
ample, cannot. On the other hand, 
the Compupro 816 could, theoretical­
ly at least, run an 8321<-byte C pro­
gram! (This would require most of a 
double-sided, double-density 8-inch 
floppy disk to hold the object code 
alone.) 

A count of clock cycles required for 
each routine reveals that the code 
would run about 36 percent more 
slowly on the big model than on the 
small ( 42 clock cycles versus 57). This 
is what people mean when they say 

that the peculiar architecture of the 
8088/8086 family makes it awkward 
to take advantage of its 1-megabyte 
address space. Fortunatel}'J the 8088/ 
8086 family .from Intel keeps getting 
faster (especially the 80286), so this 
sacrifice of execution speed could be 
quite tolerable. 

Our first benchmark can be com­
piled and linked with the following 
command line: 

drc sieve -asieve 

Twenty-three options and eight sub· 
options (i.e., options to the options) 
are available when rurutlng the com­
piler. You are allowed to specify the 
memory model desired, use the 8087 

At a Glance 
Name 

Distributor 

Price 

Format 

~of Compller 

Computer Needed 

Oocumentatlo" 

Audience 

Mark WIHlams CC86 C Compiler DJgltal Researt:h C Complier versfon Computer Innovations CBb version 
version 1,1.2 l,O !beta version) 133 

C programming language complfer 

Control·C Software Inc. 
0441 SW canyon Court 
PortJand, OR 97221 
(5031 292-8842 

5500 ror compner. llbrarlan. and 
tinl<er 

C programming language compfler 

Digital Research Inc. 
P08 579 
160 Central Ave, 
Pacinc: Grove, CA 93950 
f408) 646·6230 

5600 or compller, librarian. and 
tfnl(er 

C programmfng language complier 

Computer lnnovalioris Inc. 
JO Mechan~c Sr;, Suite J 
Redbank, NJ 07701 
(201) 530-0995 

BBS for compiler. Ubrarlan. and 
Unller 

5 V. · nch or S.Jnch CP/M-comparJble 5~ -Inch or 8-lnch CP/M-compatrble 5V•- nch or 8-lnch CPIM-<ompallble 
floppy diSkS rloppy dlSkS floppy disks 

Produces object code In its own 
reloca cable format 

Any computer cap.:ibJe of tunning 
CPIM-86, MP/M-86, or 
Concurrent CPIM·86 

59·page loose-tear manual Tn 
three-ring binder 

systerns and appUcatlons software 
developers, C programmers 

Produces ailembly or object code n Produces relocatable objecc code 
DRI relocatabJe format 

14.ny compucer capable of running 
CPIM-86. MPIM-86, or 
Concurrent CP/M-86 

167·page manual 

Systems and appllcarJons software 
developers, C programme11 

Any computer capable or nJnn1ng 
CP/M-86, MP/M·86, or 
Concurrent CP/M·86 

12·page loose·tear manual in 
three; ng bfnder 

Systems and appllcadons software 
developers. C programmers 



With 3M diskettes, your computer never forgets. 

3M diskettes remember everything, every time. Because at 3M, 
reliability is built into every diskette. We've been in the computer 
media business for over 30 years. And we've never settled in. 
We're constantly improving and perfecting our product line, from 
computer tape and data cartridges to floppy disks. 
3M diskettes are made at 3M. That way, we have complete control 
over the entire manufacturing process. And you can have complete 
confidence in the reliabi lity of every 3M diskette you buy. 
Look in the Yellow Pages under Computer Supplies and Parts for 
the 3M distributor nearest you. In Canada, write 3M Canada, Inc., 
London, Ontario. If it's worth remembering , it's worth 3M diskettes. 

Clrc1e 390 on Inqui ry card. 3M hears you ... 
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math coprocessor, generate or sup­
press source and assembly listings, 
invoke the linker, direct disk l/O, and 
more and more. 

DRI has obviously made an effort 
to give its compiler Unix compatibili­
ty. The library contains functions that 
have no place in a CP/M environment 
other than to tolerate C code trans­
ported from Unix. For example, the 
functions chmod and chown, which 
under Unix change the protection 
mode and owner ID of a file, are 
treated under CP/M as no-op instruc­
tions. This concern about portability 
is a very heartening sign. 

Because this is the compiler ORI 
uses, it would be a force to reckon 
with regardless of its intrinsic merits. 
Fortunately for the industry, the com­
piler is not only serviceable but is a 
dramatic software breakthrough. It 
has broken through the memory bar­
rier that has caused every previous 
CP/M-compatible, 16-bit, high-level 
language to flounder. At last we have 
justification for going to 16 bits, 
namely, space. The new frontier. 
Scotty, start writing code! 

Computer Innovations C86 
C86 by Computer Innovations is a 

three-pass compiler with full Ker­
nighan and Ritchie compatibility, a 
large library of Unix version 7 and 
special machine-dependent functions 
(the largest library of all the compilers 
tested), and support for the 8087 
math coprocessor. The compiler 
package has its own relocatable ob­
ject format and linker and includes 
source code for all library routines. 

The sieve benchmark can be com­
piled and linked by entering four 
lines in succession: 

eel sieve 
cc2 sieve 
cc3 sieve 
cl sieve 

C86 has proven to be a reliable pro­
duction compiler. We have used it to 
produce a number of large commer­
cial programs at Gifford Computer 
Systems; and, though the bench­
marks show that C86 wins no medals 
for speed or compactness, the very 
fact that we are still in the black and 

-----------------------------. 


have a reasonably satisfied clientele 
speaks favorably for it. We may have 
run the other compilers through their 
paces, but we have given C86 the acid 
test. 

Two important features a compiler 
must have in order to be commercial­
ly useful are portability and reliabili­
ty. Neither of these qualities is very 
easily measured in a benchmark. Of 
all the compilers tested, only C86 ran 
all the benchmarks as they were writ­
ten, following Kernighan and Ritchie 
specifications, which indicates a high 
degree of portability. 

As for reliability, that is something 
that can be judged only over time, 
and so it is not really fair to the other 
compilers tested to stress this aspect 
of C86. We know C86 is reliable 
because we have reUed on it . Unfor­
tunately, we don' t know of any reli­
ability benchmark that reports back 
a bug index or a glitch quotient. All 
we can do is use the compiler as a 
professional tool and see whether or 
not it works. We should point out 
that all significant programs have 
bugs. The last bug disappears onJy 
when the last user stops running the 
program . 

To a large degree, reUabiHty comes 
down to support- the willingness 
and ability of the producer to provide 
timely fixes to problems as they are 
discovered. In the case of C86, the 
support given by Computer Innova ­
tions has been little short of heroic. 
The introduction to the C86 User's 
Manual states: '1f you have any ques­
tions, or problems, please write or 
call. We really do care and will do our 
best to help you. We are usually avail ­
able between 9 a.m. and 9 p.m. Mon­
day through Friday, and sometimes 
Saturday and Sunday:' 

Our major complaint with C86 i 
that the interface to assembly lan­
guage is awkward, due to the lack of 
a relocatable assembler. This con­
trasts sharply with the DeSmet com­
piler, which actually allows in-line as­
sembly (a feature we love). In 
general, the C86 compile.r is a solid 
product with a good track record. 
Support is excellent, to say the least, 
and improved versions have been r ­
leased regularly. It's good now, and 
it keeps getting better. 

100 Aup11t 1983 @ BYTE l'llbllcatlono Inc Circle 397 on Inquiry card. 



Memorex®Reliability. 
Now You Can Trust It 
Even Lon,ger.. . For Years. 

MEMOREX 

A Burroughs Company 

c 1963 M.emcx-ex COfl)Orahon Memcwe.x tS a regt;$1er0d tmdcmarlil; 
ol ~c.x Co.-porntton 

Memorex's new 5 
year warranty on our 
flexible discs gives 

you more protection 
and value-at no 

extra cost. It's what you 've 
come to expect from the leader 
of computer media products 
for the past 22 years. 

Memorex's " Is It Live or Is It 
Memorex?" means quality. Qual­
ity that makes Memorex the first 
choice of millions of computer 

customers. Quality that keeps 
Memorex discs working flawlessly 
on personal and business com­
puters-like Atari. Apple, Com­
modore, IBM, Osborne, Radio 
Shack (TRS-80) and most others. 

Your computer data is critically 
importanttoyou - andto us.Use 
the flexible disc you can trust 
longer. Use Memorex. See your 
dealer or distributor today. Or cal I 
(800) 538-8200 for the one 
near you. 



At a Gla nce 

Name 

1}'pe Qf Software 
Package 

Distributor 

Pr ice 

Format 

iype of Compller 

Computer Needed 

Audience 

Mark DeSmer C Development Paci.:age 
11ersion 1.5 

C prtlflrammJng language compiler 

cw.ire 
1607 N~ Brunswick Ave. 
Sunn~le. CA 94087 
1408) 7 36·6905 

5100 for compiler. assembler. llnker. 
and visual edftor 

5 V•· lnch or S·fnch CPfM-compatlb'e 
floppy disks 

P!Oduces lnt.el<ompatlbte relocatable 
o~ct code 

Any computer capable of running 
CP/M-86. MP/M-86, or 
Concurrent CPIM-& 

106-page manual wrrn 
snap-on binding 

Systems and appf carlons softWare 
deveJopers, C programmers 

Lattice 808618088 C Cornpfler 
version 1.03 

c programming language compiler 

Lifeboat Assoc:lares 
1651 Third Ave. 
New Vork. NY 10028 
!Zlll 860-0300 

SSOO for comp/Jer. Hbrarlan. and !Inker. 
s395 ror linker w ith overlay manager 

S1-4 .Jnch or B-inth CP/M-compadble 
floppy dJsks 

Produces lntel-c:ompatlbte relocatable 
objea code 

Artj computer capable or runnJng 
CP/M-96. MP/M­86, or 
Concurrent CPIM·Bb 

175-page, srapled manual punched 
with three holes 

Systems and applications soFtware 
developers. C p;ogrammers 

Supersort C Compfler 
versron I.LS 

C programmrng language comp ler 

SUpersoft 
POB 1628 
Champaign. IL bf820 
1217) 359·2112 

$250 ror compfler; assembler and 
llnkerlloader not fnc:luded 

51/Hnch or 8·fnch CP/M-compatlbU1 
Ooppy dlskS 

Produces ORH:ompaUble 
assembly language 

Arry computer capable or running 
CP/M­86, MP/M-86. or 
Concurrent CP/M-86 

81·page loose-I af manual 
In lhree•fing binder 

Students Interested jn learning 
about assembly sauit:e 
Ubrarles ror c 

Mark DeSmet C88 
The C88 compiler by Mark DeSmet 

offers a stunning amount of bang for 
the buck: the $100 CB8 development 
package is loaded with excellent fea· 
tu.res. The compiler conforms almost 
fully to Kernighan and Ritchie and 
has support for the 8087 math _pro­
cessor. An additional feature that is 
a great convenience for system pro­
grammers is support for in-line as­
sembly-language code, using the 
Hasm control. Also included js an 
Intekompatible assembler, a fast 
linker, and a rudimentary librarian. 
And that same $100 also gets you a 
screen editor called SEE with a 
cursor-control library. 

This compiler does not have the 
maturity and finesse of the Mark 
Williams C, but it is useful, it com­
piles faster than any of the others 
(probably because it has only two 
passes), the code it produces is fast 
and compact, and the package is very 
inexpensive. lt is an ideaJ introduc­
tion to C programming if you want 
to get the feel of a real, full-feature C 
compiler but don't want to have to 
choose between C and a trip to 
Europe. If you're toying with the idea 

of taking up C, this .is t·he way to go. 
CBB does have some drawbacks: 

being a two·pass compiler, C88 can­
not resolve references to structures 
and data types unless they have been 
previously initialized. Some high· 
level l/O functions such as fread, fwrite, 
and fseek are not included. A1so, the 
librarian is primitive (it doesn't let 
you delete routines, only add them). 
These are by no means fatal flaws. We 
have completed some major produc­
Hon work using C88 and have been 
delighted with the extent to which its 
fast compilations speed up develop­
ment time. 

The sieve· benchmark can be com­
piled by typing 

C88 Ste\le 

An e.xecutable object file is created by 
typing: 

BIND sieve 

Using a submit file on a memory 
drive, the sieve program was com­
piled, linked, and run in 10 seconds! 

This compiler's price tag of $100 is 
startling and may, unfortunately, hurt 

its sales. lt might be difficult to con­
vince dealers to carry this compiler 
because the profit on a $100 sale bare­
ly pays for one invoice and one sup­
port call. Also, a low price is often 
associated with poor credibility. We 
are not recommending that C Ware 
raise its price, we are recommending 
th.at people buy the compiler-! ok 
at the benchmark results. The Mark 
DeSmet C compiler consistently took 
second place, except when it took 
first. 

Lattice 8086/8088 C Compiler 
The Lattice compiler may be the 

one for you if you need code that 
really flies . Using the Olympic scor­
ing system, lattice was the overall 
winner in our benchmark speed 
trials (three golds, a silver, and a 
bronze) . The powerful two~pass Lat­
tice compiler supports full Kernighan 
and Ritchie (with the exception of 
register variables as of now) and pro­
duces Intel·compab"ble relocatable 
object code. This code can then be 
linked using Plink.86, a remarkably 
versatile linkage editor from Phoenix 
Software Associates. 

http:Plink.86


Plot 

•your next meeting 


yourself. 

Read how 2 pens can become 
your best presentation tools. 

Introducing the New Personal 
Computer Plotter from 
Hewlett-Packard. 

o' you can use your personal 
computer to generate your own presen­
tation charts, graphs, and pie charts. 
How? Simply add on the new high 
quality, low cost HP 7470A 
Personal Computer 
Plotter. 

The 7470A helps you 
save time and save money, and 
lets you communicate quickly, accu­
rately and effectively. 

Quicker understanding, 
Data. when visualized graphically, becomes information 

fast. Charts and bar graphs can make any presentation 
dearer and more readily understood. But asking your staff 
to produce the graphics man- ....---;;;;;;:=­
ually for your next presenta­
tion doesn't ensure accuracy 
or artist ic talent . And going 
to outside graphics suppliers 
can be costly. ombined with 
your persona l computer, the 
new HP 7470A plotter does 
the communicating for you. 
Quickly. Logically. And with 
off-the-shelf software avai l­
able from most HP dealers. 

Fast and pretty. 
The 7470 gives you high plotting speed with excellent 

line quality . .. faster than any competitive small plotter. 
On top of all that, it comes in an attractive design 
package that looks nice on your desk. And it does it 
for only $1,575. (U.S.A. domestic suggested retail price.) 

Count on it. 
The 7470A is built the Hewlett ­

Packard way. To last. Designed and 
engineered with only a few parts, none 
of which require adjustment. And with 

customized integrated circuits 
that ensure reliability. 

Pen pals. 
The HP 7470A has 

~ two single-pen stables. 
Sim ple pen changes give you 

multi-color plots in your choice of ten 
coordinated colors. Pens are automatic­

a lly capped and stored. 

An option you'll want, too. 
For on ly $95, you can also get a 17057 Overhead 

Transparency Kit tha t turns your plots into transpar­
encies for overhead projectors. For "I need it tomorrow 
at 9:00 A.M. !" meetings, it's a necessity. 

Start plotting your next presentation today. 
Clip and mail the coupon below. Now. 

ai l the coupon below and we'll send you-absolutely 
rree - a sample plot, a more detailed brochure. and a 
sample overhead transparency. 

hen ... stop in at your nearest Hewlett-Packard 
Dealer. See the HP 7470A in action. O nce you see it 
demonstrated you'll find a hundred ways to make your 
own applause-winning presentations . 

When performance must be meas11red by results 

HEWLETT 
PACKARD 

~------------------------~ 


I 

I Seeing is believing. Send me a sample plot an overhead transparency, and more detailed information. I
I Name Tit le I 

Company I 
Address 

City. State & ZiP - --------------------------------- ­

1 Phone umber ( II 1 

I I
l\'ly computer is 

Send 10: Hewlett-Packard. 16399 '1 . Bernardo Drive. San Diego, CA 92127 - Attn: ancy Carter eru 
L.
 11203 


BYTE Allpll 19113 103Circle ------------- ----------305 on Inquiry card 



TH~~~~~~ 


PURCHASING AGEN 

has made some changesl 

What's new? • New telephone number. • New address closer to our 
Silicon Valley suppliers. • New corporate structure . 

What's the same? We stilt act as your buying agent, buying micro­

computers. peripherals and software for you al wholesale prices. We 

stil l con buy 6,600 d rtferent products for you -all equipment is new. 

wilh ful l manufacturer 's warranty. 


Call us for your net price on any product not listed. 
COMPUTERS v~~~et COMPUTERS v~fc~et PRINTERS vo.;:~c~el 
Alpha MIOfO1000VFF $5,060 llM compoflbles. petlph4Hals AnOdex 9501A. 2 7X bur 1.300 
Alpho Micro 100DVWF 6,957 Corooo pol1o ble 2.255 Sro her. po1ollel. c:lo1sy 78J 
Alpha Micro HM2V, Columblos'fllem 2,779 C. Uoh, f.iO, dolsy 1.200 

128K, 32 meg. 15,A33 Dovong 5 meg. HD t ,249 C. lloh !610, par. 999 
Allos 8000-10 5.499 Diob lo 630 APT l.775 Dolsywrrter 2000 48K dsy 1.150 
Allos 8000· t2 6.599 NtC 3550 t,,.9.,~0 Oloblo 620. 25 cps, dolsy 590 
Alros 580· 10 4.779 Seott le L..'11.l Dloblo630.do1sv 2.045 
Allos5· 50. M?/M 2. 100 Morrow Mtc roD MD·2 1.245 Gorlllo aon.ono. 50cp$, 199 
Altos 5·50. MPIM 3.950 Morrow MiCroD. 1.6 meg. 1.bl1 IDS P11sm 132 all opls 1,430 
Compupro GodboutrM NEC 16 bil APC H0·3 2.999 NEC 3510 .4o6 

Sys . 8161A' 4.200 NEC,t..PCWP2CH0-31 5,775 NEC7710 2.094 

Sys. 816/A. Rom2 • 4.275 Norths1o r Advo ntoge 2.324 Okk:lo!O 92. po10 11el 510 

Sys 8161C. Ro m2 • 6.733 Nor1ns1or Adv. w/ 5 meg 4.649 Ol<idolo9Jw/lrocor 9l3 

S~. 81610• '10.32'1 Ony• CAl.L Okodo to 84. po1011e1 t .02<1 

Sys. 516168K • 6.632 Pied Piper I ! .055 Qume 11/AO+ w/lnl'toce i .359 

·completely assembled Soge II 3.11 10 l o lly !60l. wllroctor 7SQ 

M·Orlve·H 1,250 Soge IV w/15 meg. !S,890 Texas Instr ne10 l:>OSIC t .240 

68K 5 3 Sanyo 1000 w/solfwore 1.540 Texos ln1tr. Tlll10lQ 1,789 

CPtJ.Z 6Mhz 258 Seoltle Gozelle, h d isk 5.970 Toshiba P1350 1,673 

Rom21 . t28K, 12MhZ 807 TeleYldeoTS.-802 2,595 T1ons10 130 693 

Disk 2. hard dis~ conIr 586 Televldeo TS-803 2.027 OTHER PERIPHERALS 
Progmo1oc 20 meg 2.990 Televldeo TS-806 5.143 
Progmo!lc 40 meg. '4,686 TeleYldeo TS.-1602G 3.448 Amde1<C01or ll monito1 610 

Eagle II 1,575 Televlc:leo TS-16Q2GH 5.365 Corvu.s 18.3 meg. 3,423 
Eogle 1620 2.999 Vee or 4-20 3.bl7 wfml11or 3.995 
Eagle t630 4.699 vector 4·30 4.547 HavesSmorlmodem 1200 535 
Eogle P.C. 2,699 Vector 4-40 4.961 Ho1,111on lns!r . DMP-&2 2,321 
IBM compohbles & penphero ls Vlclor 9000 $.s. 2.874 Morrow 20 mag wlcon1t J.650 

Amde Coior 111 monlt0t 429 ZenllhZf.100-21 2,525 Qome QVT !02A term. 542 
AST MC-064Sl'C 277 Zenith ZF-1 10·22 3.099 Qume QV1 103G term ?08 
Baby Blue 525 Zenith ZF-120-22 3,176 Terevldeo 925 term . 744 

PriC9$ subjecl lo ct'lange withou t ooNce 9·8H 

The Purchasing Agent Philosophy, Port 2: 
• Don'I delay buying o computer )usl because a new development 
has been announced and wi ll be out soon; this condrtion will a lways 
eltist and you will never buy a computer. 
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574 Weddell Drive. Ste. 5 
Sunnyvale, CA 94089 
(408) 744·0646 
Open Mond ay thru Friday, 8-5 PST 

Circle 329 on Inquiry card. 

The library included with the com­
piler implements a large subset of the 
£5nix version 7 C library and contains 
a number of useful non-Unix func­
tions as well . Because the library 
does not include the buffered IJO 
functions fread or fwrile, we were 
unable to run the high-level file 1/0 
benchmark. 

Our sieve program can be compiled 
by entering 

lc1 sieve 

followed by 

lc2 sieve 

Linking the sieve program with 
Plink86 is a little trickier. You type 

Plink66n 

then, when the => (prompt) ap­
pears, you enter the following lines 
(without waiting for any intervening 
prompt): 

output sieve.cmd 
section code group pgroup 
file c, sieve 
section data max 1000h group dgroup 
lib le.lib 

The Plink86 linker is not the sim­
plest linker we have ever seen, but it 
appears to be able to do everything 
except write articles. One reason link­
ing a C program with Plink86 is so 
complex is that unlike, say, the Mark 
Williams linker, Plink86 is a general­
purpose product and so its defaults 
are not designed to make it easy to 
link CP/M-86-compatible C 
programs. 

A great advantage to using the 
Plink86 linker is that its extended ver~ 
sion (which costs an additional $395 
above the price of the standard com­
piler/linker package) has a trans­
parent overlay manager for creating 
programs with more than 64K bytes 
of code (the most code possible with­
out using overlays). This feature 
allows you to create programs that 
will load library routines from disk as 
needed during program execution. 
The Digital Research compiler is the 

Circle 56 on lnQ11lry card. _,.. 



ProctllOr .. . .. . . .. . . .. . .. .. . . .. Intel 8088 

SotlwC119 . ...... . ......... . ...... MS DOS 

..... . .......... Advanced Basic (Microsoft) 
• . . . . . . . • . . . • . . Advanced User Interface• 
MlmCllY •...... . ... ...... 256K uaer Rem· 
DrlYet ••...• 5"14'', 320K bytes, IBM compat1ble 
•..•...•..•••• Virtual Rom Disk (Up to 1601()" 
Dhplay Sysllm ........ T' Non-glare ember 
••.•..••.•••• Graphics - IBM PC compat1ble 
............... Full 80 x 25 character tormat 
..... . ..... Auto screen off tor prolonged llte 
StrlalPort .... . ..... ... . . ...... RS232C" 
. . . ...•. .. •... . •••..••• . . •. .... RS.423" 
Pclallll Port . . .• Centroria/IBM compatlble' 

Olhtr FtaturM •... Tme and date cloett with 

baltlfY back-tip. 


... • .... AddHlonal video output fOI external 

monltar' 


"lbele exbal worth over $1000. 

T 
11.3" 

Dttve .. . ......... Addlllonal 51U' 32!»< drive 

Comnutlcatlon ... . ... IN:TOUCH telephone 

management system 
.•••••....... Bullt In 300 boud modem (103.J) 
.. . ......••.....•..•....... Direct connect 
Acoustic CUpt ........ Uses Internal modem 

Expanllon Cham . , .. 5or10 MB ol hord disk 
................. . ..... Up to 7slots tor IBM 

compat1ble cords 
Canylng CCIII ......... Attrocttve case with 

accessory pocke1s 

Multtplan' ....... ...... Hyperion enhanced 

123t ........ . ......... Hyperion enhanced 

IN:SCRllE ................. Word processor 


tv1s1 COie Is o trodemollt ot Vlslcorp 
tword Star Is o trademark of Mlcropro 
lntemaflonal Corp. 

•Dato Bose II ls a trademarlc of Ashlen Tate 
'MulHplan Is o 1Todemod< of Microsoft Corp. 
1123 ls a trademark of Lolus Development Corp. 
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only other one tested that suppor ts 
overlays. 

Though this overlay technique 
generates programs that will run 
more slowly than the RAM-residen 
code supported by the Digital Re­
search compiler, it does have the ad· 
vantage of conserving memory use1 
which can be especially important in 
a multiuser MP/M-86 system. Even 
this sacrifice in speed can be mini· 
mized if overlays are restricted to a 
program's seldom-used options, in 
which case, overlays would allow an 
application program lots of conve­
nient extras that might otherwise 
have been eliminated due to lack of 
space. 

We have maintained a polite silence 
concerning the documentation that 
comes with the other compilers. With 
Lattice, we have to say that the docu­
mentation is superb. Only DRl even 
comes close. 

In general, the Lattice compiler is 
a sophisticated, high-performance 
package that appears to be well 
suited for development of major ap­
plication programs. It is unfortunate 
that the CPIM·86 ve.rsion of Lattice 
was released only recently, so we 
have not been able to use it in pro.. 
dudion work. The benchmarks, on 
the other hand, speak for them­
selves. L:iltice is a real performer. An­
nounced improvements are a debug­
ging facility, support for register 
variables and for the 8087 math 
coprocessor, and an additional level 
of optimization for speed (this shouJd 
be interesting, because Lattice al­
ready seems to be the fastest) . 

Supersoft C 
The Supersoft C compiler was 

unable to run three of our five bench­
marks due to its failure to support the 
long data type. We were actually re­
lieved that Supersoft had th.is failing 
because the process of producing ex­
ecutable code through the Supersoft 
compiler is like pulling teeth. 

The great problem with the Super­
soft C compiler package is that it has 
neither a linker nor a library-search 
feature . This means that to compile 
a program easily, you must include 
all library files (either on the compiler 
command line or with an #include 

statement in the source file) . This will 
ensure that all necessary library rou­
tines will be compiled with your 
code. It also ensures that all u11­
necessan; library routines will be com­
piled with your code, thereby resu1t­
ing in an enormous object file. 

To create a smaller object file, you 
must cull the specific library func­
tions requited by your program from 
the Supersoft library source files, as 
well as extract the library functions 
called by those functions. You then 
use your favorite editor to patch all 
these together into a single file and 
include this new file when you com· 
pile your program. 
In the two benchmarks we ran, we 

used the CRUNT2.Clibrary module in 
too and an editor to extract from the 
FORMATIO.C module the source code 
for prinlf. We then extracted therou· 
tines that printt called and included 
them all in a library we called printf.c. 
We compiled the sieve program with 
the following commands: 

co sieve.c crunt2.c prlnff.o 
ood2cod sieve.cod 
c2i86 sle11e.u 

This created assembly source code, 
which we assembled with the Digital 
Research assembler ASM86 using the 
following command : 

asm86 sieve 

This produced an object file of type 
.H861 which we fed to the. CP/M-86 
loader, GENCMD, to produce an exe­
cutable file called SIEVE.GMO. We did 
this by typing 

gencmd sieve data!x«n 

Compared to the other compilers 
tested, the compilation time of the 
Supersoft product seems to be for­
ever. More precisely, it is 47 times 
longer than the DeSmet compiler. A 
saving grace of the Supe.rsoft com­
piler is that it gives the complete 
source for its library-a feature 
shared only by the Computer Innova­
tions compiler. 

The Elusive Ideal of Portability 
Though portability is one of the 

most prized characteristics of C, we 
were surprised at how difficult it was 
to find code that would run on alls · 
of the compile.rs. Most surprising was 
that the five compile.rs we considered 
the most significant had only 14 
library functions in common. This is 
despite the fact that some of these 
compilers include as many as 100 
library functions. No two compilers 
handled direct movement of data that 
was bound for memory in exactly the 
same way, and, as might be expected1 
the compilers had little in common 
regarding the handling of functions 
dependent on either the processor or 
the operating system. 

As we stated earlier, our attempts 
at writing a routine to test disk 1/0 
were futile. 1£ program portability 
within one operating system was a 
problem, transporting C programs 
from another operating system to 
CPIM promises to be especially 
thorny. For example, a severe incom­
patibility exists between CPIM and 
Unix. The exact length of a CP/M file 
is known only to within 128 bytes, 
whereas the length of a Unix file is 
known exactly (it has 1-byte "granu­
larity"}. This means that any C pro· 
gram written for Unix that relies on 
the operating system to provide the 
exact length of a file will be impossi­
ble to transport to a CP/M environ­
ment without a significant rewrite. 

On a more upbeat note, we were 
startled not just by the large quanti­
ty, but the extremely high quality of 
C compilers already available for 
CP/M-86. By the time this article ap­
pears, four more compilers should be 
available &om Aztec, Telecon, White­
smiths, and Epsys. Sounds like C is 
here to stay. • 

ferry Ho11ston is tJice-presidetrl of 1nllrkt!Ht1g al 
Gifford Computer Systems (1 922 Republic Aw., 
51111 LMndro, CA 91577) . He was {Onnerly head 
oft/1e techirlaJI dtpartme11ts at Cmnprller Marlcefing 
Associates, Morrow Designs, and Compi•pro, 

fim Brodrick, (l)/io holds 11 doclarote in bie>­
c/lemistry from t/1e U11il)8rsi1y of OzlifDmia at 
Berkeley, is on /he sa{twllTI! research and rletrelop­
m1ml staff111 Gllforrl Co np11ti:r Systems. He lias five 
yeais ufaperlem:e as a Cprogmmmer and hos writ­
t~11 a Ccompiler for CPIM-86. 

l.e.~ Kent is manager tlf rcseJ1rch a.1111droe/opment 
at Gifford Computer Systems. HE lOO'S fomrerly chief 
producllon progmmmtr 121Morrow Desig1t5 and is 
an aull1orit_v 011 I/i t Uni.r operating system. 
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BASF QUALIMETRlc·· 

A TOTALLY NEW DIMENSION OF QUALITY. 


From BASF comes a totally new 
level of excellence in magnetic 
media - the Qualimetric stan­
dard, a standard so advanced 
that BASF FlexyDisk~ are confi­
dently backed by an extraordi­
nary new lifetime warranty.* 
The Qualimetric standard is 
maintained without compro­
mise through every step ofBASF 
design, production, inspection, 
and testing ... reflecting an 
unwavering BASF commitment 
to media fidelity and durability. 

Our FlexyDisk jacket incorpo­
rates a wolque two-piece liner 
tha n only:Y,ps damaging 
debffJ aW)y ff:omthe media 
surface, b~o ensures pre­
cise med ead alignment. 

r rtiffed 100% 
rmance, backed 
~ve lifeti!l!, 



VisiCalc was a swell idea 

for then. 


The next generation. First generation electronic 
worksheets were a good idea. They were early software 
management tools that could eliminate a lot of hours 
with a spreadsheet. calculator. pencil and eraser. Enter 
Multiplan. the next generation electronic worksheet 
that's as easy to use as it is useful. 
Make comparisons. Compare Multiplan to any of 
the earlier electronic worksheets. We've given you some 
"prompts" above. 
Compare learning time. Multiplan's tutorial book brings 
you up to.speed . Fast. But Multiplan doesn't stop there. 
Multiplan's On- line Reference Guide gives you instant 
help if you have questions. It knows where you are in 
Multiplan and otters information related to your problem. 
right on the screen. 
Compare ease of use. All Multiplan prompts are 
fu ll length words or phrases. And Multiplan provides 
"naming;· the ability to assign a plain English name to any 
' Ba$ed on fea tures 1n releases VC-202BO·AP2 and VC· 156YO-IBM 
OI V1S1Ca.1<;: on the Apple II i.lfld IBM·PC respectively. 

cel l or area. "Gross Profit = Sales-Cost" rather than 
"AA44= AZ23- BK1 54:' Which means you can work 
more intuitively. And faster. 
Compare utility. Multiplan lets you hnk related work­
sheets so that information is transferred between them 
automatically. For instance. you can keep regional sales 
forecasts on separate sheets but link them w ith your overall 
company forecast. Then. just change the forecast for 
any reg ion. and the company forecast sheet is updated 
automatically. Something you can't do w ith fi rst generation 
worksheets. 
Compare reports. Not just the work you can do. but the 
way you can present it. Multiplan's flexible formatting 
options allow you to produce presentation-quality reports. 
And its sorting capability lets you sort by either alpha­
betic or numeric order. So a sales manager who normally 
lists sales regions alphabetically could sort by amount 
sold and conveniently rank by sales performance. The 



to make M ultiplan the electronic worksheet for 
now. And years from now. 

BETTER TOOLS FOR MICROCOMPUTERS 

MICR=?SOFT. 

·244·5500. 

Multiplan™ is a great idea 
for now. / 

result is a more meaningful and useful presentation of data. 
Compare availability. With Multiplan, you're not 
limited to a single range of computers. Multiplan is avai l­
able for Apple and for microcomputers that run 
MS"'-DOS, XENIX!" or CP/M-80 operating systems. 
Multiplan supports both 40- and 80- columns on the 
Apple 11 . 
Compare the source. Microsoft was the world's first 
microcomputer software company. Today, Microsoft 
software is running in well over a million installations. 
worldwide. Languages. Utilit ies. Business programs. All. 
maintained at the state-of-the-art. 
Compare for yourself. Drop into your computer store. 
Compare Multiplan's powerfu l, user-oriented features 
to any electronic worksheet on the market. If you've 
been using VisiCalc. Multiplan's ability to directly util ize 
your VisiCalc files lets you easily upgrade to Multiplan. 
And that's just another of the many features designed 

MJCrOSOll is a regis­
lered trademark, and 
Mulbplan. XE NIX. and 
MS are tr&dernarks ol 
Mo<:rosolt Corpor-at>on 
For product or 
dealer inlormation. call : 

DEPARTMENT NO. 31 
1-800-547-3000. 

In Oregon. can collect : 503



Five C Compilers for CP/M-80 

Find out which is fastest, which is standard, and which is easiest 


to use 
by Christopher O. Kem 

Choosing a C compiler is not a operating system. I found that there ecutable machine code that is pro­
trivial task. That is clear to me after is considerable variation in the time duced. The compilers I tested were 
spending several weeks comparing C required to compile programs, the Aztec C version 1.0SG, BOS C ver­
compilers for 8080-family microcom­ speed with which compiled pro­ sion 1.5, C/80 C version 2.0, Telecon 
puters running under the CP/M-80 grams run, and the size of the ex- C version 2.7, and Whltesmiths C ver­

Aztec BOS CIBO Telecon Whltesmiths 

Kem ghan and Ritchie complete )( [6) 
Kernighan and Ritchie standard 

library x 
source for library x x x x 
source for run-time routines x x )( x 
separately linkable modules x x l4J x 
preprocessor arguments x x x x 
Intermediate assembler file x x x x 
In-tine assembly language x x (5] 
110 redirection )( [2] x x 
library manager x x 
debugging aids x x 
Uoating-point arithmetic x [3) x 
MBO-compatible code [.2) [2] 
requires CP/M 2.0 )( 

system size required (kilobytes) 56 40 48 48 60 
disk space required (kilobytes) [1] 134 55 58 81 260 
size of manual (pages) 86 185 35 16 >300 (7] 
11st prlce $199 150 49.95 200 700 

(1} Min mum !or compiling and linking a program 
(2J Optional 
(3] No native floating point; supplies Obrary fundfons to provlde long and floaUng·point arithmelic 
l4J With Microsoft M80/L.80 relocating macroassembter (not supplied} 
(5] AssembJy·Janguage source flies can be combined with C source files at compile time 
(6) Follows Unix version 6 rather than version 7 oompiler 
(7] Includes manual pages for several operating systems 

sion 2.1 {see ''.At a Glance''). I have 
summarized the features of these 
compiler packages in table 1, and 111 
discuss my impressions of them ln­
dividuaUy in this article. 

About C 
The C programming language is a 

natural for 8-bit computers. C is con­
siderably more powerful than assem­
bler but still permits access to most 
of the host computer's basic machine 
operations. It is simple enough to be 
completely implemented for a com­
puter with a limited instruction set 
and a relatively small main memory. 
It is potentially quite portable 
because it interfaces to the host com­
puter through a standard input­
output (1/0) library. And it's easy for 
amateurs like me to learn. 

The Test Programs 
I decided at the outset that there 

were at least four major tests l wanted 
to perform on each compiler. The first 
test was for efficiency in accessing 

Table 1: Summary of the features of the C compilers. 
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THE CONCEPT DISPLAY TERMINAL 

VT100 comp•tlblllty le one thing, but eight page• of memory, 
programmable function keye, windowing, multlple computer capabllltlee, 
ANSI •tandard conformance...and VT100 compatibility I• •omethlng el••· 
Only from Human De•lgned Sy•tema. 

A good news/great news story from Human designed to improve the effectiveness of slow­
Designed Systems. speed applications; by enabling users to create 

true windows within display memory; by 
First the good news. The concept AVT display providing programmable function keys which 
terminal gives you everything you need in an transmit data and/or execute terminal 
80/132-column ANSl/Vt100-compatible display commands; by providing up to three additional 
terminal. And at a very competitive price. communications ports for connection to other 
Now the great news. The concept
AVT display terminal provides an 
exciting, new set of capabilities that 
lets you do much more. Without 
changing the price. 

It starts with ANSI standard conform­
ance, DEC software compatlbillty, and 

-------- peripherals and computers; by * providing flexible user networking 
functionality for use in a wide range of 
different applications, including 
multiple computer connections: and 
by doing much more. 

812 I 5 
VT100 compatibility and ANSI 

standard conformance. Add it to the concept80/132-column capability, and extends that even 
display terminal's 132-column performance. in further by offering eight pages of displar 
ASCII or APUASCll models, with multiple memory to relieve the Interactive user o the 
computer capabilities, windowing,need to generate unnecessary hardcopy 
programmable function keys, multiple pages of printouts and to provide the arpllcation

developer with a powerful too for applications memory, and much more, and you can see why 
requiring multiple formats and storage of large Human Designed Systems has given terminals a 
volumes of text; by enabling users to new meaning ... and that means true economy. 
permanently configure a terminal for their needs human designed systems, Inc. 
or applications: by providing functionality 

3440 Market Street, Philadelphia, PA 19104 
215-382-5000 Circle 195 on Inquiry card. 

Human Designed Systems. We're redefining terminal performance. 
Atlanta - 1404) 391 -9763 : Boston - (611) 329-3510: Chicago - 1312) 825·2960; Oollos - (214) 437- 1688; Delaware - ln!ocon : (302) 239· 2942; Howoli - Groy Assoc1a1es . 
[808) 261 -3 751: Los Angeles - (213) 410-9454 : Norlhorn N ew Jorney - lnlocon: 1201) 624-1372: Now York Clly Areo - lnPocon: 1212) 689-8833: New York Srare - Naco 
El•clron1cs Rochester_ (716) 223-4490; Syracuoo (315) 699-2651 : Son Fronclnco - 1415) 692-4 184: W,,.hlnglon, DC - lnlernolionml Sysloms Ma rketing_1301) 279·5175: 
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Ap> t -1944 66: Finland - Modul•yslem CY : 0-692651 I . Fronce -- Watton : (11226 .06 90: Singapore - DTS Singapore: (65) 33-88-566: Sweden - Allnovo Dala AB :08 · 37 25 15: 
Sw•lwrlJmd -· Mltll'k :19 : 02i 461 22 52. UnUc-d KmgtJQrn - Sh.indell S)'s.lems lid .: 02407·2027; Wesl Germany - CO M KO Computcrs:;srerngeos, mbH 022 1· 48 JO 51 
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automatic variables, which come into The second test l wanted to per­
existence only when a particular form was to measure the efficiency of 
function is entered. As soon as the each compiler in coding function 
function is exited, the variables are (procedure) calls. Because good C 
discarded. In other words, automatic style encourages the use of many 
variables exist while the function they small functions instead of a few large 
belong to is actually executing. They ones, I wanted ta see how much 
are a problem on an 8-bit computer overhead was associated with enter­
because of its shortage of registers ing and leaving a function. 
and its limited addressing modes. To do that, I wrote a program to 

A good choice for this test was the compute a Fibonacci series recursive­
Sieve of Eratosthenes program for ly. The Fibo.nacd function, F(x), is de­
generating prime numbers that Jim fined as: 
and Gary Gilbreath used in their ar­
ticle "Eratosthenes Revisited ~ Once F(x) = 1 for x s 2 
More Through the Sieve" (see the F(x) = F(x-1) + F(x-2) for x > 2 
January1983 BYTE, page 283). It has 
quite a few variables, which are con­ (see listing 2). Because only one vari­
stantly being juggled among machine able is involved and relatively little 
registers so that arithmetic and logical processing is performed on it, the 
operations can be performed on Fibonacci program is a good test of 
them (see listing 1). To make the test function overhead. 
as pure as possible would require Many C programs read or write a 
moving the array of flags into the file one character at a time. Because 
function proper, i.e., making the ar­ most operating sy tems won' t let you 
ray an automatic variable instead of do that, at least not efficiently, the 
an external one. standard library supplied with each 

Listing 1: The prototype of the primes progmm, wliich was written in the version of C 
described by Kemiglum and Ritchie; it genemtes primes using the Sieve of Eratosthenes method. 
The program's purpose is to test the compiler's efficieiiciJ in using automatic variables. 111is 
is the basic versio" of the program that was tried on all tile compilers; some modifications 
were nece554ry wget it to nm on each one. 

A > 
II • type sievel •c 

SIEVEl ,C? 


ll>type b:sievel.c 

t1J1clud11> "11tdio.h" 


ldefine SIZE 8190 /f'. size of n\Jalbet an:ay '/ 

ldefine l"ALSE' o 

ld11>fine TRU?Z 1 


Char flag[ SIZE' + 1] 1 

aain( ) 1• compute primes us i ng sieve of £rat:ost:henee •/ 
l 

int 1, J, k, count, pri11ei 

pdntf( "10 iter at:ione1 ")1 

for ( i • l.J i <'" NTDIE:s; i++} l 

aount: • 01 

for (j - O; j <• SIZE; j#) 


flag fj J • TRJJE I 

!or ( j • 0/ '" Sl'ZEJ jtt) f 


if (flag[j) ~TRUE ) ( 

prime - l t ) • 31 

for (k ., j t pri.me: It <• SIZ.£1 le - pnl!IE!) 
fiag(kJ • nu.s~1 /• discard multiples•/ 

count f 

pd.t1tf( •w prt.ee. \n~, count} 1 


llld.t:( 0) I 


of the C compilers includes several 
functions to petform buffered 1/0 (in­
put/output). 

Here is how it works: a file is read 
into a buffer in relatively large 
chunks. Thenjtis pBl'Celed out to the 
program byte by byte. In writing to 
a file, the process is reversed: the file 
is assembled in the buffer 1 byte at 
a time. When the buffer becomes 
full, it is "flushed'~written out to the 
disk in a single, relatively efficient 
operation. 

My third test program simply 
copies its input to its output (see list­
ing 3a}. I knew that the results of this 
test would in large part reflect the size 
of the buffers used by each compiler. 
As a rule, the larger the buffer, the 
faster the program would runi but 
the results indicate that other factors 
are at- work as well. 

Finally, I wanted to see how each 
compiler package performed in han· 
dling strings. Strings in Care just ar­
rays of characters, delimited by a 
single null or zero byte. lntemaJly, 
each c11aracter is represented by an 
offset to a pointer variable. The vari­
able points to the starting addl'ess of 
the string in the computer's memory. 

Pointers are used quite a bit in C 
programming, much as they are in 
assembly programmingi and in sharp 
contrast to languages like BASIC and 
Pascal, which can operate on strings 
directly. ln C, several crucial library 
functfons perform basic operations 
on strings, such as measuring or 
comparing them. 

I used a program to sort lines of text 
alphabetically to test each compiler's 
string-handling ability. The only 
problem was how to read the test 
data into the program. To eliminate 
any variation among the packages in 
performing file 110, Tdecided to have 
the program take its input from the 
console (see listing 4 on page 121). 

But instead of typing in the lines by 
hand-which obviously would have 
injected an uncontrollable variable 
into the test procedure-I read them 
from a file using Microshell . Micro­
shell is a replacement CP/M-80 com­
mand interpreter that allows the "re­
direction" of console input. In effect, 
the program thinks it is getting its in­
put from the console w hen in fact it 
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is getting it from a file. (See my re­
view, "Microshell and Unica: Unix­
sty]e Enhancements for CP/M," 
December 1982 BYTE, page206.) Be­
cause Microshell performed the file 
110, the time required to read the data 
was the same in all the tests. 

All the prototype test programs 
were written to conform to the stan­
dard set out in The C Programming 
lAn.gtlllge, by Brian W. Kernighan and 
Dennis M. Ritchie (Prentice-Hall, 
1978). This is the ''bible" of C pro­
gramming and a fine tutorial intro­
duction to programming in general. 
All the compilers tested cite it. As it 
turned out, only one-Aztec C­
really followed it. 

The Method 
As each compiler arrived, I tried it 

out on each of the prototype test pro­
grams. Usually I had to make some 
changes to get the programs to com­
pile. Only the Aztec compiler ac­
cepted all the prototype code without 
modification. 

The copy program would not worl< 
with the BDS compiler because the 
file 1/0 functions in the BOS library 
are nonstandard (see listing 3b). Both 
the copy and sort programs had to be 
changed before they could be com­
piled with C/80 because the C/80 lib­
rary does not include the common 
string comparison and measurement 
functions. 

The Telecon compiler surprised 
me. It couldn't handle the addition of 
two constants in the subscript of an 
array declaration (e.g., array!SIZE + 1)) 
such as that used in the primes pro­
gram. And the Whitesrniths compiler 
until recently came with its own idio­
syncratic "standard'' l/O library; as a 
consequence, all the programs 
needed minor changes (see listing 3c 
for an example). [Editor"s note: White­
smiths ha.s fixed this by offering an addi­
tional Unix-compatible 110 library that 
has all of tlie 6tandard C func­
tions . • . . B.R.] 

These initial tests and conversions 
gave me some experience with the 
compilets I was not familiar with. I 
had used BOS C and C/80 before, but 
I wanted a uniform environment for 
the actual timing tests. I made up a 
set of identical floppy disks, whlch 
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Listing 2: Prototype of tlze fib program, which uses recursion to compute a Fibonacd series. 
The recursion tests tire compiler's handling of function calls. 

•include "stdio .h" 

Jdefi oe NT.IMES' 10 / .. number of times to compute Fibonacci value • / 
tdefine NUMBER 24 1~ biggest one we can compute within 16 bits •/ 

H in( ) / Ir compute Pibonacci value •/ 
( 

int ir 
unsiqned value, fib( )1 

printf{'' 'ld i tara.tione r •• , NTDIES) 1 

for ( i • 11 i c• N'1'%MES .1 i++) 
va.lua • fib( NUM!ER.) 1 

printf( "fil>onacci( \d ) • \u, \ n" , RUMBl5R, value) 1 
cucH( a )1 

unsig'nad fib( x ) /• compute F:ibonacoi number recureively ~1 
i llt X/ 
{ 

i f (x , 'Z) 
zetu.rn ( fib(x - l) + fib(x - 2 ))1 

el•e 
return ( l )J 

Listing 31 The COPY program. This tests the compiler's buffered 110 capabiliHes. Listing 3a 
is the prototype; lisHng 3b and listing Jc are the BDS and Whitesmiths versions, respectively. 
Note that the 805 file-input and file-output functions require the programmer explicitly to 
look for and end a file with the CPIM-80 end-of-file character (represented by CPMEOF) . 
In the Whitesmiths version, note the differences from the prototype in the cpmstr, fopen1!create, 
pule, and putfmt funcHons . The constant values iri- uppercase are all defined in the standard 
header ft1e std.h. 

(3a) 
• i nclude "Btdi c . h" 

~ain( a.r9c, a.rqv) / • copy Ula II. byte at a time •/ 
int ttqa1 
char •uqv[ Jr 
I 

i nt er 
FlLl!l infile, •cutfile1 

H ( a:rgc • J) 
eneltit( " Ua11.9a1 copy oldtile newfila", N't1LL)1 

H ( atrcmp( a.rgv[l), &.rgv[2]) - O) 
erra·ldt( "Fila nuee au11t .be different •, mn.L) 1 

i f ((infile • fopen(Ugv[l] , " r")) .. NOLL) 
err1ud.t( "Ca11't open", argv{l] )1 

if ((outfils - fopen(uqv(2), "W")) - NULL) 
errexit( ~ cn.n·t create", azgv(Z})/. 

printf( '' FiJ.e H " , &.rgv[ l ]) 1 

while ( ( c - getc(infile) ) I• EOP) 
putc(a, out.fi le), 

foloB s ( infil e ) 1 

fcloee (cut!ile )i 

printf("copied to u.\n" , a.rgv(2)) 1 
axit ( O )I 

erraxit{Bl, 112 ) / • print error ll!GHAga and die "/ 
char •sl, ' ll21 
( 

printf( 112 •• NULL ? " \a\n" 1 "\.s 'a\n '' , al , a2 )1 
exit(-1 )1 
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Clrcle 112 on Inquiry card. 
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CONTROL/ 9000 ... 4 users , 10,20 or 
40MB, MP/ M based . from $6195 


CONTROL/ NET.. . up to 10 users, 

S-100 bus, each user has 64K & 
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PLUS 
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SUPERCALC™ ·· ··· -····· ··/ 19s 1~ 1 
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Usting 3 continued: 
(3b ) 

tinclude "bdscio . h" 

main( a.rgc, argv) /*copy fiie a byte,at a time•/ 

int argc; /' uses Bos library functions */ 

char •argv[ ] ; 


char c; 
f'ILE i nfile, outfile; 

if ( argc c J l 
errexit( "Usage ' copy oldfile newfile", NOLL) 1 

if (strcmp(argv[l]. argv(Z]) - O) 

errexit("Fi le names must be different", NULL); 
i f (fopen(argv(l], •infile) ~ERROR) 

errex:it( "Can't open", argv(l] ); 
if (fcreat(argv[2], &outfile) ••ERROR) 

errexit( "Can ' t create", argv(2] ); 

printf( "Fi le \s '', argv(l)); 

do ( 
putc(c - getc(&infile), &outfile); 

I while (c 1- CPKEOF); 

fclose( &infile) .1 


fclose(•outfile)1 


printf( "copi ed to \a, \n " , a.rgv(Z]); 

e .xit( 0)1 


errexit(sl, s2) 
cha.r *sl,. •s2; 

/* print error message and die •/ 

prfotf(s2 -
exit(-1 ): 

NULL ? "\s\n" "\s \s\n", sl, sz); 

(3c) 

t i nclude "std . h" 

main( argc, argv) /• copy a file a byte at a tinre •/ 
int argc1 /' uses Whitesllliths library functions •/ 
char •arqv( J 1 

int c; 
FIO infi le, outfi le; 

if ( argc < J) 

errexit( "Usage: copy old file newfi le", NULL); 
i f ccmpstr(argv[lJ, argv[2 J l -- YES ) 

errexit( "File names must be different", NULL); 

i f (fopen(&infile, argv(1), READ ) - NULL) 

errexit("Can't open• , argv[l]); 
if ( fcreate(&outfile, argv[Z ] , BWRITE) - NULL) 

errex.it("Can ' t create • , argv ( 2))1 

putfmt( "Pile \p " , argv(1]); 

while (( c " getc( U .nfile)) I • EOF l 
putc(&outfi ie, c); 

fclose( &infile) 1 

fclose(•outfile) ; 

putfmt( " copied to \p.\n", argv(2])1 
exit( O ) ; 

errexit( sl, S2 ) /• print error messa ge and die •/ 
char •al , .. s2; 

putfmt(s2 •• NULL 1 "\p\ n " 1 "\p \p\n", s1, s2); 
exit( - 1)1 
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Unfortunately, most people find out the hard 
way that theres one question even a personal 
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Where can you take it for service? 
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The personal computer
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hands-on experience and intensive study of 
computer technology. 
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courses on other brands. 
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our back-up system with a nationwide "hot line" 
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(512) 655-0085. Utah:Safi 
Lak£ Clty, 3697 W.1987 
S., (801) 973-7316. Vlr· 
glnla.: Faiifax, 2731B 
Prosperity Ave., (703) 
698-7477; Riclvnond, 
8707 W. Broad St., {804) 
747-0275· Virginia Beach, 
1448 Air Rail Ave. (804) 
464-4752. Washington: 
Renton, 266 S. W. 43rd St., 
(206) 251·9155. West 
Virginia: Charleston, 
523 Central Ave., (304) 
342-8015. Wisconsin: 
New Berlin, 2995 South 
Moreland, (414)784-3690. 
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Smartcom 11:"4 We spent a lot of time 
developing our softWare, so you can 
spend less time using it. Smartcom !I 
prompts you in the simple steps required 
to create, send. receive. display. list. 
name and re-name files. It even receives 
data completely unattended-especially 
helpful wben you're sending work from 
home to office, or vice versa. 

11jJ And ifyou need it. there's always 
Wouldn't it be great if.somehow. you /////!!IJ over ordinary phone lines. all "help'. ' One of several special functions 
could connect your computer to your across America. assigned to IBM function keys. th.is 
accountant's. down the street1 Tu the But any modem will send and feature explains prompts. messages. 
IBM** PC at the branch office, upstate? receive data. etc. to make communicating extra easy. 
Or to your favorite chess challenger. Smartmodems also dial. answer With Smartcom II. it is.. The program 
across country? and disconnect calls. Automatically. remembers communication parameters 

-- Without going through the telephone for 26 different remote systems. Just 
receiver, making them far superior punch a key. you're au set. 
to acoustic coupler modems. You can treat dial-up and log-on 

Choose your speed: choose your sequences the same way In fact, Smart-
price. The lower-priced Smartmodem com II comes with codes already set up 

300 is ideal for local data swaps for four popular information services. 
and communicates at 300 bps. COMPUSERVE~DIALOG'S KNOWLEDGE 
For longer distance and larger INDEX~M DOW JONES NEWS/RETRIEVAL~ 
volumes. Smarbnodem 1200 SERVICE, and THE SOURCE~ AMERICA'S 

communicates at 1200 bps or up INFORMATION UTILITY.s1-1 Procedures 
to 300 bps, with a built-in selector for obtaining an account with each ofthe 

that automatically detects trans- services are included in the Smartcom II 
mission speeds. manual. But that's not all. 

With a telecomputing system by Both work with rotary dials. Special offers for Smartcom II 
Hayes. you can. Touch-Tone* and key-set owners! Dow Jonesm 

Quickly. Easily. And for the price of systems;connect to most News}RetrievalHaues® 
a phone call. timesharing systems: and , Servic.e has a sp_ecial•1

Hayes Smartmodem. Think of it as feature an audio speaker. introductory offer for 
your computer's telephone. Hayes Either Smartmodem is a perfect Smartcom II owners. By calling a toll· 
Smartmodem 300, ana the faster match for many different computers. free number. they receive a free 
Smartmodem 1200. work with any And if you have an lBM PC, Hayes password and one free hour of service 
computer with an RS-232 I/O port also provides the perfect communi- anytime after 6:01 p.m.. local time. 
They allow you to communicate. cations software. You'll also be entitled to a valuable 



subscription offer for THE SOURCE. 
Smartcom II owners who subscribe to 
THE SOURCE will receive one free 
hour of daytime service. 

Like all our products, Smartcom II 
and both Hayes Smartmodems are 
backed by excellent 

documentation and full support from 
us to your dealer. 

So see him today. Break out of 
isolation. Get a telephone for your 
desktop computer. 

Hayes Miaocomputer Products, Inc.. 
5923 Peachtree Incfustrial Blvd.. 
Norcross. GA 30092. 404/449-8791. 
Smar«om II is• 1ndem.trlt or H1yes Mlaocompum 
Product>. Inc.
'™ Amerian 1),lephone a.nd ~legroph
• ' ISM is ~ resds1ered ll'idmmk of lnierrui tional llustness 
Ma~. Corp. 
~ 19!} H•)"" Mlcmcompu1er Produas. Inc. 
Sold onlv m the U.S.A. 
COMPUSE.RVE INFORMATION SERVICE i• • ~ered 
a-1dema1k o!CompuServe. lnwrporated, an H 4 R Blo<k 
Com~ny. 
KNOWU::DGE INDEX i!. service mnk of DlAl.OG 
La!ormation Services. Inc. 
DOW /ONES NEWSIRETRIEVA~ Is a ~~•red tradt!mark of 
DDw Jcf>c$ &. Compony. Inc. 
THE SOURCE rnd AMEl\!CA'S INFORM A110N 1111UTY are 
sttvic:t! mark$ orSoutce ~lecompud'.ng. asubsldW;i ofThe 
Rudcri Digest Asmation. Inc. 
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Listing 4: The prototype sort program tests each compiler's handling of pointers. 

quick(lo, hi, base) /* quicksort •/ 

int lo, hi; 

char •baae[) 1 


int i, j1 

char •pivot , •tempi 


if (lo< hiJ ( 
for (i - lo , j - hi, pivot• base(hi )1 i < j; ) ( 

whi l e (i < j &.& strcmp(base(i) , p i vot)<• O) 
i++; 

while (j • i && strcmp(base(j) , pivot) •• O) 
j--1 

if ( i < 	 j) ( 
temp - base(i ] ; 
baae[i] • base(j); 
baae( j) • temp; 

temp• base(i]i 
baee[i) • base[hi J1 
baae[hiJ - tempi 
quick( lo , i - 1, base)1 
qu ick(i + l, h i , base); 

getln(s, n) /• ge t a line of up to n characters into a •/ 
char s[) 1 

i nt n 1 
( 

int 	 C1 i; 

for (i "'O; n > 01 n-- , i++) 
if ((c - getchar( )) -- EOF I I c .... '\n') 

break.1 
elae 

B[i) • CJ 

a[iJ • '\O' I 

return (i); 


• i nclude "Stdio.h" 

1tdefine MAX l.OOl. /* maxi.mum number of entries •/ 

tdefi ne Hl\XLINE 135 /• longest line expect.ed •/ 

1tdefine NTIHES 10 /• nWllber of times to sort entriee •/ 


main( J 	 /• sort lines in memo:ry •/ 
I 

i nt 1, j, n, length; 

char buf(KAXLINE], •aort[MAXJ, ..unsorted(to.X], •alloc( )1 


for (n • 01 n < MlUt1 n++) 
if ((lenqth • getln(buf, M1\XLINE)) ••OJ ( 

n--1 
break; 

else if (( 1.msorted[ n ] - aJ.loc( J.ength + l)) -- NtltL) ( 
pri.ntf( "Sorto not enough room\n" J 1 

exit(-1)1 

elo11e 
atropy(unsorted[n], buf)i 

printf( "'d i terat i ons , ", N'l'IKES ) 1 

for (i • 11 i <• NTIKES1 i++ ) ( 

for (j • 01 j <• n; j++) 


sort[j) • unsorted(j]1 

quick(O, n, sort)1 


printf(",.d entl'i ea .\n " , n + 1)1 

exit(0) 1 
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Text cm1tin11ed from page 114; 

contained various utilities as well as 

test data for the copy and sort pro­

grams. This minimized variations in 

disk-access time during testing. 

The test file for copy was 1000 lines 
of text-BOK bytes in all. To get test 
data for the sort program, I created a 
file containing the first 1000 words of 
an earlier article I had written for 
BYTE. The words were placed in the 
file in the order they appeared in the 
article, ea.ch on a separate line. Final­
ly, I reserved a disk for each compiler 
and copied onto it only those pro~ 
grams and files that were necessary 
for compilation of the test programs. 

I compiled the test programs using 
a CP/M-80 SUBMIT script, which en· 
abled me to automate the various 
commands that made up each com­
pilation. Once again, my goal was 
uniformity. By letting the SUBWT 
file control compilation, I eliminated 
any variation that might have been 
caused by changes in the speed of 
typing in c-0mmands by hand. 

All timing measurements were 
made with a Hayes serial clock that 
was connected to the computer. 
The SUBMIT script used to compile 
the programs read the clock at the 
beginning and end of each compila­
tion. Similarly, I used a 
multiple-command line under 
Mkroshell to read the time just 
before and after each program was 
executed. l performed each of the 
tests several times with each of the 
compilers. The variation in time-fur 
either compilation or execution­
never exceeded 1 second. 

The Telecon compiler partially de­
feated my attempts at standardiza­
tion. It takes two steps to invoke any 
Telecon program, including the com­
piler. The extra step is required by the 
Telecon ''shell;' a command inter­
preter that is made a part of every 
compiled program. 

When you type the name of a pro­
gram compiled under Telecon, 
CP/M-80 loads the program into 
memory, but instead of executing im­
mediately, the program waits until 
you enter optional parameters to the 
shell. Even if the program doesn't re­
quire any optional parameters, you 
still have to enter an extra carriage 
return before it starts to run. 

U2 A••I 19'.l Cl BYTI! Nllleallom Inc 

Program: prlm&s (~e listing 1) 

Oompller ExeQOUon Execution 
factor Time 

(Seconds)• 

WhitesmltM too 60 
C/BO 1.05 63 
Aztec 1.30 78 
BOS 1.43 88 
Telecon 1,45 B7 

Program: lib (see llsUng 2) 

Compiler Execution E>Cecution 

Compll11tlon Compllatlon Bytes 
Fact.or Time (Seconds)• 

12.82 42\3 15744 
4,18 138 3584 
4.39 145 9168 
1.00 33 3812 

12,61 416 5443 

CompU11tlon Compilation Bytes 
Factor Time (Seconds) Factor TJme (Seconds) 

Whitesmllhs 1.00 153 12.59 403 15616 
Tel econ 1.10 168 12.69 403 5245 
C/80 1_12 171 4. 6 133 3217 
BDS 1,32 202 1-00 32 6159 
Aztec 1.55 237 4.16 13.3 8974 

Pro.gfam: OO?Y (see listings 3a-3c) 

Complier Execution E)<ecutlon Compilation Compllatlon Bytes 
Factor Time (Seconds) Factor Time (Seconds) 

BOS 1.00 144 1,00 41 6159 
Aztec 1.07 154 4.05 166 11482 
C/80 2.47 356 3.56 146 3840 
Whttesmlths 2.86 412 11 ,80 484 18560 
Telecon 3.85 554 10.29 422 5574 

Thble 2: Results of tlie benchmark tests. The tests were nm 011 a "generic" S-100 system 
using a ZBO processor at AMHz, with 4841<-byte double-de11sity floppy disks. 171e relative 
execution speeds provide a valid comparison of the compilers' capabilities. 

I used a st-0pwatch to time the first 
part of the Telecon compilations (the 
compiler proper) and my usuaJ 
method with the Hayes serial clock 
for lhe .rest (assembly and loading). 
The execution times fot the Telecon 
programs were obtained in the same 
way as those for the programs 
created with the other compilers, but 
1 had to enter the command.-line 
arguments or the extra carriage re­
turns by hand. Strictly speaking, the 
Telecon timings are nol directly com­
parable to those of the other con1­
pilers, 

The Results 
I started this experiment hoping to 

find the best of the 8080 C compilers, 
if not a perfect one. I came away from 

it impressed by the necess:ity of ac­
cepting trade-offs. The results of my 
tests are summarized in table 2. All 
the tests were performed on a Heath 
HS, using a Heath H47 disk drive 
with approximately 1.2-megabyte 
capacity and a ZBO precessor running 
at 2MHz. (Note that most ZBO-based 
machines run at twice that speed, so 
for the prm:essor-intensive pro­
grams- primes, flb, and sort~my tests 
took roughly twice as long as they 
would have on a computer with a 
4-MHz clock.) 

I must emphasize the relative 
nature of the test results: A program 
that takes 1 second on this computer 
system does not necessarily require 
1 second on systems with different 
processor speeds or those with disk 



Program: SOii (see listing 4) 

Complier El(ecution Executlon 
Factor Time (Seconds) 

Aztec l.00 129 
Whltesmiths 1..36 175 
C/80 1.94 250 
BOS 2.31 298 
Telecon .. 
•• Could not compile program 

Siring-Length Test (see listing 5a) 

Complier Execution Execution 
Factor Time 

(Seconds)• 

Whltesmiths 1.00 138 
Aztec 1.25 172 
BOS 1.43 197 
Tel econ 2.04 282 
C/80 2.59 357 

With Register Variable (see listlng 5b) 

Complier Execution Execudon 
Factor Time (Seconds) 

Aztec t oo n 
Whilesmiths 1,22 88 
C/80 2 .65 191 
BDS 2.74 197 
Telecon a92 282 

drives having different access times 
from the drives used here. It is more 
useful to compare the coinpilation 
factors or execution factors listed for 
each compiler. 

These factors are a measure of how 
each compiler performed with 
respect to the others. The compiler 
that produced the fastest time in each 
ategory has a factor of 1.00. All the 

other scores are propo.rtionally 
higher. So if compiler x produced a 
program that took half again as long 
to run as the leader, its execution fac­
tor would be 1.50. 

Whitesmiths C produced the fast­
est code in two of the four test pro­
grams, primes and fib . Aztec C was 
substantially faster than the others in 
the sort program. Aztec C and EDS 

Compilation Compitat[on Bytes 
Factor Time (Seconds) 

5,36 209 11796 
14,67 572 18304 
4.28 167 4259 
1.00 39 563i 

Improvement 

58% 
~6% 
46% 


0 

0 


C, with their 1024-byte buffers; were 
the fastest in copying files. An inter­
esting result was that C/80, which 
uses only a 256-byte buffer;._half the 
size used by Whitesmiths C-beat 
Whitesmiths C in the copy test. 

You can compile a program with 
the BOS compiler much more rapid­
ly than with any of the others. Itcom­
piled and linked the test programs in 
about one-quarter of the time re­
quired by the next-fastest compiler. 
The C/80 programs were always the 
shortest. And, as I have noted, Aztec 
was the only compiler that accepted 
all the test programs without change. 
In the 8-bit world, at least, the Ker­
nighan and Ritchie standard is some­
thing less than standard. 

While I had to introduce quite a 

few minor variations to get the test 
programs to work with each of the 
compilers, they all turned out to be 
fairly similar to their prototypes. 
That's what I wanted. It would have 
been possible to speed up some of 
the programs or to squeeze a few 
bytes out of them by using program~ 
ming tricks to optimize the code for 
each particular compiler; but then 
the basis for comparison would be 
lost. 

One "trick" is common to several 
of the compilers, however: the use of 
Yegister variables. A register variable 
is kept in a machine register when­
ever possible. That means it can be 
accessed or changed somewhat more 
quickly than other automatic vari­
ables. 

Of course, only a limited number 
of registers are available in any cen­
tral processor. That is particularly 
true of the 8-bit processors for which 
these compilers produce their code. 
Excess register declarations are siin­
ply ignored. 

I wanted to see how useful register 
variables might be with each of the 
compilers. To find out, I wrote a pro­
gram that repetitively calculated the 
length of a string. J tested the string­
Iength function with and without a 
register variable (see listings Sa and 
Sb; the results appear in table 2) . 

Note that the BOS and Telecon 
compilers do not appear to support 
.register variables in any form. C/80, 
on the other hand, allows an un­
limited number. They are obviously 
not stored in machine registers, but 
rather in absolute memory locations, 
presumably where they can be ac­
cessed by the 8080's UILD and 
SHLD load instructions. 

The. Aztec C Compiler 
The Aztec compiler is a single pro­

gram that produces an assembly-lan­
guage output file. This is then as­
sembled with a supplied relocating 
assembler and linked with the stan­
dard library routines, along with any 
other precompiled modules the user 
may have created, using a linking 
loader that also comes with the pack­
age. A separate library utility is pro­
vided to manipulate compiled pro­
gram modules, such as the standard 



Listing 5: noo versions of this string-measuring program test the speed of the t:ompllers' 
code with (54) and withor~f (5b) register variables. 

(Sa) 

tinclude " at:dio.h"' 


Jidefine NTIMES 25000 

Ide fine S "Now ie the time for Ali qood men t:o come to the a.id -of the parity. " 


mlll.in() 1~ repea.t:&clly measure length of str.ing •/ 

c 


for (i - :L; i •- NTIMES1 ++) 
atrl.ng(S)1 

exit(0) 1 
i 

~trlng( s) /" return length of string j / 

etha.r •s: 
( 

for (p - a, •s 1- • \O'; 11++ ) 
I 

return (s - P}I 

(5b) 

•-i.noJ.ude "stdio.h'' 

il'dofine NTlM!.'.S :Z.5000 


lidefine s. ' Now .is the time for all good awn to come to t he a.ta of the pari y. " 


miun() 
( 

int l.; 

;r repeatedly measure lenqt:h of string. register vers1on •/ 

for ( - .l; .i­ .... l'ITIMES1 
strlng{ S); 

iH) 

ent( o)1 

strlng(s) 1 • retli.rn length of stn..ng / 
r:egJ.at.er char •a 1 

l 
Char •p1 


for (p - s; •s I.. '\0' 1 11++ ) 


return ( s - p), 


I/O library. The compiler can also 
generate. code. for the Microsoft M80 
macroassemble:r and T..80 linker. A 
second library of functions in Micro­
soft relocatable object format is sup­
plied with the package. 

A separate compiler produces 280 
code. I tried it out on the test pro­
grams used for this review. The code 
it generated was not significantly 
fastei: and only slightly tighter than 
that produced by the 8080 compiler. 
(The test results reflect the standard 
8080 compiler.) 

The Aztec compiler meets the full 
Kernighan and Ritchie standard. Ac­
tually1 Aztec does not support bit 
fields-a redundant feature of the 
language-but it usually should be 
possible to move C source code from 
a Unix system to a CP/M-80 system 
and compile it without change. 

The Aztec compiler was not the 
qui.ckest of the lot. I didn't find it par­
ticularly easy to use. It did not gen­
erate the fastest code, nor the short­
est. But then, it did not perform bad­
ly in any of these areas either. Jn 

other words, it is a solid, professional 
piece of software that-not incident­
ally- can compile standard C source 
files. 

One of the few features that did 
bother me was a dynamic storage­
allocation function in the library that 
is nonstandard. A standard one .is in· 
eluded with the package, but I had 
to add it to the library myseti. 

I found the library manager, by the 
way, to be serviceable but rather awk­
ward. It allows the l'eplacement only 
of separately compiled "modules," 
rather than individual functions, 
which would be more flexible. And 
the manual section on the librarian 
is written in complex, breathless 
prose that I found difficult to follow. 

The link phase of the Aztec com­
pilation process is the only one that 
I found annoyingly slow. The com­
piler and supplied assembler move 
along quite nicely, and then the 
whole process turns sluggish at link 
time. It is necessary to look up error 
diagnostics in a table. That's a 
nuisance. It would be much easier if 
the diagnostics were written directly 
to the console. 

I found one minor bug. The com­
piler would not ac.cept an initializa­
tion in the form: 

char •p ... "literal string" 

which is a common C idiom. 
The Aztec manual is quite usable, 

but it lacks, and needs, an index. 

The BOS C Compiler 
The BDS C compiler is composed 

of two programs. One handles the 
standard C preprocessor functions 
and parses the source code. The sec­
ond program gene.rates machine 
code in a relocatable format. During 
compilation, the first program i-n­
vokes the second automatically with­
out creating any intermedfate object 
files, which is one reason why the 
BOS compiler works so quickly. 

Another reason is that the coropiler 
reads the entire source program inlo 
the computer's main memory instead 
of passing it through a "window,'' or 
small block of memory. (This does 
not impose a limit on final program 
size because various modules can be 
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This Programming professional deserves a 

lot more from his personal computer. 


He's earned it. As a sea::oned professional, 
he's learned to master some of the world's 
most advanced programming tools. Tools 
specially designed to n~eet the everyday 
demand~ of programming experts. 

But as the owner of a personal com­
puter, he's come to expect Jess. Less 
perfonnance. Less sophistication. And less 
flex ihility. 

Why should programming a 
personal computer be any different? 

Prior to the announcement of micro/ 
SPF"' development software, experienced 
programmers felt programming a personal 
computer was a lot like playing with a toy. 
You couldn't take it seriously. 

13ut today, Lhere's micro/SPF:M a solution 
to elementary program editing tools now 
orrered with most micro-computers. 

~ ith mlcro/SPF'M you get the same 
procedures and commands experienced 
programme~·s '.'fe. accustomed to usi~g at 
work. By m1m1ckmg features found m 

Circle 315 on Inquiry card. 

standard SPF software, micro/S PF'M 
provide all the sophisticated utilities pro· 
gramming professionals expect. 

Programming experts can take 
advantage of skills they've spent 
years perfecting. 

Now, for the first time, mainframe soft· 
ware is available for personal computers. 
SPF screens are fully reproduced in logical 
sequence and each screen is formatted 
identical to those found in the SPF system. 

In addition, micro/SPF"' comes equ ipped 
with the same primary and line commands, 
tuto rial messages and program editor 
(with program function keys) experienced 
programmers are used to. 

Programming professionals who've 
spent years perfecting the art of writing 
sophisticated code deserve to work with 
state-of-the-art tools, not toys. Find out 
how micro/SPP.. can help you do work­
compatible programming on your 
personal computer today! 

PHASER SYSTEMS, INC 24 CALI FORNIA STREET 

SAN FRANCISCO, CA 94111 (415) 434·3990 
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At a Glance 
Name Aztec C Compfler 

iype c c:ompiler and uWittes ror 
CPIM·BO 

Version 1.0SG 

Manufacturer Manx SoftWate Systems 
POB 55 
Shrewsbuiy. NJ 07701 

Price SJ99 

Computer needed 8080·family microcompure.r Wllh 
noppy- or haJd·dfsk mass storage 
and at least 56K bytes of main 
memory 

Documentation 86-page loose-lear manual 

Audience Systems and appHcarion sortWare 
dev /ope~ 

BOS C Compf!er 

c compfler and um/ties for 
CPIM-80 

l..S 

B. D. Sottware 
POB 9 
Brighton. MA 02135 

mo 
8080-timify mrcroc:omputer WltM 
noppy- or hard·dlsk mass st.o rage 
.and at least 40K byres of main 
memory 

185-page loore·lear manual 

Systems and appflcatlon software 
developers, hobbyists 

080 C CompiJer 

c compirer and utflllles for 
CPIM·BO 

2.0 

The Software Too/Works 
14478 Gtoriecra Or. 
Sherman Oaks.. CA 91423 

S49.95 

8080-famlly microcompurer With 
floppy· or hard-dis mass storage 
and at least 481< bytes of main 
memo')' 

35-page loose-reaf manual 

Systems and appllca1ion software 
developers, hobbyistS 

compiled separately and linked 
together.) Still another reason for the 
remarkable speed of the BOS com­
piler is that there is no assembly-lan­
guage phase: the code produced by 
the compiler is ready to be linked 
with the BDS linker. 

A library utility is supplied to 
manipulate the relocatable object 
modules produced by the compiler. 
These are not compatible with the 
commonly used Microsoft relocatable 
format, and the BOS compiler 
doesn't have an option lot generating 
Microsoft-format code. A symbolic 
debugging program is included with 
the BDS package sold by some dis­
tributoIS. If it is not included, it is 
available &om a users group at a low 
cost. 

The BOS compiler makes no claim 
to accepting Kernighan and Ritchie 
standard code. There are a number 
of variations from the standard that 
are well documented in the manual. 
These are mostly restrictions of one 
kind or another. So BOS code, per se1 

should normally compile under 
Unix. 

Unfortunately, the buffered file 1/0 
functions supplied with the BOS lib­
rary are not standard. In some cases, 
they appear to be designed for 
greater efficiency or ease of im­
plementation under CP/M-80. In 
other cases, the changes serve no ap­

parent purpose e>ecept to limit port­
ability between standard C code and 
BOS C. 

The code generated by the BOS 
compiler was somewhat sloweY than 
average, although the object pro­
grams were relatively compact. BDS 
C programs can often be speeded up 
considerably by intelligent use of the 
preprocessor and by recoding some 
of the library functions into assem­
bler. I know of at least one package 
of BOS C assembly-language func­
tions that is available from a number 
of CPfM computerized bulletin-board 
systems around th country. 

A considerable amount of other 
BDS C sow-ce code exists in the pub­
lic domain- everything &om games 
to quite sophisticated system utili­
ties-and there is a national users 
group to help distribute it. This stock­
pile of public-domain software exists 
because BOS C was the first C com­
piler to become available fo r 
CP/M-80. 

What distinguishes the BOS com­
piler, aside from the fact that it has 
been on the market longer than the 
others, is its ease o£ use. The entire 
package is a programmer's delight. 
It's not just their speed that sets the 
programs in this package apart. They 
are clean and comfortable and in­
tuitive. The source code for the lib­
rary and run-time routines .is com­

plete and well documented. A larger­
than-average number of utilities and 
sample programs is included with 
the package. The BOS manual is 
lucidly written and includes a good 
deal of technical information about 
the generated code. 

The C/80 C Compiler 
The C/80 compiler is a single pro­

gram that produces assembly-lan­
guage code. The compiler output is 
not compabble with CP/M-80's ASM 
assembler; but an absolute assembler 
that produces executable machine 
code (not .relocatable) comes with the 
package. Standard library routines 
are supplied in assembly language 
and are automatically included in 
every C/80 assembly. C/80 has an op­
tion to generate assembly-language 
code in Microsoft format, and a sec­
ond library is supplied as a Microsoft­
compatible, relocatable object file . 

The C/80 compiler was born as a re­
vision of the public-domain C com­
piler that was published by Ron Cain 
in Dr. Dobb's Journal back in May 1980 
("A Small C Compiler for the 8080's'') . 
C/80 has grown far beyond its public­
domain origins, however, and now 
supports a sizab1e subset of the Ker­
nighan and Ritchie language. Like 
the BOS C compiler, C/80 is not a 
complete implementation. The I/O 
library in particular leaves something 
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MAXI PROGRAMMING 

FOR MICRO-COMPUT RS 


Let ALCOR Language Systems 

D-anslonn You Into a 


Professlonal Programmer 

ALCOR Iansuages can guide you step­
by-atep from novice programmer 10 a 
aeasoned professional. All ofour sys· 
terns are easy to use and share a clean, 
simple Interface. In fact, all system• 
requhe only two commanda to com­
pile and eumtea program! 

Are You Tired OfStrugllng 
With The Documentation? 
No tonger will you have to fumble 
through poorly written manuals filled 
with a peculiar dialect ofprogramese. 
Each of our languages come with a com­
plete and well organized documentation 
set that includes a special language tuto­
rial for new programmers. 

Never apJn will you have to 
fipre out whether a problem 
la a language bug or a 
programm.lna error. 
For reliabWty. all ALCOR language com· 
pliers utilize staie-of-the·an design tech­
niques. The result is unequaled 
reliability and performance. 

MaJnframe power and 
tophJstfcatlon on micro 
computers. 
Are you tired of being told that the other 
llnauaae la a subset of the real thing? 
AllALCoR language systems are com­
plete langualfe Implementations with all 
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of the features expected in professional 
programming environments. 

Compatibility Is a reality, not 
an advertlsfn& almmfck. 
All Al.COR languages were designed by 
our own highly trained and professional 
staff of programmers. Not bonowed or 
copied, but exclusively created by us so 
that you can develop libraries of rou­
tines in any language that are callable 
from any other language. 

ALCOR language systems 
nm on a wide range of 
computer and operating 
system combinations. 
Professional programmers know that the 
portability of a pfOifam is a crucial fac ­
tor In applications. Rewriting appllca­
tiona every time you change computers 
is a waste of your valuable time and 
unnecessary with ALCOR languages. 

Ifyou want to develop 
quality software, do It with 
the quality language system 
fromALCOR. 
MULTI·BABIC-A revo/urionazy 
approach «>compiler design. MULTI· 
BASIC is rhe fi rst language system ro 
solve rhe BASIC comporibility problem. 
Not only does Ir supporr powerful /ea· 
tures such as recursion, it rompiles both 
MBA.SIC and CBASIC programsf 
C-ALCOR C is the-perfecr cool for sys­
tems programmers. It is a complete C 
implementation as described in rhe 
Kemigan and Ritchie book 'The C Pro­
gramming Language:• 

PASCAL-A powerful Jensen and 
Wirth standard Pascal thar is packed 
wirh the features necessary for serious 
program development such as random 
access fi les, dynamic strings and sepa· 
race compila tion. 
These laI1paae syatems are now 
available for moat Z-80 based mlc:ro­
computen with CP/M or TRSDOS 
compatJble operat1n1 ayatems. 8086 
and 68000 verslons aoon. 

Yours for the asking! 

D Yes! Please rush via rerum mail 

your information package describing 

these new languages now available. 


D Pascal 

D Multi-Basic 

D C Language. 


Address--------- ­

City ___________ 

. s~ce ~ 

ZiP----~ 
FREE infonnation-pocked brochure. 


Call or write 1oday co: 


Jt-1A....---....~~Syste-.,.ms~111 
800 W. Garland Avenue, Suite 204 
Garland, TX 75040 
Telephone: (214) 494-1316 

J'llUCl<nl ntSDCIScw...,._,..G(1lla.lv<"orporo1111a. 13' .v..., 
~--o(Df/ttaJ-ll&Wt"loa"""""'"'ol 
Alla'*'(I. 
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At a Glance 

I Name 

Version 

Manufacturer 

Price 

Computer needed 

Documentation 

Audience 

Telecon C Compiler 

C compiler and udHties for 
CPIM·BO 

2.7 

Telec:on Systems 
1155 Meridian Ave.. Suite 218 
san Jose. CA 95125 

S200 

8080-famny microcomputer w /li1 
floppy- or hard-disk mass 
storage and at least 48K bytes 
of main memory 

16·page loose·leaf manual 

Hobbyists 

Whitesmiths c Compiler 

C compiler and utilfries ror 
CP/M·80 

2.1 

Whitesmiths Led. 
97 Lowell Rd. 
Concord. MA Ol742 

S750 

8080-family microcomputer 
with floppy· or hard-dfsk mass 
storage and at least 60K bytes 
of main memory 

loose-leaf manual of more than 
300 pages 

Systems and applica tion soft· 
ware developers 

Apple® II, Ile 
5 megabyte 
Removable 

HARD_ DISKTM 
s1,295 

HARD_ DISK is 
desig ned fo r fast access 
to large data files. 
T he Removable 
HARD_ DISK PAC ™ 
can even replace floppy 
diskettes as a very 
reliable backup media 
and eliminate the need 
to add floppy disk 
drives. 

O ne Year Warranty 

205-87 1-0987 

Digital Electronics Systems 

107 Euclid Avenue 


Mountain Brook, AL 35213 


HARD- DISK, PAC • te •ndrrmatkJ af DJSit11I Ekctronk 

S1•u!nil; Int. 

A ppLe ll, Ur: i• • tndcm.rk of Apple ComiMJtet-. Inc, 


to be desired. But given the $50 sales 
price, you would have to be crazy to 
complain. 

Its limitations notwithstanding, 
C/80 is not a toy compiler. The code 
it generated for the test programs was 
reasonably fast and the most compact 
produced by any of the compilers 
that I tested. CJBO is obviously 
capable of doing serious production 
work. Walt Bilofsky's Software Tool­
works, which sells 080, also markets 
several products that were compiled 
with it. 

C/80 writes object files in 256-byte 
chunks, so there was sometimes a 
discrepancy between the size of the 
object code as reported by the com­
piler and the number of 128-byte 
CPIM-80 sectors that were actually 
written to disk. (My statistics reflect 
the latter.) 

The C/80 package includes a very 
valuable development tool: a profiler, 
a program to measure which parts of 
the code a program spends the most 
time executing. Unfortunately, it is of 
limited utility to those without 
Heath/Zenith computers because it 
uses a dock counter maintained by 
the Heath system software. A trace 
program is also included. It provides 
a list of each function call and return 
in the executing object program. The 

Ct80 manual is short but well 
organized and well written. 

The Telecon C Compiler 
The Telecon C compiler, also a 

single program, produces code for 
the standard CP/M-80 absolute as­
sembler, ASM. Library routines are 
incorporated into the compiler out­
put from an assembly-language file 
that is supplied with the package. 
The manual states that the compiler 
is capable of producing code for a re­
locating assembler but gives no hint 
about the format or what additional 
programs are required to assemble it. 
The compiler produced serviceable 
code that ran a bit slower than 
average but was relatively short . 

The Telecon library is nonstandard 
and incomplete. There is no dynamic 
storage-allocation function, for exam­
ple, so I could not compile the sort 
program. As noted earlier, I found 
one bug: the compiler won' t accept 
array subscripts that involve the adcti­
tion of constants. 

The Telecon shell, a command in­
terpreter that is included in every 
compiled program, makes this com­
piler rather different from the rest. 
Telecon programs do not execute in 
the normal manner. After you invoke 
them, you are required to type in op­
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canyour microcomputer 
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) 397-8110. 

Standard Features...CLEO 3270 
• Bisynchronous 3276-2 protocol to 9600 baud 
• SDLC 3271 -12 and 3275-12 protocol 
• Up to eight line cluster activity 
• Selectable control unit address 
• User install program for various CRTs 
• 3278 emulation for ASCll CRTs 
• Avallable for CPI M"' . MPIM"', MsDOS'". TurboOOS"'. Unix'". 

and Xenix'" . 
• Coded m C language 
• 3276 12 protocol. coming soon 

Standard Features...CLEO 3780 
• Point-to-point and multipoint communications 

• Available forCP/M" . MP/M"'. MsDOS'". TurboOOS'" , Unix"'. 
and Xenix'". 

• Supports t ransparent mode 
• Coded in C language 

Clrcle 318 on Inquiry a.rd. 

CP / M LB a Trademarl< of Digital Research . Inc. TurboDOS Is a Tnidamarll or Software 2000. Inc. 

MP/ M Isa Trademark of Olgrtal Research. l~c. Uni• Isa Trademark of Bell L.abs 

MsOOS Is a 'Tradcmarl< of Mlctosctt. Inc. Xenix Is a Trademark of MlcTmoft. Inc. 




tional arguments that would normal­
ly be placed on the CP/M-80 com­
mand line. Even if the program 
doesn't require any arguments, it still 
needs a carriage return before it starts 
to run . 

lt is possible to work around this 
lo some extent by using the CP/M-80 
XSUB facility or a Miqoshell com­
mand file. But the compiler would be 
much more useful, in my opinion, if 
the shell feature were optional or 
were left out altogether. The Telecon 
manual is poorly written1 badly 
organized, and incomplete. 

Whitesmiths C Compiler 
The Whitesmiths C compiler is 

supplied as three separate pro ­
grams-a preprocessor, a parser, and 
a code generator-each of which pro­
duces intermediate files. The output 
of the code generator is assembly-lan­
guage code for Whitesm.iths propri­
etary A-Natural assemble an inter­
esting program in itself, which per­
mits assembly-language program­
ming in a notation that is somewhat 

more. intuitive and high level than 
standard assembly-language mne­
monics and syntax. 

A linker is supplied to combine fhe 
output of the assembler with the 
standard library. The relocatable out­
put of the Whitesmiths assembler is 
n ot Microsoft-compatible. A separate 
program is included for library ma­
nipulation. 

The Whitesmiths compiler gener­
ated code that was fast but long . The 
manual describes some tricks to re­
duce the size somewhat. For exam­
ple, the run-time support for redirec­
tion of input and output can be re­
moved . But even so, the Whitesmiths 
programs would be relatively big. 

H takes five separate programs to 
compile, assemble, and link a White­
smiths source file: the preprocessor, 
the two-compiler stqge ~ the A­
Natural assembler, and he Unker. 
That is a slow process. My fotu' test 
programs took from 4% to 6% 
minutes to compile and link-rough­
ly 12 times as long as with BOS C, the 
fastest compiler. 

Tex.as Instruments Model 850... 
the new American-made printer 
that beats the imports on price, 
performance and compatibility. 

.(..) ' t:~~~~~l{ 

>---------~ 

Buy, lease or rent the new 
Tl 850 desktop printer from MTI. 

150 cps, 9x9 dot matrix,both bit image and mosaic graphics with 
better resolution, easier font-changing1 both parallel and RS232 
interfaces standard. These are just a few of the features of the new 
TI Model 850. Truly a sensational printer designed to be compat­
ible with yout' desktop personal computer. 
MTI is an authorized distributor of Texas Instruments' full line of 
portable terminals, matrix print.ers and Professional Computers. 
Whether you buy, lease or rent our equipment, you' ll find MTI 1s 
the one source for all the terminals, peripherals, systems, applica­
tions expertise and service you'11 ever need. Priced right. Call us. 

New York: 5161621-6200. 212/767-0677, 518/ 449-5959 
Outside N. Y.S.: 800/645-6530 

New Jersey: 2011227·5552 
Ohio: 2161464-6688 

AUTHOAIZED 
DISTRtatnOO 

·aED" Discounts 
TUAS '41 

I NST~l l ME'fl"SVISA & MasterCard 
~SljiWNCJrovp 

Appllca.Lloru Sp.,.,.biU•U & mo~ib\lton, Now York, New Joney 111d Ohio. 

OF.Ci lnL•I. Lear ieglt!r, Texas lnmum, 11 i.i, O~t~producu, Di1blo, 3Com, 

H ze tine, llllc;al· V~d c. Dil!l!.a.I f:n in rlnii, MICOM, Clphu, lJ.S.Oe.1lll!l,


Protocol Comput~n, MlcroPto, Micro1.o!L, Polygon ..id S .I cL 
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While Whitesmiths C is a complete 
C implementation, it does not meet 
the Kernighan and Ritchie standard . 
The assignment operators follow the 
Unix version 6 compiler. That is1 to 
increase n by 2, you use: 

n =+ 2 

instead of 

n +; 2 

which is what .Kernighan and Ritchie 
and the current Unix compilers call 
for. 

The Whitesmiths 1/0 library is 
complete, but it is idiosyncratic. 
Many of the differences are 
trivial-different names for the string 
functions, for example, or for the 
arguments to the formatted printing 
function, printf-but there are some 
functional differences as well . All in 
all, Unix code will gtmerally not com­
pile under Whitesmiths C1 ver ion 
2.1. 

Whitesmiths C does give every im­
pression, however, of being an excep­
tionally solid and professional prod­
uct. While I did not attempt anything 
that even resembled a full validation 
test, I got the feeling when working 
with the Whitesrttiths compiler that 
it will perform e actly as the 
documentation states. The documen­
tation is a bit hard to use-one of the 
features that was modeled quite 
literally after Unix-but it is detailed 
and complete. Alas, it has no index . 

The Envelope, Please 
I had hoped to find one C compiler 

that was dearly the best of the lot. I 
didn't, bu t 1 know now what I am 
looking for. It should ad.here to the 
Kernighan and Ritchie standard as 
closely as Aztec C1 perform compila­
tions as rapidly and have as dean an 
implementation as BOS C, be as de­
pendable as Whitesmiths C, and be 
priced like C/80. Any takers?• 

Chris l<&m IApartmtml 839, 201 I St ., SW, 
Woshfogto111 DC 20024) is ll frmrnnlist mul com· 
prill!T' holJbyist . He wrote BYre's fi rst review of l1 

C ln:ngunge tnmslolor, ':4 User'.s Look at ti11y-c," 
wlticlr nppented ni tht Oin.'Ttiber .1979 issue, ptJge 
196. 



Powerful CP/M 
®

Software. 
For Apple, Osborne, Xerox, Kaypro, North Star, SuperBrain, Heath/Zenith, and others. 

Now only S29.95 each! 


NEVADA 


COBOL 

was $199.95 now only $29.95. 

When we introduced Nevada COBOL in 1979, ii was loaded w ith 

innovations . Today's Edition 2 is even bette r! 

O Extremely Compact. You can compile and execute up lo 2500 

statements in 32K RAM, 4000 statements in 48K, etc. 

D It's based upon the ANSl-74 standards with leve l 2 features such 

as compound conditionals and lull CALL CANCEL. 

O You can distribute your object programs royalty FREE! 


You get a diskette, 153-page manual with lots of examples and 16 
complete COBOL source code programs. 

Also available : COBOL Applica tion Packages, Book 1 S9.95 

NEVADA 


FORTRAN 

was $199.95 now only $29.95. 

U Based on ANSl-66 standards with some 1977 level leatures. 

CJ IF .. THEN . . ELSE constructs . 

D A very nice TRACE style debugging. 

D 150 Eng lish language error messages. 

CJ You get a disk.ette, 174 pages or Documentation and five sample 

programs. Requi res 48K RAM . 


NEVADA 


PILOT 

was $149.95 now only $29.95. 

D Perfect fo r industria l train ing, office training, drill and testing, 

virtually a11 p(Qgrammed instruction, word puzzle games. and data 

entry facilitated by prompts. 

D John Starkweather. Ph .D .. the inventor of the PILOT language. 

has added many new features to Nevada PILOT. There are com· 

mands to drive opt ional equipment such as Video Tape Recorders. 

There 's a built-in full-screen text editor, and much more. 

D Meets all PILOT-73 standards for full compatibil ity with older 

versions. 

D You get a diskette, 114-page manual and ten useful sample 

programs. 

:i See Review in Microcomputing, January 1983, page 158. 


NEVADA 


EDIT 

was $119.95 now only $29.95. 

JJ High quality text editing for micros! 
IJ A character-<:>riented lull·screen video display text editor designed 

specifically to create COBOL, BASIC and FORTRAN programs. 

D Completely customizable tab stops, default file type, keyboard 

control key layout and CRT by menu selection. 

O The diskelle comes with an easy lo read manual. 


®~-------------------------------------------------To make°"' so1tw<>re <>•allable to even more micto users. wo'vo slashe<I our prices 
Whaf s fll(l(e , we're oUering a mooey t>ack guamntoo . II fOf any reason you"re not 
completely sa11sli&d, ju.st re1urn the pac.kaga-in good coodlllon w11h Ille sealed 
d1sket1e unopened-within 30 days 81\d we 'It re fund your money completely 

This is a l1mi1ed Ume oller, so order yours lc>day! 

Shipplng/handllng fees Add S4.0010< hrst pac ill;)e and S2.00 oaCl'l addltlOl'laJ 
package. OVERSEAS Add S15.oo lor flrs1 pa.ckage and ss.oo each additional pack· 
age. Checks must be In U.S. funds and dr~"'" on a U.S. bank! 

Tradema.ks: CPIM, Olghal Research; TRS.80, Tandy Corp.; TeleVldeo. TeleVl(leo 
Sys1ems. Inc .: Apple If, A;pplo Computer Inc .: Osborne 1, Osborne Com1>LJter Corp.• 
xerox !120. Xero~ Corp., Kaypro, Non-Linear Sys.; Heath/Zenith. Heath Co.: IBM. 
lnternalit:Wlal Business Maehlne, Corp. 1983 Ellis Compuung 

MAIL TODAY! To: Ellis Computing 
3917 Noriega SI. 
San Francisco, CA 94122 
(415) 753-0186 

I 
I 

T he CP/M·BO Operating Systems and 32K RAM are required. 

Indicate diskette format : 
8 11 D SSSD (Standard IBM 3740 format) 
51/•" LJ Apple CP/M O Osborne 

D North Star DD O North Star SD 
D TRS-80 Mod I (4200 hex) 0 TRS­ 80 Mod I/Mapper 

Heath, Hard Sector D Heath, Solt Sector 
D Micropolis Mod II D Superbrain DD DOS 3.X 

(512 byte sec tors) 
CJ Xerox 820 (Kaypro) O TeleVideo 

Indicate software packages: 	 D COBOL D PILOT 
0 FORTRAN 0 EDIT 

Send my order for packages @ $29.95 each Total 
COBOL Applications Package @ $9.95 each Total 

u Check enclosed In CA add sales tax 
Shipping/handling 

0 MasterCard U VISA TOTAL 

II --------------- Exp. Date _____ 

Signature -------------------- ­
Ship to:
Name _____________________~ 

I 	 Street 
1 EL IS COMPUTING 

L 
City/St/Zip 

Country J 
I ------------··----------------------------____..._. _-­
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Your DISCOUNT Source 
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•.. 125 Northwest An1lytlc1l
GL . .......... ........ 595 389 St>tpak ............. 495 369 RS232 AsYnch BSTAM .. ..... ... .... 149 

........ JSI 700 398 1n-.en1ory .......... . 595 389 Dasls Adapto1 ............. BSTMS. 149 

dBASE II w/Uset's Orde1Enuy ......... 595 389 Puntluation & 
Gulde . ..... ..... 151 729 419 Payroll .......... .... 595 389 Style .......... ..... 264 

Financial Planner .. 700 489 lnnovallro Soflware The 
A1p ea Sof11nre Fast GraphS •• .. .••• 295 159 PBL 

Gnmmallk ......... 75 56 TIM ll l . ... ...... .... 495 279 p 113 

Prootreader 321( 50 38 Inloll PC 
Prool readerSOK .•. 50 38 Data Design .... .... 225 169 c 150 

P1oo f rea.der~K .•. 50 38 lnle llect Assoc Iates 600 

Beama,n PotttJ PC Text .............. 100 73 Concunenl 

Powerlext •..•....... 399 369 Window............. 150 113 CP!M-86 .. .......... 350 264 

8es1 Products ISM CPfM-86 ........... , 60 45 

Personal Financial Graphmaglc ........ 90 65 An Level2C090 L86 .. 1600 1200 

1111m ........ ......... 95 S6 GraphmagicCombo Conquest ... .. ... ... 23 17 Pascal MT + 86 • 400 300 

Bible Research ······················· ISO 119 Computtr St ocks Pase 

THE WORD Mathemagic ........ 90 65 & Bonds ....... ..... wllh 450 

.......... 14 6 Lexlscll 9$0 Ot<iwPoker ...... .. . 94 

Spellbinder ......... 495 2.59 Galaxy 

Uleboa1 d 195 

Atcountant .... ..... ms 160 C·Food 59 

Byrum Soltwara Smorgasbord .••. .. 195 

BSTAM .... .... .... .. laltlc:eCCompUer . 
SSTMS ...... llfelree 

Volk&wr 1114 

357 

637 

.. 331 
269 

713 

ly .... 188 

Condor3 ....... Systems 

al Sol Anal~sl .............. 250 188 

FCM (firs• C1 AP ........ ... ..... ... 1250 790 

Mail) ........ 
ne AR .................. . 1250 790 

HomeAllcou Crossnre ............ 30 22 GL .... .. .. ..... ... ... 1250 790 

Plus ............. 11orn Frooger ........ ..... 35 26 Inventory .... .. ..... 1250 790 

aCap1vre 90 Ulysses &Golden Letterighl ........... 200 150 

Ma111agemen1 upersott Flee"" ............... ~o 29 NAO . ............... 100 75 
Optimizer ..... .... .. 200 149 Sirius OrderE.nll)' .... ..... 1250 790 

Real Eslale I Personal Data Base 125 93 Conquest (Call lo PR ................... 1250 790 

Pro. ....... .... .. Synap!O Video Arms) .... .... ..... .. 30 22 OSort ............ ... 100 75 

Dtnv•r So!lwuo ...... (4 1 Rle Manager . .. .... 150 112 Strategic Slmula11ons wooII 

Easy .. .... ..... ... ... 750 pell .... . 141 Syner9IJtlc W3rp Factor ........ 40 30 Move II .............. 15() 99 
Word1Spel11Mall Data Repotter .... .. 250 169 

Money Decisions .................. [41 845 558 Terasolt 
'il>l1 ...... .. ......... 199 129 Wordstar ....... [ 4 I 495 327 Thinker ........... 75 56 
Money Occislons Mlcrocrall \fersa1ei11 .......... .. 200 172 
Vol2 .. ... ..... ....... 230 169 le11al Bill Ing/ Versa CompuUng 
Money Patk Vol 1 Timekeeping .••...• 750 385 Gr.iphics Hardcopy 25 19 

........... ....... 400 299 Prolessional Versawrite r 
Emerging Technoroor BlllmolT!me ........ 750 385 Graplilcs Tablet ... 299 249 

Edlx .......... .... ... 195 149 Mlcfosoll Vlslcorp 
WO ROIX ............ 195 149 BAS ICCompller .... Business 
!;DIX + WOF\D IX .. 390 279 Busin ess BAS IC .... forecasUng Model 100 78 

Righi Simu1a101 .. .. 50 38 Desktop Plan ....... 300 Z29 
dGRJ\PH ............ 295 195 "Lisp I .,.S1an .. .. ... 250 188 Visicalc ............. 250 169 
dUTIL .............. 99 59 M.ulOplan ......... .. 275 189 Vlsidex ... .... ....... 250 189 
Ouicitcode .......... 295 185 "Mall\l"Simp .. .... JOO 225 Vlsillle .............. 300 219 

Fr1ondly Sul\wore Pascal ....... .. ...... Vlsischedule ...... , 300 234 
f riendlyware ...... 50 38 MlcroslUI Vlslspell ........... . 225 183 

Crossta1 VlsltJend/plot ...... 300 215 
Smancom2 ....... 19 90 Smar1modem ...... 195 135 Vislword ... 375 298 

Howard Sams North Amorlun WooII 
Programmef .. ... .. 200 150 <<ANSWER>> .. . 250 159 Movell ..... ......... 150 99 

Howard Sottware 
Real Estate 

Amnced Dpe1111ln9 

PC Sol\ware-MSIDOS 

Analyzer ......... ... 250 185 

Sy1tem1 LIST SALE Tax Preparer 1983 . 250 185 

The Programmer ... zoo 150 lnform•llonS.oluUon1, lnc . 
Alpha Sollware 25:01 The 25th 


Appte·IBM 
 Hour ...•• .. •.•.... •. 100 74 

Connection ......... 195 13!i IUS 

Dalabase Mana~er . 245 169 
 Easy Flier ........... 400 279 

~allUst .. ...... .... 95 67 EasY Planner .. ..... 250 188 


Typefaces .. ......... 125 87 
 Easy Speller 2 ...... 225 135 

Ame rican Training lntunatlon•I E~sy Speller 21 

Power tor PC DOS . 75 56 
 Legal ........ ... ..... 350 229 

Appl led Sollwaro Technology Easy Spell~r 2/ 


OBASE ............. 189 143 
 Medical . ......... ... 350 229 

Versa1orm .......... 389 259 
 Easy wr11er II .••••. . 350 229 

Aptei f inancial Mgmt 

Epson to Pr(s m ..... 38 
 (ARIAPtGL) ..... (SJ 1495 1019 

PCTicker Tape ..... 22 AP ... .. ... ...... .. ... 595 389 
Ra nbow Writer AR ................... 595 389 

Ashlon-Ta1e 
dEIASEU 

Prncessor 

BPI 


Pe1sonal 


Cavalier 
Ch<mplo 
81atkjac 

Centrt l Pol 
COPY II P 

Comprehent 
PCTulor 

Coma ue 
Flnancia 

Conuplv 
OeskOrga 

Condor 
Condor 1 

Conllnent.

P1operty 

01l1mos1 

E,,gie 

&2 

For A Goller 

Hty11 

PC H.rdware 	 64KRAM ........... 350 249 svmtec 

64KRAMChipSet , 175 139 Light Pen ........... \50 126 


LIST SALE 128KRAM ......... , 525 379 TanGon 

Combo+ 64K ..... 595 429 192K RAM card .. .. 700 499 TM I 00·20rive 
Mega + 64K ....... 595 429 256K RAM card .... 875 624 (5 W OS) ... .... (5) 650 249 

TG 

ASTRnnrc~ 

Pl 
PC-Hayes Cable .... 35 29 JoysUck ............. 65 49 

Corvus 
PC Interlace. 

Cable. Man......... 300 239 ocs 
 Trackball ......... .. . 65 49 


BigBlue ............. 595 449 


Joysllel> ............ 

Krall 

70 52 Ou ad ram PG Cl'IM·86 
M1crosot1 641( Ouadboard .•.. 395 289 


Mouse .. ' ....... 195 149 256K Ouadboard •. . 595 435 A•h1on -Tale UST SALE 

64K ChipSet ....... 95 75 
 dBASEll ........ [SJ 700 398 

Ouadcolor I . ........ 295 2.20 ey1om Sollw111 
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Nine C Compilers 

for the IBM PC 


Several versions of C are available for the IBM PC and the MS­
DOS operating system- one of the most lucrative software markets 

for applications written in C 

The IBM Persona] Computer, a 
popular software-development vehi­
cle for Intel's 8086 family o pro­
cessors, is blessed with a profusion 
of peripherals. This environment has 
encouraged a dozen C language com­
pilers so far., and several more will 
soon be added to the list. 

After first outlining some general 
differences in compiler implementa­
tion, we'U take a look at nine com­
pilers : c-systems C, Caprock small-c, 
Computer Innovations C86, DeSmet 
C, Intellect Associates C88, Lattice C 
(Microsoft C), Quantum C, Supersoft 
C, and TeJecon C. One comes bun­
dled with its own operating system, 
four run only under PC-DOS (the 
IBM PC version of Microsoft's MS­
DOS), and the four remaining are 
available fot either PC-DOS or the 
CP/M-86 operating system. 

About C 
Why all this interest in a low-level 

systems-programming language? The 
president of a commercial systems 
software house recently said that C 
has only two real advantages over 
other worthy programming lan­
guages: it is the only one he could get 
competent assembly-language pro­
grammers to use without sjgnificant 
backsliding in effort and enthusiasm 
and the only one that does not n eed 

by Ralph A. Phraner 

to be extended to be useful. The lat­
ter point explains why, while subsets 
abound, there are virtually no non­
standard C supersets (a weakness in 
Pascal and FORTH) and thus no in­
tentionally variant implementations. 

C is a language of concise, consis­
tent, pragmatic structure; its specifi­
cation is widely available in a book 
that, in addition to providing a for­
mal definition for the language, also 
includes many small teaching pro­
grams. Implementers are more like­
ly to adhere to the standard because 
adherence .is easy to verify. This con.­
tributes to the portability of programs 
written in C. Even the compiler 
writer can transport his tools and 
programs from an old machine to the 
new one w ith a minimum of effort. 

Benchmarking 
For the record, the evaluation and 

te ting was done on an IBM PC 
equipped with Intel' 80 7 numerics 
coprocessor, two single-sided 160K­
byte disk drives, and PC-DOS 1.1. 
The machine's 832K bytes of memory 
were partitioned under PC-DOS to 
allot 192K bytes for the operating 
system; the remaining 640K-byte seg­
ment was used as a semiconductor 
disk emulator addressable as any of 
three logical drives, A: , B:, or C: . 

Until performance profiling and ex­

ecution tracing by function become 
standard microcomputer software 
workbench features, the soft spots in 
software and compiler design remain 
obscure. In an effort to uncover some 
of these differences, I included a set 
of small, simple functions in the 
evaluation process. These were de­
signed to test separate facets of the 
compilers' construction and function 
to show how they vary in incremen­
tal code size and execution speed. 

The integer math and elemental 
pointer benchmarks (listings 1and2 
on page 142) illustrate the simple ap­
proach used. The outer-loop count is 
kept the same in all functions, so its 
influence is effectively factored out of 
the results. The integer-math code 
spends roughly equal processor time 
in each of the four operators and, by 
scaling, allows the eva1uation to in­
clude byte-byte, byte-word, and 
word-word sized operand pairs. 
Boundary conditions are intention­
ally avoided. The pointer function, so 
simple as to be self-explanatory, is 
one way to measure efficiency in 
po.inter use for array access. 

The benchmark sleve.c is identical 
(no register variables, no moving the 
array inside the function body) to the 
benchmark code published in Jim 
and Gary Gilbreath's article, 
"Eratosthenes Revisited : Once More 



At a Glance 

Name 
c·syscems C compllt>t version 1.14 

fype of Software Package 

C programming language complier 


Manufacturer 
c·systems 

POB 3253 

Fullerton, CA 92634 

17 14) 637-5362 


Price 

Compill'r: S 195 

Deougger. Sl95 


Format 
5 V~ -inch double-density single-sided IBM 
PC-compaclble PC·DOS format nappy dfsks 

iype of Compiler 
Produce5 assembly language 

Computer Needed 

IBM·PC running PC·OOS Witl'1 r:wo single· 


, 	 sided disk drives and a minimum of J28K 
bytes of RAM: IBM Macro Assembler re· 
quired for use 

Documentation 
46·page loose leaf manual 

Audience 

Systems and appl/cadons softWare 

developers, C programmers 


through the Sieve" Ganuary 1983, p. 
284) and allows general comparison 
with benchmark figures in that arti­
cle and in other compiler reviews in 
this issue. Float.c was used to allow 
comparison between 8087 use on the 
PC and other systems that use the 
8087 at its full speed, as well as to 
show the relative performance of the 
compilers reviewed here. (Refer to 
" Comparing C Compilers for 
CP/M-86," on page 82 of this issue for 
details about this benchmark. You 
will also find information about 
benchmarks in Christopher 0. Kern's 
" Five C Compilers for CP/M-80" on 
page 110.) 

The compiler group as a whole 
showed the least execution time 
variance in efficiency of function call­
ing (which may explain the close 
grouping of results from the flbo.c 
benchmark used in the two articles 
mentioned above) . See tables 1 and 
2 for the results of the benchmarks. 
The greatest variance was for func-

Name Name 
Small c: PC I.I PC·DOS version N Cl-C86 C comprrer ver5ion l.33b 

fype of Software Package iype of Software Package 
C programming ranguage compiler C programming language complier 

Manufacturer Manufacturer 
Compurer lnnovac1om Inc. 

POB 13814 
Glprock Systems Inc. 

ro Mechanic St 
Arlington. TX 7 60! 3 Red Bank. NJ 07701 
jB17j 261-4493 12011 530-0995 

Price Price 
S35 5395 

Format Format 
5 ~ -inch double-densrr:y single-sided IBM 51/4 -inch double-density single·s ded IBM 
PC·c:ompalJble PC-DOS fbrmat floppy disk PC-comparlbte PC-DOS or CP/M-86 fcrmat 

floppy disks 
1}'pe of Compller 
Produces a5sembly language fype of Compiler 

Produces object Code 
Computer Needed 
rnM PC running PC-DOS.with two single· Computer Needed 
sided disk drives and a rn'nirnurn of MK lBM PC running PC·DOS or CPIM·Bb With 
bytes of RAM: IBM Macro Assembler re­ two srngle·sided di:>k drtves and minimum 
quired ror use of 96K bytes of RAM 

DocumentationDocumentation 
17-page staple-bound manual 143-page loose-lear manual in vJnyl ring 

binder 
Audience 
Experimenters, students. and hobbyists Audience 
Who want ro lt>arn more about C Systerns and applic.aaons software 

developers. C programmers 

system, the compiler's usefulness 
and flexibility are greatest because 
assembly language interlace is 
simplified. 

Does it genemte object code or assembly 
language? Object-code generation 
often results in faster compile times 
and more efficient compiler-code op­
timization. If assembly language is 
produced, the effective compiler price 
must be increased by the $100 price 
of the IBM Macro Assembler (as in 
the case of PC-DOS), unless you al ­
ready own one or (as in the case of 
the DeSmet compiler) one is pro~ 
vided. Perhaps more important is the 
time penalty that an assembler ex­
tracts from the programmer. On the 
other hand, assembly-language gen­
eration might be necessary if much 
low-level hardw~re or operat­
ing-system interfacing is needed or lf 
any time- or space-critical code is to 
be written. If the compiler's output 
is assembly language1 code optimiza­
tion for speed or compactness offers 
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tions measuring performance in ad­
dress arithmetic. Function-calling 
measures (with and without argu­
ment passing) showed that those 
compilers that implement register 
variables always incur a penalty in 
code size and execution speed, 
whether this feature is actually used 
or not. Test results are dramatic and 
slow some of the top-rated code 
generators to the crawl of the poorest 
performers. Quantum C and c­
systems suffered heavily from saving 
the 8088's ST and DI registers on each 
and every function call, regardless of 
whether they are actually used, and 
restoring them both on every return . 

Implementatio.n Differences 
Peculiarities and variations in how 

a compiler is written point up some 
criteria to consider. 

Does it use the linker s11pplied with the 
tin.live operating system or one of its own 
unique format? By using the standard 
linker supplied with the operating 



ERG/68000 

MINI-SYSTEMS 

D 	Full IEEE 8981S100 compatlblllty 

HARDWARE OPTIONS 
0 	 BMHz, 10MHz or 12MHz 68000 

CPU 
0 Memory Management 
O Multlple Port lntelllgent 1/0 
0 84K or 128K STATIC RAM 

(70 nsec} 
0 258K/612K or 1MB Dynamic 

RAM, with full parity (150 naec} 
O 51/4" - 8" DID, DIS floppy dlak 

drives 
D 5MB-40MB herd disk drlvea 
0 Full OMA Diak Interlace 
D SMD Dl1k Interlace 
0 1/4" tape streamer 
D 10 to 20 slot backplane 
D 20 or 30A amp power supply 
D Deak top or Rack mount 

cabinets 

SOFTWARE OPTIONS 
D 	88KFORTH1 systems language 

with MACRO assembler and 
META compiler, Multl·uaer, 
MulU· Tasking 

D Fast Floatlng Point package 

D Motorol111 MACSBUG 

0 IDRI& Operating System with 


C, PASCAL; FORTRAN 77, 
88K·BASIC1

, CIS COBOL\ 
RDBMS 

0 	 UNIX2 Sys Ill C, etc. 
0 	 CP/M-88K' OIS with C, 


Aaaembler, 88K·BASIC1, 


88KFORTH1, Z80 EMULATOR•, 

APL 


0 	VED68K1 Scrwen Editor 

Trademark 1EAG, Inc. 

2BELL LABS ' Dlgltal ReHarch 

'Micro Focu1 1Whlte1mlths 


30 day delivery 

with valid Purchase Order 


OEM prices available 

For CPU, Integrated Card Sets 


or Systems. 


Emplrtcal Research Group, Inc. 
P.O. Box 1178 

Miiton, WA 98354 
208-831·4855 
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RAM execute time in seconds 

-------- ----- ---- -----· ·· · 
Incremental file size in bytes 

Compiler Manufacturer loops.c control2.c luncall1.c intmath3.c pointer1 .c 

c-systems 35.8 26.2 15.5 12.3 75.0 

128 512 256 640 128 

Caprock Sys1ems (1 ,2) 133.0 no goto: 25.0 50.7 228.3 
or case: 

256 384 1920 256 

Computer Innovations 3t4 19.7 17.1 13.8 75 2 

84 388 212 612 100 

Desmet 19.9 13.4 10.9 11.6 41.7 

0 0 0 512 0 

Intellect Associates (2) 56.8 no goto: 12.2 21.6 f 98.3 

128 256 371 128 

Lattice 19..9 10.7 11.0 7,5 38.2 

0 256 128 256 0 

Quantum 20.0 14.0 29.0 12.0 42.0 

74 295 263 510 88 

Supersoft 47.0 26.0 12.2 26.3 108.3 

128 640 384 1792 256 

Telecon faited 27.6 11.6 20.0 88.5 
compilation 

512 256 1024 128 

(1) 'puts' substituted for 'printf' 
(2) 'While' loops in place or 'for' loops 

Table 1: Code generation and exerntion times of the standard BYTE Sieve of Eratosthenes 
benchmark sieve.c and a floating-point benchmark (lloat.c) for those C wmpilers that sup­
port floating-point operations. Times are given in seconds fo r bot>1 the floppy disk and 

· memory disk emulation modes. 

faster development than coding from 
scratch in assembly language. 

Are libraries standard and Unix com­
patible? Libraries of nonstandard 
functions may perform as well as or 
better than the standard functions on 
some specific machine, but when it 
comes time to move the code to 
another processor, the lack of stan­
dardization can prove expensive. 
Subtle differences in microprocessor 
libraries center around what a system 
call, in Unix, would directly or in­
directly accomplish . Popular micro­
processor operating systems require 
that subroutines simulate these calls. 

In particular, the areas of file and 
byte-stream IJO (especially open and 
fopen) are subject to small variations 
in implementation to make up for the 
lack of capability in the surrounding 
operating system. (Table 3 on page 
166 lists a full complement of stan­
d ard, single-user functions.) 

The c-systems compiler, which im­
plements a nonfloating-point subset 
of C, does not yet allow cast operators 
or typedef declarations (although th e 
developers expect to offer a fully stan­
dard implementation of C, including 
these abilities and floating point, by 
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Prowriter 65 10 . ... $345 
F-10 Serial .. . $1110 
F-10 Parallel. . $1110 
COMREX 
CR­ l·S .. . $670 
CR­ 1-P .. . . $760 
CR-2 .. .. $AVE 
DATASOUTH 
DS.180 .. . . $1170 
OIABLO 
620RO . $920 
630RO . $1720 
IDS 
Microprism 460 . ... $485 
EPSON 
RX80 $AVE 
MXIOO . $AVE 
FX60 .. .... . .. $AVE 
Free Cover with each Epson Printer 

NEC 
8023A .. $395 
3510 ... . .. $1370 
7710 .. . .............. $2045 
OKIDATA 
82A .. $390 
83A .. $635 
84S $1070 
84P . $980 
STAR MICRONICS 
Gemini 10X&15X . . $AVE 
TALLY 
MT 160L w/ Traders ... $570 
MT !SOL w/Tractors . $785 
TEXAS INSTRUMENTS 
810 Basic .. .. $1240 
TOSHIBA 
1350 Par or Ser . ... $1475 

TtLEVIDEO 
910 .... $570 
910 + $570 
920 ....... . . $735 
925 . ... . $740 
950 .. . . $915 
970 . ... . $1025 
803 .. . .......... $1860 

PIED PIPER 
COMMUNICATOR I ........ . $999 

C. ITOH 

sieve.c 
Compi ler Compile Time 
Manufacturer Floppy Memory 

c-systems (3) 55 28.0 

Caprock {1 ,2,3) 44 27.7 

Computer 
Innovations 51 11.8 

Desmet 41 3.8 

Intellect {1) 19 3.3 

Lattice 33 7.2 

Quantum (3) 39 8.0 

Supersoft (3) 88 53.0 

Telecon (3) 51 28.9 

float.c 
Compiler Compile Tlme 
Manufacturer Floppy Memory 

Computer 

Innovations 47.1 9.9 

Desmet 41 4.7 

Lattice 34 5.2 

Quantum (3) 38 8 

(1 ) 'puts' substituted for 'print! ' 

(2) 'whi le' loops in place of ~or' loops 

(3) compilation time includes assembly 

Link Time 
Floppy Memory 

Code Size 
Fi le Inc re-

mental 

Execute 

in RAM 

45 21 26368 15360 19.8 

14.2 3.7 12800 8704 69.3 

45 18.5 12864 234 17.4 

40 4.6 6144 0 12.1 

13 4.0 8704 8576 31.3 

40 10.5 19328 8320 11.3 

42 14 11513 8384 12.6 

40.5 11.2 24960 8704 313 

29 10.7 16256 8448 25.0 

Link Time Fi le RAM Execution 
Floppy Memory Size Library 8087 

35 19.2 13052 805 45.3 

39 4.9 6656 296 22.0 

41 10.3 12288 286 

44 17 3367 13.0 

Table 2: Incremental file sizes (factoring out the size of the library averhead) and execu­
tion times of some single benchmark ftmctions. 

August) . The 60 library routines and 
macroinstructions supplied include 
useful, PC-specific, BIOS (basic in­
put/output system) interface and 
video-display utilities, and the run­
time package supports 1/0 redirec­
tion . As this artide was written, the 
c-systems compiler and Digital 
Research C (for CP/M-86) were the 
only ones available that implemented 
multiple memory models, although 
others were imminent. The c-systems 
compiler, in addition to the usual 
small model, includes a cornmand­
line option and library for the 
medium model as well . Figure 1 il­

lustrates the variety of models 
available. 

While not an outstanding per­
former in terms of code size, compile 
time, or execution time relative to 
others reviewed, the c-systems com­
piler's unique and innovative options 
make it a useful tool. Integer math 
and local-variable access benchmarks 
produced relatively efficient code, but 
performance lagged somewhat in 
control-mechanism efficiency testing. 
Function calling was burdened with 
the register variable mechanism, sav­
ing and restoring SI and DI registers 
on each call and return. Code-

Auput 19113 © BYTE Publlationa Inc 137 
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Will this ear's 
bells an whistles 
be nextyear's
hoots a11d howls? 

NOT IF IT'S AGIFFORD. 
Freedom from obsolescenc now cos ts 

less thnn Sl0,000 fo r 3 users. Because 
Gifford Multi-User omputer Systems, 
based on industry standard IE E 696/ 

-100 with 20 bus slolr:, allow ample 
expandab il ity and upgradability as n w 
pro essor and peripherals are introduced. 
For example, up to four additional u er 
can be ;idded for only $600 each, plu 
terminal costs. All while protecting you r 
investment . 

That' why Gifford computer ystems, 
with their dual processor ompuPro 
CPUs. have proven themselves to be THE 

SYSTEM for business and t chnical 
professi nals requiring obsolcscence­
proof, hard-disk computers. 

GIFFORD GIVF5 YOU THE BEST 
OFTWO SOFTWARE WORLDS. 

We were the First company to develop 
a system that ru n any combina tion f 

and 16 bit CP/M TM program simul­
taneously. So, if you go with Gifford, 
you 'II know you can use th , thou ands of 
8 bit CP/M programs available, PLUS 
any of the more powerful 16 bit programs 
. .. at the same time. 

And. in addition lo compatibi lity with 
;ill the CP/M software that's out there, 

you also get Supcr­
Calc-86JM dBase JfJM 
and MP/ -86 ™FREE. 

PRICELFSS INFORMATION FOR 
THE PRICE OF A STAMP. 

We invite you to cut out the coupon 
and ma il it to us today. We'll send you 
a free brochure with detailed information 
regard ing all the other advantages of 
going with Gifford. Such as, our exclu­
sive networking and multi-tasking 
telecommunica tions packages, our two 
year warranty, complete service and 
support, system integration and custom 
ilppl ication software. Plus all the benefits 
of electing an IEEE 696/S-100 bus­
bascd system. 
MP/ M 8-16 is a propnetary implementation of 
MP/ M-86 and was configured for CompuPro by 
Gifford Computer SyS4cms. CP/ M and MP/ Mare 
registered trademarks of Digital Research . Super­
Calc i a trademark of Sorcim. dBase II i a trade­
mark of As hton-Tate. CompuPro is a trademark 
of Godbout Electronics. Prices and specifications 
subject to change. 
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Memory Models 
A thorough understanding of the models 

empluyed to structure memory usage 
beyond the familiar 8-bit processor, 64K­
byte domain is necessary. The revolu­
tionary innouations in software design will 
not come from using this newly available 
memory resource for more spreadsheet ar­
rays or a bigger memory disk emulator. 
Real innuvation and ere.alive design can 
only progress when the tools are available 
for concrete realizntions. 

TuJO compiler manufacturers (c-systems 
a11d Digital Resean:h) are already support­
ing larger memory usage, one has two ad­
ditional memory models in test sites (Lat­
tice), and at least two others (Mark 
Williams and Mark DeSmet) have defnite 
plans for supporting larger models in the 
near future. The tools are here; we need 
to know how they work. 

Although the lntel 8088 microprocessor 
used by the IBM Personal Computer can 
directly address over one million bytes of 
semiconductor memory, the manner in 
which this space is accessed leads to com­
promises in both hardware and software ar­
chitectures. For the processor to retain a 
16-bit internal dntapath (assuring relative 

ease in software migmtion from earlier Intel 
products), a segmented architectrtre was 
chosen. 

To generate the 20-bit physical address 
needed to reach a11y location in the memory 
space, the bus-interface unit of the pro­
cessor automatically shifts the 16-bit con­
tents of one of the four segment registers 
left by four binary bits (filling tlze spaces 
created on the right with binary zeros) and 
internally adds this result to a 16-bit 
register containing an offset address. 
Therefore, to reaclr any memory with a 
physical address outside a 64K-byte span, 
the appropriate segment register must be 
adjusted. The processor takes fewer clock 
cycles to operate within a MK-byte logical 
address space and requires additionnl cycles 
for any memory transactions outside that 
limit. T11e compiler designer wishing to 
enable access to code or data spaces beyond 
64K bytes faces a confusing thicket of 
tradooffs as a result of this complex process. 

1b deal with this complexity, C compiler 
writers for Intel's lb-bit architecture are 
choosing to adapt the four memory models 
expressed in the Intel PUM-86 object for­
mat (see figure 1). The most widely used 

model, tmd the default model for most com­
pilers, is the small memory model, which 
defines separate code and data areas, wit11 
a maximum si7.e of 64K l:Jgtes each for a 
total program memory access to 128K 
bytes. All code must fit within the code 
group; the 8088 CS register is used as 
relative origin. All data and the stack must 
fit within another 64.K-byte area with the 
DS, ES, and SS registers all pointing to 
its origin and defining the lowest accessi­
ble address. Within this data area the stack 
grows downward from the highest 
available data memory, and the dynamical­
ly a/located heap a.rea, generally based 011 

the 8088's ES register, grows upward from 
the top of whatever memory the compiler 
has allocated as a fixed area for globally 
available variables and data . 

The medium model still restricts its pro­
grams to a maximum of64K bytes ofdata, 
apportioned identically to the small model, 
but code is allowed to expand to the limit 
of mnximum ava11ab/e memory. The com­
piler and linker nomui.lly manage the CS 
segment register to generate the optimally 
appropriate fonn ofCl.Ill and return. A third 
model, the compact model, limits code and 

production times were impeded by 
the use of the snail-like PC assembler. 
Sieve execution performance im­
proved by 22 percent when register 
variables were used for the loop 
indexes. 

The company's c-window symbolic 
debugging package, available for 
$195, is a unique and valuable option 
worth noting. When the user sets a 
compiler command-line option (the 
debugger works only with the c­
systems compiler), provision is made 
to link a separate library containing 
a program-execution supervisor. 
When the compiled program is run, 
high-level debugging using single­
step, trace, or breakpoint is sup­
ported with breaks conditional on 
count, function name, and source­
line number or by nonzero evaluation 
of arbitrarily complex user-defined 
expressions. Extensive user-specified 
automatic commands allow the set­
ting or display of evaluated expres­
sions, variables, and data with radices 
and formats precisely predetermined. 

Another interesting command-line 
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option allows the user to set a PL/M­
and Pascal-compatible argument­
passing convention. Compared to C, 
arguments are placed on, and re­
moved from, the stack in inverse 
order. Because C allows a variable 
number of arguments to be passed 
into a function, all arguments must 
be explicitly declared when the func­
tion is declared, enabling the com­
piler to generate proper stack cleanup 
on function returns. This option can 
be used to compile C function 
modules callable from Pascal or PL/M 
programs and, when combined with 
the medium memory model, to gen­
erate code for popular real-time 
operating systems such as Intel's 
RMX-86 or Industrial Programmings 
MlOS-86. 

The documentation explains these 
complex options and contains a full 
treatment of the assembly-language 
interface to c-systems code. However, 
while the 46-page manual is accurate, 
complete, and useful, it includes 
neither an index nor error message 
explanations. An alphabetic reference 

list of the library functions would be 
a welcome addition. 

Caprock small-c is a result of Ron 
Cain's generosity (i.e., it is a transla­
tion of source code intended for the 
8080, originally published in Dr. 
Dobbs' Journal #45 and placed in the 
public domain by Cain at that time). 
Program run-time memory usage is 
organized by assigning all code to a 
64K-byte code segment shared, after 
linkage, with the run-time library. 
The stack, which manages all data 
items, has a separate 641<-byte seg­
ment. The PC-DOS linker assigns the 
code segment to low memory, with 
the stack segment immediately 
above. 

Assembly language provides for 
any desired departures from the 
above arrangement, as long as you 
assume responsibility for juggling the 
segments. In contrast to the original 
small-c, the compiler can produce 
multiple output files and supports 
true extern linkage, so the entire run­
time library source is not required as 



external variables to 64K bytes each and 
allots a full 64K bytes for stack data, with 
the CS, DS, and SS registers adjusted ac­
cordingly. The heap data area employs the 
ES register, growing 11pward, and can oc­
cupy up to all of the remaining memory. 
771e amount of memory allotted to heap use 
is generally specified at link time. 

The final model, the big model, is a 
deviation from the PUM-86 convention's 
large model plan . Jn the PUM-86 model, 
eac/1 code segment allocation should be able 
to access its awn 64K-byte data segment. 
C compiler writers have settled on a less 
ambitious scheme, where a program is 
limited to a single 64K-byte data space for 
global data, a single 64K-byte stack area, 
but allowing code and heap allocations to 
divide up the remaining memory with the 
heap left to manage whatever is not used 
by the program code. 

111 the words of its progenitors, "C is 11ot 
a 'very high-level' language." A program­
mer can get close to and 1mmipulate the 
details of individual machines. Therefore, 
afew ramifications to all of the above exist 
that govern Ccompi?erdesign and should 
influence the C programmer's choices and 

compiler input along with the u er's 
program. The assembly-language in­
terface is adequately documented 
and is aided by the directives #asm 
and #endasm for including in-line 
assembly statements in the C source 
file. 

While quite inexpensive, the 
Caprock small-c lacks many of the 
features that make C the powerful 
systems tool it is. For instance, the 
control structures while, for, switch, and 
goto are missing. This subset does not 
support the storage classes auto, static, 
and register; typedef declarations; float 
or long int data types; conditional 
compilation (#ifdef, etc.); arguments 
for #define preproce sor statements, 
initfaJizers on declaration or casts; 
and multidimensional arrays, struc­
tures, and unions are not allowed. 
Functions may only return int, 
pointers may only point to char or int, 
and no complex assignments are per­
mitted. Caprock small-c does not 
support conditional expressions, 
comma, logical negation, and one's 
complement. 

coding practices. Under the small model, 
the natural integer siu and 7111tuml pointer 
siz.e for Care both 1E bits, a feet that a/laws 
maximum efficienCIJ in 1~sing tire 8088 prrr 
cessor and a minimum of confusion for the 
programmer. In the big model, tile nat11ml 
size for C int and pointer types is 32 
bits, and while the processor takes 
longer to juggle 32 bits than 16, this 
concerns the programmer solely from 
a code siu and perfonnance stand­
point. 

With the compact and medium 
models, care must be exercised. In the 
compact model all function calls are 
short (16 bits), but the dynamic data 
must be managed in C using 32-bit 
data pointets, loads, and stores. Thus 
char pointer and natural integers are 
not all tlie same size, and care slwuld 
be exercised in the use of casts and type 
conversions. The medium model, 
which allows long calls but restricts all 
stack and data to 64K bytes, reuerses 
the implications of the previous 
anomaly if you wnnt to use pointers 
to functions or manipulate code addresses 
directly. 

In performance, small-c came in 
last in every test of execution speed 
and behind most of the others in 
code size and compile time. The in­
teractive nature of the command 
mode is inoffensive, but assembly 
durations require patience. 

Why, then, is such software useful? 
First, as the least expensive C com­
piler available for the PC, it can give 
the programmer a taste of the lan­
guage without a large cash invest­
ment. Beginner at programming 
should know, however, that using 
small-c as a means to learn program­
ming or to learn C can be extremely 
frustrating at best because o much 
of the language is absent. Mo t pro­
grams from books or magazines will 
simply not compile or run without 
significant alteration. Such changes 
are best left to the experienced. 

Caprock small-c could also be used 
as a learning aid for the C program­
mer. The source code for the entire 
compiler and run-time Library is in­
cluded on the disk; it is a unique aid 
for anyone interested in studying and 

tinkering with the mechanics of com­
piler construction. And because the 
disk includes a translation, into C 
source, of the text-formatting pro­
gram from Kernighan and Plauger's 
classic text, Software Tools, it is a 
valuable resource for the student 
learning how to translate into C from 
another language (RATFOR prepro­
cessed FORTRAN or Pascal, depend­
ing on which version of the book you 
use). As a bonus, the executable ver­
sion provides some useful word­
processing capabilities when com­
bined with a trusty text editor. 

Computer Innovations C86: In addi­
tion to the three-pass compiler and 
complete source-code files for the 
assembly language and C library 
functions, this package includes an 
object-code librarian, object libraries, 
a linker, and a source-code library­
maintenance program that allow 
many small code files to be stored in 
one archive, eliminating disk-file clut­
ter and freeing disk-directory entries. 

The CI-C86 compiler accepts the 
standard C language and produces 
object code in a format exclusive to 
the system linker. Register variable 
declarations are converted to auto 
(storage class), and true register 
variables are slated for a future 
release. A command-line option 
allows 31 character identifiers, a fea­
ture that increases the self-document­
ing qualities of the resulting code but 
makes it more difficult to transport. 
Other compiler options enable com­
ments to nest and permit the entry 
of command-line #defines. Error 
messages are accompanied by the 
line number the compiler was work­
ing on when the error was detected . 
An interim solution to interfacing 
assembly-language to a nonstandard 
object-module environment is pro­
vided by a program that conv rts an 
assembler's output to a form accept­
able to the O-C86 linker. 

Although only the small memory 
model is implemented, the package 
includes a software foundation for 
using overlays. Library routines 
enable program 1/0 redirection . The 
8087 math coprocessor is supported 
by calls to library functions, and in­
line code capability is scheduled for 
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ALPHA

OMEGA 


COrlPUTER PRDOU[T5 


DISKETTES 

SCOTCH 3M SS DD .. . • . . .. • . . .. • 2•.9S 
MAXELL M02 00 DO ......... .. .. 41.00 
PRINTERS 
CITOH 8510 PARALLE L . . .. . .. . .. 385.00 
GEMINI 10 . ..... . ......... . ..... . 325.00 
GEMINI lS ... ... . . .. . . .. . . . ... .. . 490.00 
OKIDATA MICROLINE 92 ... ... . . . 529.00 
OKIOATA MICROU NE 93 ... . ..... 91 • • 00 
EPSON FX·SO .••.••••. . ......••.• SCALL$ 
MODEMS 

HAYES SMARTMOOEM 300 .. . . .. 209.00 
HAYES SMARTMOOEM l 200 ..... 5205 
HAYES MICROMODEM I I ... . ,.... 279.00 
MONITORS 

USI Pl 3 12" AMBER ... ... ....... , 159.00 
NECJB 1201 12" GREEN ...... 1S9.00 
TAXAN12" AM8ER .... . .......... 129.95 
AMDEK COLOR l 13" . .. .. .. . . . .. . 285.00 
AMO EK COLOR II 13" RGB . . . . . . . 425.00 
IBM PERIPHEFW.S & SOFTWARE 
TANDON TM55·2 TH IN LI NE ... . . $CALL$ 
TA NOON TM 100-2 . . . .... . .. ..... . 259.00 
AMOISK Il l 3" DISK SYS . , •.•. ,. . . 690.00 
VISTA MUL Tl CARD ...... .. ... . .. SCALU 
KRAFT & T.G. JOYSTICKS . , . . . • . . . 46.95 
08ASE II . .. • .. . .. . .. .. . . . . .. .. . .. 425.00 
WOROSTAR .. .. . . . . .. . . .. . .. . .. • . 269.00 
HOME ACCOUNTANT+ .•..... , • • 99.00 
VOLKSWRITEA .................... 140.00 
LOTUS 1,2.3 . .. ....... .. , • .. . .. .. . $CALL$ 
MULTIPLAN .. ... .... . .... .. .. .. .• 185.00 
APPLE PERIPHERALS & SOFTWARE 

VlDEX VIOEOTERM BO COLUM N .. 2 19.00 
MICROSOFT PREMI UM PAK , , , •• 474.95 
MICROSOFT 16K RAMCARD . . ..• &9.00 
KRAFT & T.G. JOYSTICKS •. . .••.•• 45.95 
QUENTI N APPLEMATE DRIVES ... 245.00 
SUPER 5 THIN LINE DRIVES , .• ,. 275.00 
WIZARD 6P016K BUFFERED INT . 139..95 
PFS FILI NG SYSTEM .... . ...... , . 85.00 
PFS REPORT .. . .. ....... . .... . .. . 67,00 
DBASE II ...... . .. 425.00 
WORDSTAR .. .. .. . .... . .. .. ... , . 269.00 

THESE ARE SAMPLES OF THE 
MANY PRODUCTS THAT ARE 
AVAILABLE. PLEASE CALL 
FOR PRICING AND INFORM­
ATION. 

lm1 345•4422 
VIS4 l 

I 

4847 LA MONTANA CIRCLE 
TARZANA. CA 91 356 

• 

AIL products are in factory ttealed packages. We 
guarn n looall liems for 30 days.WI• Mn I his period, 
defective merchandise returns must be aceom· 
paniod by RMA number. All otMr (etums will be 
subiecl 10 a IO'!b res10<:klng fee. For prepai<I 
orders lhern will be a 3% shipping charge. $5.00 
mJnimum. There will be an addi tional S.4.00 s.ur• 
ch ar9e on CO0 o<ders, Cash or CashletS Check Is 
r11quorooon COO 01dots. Calif. rc8'den•s a<ld 6.5% 
sales tax. Prices subject lo change wilhout no4ice. 

Listing 1: The math benchmark. 

/* 	 intrnath3. c */ 

#define 	COUNT 10000 

main( ) 
{ 

int i , j , k; 
printf("Starting\n"); 
for(i = O; i < COUNT; ++i) ( 

j = 240; k = 1.5; 

/* test 	 byte- byte combi nations */ 
j (k * ( j I k )); 

j (k * ( j I k )); 

j ( k+k+k+k+ k+k+k+k+ k+k+k+k+ k+k+k+k ); 

k (j - k-k- k-k -k- k-k-k -k-k-k-k -k- k- k ); 


/* test 	byte-word combinations */ 
j = (j « 4); k = (k « 4); 

j (k * < j I k )); 
j (k * < j I k ) ); 
j = ( k +k +k+k+ k+k+k+k+ k+k+k+k+ k+k+k+k ) ; 
k ( j -k-k-k- k - k- k - k - k - k- k-k-k - k-k-k ) i 

/ * test 	word-word combinations */ 
:i ( j < < 4); k = (k << 4); 

j (k ( j I k )) i* 
j (k * ( j I k ) ) i 

j ( k+k+k+k+ k+k+k+k+ k+k+k+k+ k+k+k+k ) ; 
k ( j -k-k-k-k -k-k-k-k - k- k- k- k - k- k- k ) i 

} 

pr i ntf( "Fi ni shed\n"); 


/ * 	 i ntrnat h3 .c end 

Listing 2: The pointer benclimnrk. 

/* 	 pointerl . c */ 

#define COUNT 10000 
#define ALLOTTED 128 

main( 
{ 

char worka.rea(ALLOTTED), *ptr; 
i nt i; 
printf("Starting\n"); 
for(i=O; i <COUNT; ++i) 

ptr = workarea; 

whil e(ptr < (workarea + ALLOTTED)) ( 
..*ptr = · , 

++ptr; 

printf("Finished\n"); 

pointerl..c end */ 
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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
ti le matrix printers available today. 

Before you select your next pri nter. why not take a look at a time-proven performer-the 
Datasouth OS180. 

The DS180 printer is available nationwide through our network of sales/ service distributors. 

data@@MltDlJ co;:;:~:;"::;;~ration 

P.O. Box 240947 • Charlotte, NC 28224 • 704/523-8500 
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Only 

'lexas Instruments 


offers these 7advantages

that add up to 

more computer

for your money. 


lf you're a smart business rofes­
sional, you want a business computer 
that giv you the most productivity 
p lwer for y ur doll ru: For you, Texa 
lnlitrumen has the nswer: the Tl 
Professional Computer. With sev n 
obviou advanrage that make uy­
ln TI make ense. 

The Disk Storage 
Advantage. 

1l1e TI Profes5i nal Computer give 
you standard 320K floppy disk stor­
age. That' twice the standard data 
storage of the leading competitor. 

The Function Key 

Advantage. 


We ive you 12 functi n keys that 
you can easily preprogram to make 
your work impler and easier. The 
be t the competition can do is iO or 
fewer fun ion key . 

The Keyboard 
Advantage. 

Our ranJard touch-typing layout 
makes word processing as easy a sit ­
ti ng at typewriter. The eparate 
numeric and cur.;or control keypads 
\et you isolate infom1ari n and enter 
number fo r pread he t more 
quickly. And with our i olated edit/ 
delete keys, y u' ll never have to 

worry about acciden ally er.:ising val· 
uabl ata . 

TheMonit r 
Advantage. 

Our m nitor give you 40-50% 
better resolution than the leading 
personal Cl mpute . Which mean 
y u get clearer di pl ys th t are ea 
on the eyes. And some of the ·harp· 
est graphics po sible today. 

The Soft\vare 
Advanca e. 

T here's ofovare available now <.1r 
the TI Pro essional Computer that 
m et virtuall y every profe ional 
and ·mall bu ine · ne cl . And with 
our memory expansion board, you 
can use advanced tntegrared frware 
like Lotu l-2· to help you do TM 

several kind · of rk with ut 
changing programs. 

The E paodability 
Advantage. 

Our randarJ fcarure like the floppy 
di k controller and printer support 
ar built- in o they don't take up the 

aluable expan ion lots you'll n ed 
for add ing optional fratur like 
commun.icati ns and up to ten 
megabytes of hard-disk stc rage. 
Which lead to one of our most 
e.xciti ng advantages ... 

The Future Enhancement 
Advantage. 

No one wan to buy a per onal 
c mputer that' already on the road 
co obsolescence. Thats why we're 
developing exciting new features 
that y u can easily add to your 
Tl Profe ional Compurer-like 
speech recognition. Imagi ne being 
able t say, 0 Spreadsheet, please" 
an having i appear instantly on 
your monit r. This and more will be 
available this fall. 

O ne additional benefit makes the 
Tl Professional Computer especially 
attractive - the price. Fearure for 
feature, dollar for dollar, you'll 
hoose TL 

Get the bu. in ss computer that 
puts these benefits toy ur advan~ 
rage. Visit your TI authorized dealer 
or write.: Texa In trumem Data 
Systems Group CA, Dept. 062BY, 
P. 0. Box 4024 0, Dalla , 

TX. 75240. Or call toll-free: J 1;•.s,, 
l-800-527-3500. .....,, 


TEXAS 

INSTRUMENTS 


Creating useful products 
and services for you. 

Gli>ITI!ilu 19 ' T"'" huaum~111> 611 n 
l· l·l ....J t.JtW 'r..icn~,, t.oru, ""lormcm C"I'<'""""' 
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The Z-80 C Cross-Compiler

Fleet has arrived. 


Is your Z-80 C objecr code larger rhon ir needs ro be? 
f\erreoring ro assembler because C isn'r fulfil ling irs promise? 

Your ship hos come in. Vandoro inrroduces rhe Z-80 CCross· 
Compiler. Srorrlng wfrh rhe ~nesr "pure" C-ro-8080 cross-compiler 
available (Whiresmirhs), we've added &b1r expressions, o nghr 
colling convenrion, a peephole oprlmlzer and full use of rhe Z-80 
insrrucrion ser ro reduce your code size by up ro 36%_ 

And if you're in o ROM-based enwonrnenr, you' II opprec1ore 
our in-llne mochine code, lisrings, f\OM-oble rabies and oprional 
royolry-free f\Jnrlme library! 

The Vondoro Z-80C0oss·Compiler 1s available for VM, 
PDP-11 , 68000 and 
Z8000 hosrs. 

For mo<e informonon coll 
(206> 542' 7611 or wrlre VAl'O\TA 

7.544 MlcM>le Ave N, SUire 107 
Seorrle. WA 981.:lJ 
Coll rotl free­
1 ·80042~5248 

THE UPPER HAND 
IN COMPUTER 
SOFN/AP.E. 

Text continued from page 141 : 
future release. 

More than 100 library subroutines 
include several utilities for math, 
memory management, and string 
manipulation. Two important library 
functions behave differently with re­
spect to the standard, so migrant 
code may need adjustment: the O­
C86 l/O subroutine fopen employs a 
12-choice mode argument, rather 
than the usual 3-choice mode, to ac­
commodate CPfM end-of-file conven­
tions and to differentiate between 
binary and ASCII files . The Cf-C86 
open system-call simulation requires 
a 6-choice mode for similar reasons. 
The formatted IJO functions include 
the nonstandard, but welcome, ex­
tension of capability in the inclusion 
of a binary radix. 

The manual's coverage of this par­
ticular implementation of C is a bit 
thin. The individual programs in­
cluded are documented in clearly 
structured style, but error messages 
are neither listed nor explained, and 
the descriptions of the programs and 
routines are often terse. The alpha­
betic listing and clear one-to-a-page 
format of library-routine documenta­
tion, however, make for easy refer­
ence. 

This widely used compiler has 
been the subject of continual work 
and improvement since its introduc­
tion, and it will probably continue to 
improve. C86 was relatively ineffi­
cient at function calling, a drawback 
unrelated to overhead of register 
vcu·iables because the register type is 
converted to auto . Code generated for 
integer math and local-variable access 
was relatively efficient compared to 
others. 

In use, C86 is simple and straight­
forward and complicated only by the 
need to manage the nonstandard 
linker's syntax. Error messages can be 
confusing if they don't offer addi­
tiona1 documentation, but a provi­
sion to print a source listing after the 
preprocessing pass can be a useful 
debugging tool. By including source 
code for the run-time subroutine 
library, Computer Innovations gives 
the user greater control over tl1e 
structure of the final executable code 
module. While I found no real basis 
for complaint about this product, 
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$ $ "LOWEST PRICES"$$ 


SMITH CORONA 


LETTER QUALITY PRINTERS 

SMITH CORONA TPI June Special $514 
Less June & July Mlg. Rebate ...~ 

ONLY S464 
STARWRITER 40 CPS S o r P , . S1274 
PRINTMASTER 55 CPS$ or P 1544 
NEC 3510 33 CPS SERIAL __ .. _ 1386 

DOT MATRIX PRINTERS 
GORILLA BANANA Graphics .•.• $221 
EPSON 
MX-ao w/ GraDhlCS Rom•' 80 CPS •• 427 
FX-80 Friclion & Trac tor 160cps .. 595 
MX· 100 Fricllon & Traci . lOOcps .. 653 
STAR MICRONICS 
GEMINI 102.3K Buffer 100 cps .. 329 
GEMINI 15 15" Carriage ..•..... 494 
OKIOATA 
82A Serial & Parallel 120 cps . .... 4()4 
84 Parallel 15" Fr&Tr 200 cps .... 960 
92 Parallel 10" Fr&Tr 160 cps _. _. 501 

PROWRITER 6510 JO''Par 120cps 404 
8600-Near Leiter Quality P;ir 1031 
PRISM 80 ....... _, .. ......... . 756 

SUfJERBRAfN 

SUPERBRAIN II 
DOUBLE DENSITY ....•.. . .. $1970 
QUAD DENSITY ........... _.. 2376 
SUPER DENSITY ......... _... 2684 

COMPUSTARS FOR NETWORKING 
VPU-10 .... _.... ...... . _.. ,. $1540 
VPU-20 . .. . , .• , . . . . . . . • . . . . . . 2284 
VPU-30 . . .. . .. . . . . • .. .. . . .. .. 2656 
VPU-40 ...... . . ....... . ...... 3029 
DSS-10 ....... .... .... .. .. ... 3029 

AMERICAN SQUARE COMPUTERS I$ 
organizing a World Wld~ Auoclallon 
ol Computer Dealers. Open a Slore or 
Slar1 Work Out of Your Home! We 
Chargl! NO FRANCHISE FEE! (Our 
CompeUlol'!I charge 11 FRANCHISE FEE 
ol from $15,000.0D to $45,000.DD.) Be a 
WIMlll1 Lei us help YOU gel slar1ed 
MAKING MONE:Y by HELPING 
PEOPLE to put COMPUTERS to WORK. 
Wrlle or Phone today. 

Which Computers are Best? • • . Free 

Insured Shipping al Low Rates. 

ADVANCED DIGITAL 
S-100 SUPER QUAD SINGLE BOARD 
COMPUTER Z-BO 64K RS232 DISK 
CONTROLLER FOR 5" OR 8" .. S474 
SUPER SLAVE 128K' PS NET/ I .. 437 
SUPER SIX/ 128 6 MHZ 128K .... 555 
TURBODOS SINGLE USER .•... 250 
SUPER SYSTEM-DD-6 ........ 2327 
SUPER SYSTEM-3-HD-10 ...... 3920 

ALTOS COMPUTERS 
8000·2 64K RAM ............. S2660 
8000-15 20BK RAM ............ 3653 
8000-10 208K RAM .... , ....... 5571 
5-15D 3 USE.A 2 5 1/4" ......... 2201 
5-50 3 USER HARD DISK .. . . .. 4379 
8600-12 16 BIT 20 MB HD ...... 9104 

COMMODORE 64 CALL 
ATARI 400 w/ Rebate Coupon .... S149 
ATARI 800 ..... ,,.,, ...•.... .. • 655 

TRAXX S 1/ 4" ADD ON DRIVES 
Bare drive SSDD Ouantily 2 Ea .. . 215 
SSDD w/cabioel & power sup .... 312 

TELEVIDEO 

TERMINALS 

TELEVIDEO 910 OR 910• .....• $538 
TELEVIDEO 925 Detach Keybd •. 674 
TELEVIDEO 950 Prog ltmc i<cys . . B63 
TELEVIDEO 970 VT-100 oompal. . . 935 
ADDS Viewpoint 3A• Emulates 458 
ADDS V1ewpoir>I 60 Graphics .•.. 620 
ADDS Viewpoint 90 Pro9. EPROM 620 
ADDS Color Terminal NEW' ...• 996 
Zenith z.29 Z19&VT100 compal 655 
Zen;th ZT-1 Terminal+moelem 460 
Visual 50 Ergonomic ........•.. S~S 
\/lsual 55 New' Enhanced U50 ...• 626 
Visual 100 80/ 132 columns ...... 890 
Visual 200 Tllts&detach keybd ... 761 
Visual 330 VT52&Haz1500 comp 782 
Visual 400 ANSt x3.64 compat . . 1074 
Visual 500 Graphics 14" screen 1646 

MONITORS 
ZENl'TH 
ZVM 121 Green Phosphor ... ....5123 
ZVM AGB Color Monitor ••. _. . .. 545 
GDZ-1l-14 Composite Color ..... 325 

NEC 
JC1201M 12" Composite Color S378 
JC1202DHA 12" RGB Color Mon. 810 
JB1201 M 12" Green phosphor t76 

AMO EK 
Color I Color monitor ....•.. . . _ 5321 
300G 12" Green ..... , ......... 165 

GRAPHICS & COLOR GRAPHICS 

VECTRIX 
VX 128 8 colors 322x560 Pix .... S2245 
vx 384 16.8 million colors ...... 31165 
VXM Hi Res. 13" RGB Monltor . . 1430 

MICROANGELO 
MA 5 12 512x480 Monochrome .. $674 
MA 520 512x480 Screen Pak2 . . 690 

COMPUTERS 

COMPUPRO 

Comptipro computers come as main· 
frame. boarels. and drives. and you must 
sel the switches. 

616A Computer BOBS/8088 12eK S3964 
816B Computer 0085/8088 256K 5038 
816C eoes1eoea 384 K 3 users . . . 6470 
816D 10 MHz 6086 512K ....... 10052 
816·06 CPUZ 208K Oasis ..•.... 6471 
816·016 10 MHZ 8066 512K ... . 10052 

SEATTLE Pure 16 bil computer Is lhe 
fastest microcomputer by ac tual testl 
S-100, 128K S1atic Ram. 8 MHz 8086 18 
slot, Main frame, 3 serial & 1 parallel 
ports 
Gazelle Il com puter ... . . .. . .. $4346 
Hard Disk Gazelle Il ........ . .. 5750 

RADIO SHACK TRS-80 SAVE! CALL 

TARBELL Wilh 2-8" disk drives 
EMPIRE I single sided . . .... .. $3304 
EMPIRE II double sided ..... .. 3775 

MEDICAL SOFTWARE 
MICROMED & MICRODENT . . . 1656 
STAAOOC .................... 350 
THE DOCTOR'S OFFICE NEW! CALL 

NORTH STAR ADVANTAGE 

North Star Advantage 8 BIT 8/ 16 
work Station ••....•.. $1916 S2261 
2 Floppies 360K ea .... 2252 2~2 

5 Mb Harcl • JSCH< Floppy 3362 3652 
15 Mb Hard • J6CK Floppy 4385 4748 

NO!lTH STAR HORIZON 


HORIZON 1 User Multi 

2 Floppies 360K ea .. . . 52252 NIA 

5 Mb Hard & Floppy 3362 S6095 

15 Mb Hard + Floppy 4385 6821 

18 Mb Hard T floppy 5837 6273 


Morrow 

Terminal 


Micro Decision II 

MICRO DECISION 


'i'I DEAL YOU CAN'T REFUSE" 


64K RAM ZBO 4MHz 2 serial ports 
5 114" disks Free Software - CPM 2.2 
MicroSofl Basic, 8aZic, WordSlar 
LogiCalc spreadsheet, Correcl-il 

ONLY 
MDl 1 single sided 5 1/4" ...... S816 
MD1 +ADDS 3A+ Terminal .. . .. 1269 
MD1 <ADDS 3A+ Smith Corona 1769 

MD2 2-5" SS drvs + Per. Peart .. . 1148 
MD2 ADOS 3A• Terminal .... . 1599 
MD2 • ADDS 3A• ..-Smith Corona 2099 

MD3 2 sided drives & Bookkeeping 
& Personal Peart . FANTASTIC BUY 

MD3 2 Double sided drives ....• 1566 
MD3 •ADDS 3A TerrrnnaJ ...... 2019 
MD3 +ADDS 3AT • Smilh Corona 2519 
Above Packages include all Cables 

DECISION 1 
' IBM-360 on lhe Z-60 & S-100 Bus•• 

Sixteen programs running simullan­
eouslyl FREE CPM, MicroSotl Basic. 
S-100, IEEE 696. 14-slol. 4 MHz ZBO 
Real Ume c lock , Interrupts. 3 Serial 
& 1 parallel port . 64K stalic RAM ex­
pandable to 1 Megabyte. 
DI Hardware&Soltware as aboveSl712 
02 Has 2 OSDD 5 1/4" drives ... 2485 
D3A I DSDD 5 114" +5 Mb Hard Dis 

• Wordstar. CorrecHt. Log1Calc. 
BaZ.1c. and Personal Pearl 

D3A w/5 Mb Hard Disk .........3120 

D3C w/ 15 Mb Hard D[sk ....... 3822 


MOS Mult i user upgrade 3-64K RAMS 
+Mlcronix opera ling syslem . . . . 1432 

MOS • with llbove & Whilesmith's C 
& Pascal . . . . . . . . • . . . . . . . . 1783 

MORROW DISK DRIVES 


Complete systems include S-100 con· 

troller. power supply. cabinet. & Ian. 

CPM & Basic BO. 

Add Drives rnclude power supply. cabl­

nel &fan Add 


Sys1em Drive 
5 114·· Winehostot 5Mb $1572 S1151 
5 1w W1t)(hester 15Mb 2485 2064 
8" Wmc11es1er 10Mb 2625 2134 
8" Wmcoosier 20Mb 3167 2766 
ld" W1ncf>c$1er 26Mb 3187 276ti 
8" (w/ DMA cont roll er) 
One I sided . . . __ ... , S<l70 S576 
One 2 sided ....... . . 1081 eoo 
Two 1 sided 1418 101 1 
Two 2 sided ........ . 183.9 1432 

Call lorlalest prices & avalleblfil·y Factory Guaranlees We Beat Prices A 
AMERICAN COMPUTERS
SQUARE 

919-889-4577 4167 Kivett Dr .~mestown N.C. 27282 919-883-1105 
Circle 22 on Inqui ry card. BYfl! A U$U•I l 9S3 147 
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Name 
DeSrner C Deve,oprneni Pai kage version 
LS 

fype of Software Package 
C programmJng language compiler 

Manufacturer 
c Ware 
1607 Ne"N Brunswick Ave. 
Sunnyvale, CA 94087 
1408) 736-6905 

Price 
'SIOO 

Format 
Sl/1·inch dolJble-densiry single-sided lBM 
PC·comparible PC·DOS or CPIM-86 format 
no ppy dJs~s 

fype of Compiler 
Produces object code or assembly 
language 

Computer Needed 
IBM PC running PC·DOS or CP/M-86 Wil./'l 
two s1ngJe·sided djsk drives and a 
minimum of 64K byt~ of RAM 

Documentation 
IOS·page loose-leaf manual 

Audience 
Systems and applicatiom softwa~ 
developers. C progr.immers 

neither its features nor its perfor­
mance were relativeJy outstanding. 

Mark DeSmet has recently released 
a full suite of 8088 systems-develop­
ment software accompanied by more 
than 100 pages of documentation . 
Available from C-Ware for the low 
price of $100, the package includes a 
two-pass compiler, screen editor, 
assembler, linker loader, cross­
reference and list utility, object-code 
librarian, and two valuable system.­
utility programs in both source code 
and executable form . The run-time 
library is supplied i.n two versions; 
one provides 8087 coprocessor float­
ing-point support, and the other pro­
vides software floating-point subrou­
tines. 

The extent and quality of these pro­
grams are amazing. The Desmet con­
piler was usually fastest in compila­
tion and linkage times, regularly pro­
duced tight code and small .incre­
mental program size, and always 
ranked at the top in terms of execu-

Nilme 
C88 version 2,01 

l}'pe of Softwat ackage 
C programming la uage c-0mpiler 

Manufactun!!r 
lnreUecr Assodares c, 
POB 3o5 
Holbrook, NY 11 741 
(516) 472-4449 

Price 
srso 

Format 
SV. ·Inch double-de sity single·sioed IBM 
PC-compatible PC· OS format noppy disks 

l}'pe of Compiler 
P1oduces object co 

Computer Neede 
16M PC running P DOS with iwo stngle· 
sided dJsk drives a a minimum of MK 
byres of RAM 

Documentation 
bO·page staple·bOu d manual 

Audience 
System and appllca om software 
developers. c prog mmers 

tion speed. Because it is relatively 
young, the product is bound to have 
some rough edges. For instance, the 
preprocessor section of version 1.5 
failed to properly handle tests of in­
tricate #define expansion, producing 
spurious code with no compile-time 
error indication . In aU other tests run, 
no further fauJt was found with com­
piler accuracy. 

This system produced consistent 
optimization in both code size and 
execution speed and generated code 
that consistently outperformed all 
but the Lattice compiler. In the short 
history of this product, C-ware seems 
committed to continuously improv­
ing it and has already added substan­
tially to the library. The DeSmet 
package is an unsurpassed vehicle for 
programmers in other languages 
(particularly assembler) to use in 
lea.ming C. Examples of C and 
assembly-language source files that 
are included deftly illustrate the 
range of capabilities available. 

Although it does not support Unix 

Name 
Lattice c version 1.04 

l}'pe of Software Package 
c programming language compiler 

Manufacturer 
Lattice Inc. 
POB 648 
Hoffman Estates. IL 60195 
1312) 843-2405 

Price 
ssoo 

Format 
S \Ii ·inch double-demlty slngle-s ded JtlM 
PC-compatible PC-DOS or CP/M-86 format 
floppy dis/cs 

fype of Compller 
Produce5 objecr code 

Computer Needed: 
IBM PC nmninq PC-DOS' or CP/M-86 Wllh 
two single·5ided disk drJves and a 
mrnlmum of J28K bytl's or RAM 

Documentatjon 
162-page staple·bound loose-tear manual 

Audience 
Systems and applica ttof15 software 
developers. C programmers 

version 7 extensions, in mo t ther 
respects the DeSmet compiler accepts 
the entire standard C syntax, in· 
duding an widely used data types 
and operators. For example, the only 
pre-Unix version 7 data type miss­
ing is short, which may be added by 
employing typedef. Extensions are 
made to support 31-character variable 
names {for more readable code) and 
to include assembly language in line 
via the #asm preprocessor directive. 
Console I/O is not provided with 
redirection in the current release, 
and only the small memory model is 
presently supported. 

A full-facility programmer's tool, 
the screen editor has an elegantly 
simple command syntax . The 
assembler includes all 8087 
coprocessor mnemonics and uses a 
syntax that differs only slightly from 
that of Intel's ASM-86 standard. Bind, 
the system's linking loader, is used to 
produce executable files &om the ob­
ject output of both the assembler and 
the compiler. It produces a full sorted 
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list of public symbols with corres­
ponding segment Jocatfons and off­
ets. A utility program, ells\, pro­

duces paginated source listings with 
line numbers, fully formatted for 
printing, and includes a cross­
referenced listing of all functions and 
all line number where they were 
found. Object libraries included can 
be called from either C or assembly 
language, and both options are clea:r­
ly explained. 

The object Library supplied con ists 
of 59 subroutines. An additional 16 
routines for IBM PC screen and 
keyboard handling are included in 
a eparate assembly-language source 
file that may be assembled and linked 
with C or assembly-language object 
modules. A C implementation of the 
game of Life, .invented by English 
mathematician John H. Conway, is 
included in both executable and 
source-code forms to illustrate the 
use of this comprehensive assembly­
language PC screen handler. 

Two other source files accompany 
this package. A core-style file-dump 

utility illustrates the use of file and 
screen 1/0 routines. An assembly­
Janguage source file for an operating­
system utility patch, which extends 
the keyboard input buffer from its 
current 15 to a full 128 characters, il­
lustrates use of the ystem assembler. 
Both are included in executable form 
and are valuable as programs and as 
examples. 

Although brief, the documentation 
devotes just enough attention to each 
feature in thi extensive package to 
supply the user necessary informa­
tion . The lack of an index seems less 
noticeable here than in some other 
documentation due to the clear struc­
tural organization and the inclusion 
of a functionally subdivided listing of 
library routines in the table of con­
tents. All programs include extensive 
error mes ages, which are fully doc­
umented. 

fntellect Associates C88 is a one­
pass, nonoptimiz.ing, integer-only 
ubsetcompiler that seems to be con­

shu.cted on a foundation of the public-

domain small-c source bu.t incorpor­
ates many enhancements. Memory 
usage is limited to the 64K-byte 8080 
.COM file format, with the origin of 
a user's program set at the address 
100 hexadecimal. The somewhat n n­
standard subset of C th.is compiler 
supports is limited, but fortunately 
the documentation clearly outlines 
what is missing. A function library 
consisting o£ 44 individual object files 
.requires the supplied linker to form 
an executable file . No run-time 110 
redirection for the user's program 
upported. Modules may be com­

piled without a main,so they can be 
used as subroutines in addition to 
the object files supplied. 

The two allowable data types are Int 
and char, and pointers may point 
only to the e. Structures1 unions, 
compound assignments, goto, the 
storage classes auto, slatic, extern, and 
register and typedef declarations are not 
allowed. Multidimensional arrays are 
not permitted, and subscripting 
either an integer array or a pointer t 
an integer- in contrast to standard 

PROGRAMMERS PROGRAMMING IN c ?"C" the extras we offer BE SURE YOU GET All THE PHACT's !
More than just a c mpiler ... we address 

the total programming environment 
 base your C programm ing on 

PHACT-dbrmC Compiler ­
a m ul ti- k e ve d (I 6 AM I • Complete non-float implementation (float Dai:;a Base Record Manager.

-avail 3Q) per Kernighan and Ricchle. 
PHACT-dbrm• Small ahd mediu111 models supported. Mediurn 1s an easy lo use hbrarv of C callable 

model alfows greater than 64k of code and !unctions ror rnari1pulat1on ol records 111 
a database. plus high level database 

menipulo t:Jon t ools 
greater than 64k of data. 

• Complete standard 1/0 package. 
PHACT·dbrm 

suppons: data dictionary: 5 da ~atypes; variable
"" source level debugger length records; full database security : database 

loc~ing. data portabili t y; ".h" file cre<1 t1 on crnd c-w\ndoW - . .bolic debugging. 
much much more!. t ra twe sym . d . g• FulIy m e . evaluation unn PHACT-dbrm• full c e press1on · runs on: all UNI X sys tems • IDRIS and UNI look­

alikes • MSOOS • CP/ M debugging. . ression breakpoi~ts. 
• Statement and e;<p d provid mult1 ­ PMACT· rq l I !letauon I (Juel"{ L.atiguage I PHACT·"G' 

1 Flecort Gener~t.Or 1Anll PHACT·r•g !Ro111lo<lrtAI sc.r.,,n G<.n1<ralll r tA matk cornman s. . I t P
• '"'uto . c1· )lay per sin& s e undel" Cl~W!topmentp\c v.nable. 1s1 

PHACT·dbrmor breakpoin t. Is pl'lced between $250.,$950, (Source ava1leblel 

Ask for a demonstratioh package ­ PHRCT 
you'll immediately 11C '1 the difference! 

Available for Viet r 000, C Compiler....... . . s195 .00 
IBM PC, ZcnUh ZlOO, other o-wlndow . ••• , ••• .$195.()0 
MSOOS systems. lhq11lre Y.Window demo package 
about CP/M-86 ver.sion. (w/ma11uat -and diskette) S4S.OO 

Pr!ces.ubjeci 10 change wllhout notlQil . 
O·Window 1111 C·Sl'>WJ!S; IBM lm IBM Corp:.i,MSOOS trn . 


Micro.soft : Tl Profmloo~I tl'il Tl : CP /111 ·86 tm 11(glt;al lhseuch, 
 To get ~ II the PHACT's call DAVID GRAHAM at 
PHACT ASSOCIATE& Ltd• 212 e 420-15 12 C-&y&tem& P.O, B xl253 • (714)637-5362 

231 EAST II STREET • NEW YORK • NY 10003Full rcon, CA 92634 

Circle 59 011 Inquiry card. Circle 482 on Inquiry ca1d , 
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THE ONE AND ONLY 


You've got a problem. Go to your 
favorite computer store. Ask to see their 
Combo Cards. Then ask about their RAM 
Cards. See the problem? Just too many to 
pick from. Now, ask to see the CRAMBOrn . 
No problem. There's only one. Ours. Except 
you don't know what a CRAMBO is. You've 
probably guessed it's a Combo Card piggy 
backed to a RAM Card. So it only takes up 
one slot in your IBM/PC. That's right. But 
here are the details. 

THE COMBO II CARD: 
For $189 you'll get a Clock Calendar, 

Async Communications, Parallel Printer and 
a Game Adapter. 

THE 512K RAM CARD: 
It too, is only $189 with 64K. of RAM 

installed. And when you need more RAM, 
64K increments are available for $64 each. 
And, SDRIVE, the electronic disk emulator, 
is available at no cost with the RAM Card. 

You can buy either of our boards 
separately for use in the XT or PC expansion 
chassis. But only our boards can be piggy 
backed to give you the one and only 
CRAMBO. And for only $359. 

Go check out the CRAMBO at the same 
store carrying all those Combo Cards and 
RAM Cards. If they don't have the CRAMBO 
have them call us. 800/525·7674. Or write: 
Apparat, Inc. 4401 South Tamarac Parkway, 
Denver, Colorado 80237, 303/74 -1778. 
l f;\H f'C 18 a registered trademark of lnlernaUona l llusJne.ss Machlm: c.otp. 

Clrcle 25 on Inquiry card. 
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Eye-Gua1d·:.. ­
the only anti-glare shield* 

made witli lead to 
cut eye fatigue caused 

by glare, x~rays, 
av radiation &microwaves 
from computer terminals. 
The new Eye-Guard anti-glare 
screen shield is made of 
strong, impact-resistant, 
lead"impreg.nated acrylic. 
It is identical to the 

material used as windows 

by nuclear power plants and 

hospital x·ray facllities 

to block radiation and protect: 

personnel. And, even though 

Eye-Guard screen shields 

contain 30% lead (by weight}, 

they are completely 

transparent. 

Whether your eye-fatigue is 

caused by glare, radiation, 

or both, from y0ur computer 

terminal, Eye-Guard will 

give your eyes relief. 


Eye-Guard is the only 

anti-glare shield 0n the 

market made with lead. It's 

the only pFoduct that can 

make that claim. 


It is so effective at 
reducing eye-Fatigue and 

•AllllOlia to ccmputer termlnal wllh cOfll'<!nittil Vl!fml tnbs. 

E!liminating the possibility 
of damage to your eyes from 
computer generated radiation 
that it's sold with a 100% 
money-back guarantee 
of satlsfaction. 

If your eye-fatigue isn't 
absolutely eliminated in the 
first 30 days. we'll buy back 
the Eye-Guard Leaded Screen 
Shield for the full purchase 
price. 
Order y0ur Eye-Guard Leaded 
Acrylic Anti-Glare Radiation 
Shield today. 91h'' x l l 1h'1 

or 10" x 13: complete with 
velcro fasteners for easy 
attachment to most monitor 
screens, $129.95. 
Eye-Guard Leaded Acrylic 
Radiation Shields (without 
anti-glare filter), $119.95. 

r---------------,
I Mal1ta: 

I Lilngley-St Clelt tnstrumenllltlon SY'(ems, lllC. 

I 132W.2.41hSt ,NcwVork.NI' 10011 


I Pie-. ship the (ollowlng Eye-Ou.rd leackldAciylk Rodl41lonShlolds. 

Clrola ~ on Inquiry card. 

syntax-will double the subscript 
evaluation. Arguments to #defines are 
not permitted, and #includes may not 
nest. 

All constant expressions are 
evaluated at run-time (rather than at 
compile time, which would be fast­
er), and function arguments must be 
defined in the order in which they 
appear in the function declaration. 
The compiler considers all unde­
clared but referenced functions or 
variables to be external functions and 
sends necessary external references 
to the object file. The user must ex­
amine the list of external identifiers 
printed at the end of compilation for 
incorrect entries such as misspelled 
variable names. 

Function calls have a decidedly 
nonstandard but potentialJy in­
teresting feature for the absolute­
address adventurer. Almost anything 
you can imagine immediately fol­
lowed by ( (the open parenthesis) is 
compiled as a function call. Thus 
1000() would call absolute memory 
location 1000 decimal and array[i]( ) 
would call the location whose ad ­
dress is found in the ith member of 
the array. Arguments to such func­
tions are pushed onto the stack in the 
order in which they appear within 
the parentheses. 

Most of the object files that con­
stitute the library have nonstandard 
names, syntax, and functions and do 
not include routines for heap man­
agement or string handling . Several 
useful PC console interface, BIOS in­
terface, special-purpose disk I IO, and 
memory-utility functions are also on 
the disk. The 60 pages of documen­
tation ate neither well structured nor 
oriented to the novice. After con­
s iderable groping about, however, I 
found most of the information I 
needed. 

C88 was fast at compiling its lim­
ited subset of the C language, and it 
generated some of the smallest e ­
ecutable files . The supplied interac­
tive linker was equally rapid and on­
ly requtred input of files actually used 
by the final program. I felt a certain 
frugal satisfaction at seeing this soft­
ware produce an executable utility 
program to clear the PC's display 
screen that occupied only 128 bytes 

_____.,,........_ 

_	 9Y.i" xll ll!" and/or-10' •13" with 
ontl-g refiher@$129.95$___ 

_ 	 gw xi 1~· """'or_ JO' x13" without 
11nU-glare nker@$ J t9.95 $___ 

Totnl number ordered ___ 
Ship R'IJular UPS D OPS Blue l.Jlbel 0 

P1>rttlPos1 D O\l"""'5 0 

/\dd ~.00 •lld't lot shippl'IQ and nand~ng. 

i'.dd s10.oo ror shlppl119 cwersuo. p.mcl 

po$1 or UPS Blue label. 

Md 5llles mx whell! applia!ble, 


CMrge to myMosU!.O.td D v1..D 

No. Expires<--- ­· 

My chock for$ _ 
COS1:1 eodased. 

_ lncludlrig shipping I 
I 

Ship to: I 
I 
I 

N>ORESS 
I 
I 

CTTY STATE ZIP _JI..........................-.i~ 


.~. LangJey-St.Clair Instrumentation Systems, Inc. 
• 132 W. 24thSt, New York, NY 10011 
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The largest market for 16-bit software. Over 
95% of all 16-bit microcomputers run M icrosoft · 
operating systems, languages, or both. That means 
your programs written in Microso languages find 
their market in the largest installed base of 16-bit 
systems. The IBM· PC. and systems from Wang, 
Zenith. DEC, Victor. Altos. Texas Instruments 
and Radio Shack, to name just a few. And, if you're 
working with Microsoft operating systems arid 
languages. you' ll find that it's far easier to t rans­
port software between systems. 
A full range of languages. The versatile MS­
BASIC interpreter and the fast MS-BASIC compiler. 
Microsoft Business BASIC and MS-COBOL for 
business use. MS-FORTRAN for scientific and engi• 
neering applications. Microsoft C. a complete C. 
that provides a productive alternative to assembly 
language. And MS-Pasca l, a high-level language 
compiler specifically designed for microprocessor 
system software implementation. Al l these lan­
guages are compatible with ANSI or ISO standards. 
A total programming environment. Compatible 
languages. Operating systems. Utilit ies. Plus 
complete support. All the tools you need 
to write software that sells. 
Leadership in micros. 
Microsoft wrote the 
first BASIC 
for the 

first production microcomputer. Since then, we've 
added a fu ll range of 8-bit and 16-bit languages, 
plu the MSm-DOS and XENIX™ operating systems. 
What's more, we are constantly enhancing both 
languages and operating systems . And we make 
those enhancements avai lable to our customers. 
That means Microsoft programming languages are 
state-of-the-art programming tools. Tools that 
allow your applications programs to reach more 
systems. More effectively. 
More information? See your Microsoft dealer 
for complete information on Microsoft's 16-bit lan­
guages and operating systems. Or, wrrte for our 
booklet,"T e Microsoft Language Family'. ' A family 
of tools that give your programs access to the 
largest installed base of 16-bit systems. 

BETTER TOOLS FOR MICROCOMPUTERS 

MICROSOFt 

MICROSO,Fr CORPORATION 

10700 NQRTHUP WAY 
BELLEVUE.WASHINGTON 9800<l 

..-.-~--



Need to Measure Your 
Corporate Communications? 
Want to. ~efine your company's image? Measure 
compet1trve strengths? Determine the acceptance of your 
company publications? Gauge reactions to your annual 
report? Determine the effectiveness of your corporate 
advertising? Monitor the impact of important trends and 
developments on your company's business? 

Call McGraw-Hill 
Research 
Backed by 30 years of research For a quote or proposal, cal l 
experience covering scores of Joan Bullen, Director-Corporate 
markets and fields , McGraw-Hill Communications Research 
Research professionals design Center at (212) 997-3517 or 
custom projects that can make a Eleanor Nicoletti , Project Director, 
big difference in the success of al (212) 997-3095. Or, write Corpo­
your corporate communications rate Communications Research 
efforts. The Corporate Commu­ Center, 1221 Avenue of the 
nications Research Center wi ll Americas, New York, NY 10020 
meet your research needs 
promptly, at a reasonable price. ~,,~ 

Put McGraw-Hill Research to work .~nri 
fo r you. II it's a communications problem, we 

probably pioneered lhe solution. 

NT ODUC s. PC VSAM TM 
TM 

• 	 one of the most comprehensive and ver atile l/O programs available with 
power and performance to march that of che IBM-PC.111 

• 	 uses sophisticated and easy command language that allows fle"ible and 
efficient storage of information. 

• 	 meets the challenge of today's complex system and application needs while 
saving time and money in development. 

SYSTEM REQUIREMENTS: IBM-PC"' , DOS, 64K RAM, ONE DISK 
DRIVE-51/4'', BO COLUMN DISPLAY, OPTIONAL PRINTER 

INTRODUCTORY PRICE: $155.00 
(Offer good rhrot1gh Sepe. 7, 1983) 

ln order to 1mable us to market the most economically prices software we use 
foncrionaUy-inexpensive packaging .... . Thus, passing the savings oo to you. 

P OFESSIONA BUSI SS ECt ISTS/M INC. 
P.O. Box 026005 
Miami, Florida 33102-6005 
Call Collect (305) 545-7077 
For Information and Specifications. 
Melhod of Payment: Check. Money Order. 
Terms: All Hal'KJHng and Shipping are Included in Software price. Al1ow 2·4 weeks delivery. 
Trademark: IBM Is a registered trademark of lnternallonal Business Macnlnes, Corp. 
PROFESSIONAL BUSINESS SPECIALISTS, FUNCTIONALLY-I NEXPENSIVE PACKAGING, PC 
VSAM, PSS are Trademarks Pending of PROFESSIONAL BUSINESS SPECIALISTS. INC. 

on the djsk. Other compilers impose 
a minimum overhead of 6 to 10K 
bytes on executable files by including 
mandatory 1/0 redirection, even for 
those programs where this is un­
used and totally inappropriate. 
However, the performance of the 
code generated, especially in such 
critical areas as looping and local­
variable access, is inadequate for any 
serious production work, particular­
ly when compared to the price/per­
formance ratio of other available 
software. 

Lattice C, in addition to the two-pass 
compiler, includes a standard library 
in object form, an object module 
disassembler, three header files, a 
source function-extraction utility, and 
sample C source files. A run-time 
package supports full 110 redirection. 
The 150-page manual includes a 
detailed table of contents and a com­
prehensive index. With the addition 
of an object-code librarian, this com­
piler is marketed as the Microsoft C 
compiler. 

The Lattice C compiler produces 
remarkable code. In integer and 
floating-point math evaluation, 
pointer and array handling, local­
variable access, and function calling, 
performance was outstanding in 
terms of both execution speed and 
code compactness. Most measures 
applied to the compiler group echoed 
this superiority. Not only was the 
code fast and compact, but the Lat­
tice compiler was consistently second 
only to the DeSmet compiler in com­
piling and linking speed in both 
memory-disk emulator and floppy­
disk environments. 

Rapid compilation and high-perfor­
mance code are crucial in a product­
production environment where they 
facilitate an interactive "successive 
approximation" style of coding. This 
compiler encourages the program­
mer to code in small units, testing 
each as he goes, rather than build 
untested monoliths that require 
laborious debugging. 

In extensive use over an 8-month 
period, the Lattice compiler has per­
formed reliably and predictably, even 
when facing intentionally nasty traps 
and errors. The preprocessor handles 

Tex t ccmlinued 011page158. 
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COMPETITIVE EDGE 
WELCOME TO THE GREAT LAKES EXPANSION CELEBRATION 

LUDER HAS EXPANDED AND RELOCATED AND IS NOW READY TO SERVE YOU EVEN 
BETTER THAN BEFORE. WE ARE CELEBRATING AND TO HELP YOU JOIN US WE ARE 
FEATURING THIS MONTH SOME BRAND NEW ITEM AND HAVE CUT EVERYDAY ALE 
PRICES EVE FURTHER. 

COMPUPRO'" FROM GODBOUT ELE TRONICS 

Ji' l .LY I TEGRATED 


-. MPETITIVE EOCE I 

8 lli-A A&T $ :nn.i:i. 

H I i-H A&T $ f1 09fi . CS $ :) l:HJ O. 


Al 1-!' A&T "· (iiilHi. cs !li -:trn. 

Klfi ·D A&T $11tl l G. ('SC .. I I!iiU. 


Ili-11 A&T .. (ifiGfi . c·. ·c B - :1:15 , 

810 - lli A&T .; 11n16. rs B11 R;1; , 

K1li-H I\ i\T . BiilHi. C'S $ 7;rnc. . 


:!O ME<:AtWTR Sl 'B-S\' .' \.V/DISK 2 :1.t!Jfi csr :S :1:, fl :i . 

TEGRATED B D ET YSTEMS 

1<:1/KH , nl<, l/0-1, Ju SL T , CP!M. l:!Hl" D.'DD $:10 ~ f>. 

Ci MHZ rPll Z. IJ~ K . f/ O· f. 10 . 'LOT, CPM , (2) .'!'' :!i!!l!i. 
H1 Ml!Z HO !i. 121' 1\ . IIO. JO SL T. C' PM. 2· ., :IHIJ!i . 
loM HZ :-1 0 fi. '.!.'i !i K l/0-:1. l(I . L T. ~IPM. 2.ff" f,. l !l f1. 
t 1h\I HZ 8Uflfi.fi l 2 f\ . 1/ 0 -:\. I ~ LOT.MP 1.:!nMB nm:,, 
ltlM llZ llRK, l2R K, 1/0- 1, HI SLOT. CP I. 2·· '' :11rn!1. 
l 'f'U 02 Ii, 12,•n\. l/O· t. tn SLOT. \'PM. 2-8" '1"H;l. 
lllSI\ 1 & Ci':vt-'!..'!. .~ 44:'1 . DL ·1< :2 A&T ;,p7, 
(' l'l . 11'.:!Rfi A&T $ l 11),f. C'P ll Sii'.! , <i •' 1:2H8. 
( "Pl fifUltlll A&'l' 4!1!' . C'PU Ii 0110 C.' 6::! I . 
M- fH{fV R· H A&'J' 1:1x:1. ENC f,QS l ' lh '!. rmsl\ !iH3'1. 

EATTLE COMPUTER PRODU T 
<:A7.f':Ll.f-:. I 28 1\. L L' T -~!"1~). ; . SA L[~ s.1rw;;, 
1;, '.'.IE<;AHYTE: HARD rmil\ Fon c:AZELLE I !l•i. 

l ~C'L\ ' l l l·:S CONTIWLLER & SOFTV. ARE 

SF. l1AHATE !'AH lN l•.T& l !"i MB H D '!.(HJ.'i . 


' MPF.TITIVE ROGE BUDGET SYSTEM 
SE 1\' [1 ' 1.I~ Hli C'P\ . SET . I :2 , I\ , 12! ~··.MSDOS 2.0. :l:t\/ Fi . 
111 !-> I.OT ('t\8, POV. ER .SL l' l' L\', HEADY TO Rl 

l'OWEH Sl"Pl'L\' . HEAIJY TO RI _-..; 

( 'E l~TF:<: llA'l' lW S'r'S'l l·:~I W/ l ·l'r' nR, li'i MEGA- 4 \!H r1 . 

IWTR HARU DI.' ){. . l~f SE'!'. MSOOS :2.0 , 1:2, K 
CW FAST S l~ ATTl , E .'TAT!(' RAM . 

. 1lliC'P l ' SRT, MSDOS .. !i!'Jf) , H.i l{ STAT I HAM -ti :i . 

St 'P lll~l<MAS' l'EK :l l!:l . SCP 'l POHT SF.R IA i , 17!i . 

S{' (' .1 l'OHT SF:HJAL '!.IO. Rmi- PAC' l\A<:E 2G:t. 


•'hATTLE RAM + & RAM+ 3 FOR IBM PC 

H1\ M li·ll\ , 199. 128K 1-19 . IH:H\ :.HHI . '!.51-il\ :l:ill. 

HAM ' :i li·l I\ :!(jfl l ;!, I\ :1 HI. 1921{ :rn!l . 1.'l rll< -1:20. 
~111'7 I' n::A<;1-: W/8087 c BAS(' M . LIB 11i!I. 

HAHODI ' K BSY TEMSFORANYZ80CPMCOMP TEI{ 
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1ANY 'l' ERMINAL (QUME 102 $535.). PRINTER 

LOMAS DATA PRODUCTS INC. 
SMHZ 8086, LDP72, H ZITALL. 256K DRAM 
4BOAROSETFROMLOMAS 

AUGUST 

SALE 
$1399· 

LOMA Slllll PC':!-li" DH.S ,. MHZ rWllR .~:.! 49!L 
12. 1\ RAM.1.UPT!!. HAZ!TALL. 1sn )S. l:'i SLOTS 

COMPETITTVE EDGE INTEGRATED SY TEM 
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Apple DOS 

Applied Sallwue 
Tllc.hnology LIST 

\lersalorm .• ... .. ... l89 
versatorm·Pascal .. 245 
\llrs;alorrn!Corvus 
Hrd Disk ......... ... 495 

ARTSC1 
Maole Maller ....... 70 
Ma~lc Pack Combo 225 
Magic Window ..... 100 
MaQlcWlndow II ..• 150 
MaglcWords ..... .. 70 

Av1ntGude 
Ultra Plot!Dlfl 
!latagraph .......... 99 

b1gl1 Brolhan 
Apple Meehan ic .... 30 
Beagle Bag ....... .. 30 
ooseoss ...... ..... 24 
Double Talle ........ 35 
Flex Text ..... .•••••. lO 
Pronto DOS ..•... .. 50 
UtllltyClty .......... 30 

BPI 
GL . AR, AP. 
Pavroll , JobCost. 
lnvenlory (ea) ... •.• 395 

SALE 
269 
180 

300 

49 
156 
75 

109 
49 

71 

22 
23 
17 
27 
23 
23 
22 

320 

Dtclslon Soltware 
Accoanlant ......... 
Accounlan1 wl1h 
oeca1c .••..•. .••... • 
oeca1c .............. 

De ll• Soltwaie 
Bookkeepe1Check 
Writer ....... ........ 
Bookkeeper M.ister 

Denver 
Finan cial Parlner ••• 
Pucal Programmer 

······················· 
Pascal Tulor ....... 

Eduwu1 
Algebr111 ..••...•..• 
Algebra 2 ........... 
Algebra 3 ••.• ..•.•• • 
Algebra4 ........... 
Algeb ra 5 &6 .•••••• 
Comp u-Malhi 
Arl thmelic S~I •.. .•. 
Comp u· Read ....... 
Compu-Spelll 
o~ta Disk 4-8 tea) • 
Compu-SpelV 
Sys1em ............. 
Counting Bee ..... .. 
Declm a.ls ........... 

129 

149 
0 

40 
90 

250 

296 
125 

40 
40 
40 
40 
50 

50 
50 

20 

30 
30 
49 

97 

112 
2G 

29 
68 

188 

223 
97 

30 
30 
30 
30 
38 

37 
22 

15 

22 
22 
37 

Llghtnlno 
Master TY1>e ........ 

Lin~ Swstems 
Data Fax ... ......... 
Data Lin ........... 
Link Disk ............ 
Unklndtll( . ......... 
Link Sampler I .• ... 
Link Video .......... 

WK Enlerprlses 
Data Perteet ..... .. 
EdlUi502 ........... 
Leltr Pelc1 w/ 
Mail Merge ......... 

lolu' 
Execu1lve 8rieJing 
System ............. 

Ml~ro Lab 
ASset Manager .•••. 
Da ta fac!OIY .•.•.•.. 
EngllshSAT#l ... 
lnvoic ac!ory . 

Syst~ 

40 

199 
100 
70 

195 
60 
55 

100 
100 

150 

199 

30 

149 
75 
51 

149 
45 
~2 

78 
78 

112 

149 

Sensible 
Applesoll + 
Struc. BASIC ... .... 
BHt •.....•.•••..•••• 
Buo. The ............ 
Bullo Using . ........ 
Disk Organizer ••..• 
Disk Recovel't . • . . • 
DOS Plus ..••..•.•.• 
Edit Solt ............ 
Image Prin ter 
Epson ............... 
Image Prfnter 
LeUerOual •..••.... 
Image Prlr NEC/ 
Dot Matrix ...•.....• 
Multi Disk ~tatog , 
Quadrant 6112 ..... 
Oulckloader ........ 
Sensible Speller ...• 
Sensible SpeUer 
p 

40 
40 
5(J 

30 
50 
30 
25 
40 

40 

40 

30 
30 
32 
23 
23 
23 
19 
30 

30 

50 

Applled Soltw111 
Tethnology LIST 

lle<saform ••..•••••• 495 
oa1amo11 

Wri teOn .....•..... 130 
01nver Solt.ware 

EASV ................ 750 
lnsoll 

ALO System 111 ..... 75 
Translorth lll ...... . 125 

link Systems 
Data Fax .. ...... .... 249 
LinklMex ..•....... 195 
Link Sampler 1. ..... 6Q 
Link Video .......... 55 

S0Uwu1 Publl1ho11 
PfS~ Fiie .. .. ....•••. 175 
F'FS :Grapn ..•...... 175 
PFS : or1 •...•... 125 

l. 100 
300 
400 
300 

LIST 

SAlE 
311 

99 

562 

56 
94 

l87 
149 

45 
42 

129 
129 

94 

78 
23~ 
312 
234 

SALE 
Brad1rbund Soflwa" Fractions •. ....••... 49 37 130 109 

Ban Street Writer • 70 53 MWl-Vert .......... 15 12 
General Ledger 
wlAP ................ 495 305 

Perception .......... 
PSAlWOrd Allack . 

25 
49 

19 
37 

379 259 

Parro11 ...... . ....... 395 275 Rendezvous ........ 40 30 90 69 
Compuler Station SAT WordAttack ... 49 37 

Combineo 
Enhanced Grapll cs 55 40 

Spell Bee wl 
Read lno Primer ... 40 30 

65 49 

Statiou Master ..... 175 136 Stalls cs ........... 30 22 
Cam1hu• 

Image MakeJ ... . 
25 19 

Con11n1n111 S 
CPA f l , 

479 329 

(all 4) . . . ... 100 69 
CPA#! 
CPAt2 695 439 

v 

CPA l 3· 
CPA#4· 
CPA 15· 
Manag 
FC M( 
Malt) , 495 369 
Home A .••• 346 219 

C11n1 
MenuGenerato r ca ... 595 449 

Crullve Cuntc oduels 
Speed Rea Joystillk ............. 60 45 
Cou1sewar Selecaporl •. .•..... 60 45 

oa~ln 5 Apple II products also run on Trackball ............ 66 49 

euslness e " I Ule lie [call !or detafls) . Products V.111 Comp~Hna
keeping Syst dd1tlona beloware speclallv designed lor the Ve1sawriler 
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most complex constructions without 
error or complaint. The company has 
shown steady progress in upgrading 
the product and adding preplanned 
enhancements. The documentation 
sets such a high standard of com­
prehensive excellence that others 
don't even come close. Only the func­
tion library is slightly lacking, and 
additional functions for sorting, ran­
domizing, and ASCII/numerical con­
version would be icing on the cake. 

A fuJJ implementation of the C 
language, the Lattice compiler pro­
duces code only for the small 
memory model, although versions 
for the compact and big models are 
in use at test sites. A command-line 
op tion allows inline generation of 
8087 floating-point code, but in the 
review compiler, library floating­
point routines in 8087 format were 
substituted . Another command-line 
option enables you to intersperse C 
source code in the object module dis­
assembler output, a step toward a 
planned high-level symbolic debug­
ging package. 

The few extensions to and vari ­
ances from the C standard are worth 
noting. OnJy one copy of identically 
written string constants is generated 
by this compiler, although Kerni,ghan 
and Ritchie state that all strings are 
distinct even when identical. Multi­
ple character constants are allowed. 
Comments nest by default. Identical 
names may be used for members in 
different structures because the 
specific structure being referenced 
determines which member name 
(and corresponding offset and at­
tributes) is intended. 

The Lattice manual is logically 
organized and complete in its 
documentation of compiler libraries 
and assembly-language interface. 
The in-depth treatment of the rela ­
tionship between the Lattice im­
plementation and the C standard is 
especially welcome to the serious 
user. It lists variances and clarifica­
tions in order, with numerical refer­
ence to the corresponding section of 
the standard. The compiler's 90 error 
messages are fully and helpfully 
explained. 

The object library includes addi­
tional functions for low-level memory 
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Name 
Quantum C c:ompller 

fype of Software Package 
C pmgrammlng language compiler 
bundled wltll mulatasl<ing operating 
system 

Manufa.cturer 
Quantum Software Systems Jnc 
7219 Shea Ct. 
San Jose, CA 95139 
!4081 629-9402 

Price 
s6SO 1nduding operating system and 
u!Jlftles 

Format 
5 YI-inch double-density single-sided JBM 
PC-compatible ONX format Oc;ippy dis~ 

iype of Compller 
Produces assembly language 

Computer Needed 
IBM PC running ONX w lcti two single­
sided dis drives and a minimum of 1281< 
bytes of RAM 8087 coproc:es~or required 
ror floating point 

Documentation 
186-p.;ge 1oose~1ear manual plu> operating 
system doc:umentatron in two cloth 
binders 

Audience 
Syitems and appllc:atlom .software 
developer>, C programmers 

management, direct console 110, and 
ophisticated string handling by pat­

tern matching, parsing and symbol 
and token extrnction are provided. 
An optional $150 library, whimsical­
ly named "C Food Smorgasbord," 
provides a complete fixed and 
floating-point BCD (binary-coded 
decimal) arithmetic package with 16 
significant-digit accuracy, an exten­
sive series of direct device 110 
-routines, and a terminal-indepen­
dence package provic:ling the pro­
grammer with access to a variety of 
predefined existing terminals using 
ANSJ X3.64 standard conventions. 
Built-in facilities let you add new 
terminals. 

Quantum C, nearly a full Unix ver­
ion 7 standard compiler, is an in­

tegral part of a complete multitasking 
operating system that supports up to 
16 users and 250 simultaneous tasks 
and includes a large number of Unix­
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Name 
.Supe,;oft C complier version LIJ 

fype of Software Package 
c programming language compHN 

Manufacturer 
Supe~oft Inc. 
POB 1628 
Champaign. IL 61820 
!2171 359-2112 

Price 
ssoo 

Format 
5 V• ·rnch double·demity slngle-slded IBM 
PC·compatible PC·DOS or CPIM-86 rormat 
floppy dfsl<s 

Type of Compiler 
Produces assembly language 

Computer Needed 
IBM PC running PC-DOS or CPIM·86 With 
rwo s1ngle-sldec! disk drives and a 
minimum or 64K bytes o~ RAM. IBM 
Macro As.sembter requfied for Use' 

Documentation 
BO-page /ome-4eaf manual In vinyl binder 

Audience 
Systems and ap~lcadons softvva 
develope~. C programmef5 

like features such as hierarchical file 
structure with multilevel file securi­
ty, device-independent I/O with 
mountable disk-resident drivers, and 
a complete shell command structure 
including inter-task pipes. 

Quantum C has far too many 
special feahn·es and programs to ex­
plain in this article. One highly in­
novative feature worth mentioning, 
however, is that it shares the last 
three stages of code generahon and 
assembly with optional FORTRAN 
77, PC-compahble BASIC, and ex­
tended Pascal compilers, allowing 
separate compilation and cross-link­
ing of modules from any of these dil­
ferent languages into one e ecutable 
file . The four languages share a single 
extensive series of subroutine 
libraries; all require the 8087 
coprocessor for floating-point calcula­
tions and all employ the same 
assembler (which may be used sep­
arately) and linking loader. Full exter-

Name 
Telecon Systems C llt'f5ion 2.6 

'l}'pe of Software Pack.age 
C programming tanguage compJle1 

Manufacturer 
Telec:on Systems 
1155 Meridian Ave., Suite 218 
San Jose. CA 95125 
/408) 275·1659 

Price 
S200- compller wlthout tloi!ting point 

Format 
5!1.-lnch double-density slngle·slded IBM 
PC-c:ompatlble PC-DOS or CPfM·S6 format 
floppy dlsks 

iype of Compiler 
Produces assembly language 

Computer Needed 
IBM PC running PC-DOS or CP/M-86 With 
lWO single-sided dis drives and a 
minimum of 96K byte5 of RAM. IBM 
Macro Assembler requJred for use 

Documentation 
21·page loo~e-/ear manual 

Audience 
Systems and appUcations software 
developer5, C ptogrammers 

nal communications and PC-DOS 
two-way file transfer are supported. 
The libraries, with over 150 sub­
routines to interface to all capabilities 
of the operating system, also include 
math support for exponentia1 and 
logarithmic functions and trigono­
metries, including hyperbolics and 
inverses. 

The C compiler supports enumer­
ated data types and allows in-line 
assembly language insertion via the 
#asm directive. It does not currently 
support initialization of auto 
variables, bit fields, or expressions 
following #If. Structures are initial­
ized as if they were int arrays, and 
braces may not be nested in initializa­
tions. All of the e features will be 
supported in the next major release. 

All Quantum parsers support 64 
significant characters in variable 
names. 1/0 redirection is supplied by 
the underlying operating system and 
thus is available to all programs in all 
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languages. Kernel interface is possi­
ble on two levels, by software inter­
rupts or message passing. Memory 
allocation is according to a system­
specific model, with an initial con­
figuration, similar to the small model, 
defaulting to a low-memory code seg­
ment with the remaining two allocat­
able segments concatenated im­
mediately above. Direct segment­
register usage manipulation by the 
programmer is allowed. In addition, 
the C parser recognizes the @ sym­
bol as a pointer reference in the same 
manner as " pointers but as a 
reference off the base value of the ES 
segment register rather than the DS 
register used in normal C pointer 
reference. 

This compiler produces fast, com­
pact code for its host operating 
system and supports some highly in­
novative features. If it were available 
for more widely used systems, it 
could be generally recommended, 
but because it is bundled with an ex­
tensive discrete software environ­
ment, a decision on its merits or use 

must be based on the entire operat­
ing system, not just the compiler 
alone. While I like the Quantum 
development environment- especial­
ly on a hard disk where command 
file access is reasonably short-full 
evaluation of this system is impossi­
ble here. It is worth noting that, while 
the system contains many powerful 
commands, programs, and utilities, 
the user pays a considerable price, in 
terms of performance, for the 
multitasking and multiuser 
capabilities. Potential users should 
anticipate some actual need for these 
capabilities. 

The operating system and C com­
piler are accompanied by two 
manuals. Their structure provides for 
functional coverage of all aspects of 
the system, but their style assumes 
the user has considerable knowledge 
of the kind of programs provided . 
The libraries are given comprehen­
sive alphabetized coverage, but onJy 
16 small pages are devoted to the 
details of the compiler, and the 
documentation unfortunately con­

tains no indexes. 
Supersoft C is one of a related series 
of products said to be available for 
any host-target combination from 
8080, ZSO, 8086, and ZSOOO micropro­
cessor families. Current operating 
systems supported are said to include 
the versions of CP/M and 'MP/M for 
both the 8080 and 8086 processors, 
MS-DOS, Unix, Xenix, and Central 
Data's ZMOS. The subroutine library 
is supplied in both source and object 
forms, and the package contains five 
sample programs. 

In relation to the standard, the 
Supersoft implementation lacks long, 
dotJble, and float data types, static and 
typedef storage class specifiers, bit­
f:ields, and initializers on declaration. 
No parameters are allowed to #define 
macroinstructions, and the prepro­
cessor does not support any condi­
tionals, but #asm and #endasm are in­
cluded to allow in-line assembly 
language. 

The Supersoft documentation, a 
confusing pastiche of fragments 
relating to different processors and 
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operating systems, was a factor in 
making the Supersoft compiler the 
most difficult of the nine to use. Files 
that do not exist on the supplied 
disks are allocated whole chapters, 
and the files that do exist are men­
tioned only in passing, if at all. In the 
PC-DOS version 1 examined, the op­
erating-system-related documenta­
tion was mainly concerned with 
CP/M, and its instructions were quite 
misleading. Run-time memory struc­
ture was only one of many useful 
items the manual neglected to cover, 
although an examination of the com­
piler's output shows the default to be 
the small model. 

This software consistently took the 
longest time to compile the largest ex­
ecutable files of any compiler evalu­
ated. In spite of the size of the ex­
ecutable file, facilities for run-time 
IIO redirection were not included. 
The run-time package did, however, 
produce a copyright message each 
time the user's program executed. Ex­
ecution times for the code produced 
were consistently in the bottom third 

of the nine compilers, with particu­
larly poor results in pointer intensive 
and integer math operations. In light 
of the poor documentation and poor 
performance in terms of compile 
time, code size, and execution times, 
the software and documentation I 
received do not warrant considera­
tion for serious use. 

The Telecon 8086/88 C compiler, a 
product of Telecon Systems, will be 
obtainable for any combination of 
these host and target environments : 
6809 (Flex, Uniflex, 05-9) , PDP-11 
(RT-11, RSX-11), 8080/ZSO (CP/M), 
8086/88 (PC-DOS, CP/M-86) . Priced 
at $200, the package includes, in 
addition to the compiler, the stan­
dard 1/0 library in both source and 
object form, the stdio.h header file, 
and 21 pages of loose-leaf documen­
tation . A floating-point library (not 
yet available) for the 8088 will cost 
about $150. 

The compiler accepts the full C lan­
guage, and while the manual claims 
full Unix version 7 compatibility, 

potential users should note the lack 
of support for enumerated data typ­
ing and structure assignment. Regis­
ter declarations are treated as if they 
are automatic. Compiler 110 can be 
redirected, and C source code may be 
optionally interspersed with the 
assembly-language output as com­
ments. Other command-line switch ­
es allow the generation of absolute 
addressed output (the default is 
relocatable), preprocessor macroin­
struction expansion onJy, or run-to­
locate errors only. The compiler's 36 
error messages are cryptic. 

Documentation is sparse, and, in 
relation to the other compilers, in­
complete. The description of interfac­
ing methods to external routines, in 
an attempt to cover all supported pro­
cessors, is too general. No mention 
is made of how the compiler allocates 
memory or manipulates the segmen­
tation of the 8088 processor, although 
code examination reveals that the 
compiler supports the small memory 
model as default. Custom-segmenta­
tion schemes can be implemented 

Ill 
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ccitendar wrch battery back-up fo1 utoma t1c 
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1fonic 01sk" software lhls program builds "disk 
011\ot's"' 1n memol)lwh1ch access your programs 
at me speed of RAM mernoiy. And you get 
Supe1Spooler1

• , pnm spooling sorrware 
OprJons include a IOO'lb IBM compatible 

pararrel pnnter port lean be conflgured as lPTl , 
01 LPT.?I. <incl a second RS232C asynch1onous 
pon ICOMI or COM21 The MegilPak'" opuon 
plugs into your MegaPlu~ ··piggyback" style co 
gJllt.' you an addwonal 128k or 256k or memoiy 

l 64 Aquat ll'Bl © BYTE Publlatlona Inc 

J/0-Plus 2. 1s the <inswer for ttiose 1/\1110 
don't need <'tdd1t1onal memoiy but would like 
all those other multl-funcuon board f atures. 
The 1/0-Plus 2 comes standard wi th a cllp-on 
baireiy po'M'ted clock/ca lend 1 an a~}'llChro­
nous commurnc<111on pan fRSZ32C serial). Su­
perDll\.e'" elecuon1c d1sl(. and SuperSpooler'~ 
print spoohng sof1wa1e 

Opuonal 1s a second a ynchronous pcm 
(DTE. or DCEI. a parilllel printer a.apter. ilfld 
the best game paddle dapt r on the market Jt 
is <1n IBM st<1ndard game port. but it can also 
use Apple compatible paddles <tndJoy.;uck~ 

Bo1h boards come wirn a one }'t"a1 ractory 
warraniy ano !he Oub1e· sausrarnon guaran­
ree 1rrorany reason you arc nm s<it1s1r1ed with 
t performance or your ooard w1rh1n thiny 
days or purrha~e you may 1eturn 11 for a full 
refund 1nc1ud1ng 1he postage 10 rerum 1r 

TO ORDER BY PHONE: 
In Cilllfo1n1a IB05l 482-9829 
Ou1.S1de C<1l1fomia TOU FREE !&101821-'M 79 

~ 
1/0-Plus 2•• w1tll Clock/caJendar a5yn 

chronous commun1cauon adapcer Supe1 

Dn.e'• and SuperSpoof'• - 5129 

MegaPlus'" wuh m mol)I clock. oisync 

SuperDrrve•M and SuperSpool'M - S289 


OPTIONS: 

Mk upg1ades. 1nstcJlled arid tested sso 

Parallel Pnnter Pon S35 

Second Asynchronous Poll S35 

G<lme Aclaprer (J/0-Plus 1 onlyJ S35 

Mega Pak'" with 256k or Memory 5WI 


with 128k ol Memory 5249 

2 year extended warf'Clnty sso 

ConneclAll C<lble Brack t Sl9 

Cable 10 ParaJrel Pnnter s35 

Caole to Modem or Seual Pnmer S25 

Comprehens1 01 gnosrrc~ Pmgr.:ims SIO 

SUPERWRITER by Sore'.lrn s I 79 

SUPERCAlC by Sormn Sf59 

dBASE II by Ashton-Tait' S'l 19 


SHIPMENT: 
orrnal shrpmem 15 day after receipt oJ 


oraer We pay UPS surface charg s 2 d<1y 

air seMce SS extra 


QUBIE' 
DISTRIBUTING 

4809 caue Alto, camarillo, CA 93010 
European lnqulrles: 
129 Magdalen Rd., London, SWTB, Eng land 
Pnone IOIJ 870-8899 
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The new COMPAQ Portable Computer. 

IBM compatibility to go. 


11 imple, isn't it? The COMPAQ™ 
Portable Computer can do 
what the IBM® Persona l 

Computer does. To go. 
It runs all the popular pro­

grams written for the IBM. It 
works with the same printers and 
other peripherals. 1t even accepts 
the same optional expansion elec­
tronics that give it additional 
capabilities and functionality. 

There's really only one big dif­
ference. The COMPAQ Computer 
is designed to travel. 

Carry the COMPAQ Comput­
er from office to office. Carry it 
home on the weekend. Or take it 
on business trips. 

II you're a consultant, take it 
to your client's office. 

If you use a portable type­
writer, you can use the 
COMPAQ Computer as a 
portable word processor 
instead. 

If your company 
already uses the 
IBM Personal 
Computer, agd,# 
the COMPA, 

Portable as a 
mobile unit that 

can use the same pro­
grams, the same data disks, and 
even the same user manuals. 

There are more programs 
available for the COMPAQ Com­
puter than for any other portable. 
More, in fact, than for most non ­
portables. You can buy them in 
hundreds of computer stores 
nationwide, and they run as is, 
right off the shelf. 

With most other portables 

you'd probably need Lo buy an 
additional display screen because 
the built-in screen is too small for 
certain tasks, like word pro ess­
i ng. The COMPAQ Computers 
display screen is nine inches diag­
onally, big enough for any job, and 
it shows a full 80 characters across. 
And the built-in display offers 
high-resolution graphics and text 
characters on the same screen. 

The bottom line is Lhis. The 
COMPAQ Computer is the first 
uncompromising portable 
computer. It delivers 
all the advantages 
of porta­
bility 

without trad­

ing off any com­


puting power capability. 

And what do those advantages 


cost? 
Nothing. 
The COMPAQ Por­

table sells for hundreds 
less than a compara­
bly equipped IBM or 
APPLE~ Ill. Standard 
features include 128K 
bytes of internal memory 
and a 320K-byte disk drive, 
both of which are extra-cost 
options on the IBM. Memory 
and additional disk drive up ­
grades are available options to 
double those capacities. 

In the standard conliguration, 
the COMPAQ Computer has three 
open slots for functional expan­
sion electronics as your needs 
and applications grow. It accepts 
standard network and commu­
nications interfaces including 
ETHERNET™ and OMNINET"'. 

If you're considering a per­
sonal computer, there's a new 
question you need to ask your­
self. Why buy a com­

puter that 
i n't portable? 

For more 
information on 

the COMPAQ 
Portab le Computer 

and the location of the 
Authorized Dealer nearest 

you, write us. COMPAQ 
Computer Corporation, 12330 

Perry Road, Houston. Texas 
77070. Or call 1-800-231-9966. 

<CJ 1963 COMPAQ Computer Corporation 
IBM• Is o rcglsiered trod om tk ol !nt.,rnolional Buoincss 
Mac;:hine!. C..orporntion. 
ETHERNET A Is u lm.d m rk or Xerox COl'f'OtBlion. 

OMN INET " I• a iradBmerk of Corvus Systems. 

Apple' is• reg1s lenrd trodemor!c o! Apple Com1iuttr. luc. 

COMPAQ '" i• • tradcmork of CO!l.olPAQ Computer 

C<itporulion. 


..iiill......................~PORTABlECOMPl/TER 
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STANDARD UNIX SYSTEM CALLS REPLACED BY C LIBRARY SUBROUTNES 

c-systems caprock Cl-C86 DeSmet Intellect Lattice Quantum Supers~« Telecon 

xbrk 
close x x x x x 

ereat x x x x x 

_ex ii x x 

ex•t x x x x x x x x 

lseek x x x x 

open x x x x x 

read x x x x x 

sbrk x x x x 

tell )( x 

unlink x x x x x 

write x x x x x 


STANDARD C LIBRARY SUBROUTINES 

c-systems Caprock Cl-C86 Desmet Intellect Lattice Quantum Supersoft Teleeon 

abort x x 

abs x x x 

atof x x 

aloi x x x x 

atol x 

calloc x x x x 

free x x x x 

longjmp 

malloc x x x x 

qsort x 

rand x x x 

realloc x x x 

setjmp 

srand x x 


STANDARD C LIBRARY STRING FUNCTION SUBROUTINES 

c-systems Caprock Cl·C86 Desmet Intellect Lattice Quantum Supersofl Telecon 

strcat x x x x x x 

strcmp x x x x x x 

strcpy x x x x x 

strlen x x x x x 

strncal x x 

slrncmp x 

slrncpy x x 

index x x 

rindex x x 


Table 3: Standard libmn; functions included with each of t/1e compilers. In flie fable, an X indicates the f11nction is available, an ! (ex­
clamation point) means the function varies signifi cn111/y from the standard, and a blank means the ftmc.tion is not included. Most com­
pilers also include additional, nonstandard Junch'0'1S. 

using assembly language, 
The entire Telecon object library is 

entered to the linker in Line with the 
user's program, rather than as a 
hbrary to be searched through for on­
ly the appropriate code. Although 
this strategy ensures a consistent 
method across the range of proces­
sors supported, these files mean an 
additional 6K bytes at the least to any 
program. Fortunately, the source ctian, and incremental code size and local-variable access, and pointer 
code is included, so the experienced 
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programmer can separate what will 
be used from the remainder and re­
compile for minimum program size. 
Unfortunately, the library contains 
only a bare minimum of subroutines. 

The Telecon compiler is simple and 
straightforward to use. Compile and 
link times in both memory disk emu­
lator and floppy-disk environments 
were somewhat longer than the me­

execution speed were only average. 

For some reason, this compiler 
crashed when attempting to compile 
a function consisting solely of an 
empty for loop, used to factor out 
looping times from measures of other 
compiler performance facets, forcing 
the system to be reloaded. The 
Telecon compiler is relatively efficient 
at function calling, but it ranked 
behind the others in integer math, 

operations. I haven't seen or used the 



STANDARD C LIBRARY CTYPE CHARACTER MACROS 

c.•systems Caprock Cl·C86 DeSmet Intellect Lattice Quantum Supersolt Telecon 

isalnum x x x x 

isalpha x x x x x x 

isascii x x x 

iscn rl x x x 

isdigit x x x x x x 

islower x x x x x x 

isprint x x x 

ispuncl x x x 

isspaoe x x x x x x 

1supper x x x x x x 


'tolower x x x x x x 

•toupper x x x x x x 


·conversion functions 

STANDARD G LIBRARY stdio SUBROUTINES 

c-systems Caprock Cl-C86 Desmet Intellect Lattice Quantum Supersoft Telecon 

ffiush x x x x x 

lclose x x x x x x x x 

feof x x 

reu or x x 

clearerr x x 

file no x 

fopen x x x x !X x x x x 

!reopen x x 

rread x 

fwrite x 

!seek x x x x 

ftell x x x 

rewind x x 

getc x x x x x x x x x 

getchar x !X x x fX x x x 

fgelc x x 

getw x x x x 

gets x IX x x x x x x 

lges x x x x x x x 

print! x x x x x x x x 

fprin-f x x x x x x x 

sprinU x x x x x x x 

putc x x x x x x x x x 

putchar x IX x x IX x x x 

rputc x x 

putw x x x 

puts x IX x x x x x x x 

lpuls x x x !X x x x x 

scani x x x x x x 

fscanf x x x x x x 

sscanf x x x x x x 

ung.etc x x x x x 


other code generators or compilers in 
this series, but I think the main 
reason for choosing this software 
would be its cross-compilation 
facilities. Because the output is 
assembly language, small applica­
tions could always be hand opti ­
mized for speed and compaction. 

Conclusions 
Evaluating the nine compilers in 

several broad categories may shed 

light on their main strengths and 
weaknesses. Software floating point 
is supported by Computer Innova ­
tions, DeSmet, Lattice, and Quan­
tum. Compilers that use the 8087 are 
Computer Innovations, DeSmet, and 
Quan tum, with the Quantum com­
piling in-line code and others mak­
ing fun ction calls to library 
subroutines. C-systems allows use of 
more than 128K bytes of memory, 
although versions of several others 

that do so are imminent. Run-time 
library source code is included in 
systems from Caprock, Computer In­
novations, Supersoft, and Telecon. 
Under PC-DOS, the c-systems, 
Caprock, Supersoft, and Telecon 
compilers require ownership of the 
IBM Macro Assembler. The compilers 
from Caprock, Intellect Associates, 
and Supersoft were unable to com­
pile several programs in the test 
group. C-systems, Caprock, DeSmet, 
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Unix Version 7 Extensions to the C Language 

The two significant Unix version 7 ex­

tensions to the C language- enumerated 
data types and structures as function 
arguments-need further elucidation 
because no readily available source of in­
fonnation about them exists. Because Ker­
nighan and Ritchie's standard text made 
provisions for both of them, they are like­
ly lo be more widely used in the future. 

Enumerated Data Types 
This puwerful extension, shared with the 

other ALGOL-derived languages-Pascal 
(as enumerated scalars) , Ada, and 
Modu/a-2- allaws the user to specify 
named, ordered, and sequential data sets. 
By default, eacli newly created set member 
is assigned, in seqzience, an integer value, 
ascending from 0 in increments of 1. Tire 
keyword enum is used to define the new 
data type, declare the set members, 
and initialiu those members to spedfic 
values. For example, to speciftJ a se­
quential set of constants that may ap~ 

pear anywhere an integer constant is 
allowed, 

enum direction { north, east, south,west } ; 
enum opcode { clc, stc, cli, sti, Cid, std }; 
enum workday { monday, tuesday, 

wednesday, thursday, friday } ; 

Constant integral values may be 
assigned, at dedamtion or later, to am1 

of the set elements as: 

enum direct ion { north = 'N', east = 90, 
south = 180, west = 270 } ; 

lf any set member is assigned a value, 
the remaining members progress from 
there. ln the 8088 instruction set, fo r 
example: 

enum opcode { clc = 'Oxf8', stc, cli, sti ,cld, 
std }; 

Having previously defined the 
data type workday, it cim then be used 
in a declaration s11ch as: 

enum workday today; /* today can haveone 
of five possible values */ 

today = tuesday; I* assigns a set 
element to the new variable*/ 

An example of illegal assignment: 

today = south; I* south ls not one of the 
five valid choices */ 

The possible applications of this 
technique are extensive and can lead 
to drama He improveme11t in the clari­
ty and readability of C programs. 

Structures as Function Al'gum.ents 
Function calling with a structure as an 

argumerit causes a copy of the entire struc­

ture to be passed to the function . Similar" 
Iy, with functions returning strocfo res, a 
copy of the entire structure is passed back 
to the caller. This extension allows non11al­
Iy global data to assume a temporarily local 
nature, thus optionally isolating the ac­
tions ofa function or series offu nctions on 
a structure. 

For example, if struct1 has been 
declared a structure, then &struot1 is a 
pointer to it. Calling a function with 
a pointer to a structure has been the 
usual way of-passing this data type as 
a parameter. It looks like this: 

function(&struct1); 

In compiler1; that implement the new 
version 7 extensions, to actually pass 
the entire data structure, rather than 
pass n pointer to the structure's loca­
tion in memory, simply omit the &: 

tunction(struct1); 

Some compilers accept the structure 
name without & while still passing 
only a pointer, and theiJ may or may 
not give a warning message telling 
what's going on. Obviously this can 
lead to trou ble if you then transport 
that code in.to a true Unix version 7 
environment. 

Quantum, and Supersoft provide 
support for mixing in-line assembly 
language with C code. The Computer 
Innovations and Lattice compilers 
provide cornrnand-Hne options to 
ease translation from 8080 C source 
code written for the ubiquitous BOS 
C compiler, in which all variables are 
extern or auto. 

Three broad classes emerged in 
performance, price, and user inter­
face. At the top, "superior quality, but 
expensive and unsuited to the begin­
ner'' are the Lattice and Quantum 
compilers. Just below this category is 
software that offers particular in­
dividual values and features. These 
might be called "good-quality:' In this 
category I would include the c­
systems, Computer Innovations, 
DeSmet, and Telecon software. The 
last category, "other," includes 
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Caprock, Intellect Associates, and 
Supersoft. 

My personal preferences are Lattice 
C in the top category for its quick 
compile and execution times, small 
incremental code, best documenta­
tion and con sistent reliability; 
DeSmet in the good category for its 
combination of fast compiling and ex· 
ecuting code, good documentation, 
exrraordinary price/performance ratio 
and many included utilities; and 
Caprock in the third category because 
it's a good learning tool for a 
reasonable price. C-systems, in the 
"good" group, is also attractive for its 
innovative debugger, PL/M com­
patibility mode, and memory-usage 
extensions. The company has been 
working hard to improve its product 
since it was released, and I would ex­
pect performance upgrading followc 

ing the completion of their im­
plementation. The DeSmet compiler 
would be rated at the top except for 
preprocessor problems and the 
newness of the producer, making the 
extent of future support and im­
provements unpredictable. 

These nine C compilers are part of 
the Jargest array of compilation tools 
available for any single programming 
language on the IBM PC. • 

Ralph A. Plimner (516 Shmder St., San Fran­
cisco,. CA 94117) is an independent microcomp11ter 
product-developme11t cons11/tant rurrnmtly working 
with tlie C arid FORTH progmmmi11g /a11g1111ges. 
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FOR APPLE USERS 
MITAC is the leading supplier of add-on disk drives 
for APPLE II computers. The MITAC add-on line-up 
includes sv.· standard/ half height floppy disk drives 
and sx;· 5MB/ 10MB Winchester disk drives" MITAC 
disk drives are engineered and built to I.he most 
demanding industrial standards of re liabi lity, availability 
and maintainability. Passing through the crucial 48 
hours of burn-in and a series of hardware/ software 
tests, you are assured of MITAC's superior quality. 

MITAC disk drives are designed to be compatible 
with the APPlE n ©. II Plus<!>, end ne <l> computers. 
All software developed under Apple DOS. CP/ M0 . 
PASCALG can be run on the MfTAC AD-X di.sk drives 

without modification. 

FQI U.S.A and CANADA Inquiries 
Please ca11 Collect (408)988-0258. 

AMERICAN milac CORP 

P.O. Box D Santa Clara, CA. 95055 
Tel : (408) 988·0258 Tele>c 9 103382201 MECTEL 

FOR IBM PC USERS 
Business people needing storage, reliability, fast access 
and office automation will be impressed with MITAC 
MATE-V ,J: Winchester cfisll drives clue to the uniQue, 
microprocessor-based cost-ellective design. With built-in 
hardware capability. it checks and automatically cor· 
rects errors and th is insures you of dala integrity. 
MITAC Wlnchester disk drives are designed to be fully 
compatible with IBM PC computers, all software deve­
loped under MS-oos l!'. CP M-ase.ucsO-P @systems 
can be run on MATE-17, .I wllhout modificalion. 
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EC ONOMr L NUFAC~~ 
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FULL LINES OF AD-ON 
DISK DRIVES 

COMPATIBILITY CAPACITY 
BRAND MOOEL 

APPL.£ II (fORMAnEf>) IBM PC 

yMATE-I AO-I M3.oll<S 

vMATE·O ~ 1'13.41<8 

AO-SOA v 5MB 
MATE-V 

vAD-50 I 5 MB 

AD-100A v 10 MB 
MATE· .I 

vA0-100 I IOMB 

MITAC Is a system manufacturer. Add-on disk 
drives. oHic·e microcomput<rrs. petsonal compu­
ters, video moni,lors. ASCII and Chinese ter ­
minals. 

FOi 1n1erna1lonal lnQuldes Please Con1ac1 

miCac INC. 
3rd Fl., 75 Nanklng E . Hd., sec. 4, 

Ta1pe1, Ta iwan, R.O .C. 

Tel: (02) 713·6980; (02)715·0940 

T elex: 20261 MECTAC: 11942 TAIAUTO 
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''YOU CAN WITHPERSYST.'' 


The Persyst Time Spectrum. 
It's the most powerful and 
expandable multi-function 
PC board you can buy. 

A Persyst Time Spectrum™ 
multi-function board can make 
any personal computer work 
better. 

Whether you own an IBM PC or 
XT. Or the IBM compatible 
Compaq or Columbia. 

There's even a Time Spectrum 
board for the Texas Instruments 
PC. 

With Time Spectrum, you can 
combine up to six powerful 
functions-plus two advanced 
software programs-on just one 
board. And get performance and 
features like nothing else. 

For the IBM PC, Compaq and 
Columbia, maximum capability 
in minimum space. 

For example, Time Spectrum is 
the only multi-function board that 
lets you expand your IBM PC from 
64K up to 512K RAM. Add a 
calendar clock. Add as many as 
two RS-232 asynchronous 
communications ports, or two 
synchronous and one 
asynchronous communications 
port. Plus print spooling and as 
much as 320K of RAM disk 
memory. 

Up to four 1/0 ports- in just 
one slot. 

How did we do it? 

With the Clitthanger~M A unique, 
RFl-shlelded connector system 
that solves the problem of 
tying two or more 1/0 ports to 
peripheral equipment like a 
printer or modem, without 
consuming two or more slots. 

And only Persyst has It. 

\ ll\' ~11, . 

The Tlme Spectrum Clilfhange< •M 
So ingenious. it's paleoted. 

What's more, expansion 
functions can be plugged right 
onto the Time Spectrum board. 
Or added with Versapak1,,, 

piggyback modules. So you can 
add exactly the capabi lity you 
need , when you need it. 

Extra flexible expansion for the 
IBM XT. 

For the IBM XT, Time Spectrum 
not only delivers exceptional one­
board expansion capability, but 
extra flexibi lity, too. 

Flrst, we designed Time 
Spectrum so you can add the 
RAM you want without having to 
till the memory rows on the XT 
mother board. 

And with Time Spectrum plug­
in expandability, you can continue 
to add functions as you add 
requirements. 

Start with basic memory and a 
calendar clock. Then add another 
asynchronous communications 
port. Parallel printer port. 
Additional memory Or any 
combination of functions. 

With Persyst. the choice is 
yours. 

And now, one-slot capability for 
your Texas Instruments PC. 

Now there's even a Time 
Spectrum multi-function board for 
your Tl PC. With it. you can add 
up to 512K RAM, two serial ports, 
calendar clock and light pen 
port-capability to handle even 
the most complex and difficult 
computing functions. 

And still only consume one slot. 
The Persyst Time Spectrum 

board. 
Maximum expandabil ity now. 

And quality and versatil ity so you 
can keep on expanding later. 

See your IBM or Tl PC dealer 
and insist on Persyst. 

Persyst Products. Personal 
Systems Technology, Inc., 
15801 Rockfield Blvd .. Suite A, 
Irvine, CA 92714. Telephone: 
(714) 859-8871 . TWX: 467864. 
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Managing Software 

Development with C 

Selecting a program-development environment 

that meets its users' needs 

Designing software for the rapidly 
changing persona! computer market­
place is a complex task. But by 
carefully selecting a program­
i:ievelopment environment, you can 
ease the job considerably. Choosing 
the development environment's ma­
jor component, the programming 
language, from the many languages 
available today is difficult, but com­
ing to grips with this problem early 
in the design cycle hastens the 
development of efficient, competitive 
programs. 

The rapidly growing market for 
personal computer software is driven 
by constantly improving hardware 
technology that in tum raises users' 
expectations of software perfor­
mance. As a result, developing soft­
ware for this market requires careful 
understanding of users' needs and 
the ability to rapidly develop pro­
grams that meet these expectations. 

This article will focus on bow to 
select a program-development en­
vironment and choose a program­
ming language that allows the most 
efficient use of program-development 
time. Note that the environment in­
cludes all the hardware and software 
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tools used in the process of develop­
ing programs: the programming 
language1 the compiler, the text 
editor you use to compose programs, 
and the machine you use for 
development. The development en­
vironment also includes such factors 
as programming style and the 
availability of consultants. 

Choosing an Environment 
A good programming environment 

can affect programming ease and 
code quality more than you might 
imagine. An often quoted maxim 
about end-user applications applies 
equally to programmers' tools: if a 
system is comfortable and easy to 
use, you will use it more frequently 
and produce better work with it. 

A programming environment 
should make programs easy to write; 
it should include a large assortment 
of useful tools and techniques to help 
ease the programming process at 
every step. And the tools should 
never be obstades to the develop­
ment process-error messages aimed 
at experienced programmers, for ex­
ample, should be clear and concise. 

A poor programming-environment 

selection can limit marketing possi­
bilities for the program. For example, 
licensing restrictions on the use of the 
development compiler's run-time 
library can prevent programs from 
being competitive with similar pro­
grams written on different systems. 
In general, environments aimed at 
producing programs for sale m ust 
not impose such disadvantages. 

When you choose your program­
ming environment, keep in mind 
that the development software 
should run on a variety of microcom­
puters. That way, you can use com­
mon, inexpensive development 
systems while developing your pro-­
gram on the target machine and at 
the same time keep in touch with the 
target machine's limitations and capa­
bilities. Development software that 
runs on a variety of machines makes 
writing transportable applications 
programs easier. Indeed, to increase 
market potential, such programs 
should be transportable to many dif­
ferent microcomputers. The micro­
computer industry changes quickly, 
and designingprograms to be trans­
portable increases their chances of 
running on the new hardware that 



NEW! 

The IS Pipeline•~ Printing Buffer 
with Random Access Printing 
stores paragraphs or pictures 
for printing in any order - any 
number of times! 
• 	 Universal-works wilh any 

parallel (Cenlronics style} com­
puter/printer combinations. 

• 	 SK to 128K Bytes of memory 
with data compression for effi· 
cient use of memory space. 



will probably replace existing 
machines within three years. 

A development environment 
shouJd also be suitable for writing 
programs that are large, at least by 
microcomputer standards. Most sys­
tems won't constantly be used to gen­
erate programs with thousands or 
tens of thousands of lines, but an en­
vironment suited to such tasks is 
almost always adequate for writing 
small programs. 

Choosing a Language 
Selecting a programming language 

is the most fundamental step in the 
implementation of a programming 
environment. It is far simpler to 
change compilers, machines, text 
editors, or any of the other factors in 
the environment than it is to change 
the language in which a library of 
programs is written. The substantial 
investment in any code already writ­
ten is lost if it must be translated in­
to another language. 

The first step in language selection 
is to choose between assembly lan­

guage and high-level languages. 
Assembly language can be thought of 
as a more readable version of the 
binary machine code that tells the 
processor what to do. High-level lan­
guages let you program for an ab­
stract or theoretical computer that 
does not necessarily correspond to 
any particuJar physical computer. 

Assembly language tells the 
machine what to do for each program 
step. A program written in assembly 
language can therefore run as fast as 
the machine is theoretically capable 
of operating. In contrast, a program 
written in a high-level language must 
be translated into machine code, 
typically by a compiler. The result of 
this compilation is never as tailored 
to the machine as it wouJd be if an 
experienced assembly-language pro­
grammer had written the code. Pro­
gramming in assembly language 
always results in faster programs, 
given sufficient programming effort. 

The size of the finished program is 
under the direct control of the 
assembly-language programmer. A 

compiler, on the other hand, trans­
lates a given program into a sequence 
of instructions that is not always the 
shortest possible route to the desired 
result. Because the programmer has 
no control over the compiler's transla­
tion operation, an assembly-language 
program can always be made smaller 
than a compiled program for a given 
task. 

One major disadvantage of assem­
bly-language programming is the 
large size of the source program. As­
sembly-language programs are 10 or 
more times larger in source-code 
form than their equivalent high-level 
language programs. High-level lan­
guages usually specify several 
machine instructions with a single 
statement, while an assembly-lan­
guage statement specifies only one 
instruction. 

Another drawback to program­
ming in assembly language is that it 
generally introduces an additional 
level of complexity into the program­
ming process. Assembly-language 
statements can often serve more than 
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ne purpose, depending on the con­
text. The original author of a program 
must select the proper assembly­
language instructions to perform 
each task, and the person reading the 
program must understand how the 
sequence of instructions performs 
that task. It is usually advisable to in­
clude comments on each assembly 
statement to describe the purpose of 
the instruction. High-level language 
programs perform the same task with 
a single statement that is often self­
documenting to some extent, so they 
generally require fewer comments. 

Overall program size and the fine 
detail required in assemblrlanguage 
programming on most machines 
1-1ave an importal'lt effect on program­
ming effort. Some statistics collected 
by Frederick Brooks indicate that the 
time it takes to develop a program is 
proportional to the size of the source 
code and relatively independent of 
the level (high or low) of the language 
in which the program is written. 
Read Brooks' book, The Mythical 
Man-Month: Essays on Software 

Engineering (Addison-Wesley, 1975), 
for some fascinating, surprising, and 
still relevant facts, figures, and war 
stories. 

The final problem with assembly 
language is that it is inherently not 
portable. As embly code specifies in­
structions for a processor and is rare­
ly, if ever, applicable to another pro­
cessor. You can compile high-level 
languages for a variety of machines 
with a minimum of machine depen­
dencies if you take care in choosing 
your compiler. 

Structured Programming 
"Structured programming" refers 

to a practice of combining several 
programming techniques. Any lan­
guage selected shouJd be suitable for 
use with structured-programming 
methods. Many modern languages 
have been designed specifically to 
support this method, and using one 
of them substantially eases the 
process. 

The most basic structured-pro­
gra.mniing technique involves the use 
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of control structure (program flow} 
built out of code blocks that each 
have a single. entry and a single exit. 
These blocks can be built up of if-then­
else-endlf, whlle·do·endwhile, and do-until· 
end-do structures and others like 
them. In languages that conta]n only 
goto and conditional golo constructs, 
simulating these control structures is 
possiWe but generally requires more 
work than does using languages that 
directly provide the structu.res as 
basic language constructs. 

The other fundarhentaJ structuring 
technique is the use of procedures or 
subroutines. These enable you to 
reuse common blocks of code, and, 
more important, they move the detail 
of complex operations away from 
local program flow, where such detail 
might be more confusing than help­
fuL 

Along these lines, another impor­
tant development-environment fea­
ture is separate compilation. Separate 
compilation allows a program to be 
made up of several source files com­
piled at different times and then 
linked together to create the final pro­
gram. This technique enables you to 
split up the program into logica1 
blocks developed at different times or 
by different people. Because each of 
these blocks can stand by itself, each 
may be tested separately, and a 
library of tested blocks of code can be 
developed. 

Another helpful programming fea­
ture is support of data abstrac­
tions-groups of routines that define 
the structure and operation of user­
defined data types by allowing them 
to be easily integrated into the 
language. Most languages i1lherent­
ly allow the manipulation of char­
acters, integers, and floating-point 
numbers, but users often want to 
define new (al least to the language) 
abstractions-such as imaginary 
numbers, lists of item , and poly­
nomials-preferably by adapting the 
program facilities that define lhe 
standard data types. 

What Languages Are Available? 
Thousands of programming lan­

guages have been invented, but only 
a few are widely available. Picking a 
language requires finding one that ls 
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going to be available for the machine 
that interests you. 

The most popular languages on 
microcomputers have been BASIC 
and Pascal. FORTRAN, COBOL, and 
PLn have been more popular on 
mainframes but are only just becom­
ing available for microcomputers. 
Other languages such as C, LISP, 
APL, and FORTH have not yet or 
have only recently begun enjoying 
general popularity, having been used 
for the most part only by small, often 
specialized, groups. 

From these Languages, program­
mers must select the ones that are go­
ing to be predictably available for 
most or all existing machines and 
possible future machines. BASIC and 
Pasca l, with their widespread 
popularity, can be expected to be 
available for some time. FORTRAN, 
COBOL, and PL/I are more complex 
languages that take longer to adapt 
to a microcomputer. Only recently 
have complete implementations of 
these languages existed for micro­
computers, and some microcom-
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puters are still not supported. USP 
and APL are interesting languages 
that few people understand as yet. 
Both are very complex in their im­
plementations and very powerful for 
programming, but unfortunately 
there is no reasonably complete im­
plementation of either for any micro­
computer. FORTH is a relatively 
young language that has many 
dialects. Ther€ does not appear to be 
a single standard implementation 
that interacts well with host operat­
ing systems (because FORTH is often 
thought of as an operating system in 
itself). Chas gained a lot of populari­
ty recently, and compilers for it have 
appeared for many microcomputers. 

It is important to check for com­
patibility not only within a language 
but between machines and com­
pilers. A standard for Pascal exists, 
but it is generally considered in­
complete. Thus each compiler im­
plementer adds additional features i.n 
incompatible ways. Because pro­
gramming in the standard portion of 
Pascal is very hard, use of nonstan ­
dard extensions proliferates and can 
cause portability problems. 

Despite its long life and populari­
ty, there is no recognized standard for 
BASIC, although one i under devel ­
opment. Different implementations 
vary wildly from one another. One 
possible standard is Microsoft 
BASIC; unfortunately, there is no sec­
ond source for Microsoft-compatibl 
BASICs, and depending on a sole 
supplier seems unwise. 

The standard for C is contained in 
Kernighan and Ritchie's book The C 
Programming Language (Prentice-Hall, 
1978) and in the Unix C compiler. 
Both of these standards are complete 
and reasonably accurate descriptions 
of the language that compiler writers 
must adhere to with some care. Un­
fortunately, the C I/O (input/output) 
library is not standardized. The 
resulting problem is surmountable, 
however: because the IJO Library con­
tains nothing but C functions, a dif­
ferent 1/0 library can be substituted 
while maintaining portability. 

BASIC, Pascal, or C? 
The languages that appear to be 

consistently available on most micro­
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computers are BASIC, Pascal, and C. 
Other languages may be added to 
this list, but none of them is solidly 
available now. PL/I and FORTH, 
however, seem to be the most likely 
candidates for future support. 

The speed and size of a compiled 
program are closely related. In almost 
all current compilers, smaller source 
code translates to fewer instructions 
and so takes less time to execute. Oc­
casional exceptions to this rule exist, 
but for the most part small programs 
are fast. When you're writing pro­
grams for resale, size and speed are 
perhaps the most important qualifi­
cations of a compiler. For personal 
use a certain amount of waiting may 
be tolerable, but speed is often an im­
portant factor in program sales. The 
size of the code affects not only the 
size of the program as perceived by 
the user but the number of capabili­
ties that can fit into the program. 

Interpreted versions of any given 
language are slower than compiled 
code. Because of the importance of 
speed in influencing user impres­

. sions of a program, in the following 
summary we will consider only the 
compiled versions of each. A quick 
look at available compilers for each 
language shows that BASIC is notice­
ably slower than the others and that 
C usually is slightly faster than 
Pascal. C's performance is due to the 
fact that it was designed to be very 
easy to compile. The basic operators 
in C correspond to basic machine 
operations on many machines. Thus 
C can be compiled more closely to a 
specific machine than Pascal or 
BASIC, given the same amount of 
complexity in each compiler. 

As mentioned, separate compila­
tion is an important feature in the de­
velopment environment. Neither 
BASIC nor Pascal offers separate 
compilation as a standard feature, al­
though some implementations offer 
this capability. Note, however, that 
using separate compilation features 
that vary from one system to another 
causes portability problems. Separate 
compilation, a standard feature of C, 
is available in all implementations. 

It's difficult to judge portability ac­
curately. At present, no accepted 
standard for BASIC exists, and the 

standard for Pascal is considered very 
limiting and is almost always extend­
ed. The standardization process for 
Pascal is farther along than that for 
BASIC, but in neither case do the 
available compilers adhere closely to 
the standards. C has a well-defined 
standard, the version 7 Unix C com­
piler, which is also well documented 
in Kernighan and Ritchie's book. 
Almost all existing compilers adhere 
to the standard or provide a proper 
subset of it with no loss of language 
generality. Thus the portability of C 
programs is much higher than those 
written in BASIC or Pascal. 

BASIC is the weakest language for 
structured program ming. Most 
BASIC systems do not have named 
subroutines, local variables, do-until· 
enddo, while-do-endwhile, or record struc­
tures, to name a few limitations. 
Some of these features are being add­
ed to recent BASIC systems, but ex­
tensions are not being done consis ­
tently from one system to another . 
Pascal is much better because it pro­
vides almost all of the common 
structured-program.ming constructs. 
C also provides a full set of struc­
tured-programming features, and it 
has greater flexibility as well . 

BASIC does not provide any facili ­
ties to support the use of data ab· 
stractions. It has a fixed set of data 
types and no facilities to define more. 
Pascal provides structures and point­
ers, both of which can be used to im­
plement data abstractions but present 
limitations. 

In Pascal, to define a data object 
and several procedures that act on it 
so that they can be used anywhere 
in the program, you must define all 
data and functions at the top level of 
the program. This means, first, that 
the structure of the source is forced 
on the programmer. Second, it 
means that the entire representation 
of the data is accessible to the entire 
program, making name conflicts and 
invalid data access very likely. Final­
ly, the lack of separate compilation 
means that all of the code associated 
with a data abstract.ion must be in­
serted into the source for a particular 
program that uses it. 

C is better suited to data abstrac­
tions. A data abstraction can be a 
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Amdek 
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Co lor I .. . .....•• . .. . .... .... ... $270 
Color I Plus ..................... $310 
Co lor II ..... : .................. $450 
Color Ill ... ... ..... ........ .... $360 

NEC 
JB 1201 .. . ....... . . ........... $155 
J81 260 .... ....... ............ $115 

Taxan 
12"Amber ..................... $125 

USI 
12" Amber ............•.. . ..... 5150 
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COM TEA 
Altos 

Series5·150 ................. 5 .2100 
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Atari · 
600XL .......... ..... . ..... .... 5149 
SOOXL •. , ••.•.•. . ..•.... . ..•... 5219 

Corona . . . . . . . . . . . . . . . . . . . . . . . . . Call 
NEC 

APC H01 . . .......... . . ...... 51875 
APC H02 .. . .. ... .... . .. ..... 52375 
APC H03 ............ ....... . 52875 

Northstar 
Advant.age ... . . . ............. 52160 
Advantagew/5MB .. •.•..•..... $3345 
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single compilation urut in whlch only 
the desired function names are visi ­
ble to the rest of the program. The 
data representation can be complete­
ly hidden within the single source 
file. Various modules can be main­
tained separately and linked together 
to form the final program. C does not 
provide type checking on these u er­
defined types-a limitation that is 
alternately a blessing and a curse. 
You can use a programming tool 
such as lint (so named because it 
"picks nits" in your programs) on 
Unix for type checking. 

Another advantage of C over Pas­
cal is its flexibility in temi.s of how 
you can program . There are always 
several different way~ to code a given 
construct, and you can choose an ap­
propriate one depending on the level 
of readability, speed, or program­
ming style you want. You are not 
forced into a programming style by 
the language; you are .free to e.xplore 
the style suggested by the task at 
hand. This ability is most apparent 
when a particular section of the code 

must run very fast. C provides con­
structs uch as pointer and register 
variables that can be used to locally 
improve the speed of a particular 
spot of code instead of depending on 
the overall quality of the compiler. 

Picking a Compiler 
Having picked a language, C in 

this case, we still have to pick a com­
piler. Several C compilers are avail­
able for each rruc.roprocessor, so we 
can pick the one that comes closest 
to meeting other de ign goals . 

The first thing to check on a com­
piler is the accuracy and complete­
ness of its implementation of stan­
dard C. It is not actually necessary 
that it implement the full language. 
The C programs should run on a 
large variety of compilers, so it is best 
to stay away from features that might 
be missing on some compilers. Chas 
very few such features; most have to 
do with features added in Unix since 
the C book was written . Still, the 
compiler must implement most of 
the language accurately . 

It is also important to check how 
long it takes the compiler to compile 
a large program. Because the com­
piler will run many times; long com­
pilation times can be a problem. The 
difference in compiling time among 
the available compilers is incredjbf e. 
1have observed compiling times for 
compilers working on the same 
medium-sized program vary from 40 
seconds to 15 minutes. 

The size and speed of the resulting 
code will affect every program you 
write for it every time 1t is run . 
People might be willing to wait 
around for the compiler, but it is 
hard to get them to buy a slo pro­
gram. The size of the compiled code 
usually varies by a factor of up to 2 
between compilers. Remember, a 
code-size improvement of just 1 per­
cent in a medium-to-large program 
can make room for another feature. 
Fine differences are worth watch­
ing.• 

Jason Lm/1art is president of Mark of tl1e Unicom 
Inc. (222 Tllird S.t., Cnmbridg~. MA 02142). 

C LANGUAGE TRAINING FROM PLUM HALL 

• C Programming Workshop: Comprehensive, hands-on C course for programmers . 
•Advanced C Topics Seminar. Includes Efficiency and Portability; for lead programmers. 
•UNIX Workshop: Hands-on course in uses of UNIX: for general audience. 
• Each is a 5-day course: available in-house or at public sessions. 

e AND AN INTRODUCTORY BOOK ON C LANGUAGE: 

L11mlng to Program In C1 by Thomas Plum, teaches C language from the 
ground up. With or without previous programming experience, anyone 
acquainted with computers wlll find a clear description of how C works. 

You wlll find guldellnes for writing portable programs that will run on a 
wide variety of modern computers-micro, mini, and mainframe, with 
excellent efficiency In all these environments. 

PLUM HALL ~~,:c:,:,~; ~;~:1.~~1~232 

Please send me __ copies ol " Learning to Program In C" I 
l I Send lnfotmollon (NJ residents add 6% ~ overseas add S5 aIrma ii.) 
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f"l Mastercard I Visa CITY STATE ZIP
LI Ame1lcan Express -- ­

372 pp, 7W'x10'', Price $25. Cord No. - -------- ----- ­______________.. • ___________________1I Exp.Dale Signature B2 I 
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5 • 2 serial ports, 1 full SASJ port 
•AU 110 drivers on board 
• Memory management

rP/ccurea ar:iove1 • Full 24 bit address capabiHty 
• 3-16 bit CTC's 

A Third Generation is Bo,rn 

·ac A zeo bas d mlc. rocom ut r board with memorv and 11 o functions

S • Fully complies with IEEE696 standard 
• 4/6 / 8 MHZ zao A/B / H' 
• Supports CP / M Plus 

• operates as bus master / slave for multl·user. multl·processor architecture. 
. GD •641( on board memory, dual ported, parity checked 

xpandoRAM IV- andom access memory bOard 
utlllzlng 64K or 256K NMOS RAM Chips 
• Fully complies with IEEE 696 Standard 
• 256K capacity with 64K chips 
• 1024K capacity with 256K chips 
•Error checking and correctJon 12 bit detection, 1 bit correctlonl 
• on board refresh 
• Supports both Band 16 bit data transfers 
• 24 bit addressing 

SDJDG- Anew series of compact vet expandable s-100 
mlcrocompute . 
• compact size approximately 4" x 14" x 17" 
• 6 Slot motherboard 
•Rugged met.al enclosure 
• Supports up to 5 users 

GEM V rslan~ Designed for ease of Integration and maximum flexlblllty 
• ZBOCPU 
• 256KRAM 
• versaflOPPY II With free CP/ M PIUS™ 

I V I : An Ideal high performance system for disk Intensive 
appllcatlons. Ellmlnates disk wait states tor spread sheets. spelllng che<:kers, 
and network operation. Utilizes sosystems RAM Disc and ROMDisc modules. 

V W·3: Aslngl board controller for floppy nd 	 RAMDI C 258: solldstatedlskemulatorthat 
Wlnche5ter disk drives: 	 gre.ltiY Increases system pertormance by ellmlnatlng 


disk waits In disk Intensive appllcatlons. Excellent for
•Fully complies with IEEE 696 Standard• Free copy of 
spreadsheets, pelllng checkers and softwareCP/M Plus™ Included • Up to 4 floppies and three Win· 
cs v 1opmenr. chester drives may be controlled by VFW·3 • Data 

transfers to and from board under OMA or programm­ • 256Kcapacltv • 1 mb total bus capacity• CP / M 2.2, 
ed 110 control • supports 24 bit aoctress space. PLUS TM compatible • 1/0 port addresses userselec· 

table • Storage locations addressed by on board 20 bit ,
CP/M Plusn1,hlgh performance $lngl user 	 counter • on board refresh.
operating sv tem. 

ROMDisc 128: An EPROM board that rep! ces a 
floppy disk drive fOr tne purposes of booting CP I M·

• CP/M 2.2 . compatible-no moCllflcatlonJ • When 
used with sosystems 256K memory board speeds are 

uo to 7 times faster tnan CP/M 2.2. • High perfor­
 nd toacung appllcatlort programs. 
mance file system • MP/ M II fi le password protec· • Provides non volatlle, permanent storage of pro­

tlon • Time and date stamps on ffles • support f or 1 to grams anct data • Utilizes 2732 or 2764EPROMS, 116 

16 banks of RAM • support fOr 1 to 16 drives of up to maxi• 128K capacity per board • s12K system capacicy 

512 MB each • Easy to use system utilities with HELP • use with sosystems RAMOisc to configure a stand 

facility • Powerful batch facllltv • Sophisticated pro­ alone or network disc.less svstem • CPI M PlusrM 

grammer utll ltles. available In eproms • serial port provided. 


CPIM• 2 2 and CPJ M Plus™ a re registered trademart:es of olgJtal Researcti. inc. •ZBO croduct of Zll09 Ca<p,5a5 ySTEMs 10111 Miller Road • Dallas, texas • 1214) 340-0303 • TLX-682 9016 
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Now you can move your IBM PC 1 from the fast 
lane into the jet s tream. With the Personal 

Hard Disk"' from Corona. 

More power to you. 
The Corona Personal Hard Disk really revs up 

your IBM PC, with none of the floppy bottlenecks, 
headaches and hassles. 

You get 5 to 10 megabytes of storage. 
Speeds up to ten times faster than floppy 

disc drives. 
The high reliability of a hard disk. 
In an easy add-on external package, or a con­

venient internal plug-in. 

Lightning strikes twice. 
If that's not enough, you also get a lot of the 

features of the Corona PC, our own 16-bit desktop 
and portable personal computer. 

Uke free RAM "disk'. ']ust define blocks 

of main memory as a disk and load your programs, 
then run them at incredible microsecond speeds. 

Like disk partitioning that supports several 
operating systems at the same time, so MS-DOS~ 
CP/M-863 and Pascal are all right there when you 
need them. 

Like simple menu operation that makes your PC 
friendlier than you would have believed possible. 
Small directories .Automatic backup.And much more. 



All backed by Corona's exclusive DataGuard"' 
and FailSafe"" data protection systems for maximum 
reliability. 

So ifyou're hungry for 
power and your IBM 

just can't keep 
you fu1filled, get your 

hands on the Personal Hard Disk from Corona. 
It'll set you free . 
The Personal Hard Disk is available in internal 

and external, 5 and 10 megabyte versions. For the 
name ofyour nearest Corona dealer, just call us toll­
free at 800-621-6746. Or write Corona Data Systems, 
31324 Via Colinas, Westlake Village , CA 91361. 
(213) 991-1144. 

FEEL THE POWER. 

Circle 11<1 on Inquiry card. 

i.,C)Corona D•Lli Sys1:an1, l9BJ. 14 tm IBM Corp. 
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The Unix Tutorial 

Part 1: An Introduction to Features and Facilities 
A look at some of the programming tools available to a Unix user 

C. Unix. In the acronym-happy 
world of computers, these collections 
of letters stand out. The C language, 
~t is whispered, can replace every­
thing from assembly language to 
Pascal, and is only understandable by 
those willing to deal with a 5-year-old 
text and Jots of squiggly characters; 
Unix, the legendary operating system 
from Bell Laboratories, is now being 
offered to the public under a half­
dozen names and by four dozen 
computer manufacturers. Why are C 
and Unix always spoken of in the 
same breath, and why a.re so many 
people talking about them at all? 

This three-part series will attempt 
to answer this and other questions 
about Unix and C. This month PU 
present a tutorial overview of the 
Unix operating system and its toolbox 
of utilities, with explanations of it in­
ternal structure as well as its user 
interface. 

In part 2 I'll discuss a few more 
Unix utilities and the variety of ap­
plications that have been written in 
or adapted to the Unix environment. 

Uni;i: is a trademark of Bell l..Jl/Jomton'es. 
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by David Fiedler 

Part 3 will focus on Unix implemen­
tation by different software vendors 
for several computers and how Unix 
compares lo its competitors-Unix 
work-aJikes, Jook-alikes, and the 
other 16- and 32-bit operating 
systems. 

Unix was specifically 
designed to make 

softw are development 
easier. 

The popularity of Uni is easily ex­
pJained. It was the first complete pro­
gramming environment designed by 
programmers to make it easier to 
write programs. (See the text box 
"The History of Unix:') Like the C 
language, it has both elegance and 
simplicity, and like most great 
discoveries1 its virtues seem so ob­
vious that you may wonder why no 
one thought of them before. (See 
figure 1 for a schematic breakdown 
of Unix's features.) 

The File System 
On some operating systems1 you 

must specify what kind of disk file 
you intend to work with before you 
can gain access to it, and then you 
can use the 1ile only in predefined 
ways. The actual storage of the file 
may be different for a sequential file, 
a random-access file, and a database 
file. When writing a program to read 
a file, you may have to include tests 
for the physical end of the file, the 
logical end of the file, the end-of-file 
marker, reading past the last record, 
or all of the above. On Unix; all files 
are alike. Each file is simply a se­
quence of bytes, whether it contains 
text, program source code, executable 
object code, or the disk directory. If 
you wish to read one byte, you can. 
If you wish to read the 768th byte 
from the end of the file, you can do 
that too, provided the file has at least 
768 bytes. You need follow no prede­
fined structure of files to work with 
them. Naturally, some of the system 
programs expect a certain structure in 
their data files, but such constraints 
are not forced by the system itself. 

The way you deal with files at the 
user level is particularly interesting. 
On many large timesharing com­
puter systems and most home or 
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The A DI KCONT DLL R f o r 
IBM PC a nd Tl PROFESSIONAL C ornput e rs 

Whether you use M INISCRIBE, SEAGATE, SHUGART, T ANDON , DISKTRON . 
SYQUEST, M A X TOR or others with ST50 6 compatib le interface, this is t he O N LY 
BOARD you n e ed. 

It plugs right into t h e IBM P C , and features: 

• 	 Parallel seek - allows overlap seeks between • Cornpatible wJth 140 Mbyte MAXTOR dr"'ive 
drives • Programmable track format: data length is 

• 	 ECC generation/check/correction variable from '128 - 4095 bytes/sector 
• 	 CRC generation/check • Data transfer rate 5 Mbits/sec 
• 	 Up to 4 d isk drives • Multiple sector transfEr 
• 	Write-protect each drive individually • Multip le track transfer 
• 	 CARTRIDGE CHANGED, CHANGE CARTRIDGE • Oete seen, D ata vErify connnnands 

and CARTJDGE IN lines af"'e provided to allow use • OMA Data transferring 
of cartridge type disk drives 

Cealer'a lnquiriea invited. 	 HARD DISK SUBSYSTEM AVAILABLE 
Competitive Pricing 	 For more inforrnation contact: 

ZDBEX 

7343-J Ronson Road • San Diego, CA 92111 • (619) 571-6971 

:oeEx IS A TRADEMARK OF ZOBEX CORPORATION IBM IS A TRAOEMARK OF LNTERNATIONAL BUSINESS MACl-tlNES CORPORAT ION 
Tl PRDFESSONAL IS A TRADEMARK OF TEXAS INSTRUMENTS CORPORATION 

Clrcle 433 on Inquiry card. 



In the /(lte 1960s, a project was 11ndet­
way at the MassachuseHs Cnstitute of 
Technology (MlT) lo foiprove the st.ate-of­
the""1rl m timesharing software. Along 
with MJT, Bell l.Aboratories and General 
Electric (GE was once a m.ai11frame com­
puter manu[rwturer) were collaborators in 
the venhm. B11t M.ultics, as the system 
was christened, was too big and, slaw-ar! 
aven1esigne4 behemoth ef the software 
world. So Bell Labs pulled their people out 
of the ptvject, which left MIT and GE to 
deve1ap the system furt1ier ott tlteir own. 
(171ey did, and Honeywell, who Jatt:r 
boug"lit GE's computer operation, still sells 
Multics.) Unfortun.ately1 that left Ken 
Thcmtpson1 a computer scientist at BeJI 
tabs, without any hardware lo run his 
video game. 

Thomps011 1tad written a simulation of 
the solar system, called Space Travel, 
which nm 011 the Multics system Ott a 
time.sharing tern1inal. The loss ofMultics 
was the impetus he needed to find hard­
ware he could use exclusif)Cly, He gained 
access to aVigilal Equipmetil Corporation 
(DEC) PDP.:J. complete with a video 
display that would enha11ce Space Travel 
tmnendously, Whlle Thorflpson was 
rewriting Space Tmvel for the PDP-1, he 
began experimenting with some ideas he 
liad for a new type, offile system. Working 
in PDP-7 assembly lang14age, he soon had 
his file system runrzirtg with some utiliti) 
programs and a central core (or kernel) that 
together made a rudimentary opemting 
system. Here was a system designed by one 
man for the·sole ptl rpose ~!making l1is 01011 

software-development work ~ier. Unix 
1oas thought to be a good name for it-the 
Uni (one) was 11 word play 011 the Multi 
(many) of Multics. 

Unix came to the attantion of ot11e'fS at 
Bell Labs, including De,mis Ritchie1 

another systems software designer. 
10gefher; Ritcl1ie and Thompscn:. mhanced 
Unix, adding some worfl-processing 
fecilities in respot1se to hints lhat anot11er 
dePQrtment needed o. wont-processor. This 
eamed the designers enori,gh funding for 
a PD~11 minicomputer, a more modem 
arid reliable m11chine flmri the PDP-1. 
Eventually, other departments bought 
POP-11s and chose to use Uttix for the saft­
ware base mther than DEC's own 
opernfing systems. 

The History of Unix 

Brit Thompson, dissatisfied as he was 

with other opernl:il1g systems, also felt that 
programmi11g languages cou ld be im­
proved. FORTRAN roos tried and dlscatd­
ed. He then worked for 11 while on BCPL 
(Basic Combined Progmmmiug lA11g11age), 
wf1ith ?.tJas a simplificatio11 of CPL, itself 
a simplification of tile .Algol 60 language 
(today, we wo11ld C41l Algol 60 a Pqscal­
like language), Thompson condensed 
BCPL down to its most basic features. The 
intetpreted lal181!age that resulted he 
named simply B. Ritchie t1um took tlte best 
parts ofB, reworked them ur1t1'l he had a 
language that ioos simple and elegant, add­
ed data structures1a11d Ctil1ed it C. Ritchie 
and Thompson both fell this was a 
language suitable for systems progmm­
ming-one that allowed a programmer to 
exp1'1!SSc011cepts c.ll!ilrly without befog tied 
lo one machfruts architecture, and yet was 
efficient- enoug/t so that assembly language 
uxmld not be 11eeded for speed. 

Getting a Handle on Portability 
Unix wa rewritten in C in 1973, 

u>lwrrmpon Ritchie and Thompson realized 
that because Cwas a relativsly high-level 
language, compliers co11ld be written on 
othercomp11te1's to give t11em Ccnpability 
too. And beca11se Unix was written in C, 
theoretically Uni,;c could tlte1t be moved to 
lhese other machines. The experiment was 
tried in '1977 with 1m Interdata 8/32, a 
32-bit minicomputer that was as unlike the 
PDP-11 as possible. All code specific to the 
PDP-11 was taktm cnit of the kernel and 
tWritten lo make it easy to tmnsport Unix. 
After t1ie btterdatn lest, they moved Unb: 
lo rm JBM/370 mainfmme. Witll eacll lrial 
they leamed more 11bor1t C, Ut1ix11md por­
tabi'lity in geneml. 

Until Unix, opemti11g sy tems were 
written exclusively in assembly lang11age. 
This long, emr-prone process seemed tlte 
only otze appropriate to an industry that 
considered machine efficirmcy to be more 
essential tlian /1uman efficiency because 
c<imputers were more expensive itt dollars 
and cents tlum l111man labor. Compared to 
other /arrgimges, assembly language al/mus 
t/le fest£$t execution of instrnctions and 
takes up the least memory space; therefore-, 
progtrJms as important as operating 
ystems c1:111/d only be written bi assembly 

language. Who cared if n progrmmner or 

two went mizy trying to understahd if? 
What WqS the difference if it took a long 
time to write and t1lree times as long to 
debug? 

Ritchie and 'Thompson saw that asoft­
ware designer's e11tJfronment was more im­
portant, in the /011grun, t11an that of the 
computer; computer hardware tends to get 
c/1eapet and {aster; While the cost of labor 
in both ec:cmamical and emotional tenns 
tends to go up. This last is especially ttue 
when the software tools at hand are nat 
appropriate for the job. Unix forever broke 
lhe twtion that asystem had to be written 
in assembly lan.guage and tl1erefore tied to 
a specific computer design, word size, or 
atthitechlte. R1r the first time, qn entire 
progmmming cnvirwmumf, including file 
system, kernel, apfilicafions rxicl<ages, utiU­
ty programs, and user mterface, could be 
moved to an entirely d1Jferrmt type of 
r;u~chine. 

Think about that for a moment . Look at 
tlie CPIM 2.2 operating system. CPIM ltas 
gained 1'mmense popularity; it runs on 
computers made bJ1 liletn1ly hrmdreds of 
different mamtftldurers and supPOrts many 
different languages and applications 
packages. Why is it so popular with com" 
puter makers? CPIM is portable to mariy 
different hardware configunztions. The 
catch is that the systems must use a 
microprocessor t>um nms 8080 assembly 
code. 

In comparison, you can tuno nlr1 Unix 
or Unix-compatible systems on computers 
based. on any of tlzese processors: 80801 

Z80, 8086, 8088, Z8000, 68000, 16032, 
LSJ-11, PDP-TI, VAX, HP-9000, Perkin­
Elmer, Gould S.E.L , BBN C-Macltine, 
IBM Series(l, and IBM/370. Ij/pical hard­
ware c011figurations mrige froh1 $5000 lo 
considerably more. A program co17ectly 
ioritten i11 Cfer any of these machines will 
nln on any other one, needing ori/y to be 
physiClllly move.ti and recompiled . No 
doubt you can see why so many software 
houses have suddenly discovered Uni:c. By 
using C and Unfr1 they can expand their 
potential customer base tremendously with 
little trouble- one user manual, mu 
customer support group, one version of 
source code. Tlie net result can benefit 
l!Vfryone with better, more widely used 
software at /awer prices. 



THE FIRST MULTIFUNCTION INSmUMENT BASED ON A PERSONAL COMPUTER 

Why pay for several different compan ies to design microprocessors into their instruments when we hove 
upgraded a general-purpose microcomputer to accomplish the same tasks. R.C. Electronics has developed 
special hardware to give the COMPUTERSCOPE performance matching that of dedicated instruments with all 
the flexibility of a general-purpose computer. The COMPUTERSCOPE is hardware- and software-compatible 
with the Apple II, but with bonus features like a heavy-duty power supply and a 10-key pod for data entry. 

For further information on the COMPUTERSCOPE's capabilities, 
contact R.C. Electronics for the name of your local representative. 

5386 HOLLISTER AVE. • SANTA BARBARA; CA 93111 • (805) 964-6708 

Telex 29528 l 


Product demonstration clrcle 334. General Information clrcle 335. 




ADDIT IONA L 
UTll..tTIES 

1/0 RE.DIRECTION 
COM!.IAMD CllAIH IN G 

COMMUNICATIONS AND NE'.TWORlilNG 

UUCP lol~ ll 

HEtWOR~I NG STAllOARD~ 

Figure 1: A model of the Unix aperriting system and its components. The inner fizcilitie.s are 
general purpose; the outer ones concern specific npplicaJio11s. (Fig1tre courtesy of AT & T) 

business computer systems1 you get 
used to looking at your single direc­
tory (a collection of files) . If you have, 
say, 142 files in your directory, you 
have to watch pretty fast as they scroll 
up the screen. To avoid thls long 
scroll you might split up your files to 
have all the BASIC programs on one 
disk and all the text files on another, 
but then what do you db with you~r 
system utilities? Then, too, if you 
have all your files on a 20-megabyte 
hard disk, you might have to scroll 
through as many as 1375 files be.fore 
you find the one you want. More 
troubles arise when you have two 
files with the same name and don't 
know which is the latest version. 
Now imagine 20 people using the 
ystem at once with all these 

problems. 
Relax, you've got Unix. As a Unix 

user, you begin with a single direc­
tory, called your home directory. 
When you want to create a new 
grouping of files that belong togeth~ 

you simpJy jssue the command to 
create a new file directory and move 
those files into it. The new directory 
look to you almost like another file 
in your home directory, except that 
any time you want to, you can use 
those files you put into it (see listing 
1, a sample session on a Unix 
system) . Or you can ''move down' to 
that directory: move, because the new 
directory become your new vantage 
point for examining files, and down, 
because the new directory can be 
thought of a being below your home 
directory (see figure 2). 

You can repeat this process any rea­
sonable number of times by creating 
new subdirectories one level below 
your home directory or at deeper and 
deeper levels, or by branching out in 
both directions at once. The tree-like 
structure f files and directories on 
Unix enables you to group file as 
you please, so one directory never 
has to have too many files. Because 
each ''branch'' or new directory is 

logically distinct from all others, two 
files in different directories may have 
the same name wjthout confusion. 

Technically, the inverted tree struc­
ture is also called a hierarchical file 
system (it resembles a hierarchy or 
organization chart), and the direc­
tories don't actually contain. any files, 
but rather contain pointers or liliks to 
the files by which the system can 
locate them. In fact, a directory is just 
another file that contains this link in­
formation, called the i-node. The 
highest directory shown in figure 2 
is called the root directory, and it nor• 
mally contains the executable kernel 
of Unix in binary form, as well as 
links to several important system 
directories, the names of which are 
almost always the same on all Unix 
systems. These usually include /tmp, 
a place where anyone may create 
temporary files as needed; ldev, the 
device directory (to be discussed 
tater); /usr, in which files belonging to 
all the users of the system are kept; 
/eto, where special programs and data 
files for adminstrat:ion are located; 
and /bin, where most executable pro­
grams and system utilities reside. 

The slash (I) c.haracteT in front of 
each directory name signifies that it 
will be found under the root direc­
tory, which has the simple name of 
I. Each level you descend in the file 
system is denoted by another slash, 
so the home directory of someone 
named Rick might be /usr/rick (two 
levels down from the root), and one 
of his files might be called 
/usr/rick/ test.c. Putting all the slashes in 
the file name identifies the unique 
path followed down from the root 
and thus uniquely identifies the file 
itself; this is known as specifying tne 
full path name. 1f Rick logs onto the 
system 1 he finds himself in his home 
dlrectory /usrlrlck, from which the file 
test.c could be accessed . impiy as 
test.c, without having to specify the 
full path name. 

Another .interesting feature of the 
Unix file system design i its exten­
sibility. ft stands to reason that the 
fusr directory, under which all users 
keep their files, needs to have more 
torage space reserved for it than 

does the /Imp directory, which only 
holds files for a short period of time. 
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For asmall business system that's beer-budget priced, there's no better Duy today 

than the MIC 500 from Multitech. 
It's got the same sparkling performance features as other f)OfJUlar micros: ZBOA pro­

cessor, 64K RAM. CP! M 3.0 operating system, and a full complement of business software. 
including Perfect Writer, Perfect Speller. Perfect Cale and Perteet Filel 

Beyond that, the MIC 500 is definitely not ordinaire. With its 400K bytes of low­
profile disk storage. it's in aclass by itself. And unlike comparably priced micros, the 
MIC 500 is easy to expand via two RS-232C pons and aparallel printer {)011. Or to program 
with languages like CBASIC, COBOL and Pascal. 

The corker, though, is price: $1,395 without terminal. or $1,995 with. Of course, 
OEMs and dealers can expect discounts when you buy them by the case. For full details, 
write Multitech Electronics. 195 WEl Camino Real. Sunnyvale. CA 94086. Or phone
(800) 538-1542: in California. (408) 773-8400. 

MU LT/TECH

ELECTRONICS 


Perfect Wilier. POOec1 Speller. Perfect Cale and Periect Faer are trademilll<S or f'elfecl Sof\Ware. Inc. 
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Gemini 

11 11 nqulpm&n\ 1s In lactory oar1one wllh manulac­
1ure1$· wam1n1~ . Pr;ces .subjecl lo change w11 hou1 
not lea. Most nems lri stoc or sl11pp1Xl as recei~ed 

J 
NArlONW/DfSfllVICE, MOS/ PRODUCIS 

SUPER WAREHOUSE__llllillllllil..... 
P0 . 80/( J7l WA.WNGFORD, CONl'IECTICrlr 06'192 

ORDER LINE ORDER HOURS 

203-265·1223 9:00 AM · 5:00 PM·EST 
MONDAY-FRIDAY 

PHONE ORDERS FREE 
CONEDOU,1.R CRtDlt FOR PHONE ORDERS) 

Listing 1: A sample sessior1 on 11 Unix System with comments added. The $ is the Uni.Y 
prompt . 

login' davg (typing er:z:or) 
Password: 
Loqi n incorrect (login name not reooqn1%ed) 
l ogin: dave 
Passvora, 

Ln.nt logi n t Wea Har 30 l91 'l6: 5? on eoria.ll 


see /usr/news/Rl':l\.O_ME . 	 (syateDI message of the day to all users) 

s 19 ( wha.t file.a a.re in my homa directory?) 
hin a.ieve.c sro testl .c 

( uee what users are logged on the system) 
oeriall Mar JO 18146 

.$ df ( see how much spa.co 111 left on disk ) 
/uar {/dev/uiu; ) t l.20'l5 blocka Blo<J i-nodee 
I ( /dev/root ) t 8071 b locks 6666 i-nodea 

s time oc 9ieve .o 	 {time the compil.ation oC a benchmark) 

relll 36.0 (actual elapsed tiJDe) 

uaor 6 . 2 ( time spent e·Kecutinq the oc co111111a.nd) 

uys 6.9 ( time spent in ayatem getti ng file ii , etc , ) 


$ t: ima a.out 	 (execute benchmar>!: lll\d '"time .it too I 

1899 primea 
real e .o 
u"er 7 . 4 
sys o .4 ( thie i s IJlllal.l. ein.oo the benchmark 

program ia CPU-intensive: no ti.lea to get) 

$ P'i'd ( wnat directory am I cu:r:rontl.y working i n?) 
/uar/dave 

$ cd .. 1pwd (go up one branch a.nd tell me where I aiu) 
/UBr 

$ l.s (what filee or d i rectories are here?) 
a.elm demo ega .include man preserve tmp 
b ill diet games lib mbei spool 
bin dave ga.rp l oat+foun.d news ere 

s cd;l.o (go back to home directory and list files) 
a. ,ou.t bin mbox sicve.c m :c teatl.. o 

$ ls - al (BhO>o! in long .fo.rlllat with hidden f iles) 
total l.13 
dr.ncr-x:r:-x 5 dave Z24 MU 30 18153 ' 
dr>ner-xr-x23 root S4<1 Mar 7 11:05 
- rw-r-r- 1 dave 0 f'eb 11 22t 20 .new11_tim11 
dnn<­ - ­ 2 dllve 2 40 Nov J.3 l'li 49 .personal 
-rw-:r-r- 1 dllve 1113 f'eb 2.7 OJ 137 .profile 
· rv-:r- ­ 1 dave 42170 Ma..r 5 23 136 , rogue.save 
- YVXr- x r-x 1 davu 8696 Mar 30 l8:S3 a.Ollt 

clnrx-- ­ i dave 32. Oct t 17:02 :bin 
- rw-r·- ­ 1 r oot 576 Oct 1:1. 21: 33 mhox 
- rw-r ­ 1 dave 904 Oct ·21 15 : 46 sie.ve.c 
clriox-- z dave n Oct 4 17 :02 src 
-rw-r- - ­ 1 da.ve 79 Oct 21 lS: 46 te!ltl .c 

s cat .prof i.le 	 ( l oo.k at .shell prognm e,xecuted at 109in l 
( here aome Shell var.t..&bl a a.re e1>t: ) 

Pl\Tfl.. ' s ( HOICEJ / binSPATH: 1uar/ga.me11 (aet default command search path) 
SUELV-/bin/sh (tel.la Wh ch .Silell I• m using) 
ED•/hl.n/vi (and which editor ) 
export PATB SHELL ED (leta these variables be used later 
UlllASk 027 (set!I def.a.ult protection) 
11tty - t ,llhs ( and iny desired terminal. setcings) 

$ atty (look a t ·current tenrlna.l nettings) 

speed 1200 .baud 

erase ~ 'fl ; kill • &; i ntr " ~11 quit • •\ 

start • ·g , 11top - ·s1 eof " ·01 hrk •uncle.f> 

even odd -raw -n1 echo -lease -'ta.bs - cbrea.k 


$ ma11 root 	 (complain to tile super-uaer that my 
baoltspace k•ey doe n • t work correctly) 

Listing 1 ro11 tinued cm page 194 
192 A.lau•I 1913 111:1 BYI'I! 1'11.blJullono Inc 

http:co111111a.nd
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Looking Good! 
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FOR THE IBM P.C. 
FUU. AST LINE •..•... ..••.•. ~ ..................... CAU 

:~~ =~~:~~~,.~~~~...~~~-~~ ::::: : :::::~.~:~g 
Ouadram Ouadboard wl64K .. ............. $320 
Qu11.dram Quadboud w/128K............ . $380 
Quadram Quadl>Oard W/192K .... , •... .,,. $430 
Quadram Quadboard w/256K .. ........... $490 

OKIDATA 
ML·BD .. ..............$317 ML'82A., .... _. ... .$395 

Ml-82A ..............$639 ML-83A ..............$639 


ML.US ........... $1,083 


ML-92..80 COL., 
160 CPS PARALLEL ............ $509 

ML-93..136 COL., 
160 CPS PARALLEL ............ $832 

Tt1E GORILLA 
SEIKOSHA DOT MATRIX, PAR.ALLEL 

' 50 CPS PLUS GRAPHICS ..................... .. $241 

INFO RUNNER AITEMAH 
120 CPS, EPSON COMPATIBLE FRICTION 
& PIN FEED, PARALLEL .. .. .. ............... $390 

IDS 
PRISM 80.• 3.4K & 200 Sprlnl ... ....... $1 ,036 
Inc. sheel feed, color & g raphic• -· S1,429 
PRISM 132•. 3.4K & 200 Sprlnt.•.• ••_.$1 ,195 
Inc. sheel feed, color & graphics ... $1 ,591 
MICROPRISM 480... .... .... ............. . ..... $569 

DIABLO 
Diablo 620 .............................$1 ,015 
Diablo 630 .............................$1 ,915 

C. ITOH 
Prowrile<.eO Col.. , 20 CPS, Pani.11el .. . .. . ' .... " ...... .$39&' 
PrDWlller 2..80 Col .• 120 CPS. Parallel .. ... .............$1i96 
StoN111t"r f · l0.. 40 CPS .. ....... ..... ,.......... ....... S1.42S 
Prm1mas1er f · lO.,SS CPS ........................ . ..... Sl,595 

MODEMS 

Hayes 300 Baud 
Smart Modem .... .. ............ ... $219 

Hayes 1200 Baud 
Smart Modem .. ............. ,, .... $515 

Hayes Integrated Modem 
for the IBM PC .... ....... ......... $499 

DATEC 212A-30011200 bps .......... ..... $445 
212A-300/1200 bps 

Inc. Auto Calling Unlt .......... $515 

RIXON PC-212.l Modem Card 

For the IBM PC..................... CALL 

MONITORS 
THan 

R GB I • Med. res. color ...... ....... ..... ........ S31111 
RGB Ill - Klgh .... for tl1a 

IBM and Appl• IH ... ... ................ SS09 
Gr·"n Pho,phor ...... "· -----·• ~H~~ ·--- ·----~H·H·· · $1!59 
Amber ....... ...... .................................. . $1111 


A.mdalt 
Color I .. .. ......... ..... ..... ........ ...... ........... S3llll 

Color II .............. ,,... ... . ............ ......_ ... . SHll 


Ul\:il IAL UIMtN~IUN~ 


190 Chapel Rd., Manchester, CT 06040 

Into & Orders Call 203-649-3611 


Orders Only 1-800-243-5222 

, 1> 11 "11• ",,,•. , , A•. "" t """'•·•·· ~, .. ' ., , _ .,. _ l,J • , 1',:\' '"' 

" '' ~ .. ,, • ·•. ,...., .... 1, • i' ... ( , •. ,, .,, •. , . i''' ' ' • 
• T Up1,,"lo•· -I· .~ . ~1 " ·· 1 , , 

I'. .. , ... ',, .t ,,., I I ,- t• 1• ":•- ~\'·"' ,. ' j.··' • , 

Listiltg 1 ronli1111ed: 
i e there a problem lofith et ty accept i ng •a as erase? my etty 
is Ht tha.t way but the syete11 doesn •t seem to eee them . 

$ 111 -1 I 
total 82J 

(look at filea, unclar tho root d.i:rectory) 

d'l:YICr-xr­ x 2 root l2 Pt!b 10 14 t 49 bok 
cl~xr-x 2 root 2980 Har 23 22:35 bin 
drwxr-xr-x l i::oot 3552 Ma.z:: 11 20:57 dev 
dr>ntr-xr­ x 2 root J20 Feb 12 02126 etc 
drvx:r-x:r-x 3 roo·t 5?& l'eb 18 20:1e lib 
drwxr-xr-x 2 root 3Z Jan 5 Zl:Je loet+found 
- n1- rw­ :n-­ l root JB 6 2 Mar 16 00 108 re t011966 
dnncr:wxrwx 2 r oot 5 4 4 HAr 30 18 t 55 t111P 
drwx.i::-xr-x 5 root BO Fob 1 8 21 :02 un.:l..fy 
- rwx------ 1 root 67487 J&n 19 08 : 26 unix 
drwxr- x:r- XZJ root .54 4 Har 7 11 105 uer 

$ 111 -ld /etc (look at protections on / etc clirocto:r:y ) 
dnrxr-xr- x 2 root 320 l'eb 12 02:~6 /et c 

S cat /otc/paaawd (look at system pa.ea·word fi.le) 
r oot 1/UWl\KrSGHnJIW t Or011/ 1/birl/8h 
d •e1110n 1x•l • l t•/• 
s y nc 1:l11, 11ync conmiand :/ tmp:/bin/sync 
bin:x:J1l • :/bin : 
uucp1not-now: 4: 4 1 1/u.ar/epool/u ucppul:>lic1/uer/l1b/uu.c p/uuc1.co 
dsve 11U1upzJn/yHaPo : l 0 121Ila.ve Fiedler (lnfoPro Sy11temu) 1/usr/dave:fbin/11h 
demo11l001lC0 1queet account 1/u.er/deul0:/bin/eh 

$ fortune ( fort une "cooJitie• selected at random ) 
As the, tri als of l i fe continue to t.alce their toll, reaielllber that there 
is alwsy.11 & future :i.n comput er Maintenance . 

( typed control-a ilnd e nded i nput to Shell.) 
.login : 

Ip t il~ . I lil• .2 tl lt.l 

Figure 2: Part of a simple Unix file system. The hierarchical file st rodure organizes files a11d 
allaws the use of the same file nil.me withiii different directories. The directonJ files al'e sym­
boliT.ed with a block outline. 

When th e person administrating the ly reside on a distinct section of a disk 
Unix system inHially sets it up, he or (us ually a Winchester disk or 
she can allocate more space to the removable disk pack), it can also be 
/usr directory (and therefore the files on a totally different disk than the 
under it) by setting up /Usr as a rest of the system; it can even take up 
logically separate file system . While an entire disk if needed. Not only can 
this separate file system can physical- this allocation be changed later, it can 

http:boliT.ed
http:alwsy.11
http:dsve11U1upzJn/yHaPo:l0121Ila.ve
http:1/u.ar/epool/uucppul:>lic1/uer/l1b/uu.cp/uuc1.co
http:Prowrile<.eO


LOTUS 
1-2·3 
$325 

WORDSTAR 
$267 

VISICALC 
$165 

MULTIPLAN 
$168 

dBase II 
$395 

HOME 
ACCOUNTANT 

$49 

LISI UUH Account Receivable UST OUR LISI UUH 
APPLIED SOFTWARE TECHNOLOGY APPLE 400 237 


MPC PERIPHERALS (APPLE) Versa Form $389 $252 IBM 600 355 

Parallel Interface Card (w/cable) 90 63
VersaForm (hard disk) 495 323 
 Peach Pack 595 300 


ASHTON TATE SOFTWARE PUBLISHING NOVATION 
dBase II 700 395 
 Pfs:File Apple-Cat II 389 260

Financial Planner 700 452 
 APPLE 125 81 
 212AutoCat 695 561
IBM 140 91
BRODERBUND J-Cat 149 105
Pfs:Report 125 81
Bank Street Writer 70 46 
 Smart-Cal 1031121 595 416 


SORCIM 
 Smart-Cat 103 249 174
CONTINENTAL 
SuperCalc 195 130
Home Accountant 
Super Writer PERSONAL COMPUTER PRODUCTS 


IBM 150 96 

295 195
APPLE 75 49 


Appli-Card: 6MHz 375 265 

Property Management 495 320 


SYN.APSE 
Appllpac: 4 MHz Applicard & 


Max 8 Cat. Card 620 334 

File Manager 150 97 


VISICORP 
Real Estate Analyzer It 
HOWARDSOFT 

Visicalc 250 165 
 KRAFT Joystick 

APPLE 195 126 
 VisiFile IBM 70 46 

IBM 250 162 
 APPLE 250 165 
 APPLE 65 42 


Creative Financing IBM 300 198 
 Paddle 50 33 

APPLE 195 126 
 VisiTrend/Plot 300 198 

IBM 250 162 
 VisiSchedule 300 198 
 T G PRODUCT Joys1icl<

WliWord 375
LOTUS 1-2-3 495 325 
 IBM 65 42 
OeskTop Plan I 300 210
LIFETREE Volkswriter 195 129 
 APPLE 60 39 

MICROPRO 

Word Star 
 ELECTRONIC PROTECTION DEVICES HARDWARE 

APPLE 495 267 
 Lemon 60 39 

IBM 495 295 
 HAYES MICROCOMPUTER PRODUCTS Peach 98 63 


Spell Star 
 Hayes Stack Chronograph (AS-232) 249 182 

AST RESEARCHHayes Stack Smart Modem APPLE 250 149 

Megaplus 64K 395 330
IBM 250 162 
 CRS·232l 289 214 


Mail Merge 
 Smart Modem 1200 (RS-232) 699 511 
 OUADRAM 

APPLE 250 135 
 Ouadboard 64K 395 285 

IBM 250 162 
 ADVANCED LOGIC SYSTEMS (A.PPLE II) Quad $12 + 64K 325 240 


Data Star 295 176 
 Z·Card 169 110 

TANDONPrinterMate (Parallel) 99 49 

TM 100-2 Drive 395 235


Super Sort 250 149 

CP/M Card (with CP/M 3.0) 399 300 


Info Star 495 320 

CalcStar 145 86 


PRINTERS
MICROSOFTReport Star 350 221 
 Mennesman Tally MT 60L 798 645
Softcard (APPLE) 345 242 


NEC 8023A 395
MICROSOFT Ram Card (APPLE) 100 70 

Ol<idata 82A 410
Multi Plan 64·K Ram Card (IBM) 350 245


APPLE 275 178 
 Okidata 84 1019 

IBM 275 168 
 Ol<idata 92 499


TERMS: All prices subject lo change.Flight Simulator 50 33 
 Okidata 93 875 

Cashier's check I MO I Bank Transfer. Gemini 10 . 399 305
PBL CORPORATION 
Allow time for company or petsonal Panasonic KPX1 090 550 435 

checks to c lear. Prices relleci cash 


Personal Investor 145 94 


MONITORSPEACHTREE prepaid discount. VISA I MASTER Amdek 12" 310A 230 169 

APPLE 400 237 


General Ledger 
CARD I COD I PO's + 3%. California Amdel< 12·· 300A 199 155 


IBM 600 355 
 residents add sales tax. Amdek Color I 399 291 

Account Payable 
 SHIPPING: $2 per Item lor UPS Amdek Color II RGB Hi-Res 529 425 


APPLE 400 237 
 Panasonic TR120 Green 220 165
surface ($6 for Blue Label) within con-
IBM 600 355 
 Panasonic CT 160 Color 399 305
tinental USA. Circle 251 on Inquiry card. 

MC-P APPLICATIONS, 111 W. St. John Street, Suite 230G, San Jose, CA 95113 

HOURS: 8 a.m. to 5:30 p.m Monday lhru Saturday Telephone (408) 293· 3360 




Computer Exchange - The Supply Center for the IBM-PC or XT 

HOME & EDUCATIONAL 

UTILITY 
s 15 

U!J 
~ 
tin rn 
SH 
~129 

IJ9 
SU 
·~ 

s m 
O n 
I 61 
1 n 
I 1si 
l 225 
s m 
s m 
I 2' 
s m 
l 115 
S l.6! 
$5.99 
I l'i 
I 59 
s 25!1 

11195 
sim 
13495 
O JI 
s 595 
1 231 

PRINTERS AND ACCESSORIES 
CIU. CALL 

>1£W'SlSO l ~ 

1159 
n u 

rii I *MeansaBESTbuy I #976 
11 

: : l.!c=A=sH=&=c=A=R=Rv=o=u=Tl=m=· .=:========~ 
0,..1\0_a,,,.a<ly. QperlMa!lilrilllOl!illt~t~IJOl.<I 51JQ. 
PORTUND, OREGON, 111;0).!lS.l\', PDOtt O'/ , Tome~cem11. 
~d Oi99\'l~i17n~S Olill<5'j02D. 
SEAmE, WASH.,!Ddoi--S<O>.c.iii>'-. 
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LOW PRICES ro PROFESSIONALS WHO KNOW WHAT rHEY WANT AND KNOW HOW TO USE IT. 

apple!' 11+111e suppllJ center 

HARDWARE 


T~Ploduct. c;.,,~ Padillo. I0• I 
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console 
fdO 
fd1 
hdO 
hd1 
kmem 
Ip 
mem 
nul l 

phone 

rfdO 
rfd1 
rhdO 
rhd1 
ltyO 
tty1 
lty2 
lty3 

-the system console terminal 

-floppy disk 0 

-1toppy disk 1 
- hard disk 0 

- hard disk 1 

- kernel memory 

-line prin\er 

-user memory 

- null device (bit buckel) 

-telephone dialer (sometimes cal1ed acu) 

.-!'raw'' access to floppy disk 0 

.-!'raw '' access to floppy disk 1 

-"raw·• access to hard disk 0 

_!'raw" access to hard disk 1 

.-!'teletype" 0-a user terminal or modem 

.-!'teletype" 1- a user terminal or modem 

......!teletype" 2-a user terminal or modem 

.-!ieletype" 3-a user terminal or modem 

Table l: A typical listi11g of the fifes in the /dev (device) directory wil/1 descriptions of 
each droice, 

Listing 2: I\ typical directory listing for a 11ser 011 a Unix system employing the list directon; 
~s) commattd with tlie - I (long fon11) option. 

~ J.a - J. 
-~x:i:-x l dave 969& May 26 18153 a.out 
d~xr-x 2 aave 80 Oe t 4 17 102 bin 
-rw- rw-­ l dave 576 Oct 1-2 21 033 
- :n<- r­ i::­ l. aave 904 Oct 21 15146 
dpnc­ -­ 2 dave 149 Oct 4 1 7 102 
-xv-.::--~- 1 aave 79 oct 21 1 5 146 
d~~ dave 48 Mar 26 19 I 5!1 
- rvxx:--r ­ 1 aave 3508 Nov 23 13111 
:s 

also be done at any level of the file 
system. This means that one of your 
lowest-level subdirectories can be 
reassigned to reside on another 
device, expanding theoretical storage 
space almost ad infinitum (each file 
can contain almost 230 bytes, and 
thousands of files are possible on a 
system). 

110 Independence 
The 1/0 (input/output) system on 

Unbc is easy to understand. Every 
physical device supported by the 
system appears, like a file, as an en­
try in the /dev (device) directory. 
Users and programs running on Unix 
handle the devices as if they actually 
were files. A typical listing of the files 
in the /dev directory might look 
similar to the left-hand column of 
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mboK 
s i eve .c 
are 
teet.l.e 
t::111p 
apdata 

table 1 (descriptions of each device 
are on the right). 

Notice that every physical resource 
on the system is accessed as if it were 
a regular file, even memory itself. To 
send characters to the line printer, 
you just issue a system write com­
mand to the file /dev/lp. lf you want to 
debug a new d.isk device driver you 
can read, say, the file /devlrhdl, which 
will show you exactly what's on a 
particular hard disk in ''raw" form 
(i.e., not under control of the file 
system) . Changing one byte in 
memory would involve writing the 
byte to /dev/mem. 

While users can treat devices like 
files, to the Unix system programmer 
they are still devices, which must 
have device-driver programs written 
for them so they can communicate 

with the system . The device drivers 
are lo~ded, into /unix, the executable 
code that is the actual operating 
system, before you receive your Unix­
equipped computer. Because the 
operating system must access devices 
through the e driver programs, the 
devices are aJso known as special files. 
Depending on how information is 
passed to or from the deVice, these 
are either character special files or 
block special files. Generally, devices 
such as modems, terminals, and 
printers are considered character-by­
character devices, while disks and 
tape drives are usuaUy treated as 
block-by-block devices because they 
transfer data in larger blocks of 512 or 
1024 bytes for efficiency. 

File Security 
Naturally, some control must be 

exercised over devices and files . 
Several people trying to write to the 
printer at once would result in con­
fused program listings, and Jetting 
just anyone write to random spots in 
memory would soon crash the sy ­
tern. In addition, you wouldn't want 
other people to be able to read or 
erase your personal files. Uni ' pro­
vides this control in a simple but ef­
fective way. Each file has an 
associated group of protection bits 
(also known as mode bits), which the 
owner of the file ca n control 
individuaUy. 

The values of these bits may be 
seen for any file on Unix by executing 
the ls list directory command with 
the -1 (long form) option . Listing 2 
shows a typical directory listing. If a 
bit is set (turned on, or enabled) its 
value is visible; otherwise, you sim­
ply see a hyphen. 

The 10 bits shown for each file in­
clude a directory bit (d- not actually 
a protection bit) , 3 "user" protection 
bits (rwx, for read, write, and e."<­

ecute), 3 "group'' protection bits 
(rwx), and 3 ''other" protection bits 
(rwx) . An enabled directory bit mean 
that the file in question is a directory. 
The three sets of protection bits tel.l 
how the user (owner of the file) , his 
or her working gnmp (a collection of 
other people wishing to share file ac­
cess for a project), or all other system 
users can access the file . When the 
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read or wtite bit is en abled for one 
of these groups of bits, a user belong­
ing to that group is permitted ~ad or 
write access. When the read bit, but 
not the write bit, is set, you cannot 
add to, change, or destroy the file. 
This kind of protection is usually 
used for data files accessible to all, 
such as the system header files any 
C programmer might need . lf the 
write bit, but not the read bit, is set, 
you have a "write-only" file. This ls 
handy for creating system accounting 
Jog flies where information about 
what people do on the system is 
kept . It may not be desirable to allow 
such information to be available to all 
users. When the execute bit is en­
abled, it means that the file may be 
executed as a program because ies 
either object code or a Shell program 
(I'll explain more about this later) . 

The significance of these bits is 
slightly altered when applied to 
directories. If the write bit is enabled 
for a directory, it means that files may 
be created or deleted in the directory. 
When the execute bit is turned on, 
you may then search through the 
files in the directory and read, write, 
and execute these files if permitted by 
the protection bits on the fi le 
themselves. If only the read bit is 
enabled, you may simply read the 
directory as a file, and you have 
limited access to the names of the 
files and their pointer information . 
The ~ystem administrator or super­

user can bypass all file protections. 
Because only an owner of a file or 

the super-user may change the 
values of these bits with the chmod 
command, the security on Unix is as 
good as users wish it to be. The 
umask command allows you to set the 
default pmtection for all files you 
create, ftom rw- for the suspicious 
to rw-rw- rw~ for the trusting. 

Redirection and Pipes 
Most people who regularly run 

programs on computer systems don't 
concern themselves with where the 
program input comes from- usua!Jy 
it ome from their terminal, another 
predefined device such as a tape 
drive, or a dedicated data file. 

File security in Unix 
is almost entirely up 

to each user. 

Similarly, the output of a program is 
generally expected to end u p on their 
t erminal , in a new data file, or on the 
system printer. On Unix, you can 
easily arrange for your programs to 
get their input from any file or device 
yoo have access to (an d it' equally 
easy to redirect output) . Let's look at 
how Uni.X handles thi procedure 
and you'l l wonder why other 
operating systems weren't set up to 

do jt this way. 
Remember that devices are treated 

as files, and so to send a directory 
listing to the printer, you just type the 
following : 

$Is > /devflp 
$ 

The "greater than" (>) character 
sends the output f the Is command 
(which would normally print a list-of 
file on your terminal) to the sys tem 
printer. The dollar sign ($) i the Unix 
prompt character (some versions of 
Unix use the percent sign (%)for the 
same purpose). 

Inp ut to a program can be con­
trolled in a similar way. For example, 
il a file on the disk called textfi le con­
tains a list af words, we can find the 
spelling errors in the file and have 
them appear on the terminal with the 
command 

$ spell < lextfile 

The "less than" ( < ) ch aracter 
redirects the inpu t of the spell com­
mand to come from the dis k file 
(notice the mnemonic nature of the 
characters used: each one points in 
the direction of data transfer) . 

"Where would input normally come 
from? The typical Unix program ha 
one source of input and only one 
type of output. Such a program 1s 
known as a filter if it simply accepts 
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May we 1n1erru1111ne noop1a

with afew facts? 


Nothing in the noisy wo rld of 
multi-user micros fits the reQuire­
ments of business system inte­
grators like our new desktop 
system - the MuSYS NET/work 
8816™. 

The MuSYS NET/work gives 
you multiprocessor architecture, 
extensive mass storage facil ities 
(much greater than 8MB) and 
TurboOOS'M, the high speed CP/M® 
compatible operating system. Gone 
are the bottlenecks that make 
shared-processor multi-user sys­
tems too sluggish for real world 
business applications. You'll also 
appreciate the 128K RAM per user, 

CD-i 
.llCc... ~ C> 0 

en :t en- !!fa>......_ >......_cgt:;
The facts: :Ez ~~ !I 
~~~~~~~~~~~~~~~ 

No. users (min/max) 
2/8 4/4 1/6 118 

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, reliable 
business solution. Dealer and OEM 
customization programs avail able. 

Get all the down-to-business 
facts! Call or write, MuSYS 
Corporation, 1752 Langley, Irvine, 
Cal ifornia 92714. (714) 662-7387 
(toll-free outside California 1-800­
852-5362). TWX:910-595-1967. 
Cable: MUSYSIRIN. 

We design the future. 

Winchester formatted Mbytes (min/max) 
16/102 10/20 1 5 /~ 20/40 

IQ Total RAM per user- ~ ::.-~·· c '~ ·~ 128K 48K 64K 64K 
) 

UserTPA 
63.5K 48K 54K 62K 

B· and/or 16-bit user processors 
YES NO YES NO 

Perfect Software• 
YES NO NO NO 

Telecommunications Software 
YES NO NO 

Operating system' 
Turbo- MP/Mil Mmm-

DOS OST 
Use with any terminal 

YES YES NO YES 

' NET IWGtk 8816 is a 1rademarked product ol MuSYS CorporaltOn. Perlect So1tware ls a trademarked product ol Per1ect Sollware. Inc. TurboOOO is a trademarked producl al Softwa1e 2000. Inc.CPIM and 
MPIMll a1e lracW!marked producls ol Digital Research. Inc Mmrnost 1s a 1rademarked prnducl or Televideo. M/Nel Is a lrademarked product ol Mruomation. Elhcrnet is a 1rademark ol Xerox Corp.• iHISer 

ne1work fs Sll.!195. MuSYS prices include 16 MB IDfTJtaHed Winchester. ' Includes lerminals. 



its input, performs some function on 
it, and emits the processed data as 
output. The system causes the de­
fault, or standard, input and output 
"files" to be the user's terminal unless 
otherwise redirected. So, for exam­
ple, you can redirect the output of Is 
to a file in the following manner: 

$ Is> temp 
$ 

Now if you look at the file temp, 
you'll see the names of the files in 
your directory. The all-purpose pro­
gram cat (short for concatenate) can 
be used to collect several files and put 
them all together. In the following ex­
ample we11 simply use cat to show 
the contents of temp without.format­
ting, using the directory from listing 
2: 

$cat temp 
a.out 
bin 
mbox 
sieve.c 
src 
temp 
test1.c 
Imp 
update 
$ 

Notice the file temp you just 
redirected input to is listed as being 
in the directory. Redirecting input to 
a file creates the file if it didn't exist 
or erases it and creates it anew if it 
did exist. This is done before running 
the program that is having its input 
redirected; so when Is executed, it 

picked up the temp file from the 
directory. Using the operator twice 
( ») signals that you wish to add to 
the end of the file if it exists; this is 
useful for collecting data . lf you now 
want to print out all the C source 
files, start each on a separate page, 
include page numbers, the date each 
file was last modified, and the name 
of each file, then the pr program will 
do this: 

$pr *.c 
Oct 21 15:46 1982 sieve.c Page 1 
I* Eratosthenes Sieve 
Prime Number Program in C *I 
#define true 1 
#define false O 
#define size 
(interrupted) 
$ 

Note that the almost universal 
wild-card character, the asterisk (*), 
is used to represent all files with a .c 
extension. But the pr program, like 
most others, sends its output to the 
terminal, and you wanted the printer. 
So for a printed listing, you have to 
redirect the output of pr to the printer 
(/devllp). However, on most Unix 
systems, users are not permitted to 
write directly to the printer (check the 
protection bits on your system), but 
must use something called the line 
printer spooler program. This pro­
gram (called lpr on most systems) ac­
cepts as input whatever you want to 
print, writes it to a temporary file, 
and begins printing. This way, you 
can start a print job that might take 
an hour to finish, but the lpr program 
will return to you as soon as it's 

finished copying your files, so you 
can continue working. Now if you 
say 

$ lpr *.c 
$ 

you get your prompt back almost im­
mediately, and meanwhile the files 
are being printed. But when you look 
at them, you find both files are 
printed one after the other, with no 
page numbers or even expansion of 
tab characters. You really wanted pr 
to format them, so you can do this: 

$pr *.c > temp1 
$ lpr temp1 
$ 

Now we formatted the output pro­
perly, sent it to a file, then printed the 
file . We are also starting to leave files 
around to mess up our directory. Be­
sides, this is a lot of typing. A better 
way would be to pass the output of 
pr directly to the input of lpr. So that's 
exactly what we do: 

$pr * .c I lpr 
$ 

The vertical bar (I) looks somewhat 
like a pipe, and is called a pipe 
because the connection between pro­
grams is very much like a plumbing 
connection. At first it would seem 
that the pipe is simply an elegant 
notation for sending the output of pr 
to a temporary file, redirecting the in­
put of lpr from that file, then erasing 
the file. In Unix, all programs in a 
pipeline actually run simultaneously 

C compilers 
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most programs will operate without any changes. Plus, wuh its 
SJOO bus expansion capability ... your system will never be 
outdated . 

S100 bus board products & support for the system integrator . .. 

• 	 LIGHTNING ONE *** 8086/8088 CPU 
8086 or 8088, wi th 8087 and 8089 coprocessors. Up to I OMHZ 
operation . . . . . . . . . . . . . . . .PRICES starl at $4Z5.00 

• BAZITALL SYSTEM SUPPORT BOARD 
2 serial. 2 parallel ports. battery protected clock calendar, 
Hard disk controller host interface . . . .... .PRICE $3ZS.OO 

• 	 LDP1Z8/256K DYNAMIC RAM 
Advanced dynamic RAM with LSI controller for failsafe 
operation. par1ty . . . .Price 128K - $495.00, 256K - $795.00 

• 	 RAM67 HIGH PERFORMANCE STATIC RAM 
High speed (IOOns) low power CMOS static RAM. 128K bytes, 
extended addressing .......... , . . . . . .. .PRICE $1200.00 

• 	 LDP72 FLOPPY DISK CONTROLLER 
Single/double density, single/ doublesided disks, both 8" and 
S~ ''inch drives simultaneously ............ .PRICE $275.00 

• LDP88 8088 SINGLE BOARD COMPUTER 
8088 CPU, IK RAM , 8 K EPROM, Monitor RS232 serial port. 8 
vectored mterrupts.... _...... __ .... _. , . , , ,PRICE $349.00 

• LIGHTNING 286 - 80Z86 CPU BOARD 
Offers 4 limes the performance of a SMHZ 8086 CPU while 
mamtaining sortware compatibility ...... .CALL FOR PRICE 

• 	 OCTAPORT 8 PORT SERIAL BOARD 
8 senal ports 0 to 19200 baud operation real time clock 
mterrupt. Ideal for multi-user systems such as MP/ M ·B6.* .. 

CALL FOR PRICE 
"CPIM·86, MPIM861Jf)d CONCURRENT CP/M-86 are lra<:lemarb of DigilA! R~-
~MS·DOS 1s 1radem11rk ofMicrosoll. 

.....,!Jghtnmg One is trademark of l.anb~ !Ata Products. Inc. 
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Our 16 Bit Set: Offers pricing & 
performance that 
can't be 
beat! 

:,...;. ' 
. ~ 	 .

Here 's your opportumty to 
move up to 16 bit computing. To make 

it easier to take advantage of our l6 bit board set, 
we are offering a special price on the boards you 
need to get a 16 bit system up and running quickly ; 

• 	 LIGHTNING ONE • LDP72 noppy disk 
model 86/10 controller 

• 	 HAZITALL system • LDP256K DYNAMIC 
support board RAM 

Price valid for month 
or August only. PRICE $1695.00 

AU of LDP boards are fully tested 10 ex·acung 
standards and carry a one year warranty. We 
specialize in l 6-bit products & support the four 
maier operatmg systems ror 16-bit processors: 
CP/M-86*, MP/M-86, 
CONCURRENT 
CP/M-86*, and 
MS-DOS (PC-DOS). 

Dealer inquiries invited. 

LOMAS DATA PRODUCTS,lNC. 0 66 Hopkinton Road. 
Westboro, MA 01581 O Telephone: (617) 366- 6434 



Multitasking 
Unix, of course, is a timesharing 

system, which means that more than 
one person can share the resources 
of a single computer and its set of 
torage devices and peripherals. 

Aside from being a multiuser system, 
Unix is also multitasking, splitting 
the available processor time among 
the various programs run by the 
users on the system. Even in the 
smallest Unix environments, where 
only one person at a time can use the 
system, this multitasking facility can 
speed up your work quite a bit . 

Suppose you are writing a C pro­
gram and its documentation. You 
write the latest changes of your pro­
gram to disk, request a Unix com­
mand line while remaining in the 
editor, then type the following : 

$(cc test2.c 2>errors ; echo check errors) & 
5179 
$ 

This illustrates several features at 
once. First, note the parentheses 
around most of the command line. 

This treats the enclosed commands 
as a unit. There are actually two com­
mands on this line, separated by a 
semicolon, which signifies that they 
are to be run sequentially. The cc 
command calls for the C program 
test2.c to be compiled, while the 
number 2 befo re the output redirec­
tion symbol means that only the 
standard error output (always 
referred to by the number 2) is to be 
redirected to a file called errors. When 
this compile is done, the echo pro­
gram is run, which simply sends its 
arguments to the standard output. 
Because no redirection is called for, 
the message will appear at your ter­
minal when the compilation is done. 
But you don't have to sit there 
waiting for it because the ampersand 
( &) at the end of the command line 
means that both commands (remem­
ber the parentheses) will run in the 
"background" as one. The prompt 
comes back instantly, preceded by an 
identification number for the 
background process. Very simply, 
this means that your job is running, 
and you don't have to wait for it to 

Byre Industries is your one STOP shopping place for over 50 lines of 
microcomputers. terminals, prlnlers and various other computer 
peripherals and accessories . Byte won't leave you at a STOP waiting 
for equipment to complete a sale . If you call in your order by 
1 :00 PST. we'll ship it out THE SAME DAY! 

Byte Industries is searching for qualified Computer Dealers in the 
business of reselling the product we stock. If you're such a Dealer. 
you may have just found the best wholesale " Computer 
Connection" available. 

BYTE INDUSTRIES IS THE AUTHORIZED COMPUPRO DISTRIBUTOR 

I am In lhl' bui.; l1u~~• o l uu11-• lll ng co1n ptnC!n- 11 1\d ri1b11•r-d p ro d u1n•. I would 11'4• i'l HIH l""'~--.....1:::~ 
•~riu:ii'l'tt1o11 tl 'A! to o n11t:1 ml! and u :.U m .e: h.ov.• ac.•n rueh·i' tn)l lU .t Wha le:u le P•l11:1..llH .111d 
oplffl • b.f'.a_ht• Ac~ount. 

arne: -----------------­
torf.!N;i1.me: 

Address-: 

C ity: ________ S1>.1e' IP '-----

Retum to: Byte lndunrle•. Inc . (41 S) 783·8272 
21130 Cabot B.l•d.. It. ord . CA 9'11>45

.Byll> 

finish before continuing your work. 
Meanwhile, you've gone back to 

editing your documentation file . 
When the message check errors ap­
pears on your screen, you write your 
text out to a file (possibly also begin­
ning to print it in background), read 
in the errors file, note the line 
numbers of any errors, and fix them 
by editing test2.c. You can., of course, 
switch between any two or more 
tasks. It's much easier to sit down 
and do this than to read about it; it's 
a very natural way to work, and fast 
even on small Unix machines. 

Every separate program running 
on Unix is called a process. Each pro­
cess has a unique process identifica­
tion number (PID) . It's this PIO that 
is displayed when you start up a 
background process, so that if you 
find the process has gotten stuck or 
is running too long, you can stop it 
by typing kill PID, where PID is that 
p rocess identification number. You 
can also check its progress with the 
ps (process status) command, which 
will tell you how much processor 
time each of your programs has used. 

Text continued on page 210 
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"VISUAL 50 is in a class by itself 
for visual quality; tlw character set 
is unusually clear and sharp."* 

"Tlw VISUAL 50 is thi mostProm­
ising new terminal to come out so 
far, especially in light ofits price."* 

"l% consider this tenninal to be 
one oftoday's best products in -price/ 
peefonnance, its incorporation of 
ergonomically designed features and 
its broad range ofjuncti.onality. "** 

•M/CROSYSTEMS- Marrh 1983 
•"THE ERGONOMICS NEWSLETTER- August 1982 

Meetthe 
55 

The VISUAL 50, widely acclaimed 
as the best performing low cost 
terminal in the industry, is a 
tough act to follow. But the 
new VISUAL 55 extends 
its predecessor's per­
formance even further by adding 
12 user-programmable non­
volatile function keys, extended emulation capa-

Feature Comparison Chart* 

ADDS VISUAL TeleVideo zenith Wyse 
Feature 60 50 925 19 100 

Style 4 4 4 3 5 
OveraU Quality 2 5 3 4 3 

Keyboard 3 5 2 4 2 

Rollover/ false keying s 5 3 4 4 

Video Oualily 1 5 4 4 3 

No. of atb'ibutes s 5 5 2 5 

Attribute method 2 5 2 4 2 

Suitability for mlcros 2 5 3 5 3 

24 39 26 30 27 
List Price $895 695 995 895 995 

- -,_ 

editing features and selectable 
scrolling regions ("split screen"). 

Both the VISUAL 50 and 
VISUAL 55 offer features you 
expect only from the high priced 
units. For example, the enclosure 
is ergonomically designed and 
can be easily swiveled and tilted 
for maximum operator comfort. 
A detached keyboard, smooth 
<ocmll, large 7 x 9 dot matrix 
characters and non-glare screen 
are only a few of the many human 
engineering features. 

Another distinctive feature of the 

bility. Both terminals are 
code-for-code compatible with the 
Hazeltine Espirit,'" ADDS View­
point, Lear Siegler ADM3A and 
DEC VT52. In addition, the 
VISUAL 55 offers emulations of the 
Hazeltine 1500/1510 and VISUAL 
200/210. Menu-driven set-up modes 
in non-volatile memory allow easy 
selection of terminal parameters. 

And you're not limited to mere 
emulation. Unbiased experts 
rate the combination of features 
offered by the VISUAL 50/55 fam­
ily significantly more attractive 

Both VISUAL terminals are 

UL and CSA listed and exceed 

FCC Class A requirements and 

U.S. Government standards for 
X-ray emissions. 

Call or write for full details. 

See for yourself 

Visual Technology lnCOfJIOrated 
540 Main Street,Tewksbury, MA 01876 
Telephone (617) 851·5000. Telex 951·539 

VISUAL 50 and VISUAL 55 is their than competitive terminals. Circle 414 on Inquiry card. 



Available at retail stores worldwide. 



4355 International Blvd./Norcross. Ga. 30093 
(404) 923-6666/TWX 81 0-766.-4915 (QUADAAM NCRS) 
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DECADES OF SERVICE 

Washington Computer Services 

97 Spring SI. ,NewYork,NY 10012- ..- 1~J:~»1. 1111 

TO ORDER: Call our to!Hree number: 1800) 221·5416. In N .v.State an cl 
for technicaj lnlormalion. {212) 226·2121 . Hours: 9 AM -5;30 PM (EST) 
Monday- Friday TELEX: 12-5606 CABLE: WASHCOMP NYK 

INEC PC-8800 
I /NCLUDE'S : 

•CP/M 
•MBASIC-80,86 
•WDRDSTAR 
•MULTIPLAH 

. • HIGl1 AES . (ll4Dx4001 
The Professional's Workstalion CAD/ CAM GRAPHICS 

•MONOCHROME & RGB COLORWe feel that this uniquely 
•5'1• " & r OISk DRIVESversatile graphics work 
OPTIONAL;station offers a most cost 
•8 Miu 8086. 16 BITeffective microcomputer 
•H•RD DISK DRIVEsolution. 
•SPE"E'CH S'tNTH. & RECDO .

Please call for prices •LIGHT PEN 
and a demonstration. 
NEC on NYS OGS Contract #P-07220 

The Shell 
Many oI the features I've descnbed, 

while physically implemented in the 
low-level guts of the system, are con­
trolled by the program you interact 
with most on Unix-the Shell. The 
Shell program is run each time you 
actually Jog onto the system. "Because 
it is just another program, it can be 
changed or replaced if you don't like 
its function. 

The Shell is responsible for the 
user interface to the system. lt causes 
your prompt to be displayed, accepts 
your commands and causes them to 
be executed, expands wild-card sym­
bols to provide a complete Hst of file 
names to pass lo the programs1 inter­
prets and processes all the metachar­
acters (such as&,>,< , I, (,), and ;), 
and allows you to write faitly com­
plex procedures in its own structured 
language. Further, it allows you to 
save a series of personal commands 
and use them as any other command 
on Unix. 

When sending C files to the printer 
with pipes, suppose you don't want 
to type pr 11 .cIlpr all the time, especial­

ly after you find out that the default 
width of a pr listing is only 72 col­
umns and you have a 132-column 
printer. Instead, try writing a simple 
command line with the cat com­
mand, ta1dng input from the termina1 
and directing it into a file: 

$cat > Ip 
(pr -w132 $* I lpr) & 
·p 
$ 

The • D (control-d) is taken to be 
the end of input by many programs 
on Unix, among them cat, mall , and 
the Shell Now the file Ip has that 
single line you typed: it's set up per­
manently to provide pr with 
132-column output if necessary, and 
the entire pipeline is put in the 
background for even faster Tesponse. 
But what's that$'"; and how do you 
execute this as a command? 

The explanation is rather involved. 
Any list of valid commands that can 
be entered to the Shell may be stored 
in a file and presented to the Shell for 
execution. One simple way is by 

redirection: 

$ sh < command__lisl 
. .. execution of commands. .. 
$ 

Because you're already running 
under the Shell, the effect of this is 
to start up a new Shell a a process, 
which then executes your com­
mands, ends, and returns to you. In 
fact, this is the way all commands are 
executed from the Shell; the currently 
running Shell makes a fork system 
call, effectively reproducing itself, 
then waiting for the "child" Shell to 
finish. You can also use the chmod 
command described before to make 
the file of commands executable; 
after that, only the name of the file 
needs to be typed . When the Shell 
reads a command file that has been 
thus marked executable, it will ex­
ecute each command in the file . So 
you would type: 

$ chmod +x command_Hst 
$ commancLlisl 
... execution of commands . . 
$ 

PLEASE! Do nol conluse us wilh mail tlfder dee ers-.We area lull servite c!istrlbU!or 
serving lhe oa1a proc~sln~ &lostalta!lon nee~s ol buslness ll. 1ndus1ry

lrcmmfcr(;s 10 malnlrames. Syslem houses. eelucatlon.il lnstllU!loos &governmenial agen· 
cles gl~en special consideration. Leaslrig avallabff! , N.Y. Stitt 1gencles, munlcfp1lHles, 
1nd sclloof1-call us lor lnlormallon on our D.G.S. lerm contracts on hardwue & sortw111. 
Ptuse calilo n>a~e in a11p~n1mint larderncnsfli!kln 01 1n;s 1.iriordi11.1rycompul11 ~I oursnawroom 
!'rm subleCI 10 t1>1n ew11nau1 no11c1· Cill lor lille51prkes . P'r1i:H 11\Clude 3% cuh d !Count , N.Y 
rHld~IS ;Hid H IH Ii• CPIM" 15 i 1r1d1mark ol IJl911!1ll!.SUtth. All sales !Vb.I.Cl la OU! mndnJd 
sari condlfliwis {i~a~ abla Of1 r~untj . Abovo prl,fs ao not 1111t•d• cu•tamlzatlon o lnslallatlon 
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FROM BRUISES:' 

- Daniel R. Obed, CEO 

MPC Peripherals Corp. 
<m Diego, Cali/oniio 

tapes or disks. Plus alO-year MTBF. 
Assuring that BUBDISK will smoothly 
work in environments where other 
types of mass storage have trouble 
operating at all. 

Because the Intel 7110 bubble is 
non-volatile, MPC's BUBDISK retains 
its memory through power failures 
and power surges. Or when you simply 
tum the Apple off. 

And BUBDISK n1akes Apples 
portable as well as durable, because it 
doesn't require battery back-up. 
Allowing Apples to operate just about 

And dust. And dirt. And heat. And anywhere, for any application. From 
vibration. All the elements that can truck stops to oil rigs. Grain elevators 
cause a disk drive to turn sour. to highway maintenance. 

But thanks to a fresh idea from So remember. If reliable memory 
MPC Peripherals, Apples can now run is going to make or break your design, 
in the most demanding environments. protect it with Intel bubbles. 

With BUBDISK~ a MPC memory Call Intel, toll-free. 
module more rugged than a disk drive. (800) 538-1876. In 
More versatile than a RAM California, (800)
card. 672-1833. Or write 

A board that uses an Intel Corporation Lit. 
Intel 7110 bubble. Dept. #Y-2, 3065 Bowers 

The 7110 gives TheMPc susor K Avenue, Santa Clara, 
BUBDISK a full megabit of Featllr~~~~ 1~;'e~ut ~~:b'1~· California, 95051. 
solid-state memory. As well as three · 1•nt_r delivers 
times the data access speed of a floppy. · 'e' solutions1 

Over 1000 times the data integrity of 1111.,....."IC"' ml 1rn.1.,.., ,,.,., ""' ''•C• "1p•l<tlnc BIIBlllS~ t> '"'~--r ~U'Cf'..m>l!..,.,..C:.•u 
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A Survey of Unix 
and C Resources 

by Walter Zintz 
Unix and C users have many ou.rces 

!hey can turn to for general help and 
moral support . Much of this help is 
free or available at minimal cost-in 
most cases, you11 find that the cult-like 
history of Unix has created an atmos· 
phete of camaraderie rather than 
exclusivity. 

At least three Unix user grou ps are 
active in the United States. The oldest, 
Usenix (POB 7, El Cerrito, CA 
94530-0007, (415) 528-8649) is oriented 
toward university users; it offers a 
newsletter, conferences, and software 
di tr ibutions for source-license 
holders . Another organization, 
/usrfgroup (POB 8570, Stanford, CA 
94035--0221) was founded by system 
wndors, although membershlp is 
open to users. The group publishes a 
newsletter and an annual Unix pro­
duct directory, has committees active· 
ly working on Unix stand;rrdization 
and licensing, holds conferences, and 
offers sponsorship to local user 
groups. Uni-Ops (POB 5182, Walnut 
Creek, CA 94596-U82, (415) 945--0448) 
began with a nucleus of newer Unix 
end users who wanted to share infor­
mation. Uni-Ops hold conferences, 
tutorials and local meetings, 
coproduces a newsletter and an online 
software index/exchange, sponsors a 
Berkeley Unix SIG (special interest 
group), and maintains a mailing list of 
Unix and C usei: . The C U~ers Group 
(POB 287, Yates Center, KS 66783, (316) 
625-3554) was originally for users of a 
C language subset that runs under 
CP/M, but it now supports the genetal 
C community. The group has a news­
letter and distributes software. Unix 
user associations are also active in 
Canada,Europe,Australia, andJapan. 

Usenix holds the largest con­
ferences, which are a common meet­
ing ground for everyone involved in 
Unix, although the papers presented 
are often a bit esoteric; /usr/group con­
ferences offer the best exposure to 
available products. Uni-Ops slants its 
conferences toward newcomers to 
Unix who want to know how to get 
started . 

Other sources for newsletters in­
clude Southwater Corporation (30 

Mowry St., Mount Carmel, CT 065181 

(203) 288-0283), which publishes World 
llnix & C, a nontechnical newsletter in 
a newspaper format. In!opro Systems 
(POB 33, East Hanover, NJ 07936, (201) 
625-2925) publishes U11ique, a mixture 
of technical and product information. 
Urltan Software Corporation (330 West 
42nd St., New Yor~J NY 10036, (212) 
736-4030) pu_bli hes a omewhateclec­
Uc newsletter called the Urban S 'fiwo.re 
Newsletter. 

Local user meetings are starting to 
take hold . Established, regular meet­
ings are held in the Washington, DC, 
and Silicon Valley areas. For meeting 
schedules and agendas in either of 
those areas, contact Gary Donnelly 
(RLG Corp., Suite 508, 1760 Reston 
Ave., Reston, VA 22090) and Uni-Ops, 
respectively. Regular meetings are 
firming up in the Boston area1 and 
several metropolitan areas ·in the 
Sunbelt are trying to get meeting 
started. 

On Line 
Electronic meetings using U~s 

uucp utility a.re popular, too. By far the 
largest network is Usenet, in which 
systems poll each other over phone 
lines . Usenet allows intersystem mail 
at minimal cost, and Netnew as a 
b nus. To have your system formally 
admitted to Usenet, contact Stephen 
Daniel (Dept. of Computer Science, 
Room 2011 North Building, Duke 
University, Durham, NC 2'7706, (919) 
684-3048). Many new Usenet sites 
simply find a nearby installation that 
is already on Usenet and arrange to 
poll or be polled , A system that joins 
the net this way is not known to the 
Usenet software; it appears to Usenet 
as an individual user on the parent in­
stallation. I've seen Usenet addresses 
with as many as eight intermedjate 
systems in them, but thi delays 
messages artd tuns up phone bills to 
boot. Also, users on "hung-on" (poll· 
ing or polled) systl!ms do not have 
direct access to Netnews. 

U you find that the polling equip­
ment needed to access Usenet is 
beyond your budget, consider The C 
Line, a fledgling free service out of 
New Jersey. It's a message drop, 
bulletin board, and free software ex­
change for C Janguage users. A new 
user need merely dial up the central 

computer, log on to the system, and 
begin browsing arou nd . The C Line 
runs on a CP/M system, bu tit has two 
packages of Unix-like utilities to help 
Unix users feel at home. To access the 
C line, call (201) 625-179'7 (with your 
modem set anywhere from 110 to 710 
bits per second), hit a few carrjage 
returns, then follow the system' 
prompts. The Cline i available at all 
hours except from 9:00 A.M. to 8:00 
P.M. on weekdays; that's when the 
system's owners are using it for their 
own work. 

Books 
The serious Unix user also needs 

detailed information In printed fom1 . 
BelJ Laboratories is a good source to 
start with . It off-ers a flock of manuals 
on various aspects of System V and 
smaller but still substantial manual 
sets for-earlier versions of Unix . These 
are thorough and rigorous (but not 
easy to read), and they're now 
available to anyone., with or without 
a Unix license. Bell labs also has 
reprinted the Bell System The/mien/ /011 r­
11al special issue on Unix Guly-August 
1978), a wellspring on the philosophy 
and history of Uni . ln conjunction 
with Holt, RinehMt a,nd Winston1 Bell 
Labs has brought out two volume of 
the UNIX Prvgtn111111er's Mnnuol (New 
York: Holt, Rinehart and Winston, 
1983). 

The runaway best-seller among 
books on Unix, and deservedly so, i 
A User Guide to tire UNIX System by 
Rebecca Thoma and Jean Yates 
(Berkeley, CA: Osborne/McGraw-Hill, 
1982). fts technical chapters cover the 
most used Unix commands in clear 
style suited even to computing begin· 
ner , the resources sections a.re still 
u eful as an elementary guide to soft­
ware and services available, and the 
appendix has the complete official 
description 0£ version 7 Unix as re­
leased by Bell Labs. Now, though, 
several newly published books are 
making strong bids for space on your 
bookshelf. lntrodrlcing the UNDC Sys/em 
by Henry McGilton and Rachel 
Morgan (New York: McGraw-HUI, 
1983) has an ocean of information on 
what to do at a terminal or console. 
The UNIX System by Steve Bourne 
(Reading, MA: Addison-Wesley, 1983) 
is good on theory as well as practice, 
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and strong on the Bourne hell. Ui1ix 
Primer P/119 by Mitchell ~ite, Donald 
Martin , and Steve Prata (Indianapolis, 
IN: Howard W. Sa ms and C •.• 1983) 
will emphasize Bexkeley Unix and be 
sttong on logjcaJly organized reference 
tables and illusl"rat1ve graphics. 

There are worthwhile new books on 
C programming, too. Beginners, 
though probably not raw beginners, 
should consult Leaming to Program in 
C by Thomas Plum (Cardiff, NJ: Plum 
Hall; 1983), which ls rather complete 
fof an introductory book and is not 
Unix-dependent. Plum also wrote C 
Progmmming Standnrds and Guidelines 
(Cardiff, NJ: Plum Hall, 1982). The C 
Primer by Les Hancock and Morris 
Krieger (New York: McGraw-Hill , 
1982) is a good introduction to the 
language. People with some C e ­
perience can have fun while advanc­
ing their skills with Tile -C Puzzle Book 
by Alan R.. Feuer (Englewood Cliffs, 
NJ: Prentice-Hall, 1983), which is ex­
actly what its name suggests. We 
mustn't civerlook the standard refer­
ence work The CProgmmming CJmguage 
by Brian Kernighan and Dennis Rit­
chie (Englewood Cliffs, NJ : Prentice· 
Hall, 1978} and C Notes by C. T. Zahn 
{New York; You.rdon Pre , 1979). 

With Unix's blooming popularity of 
late, your computer store or technical 
book shop may have the manuals and 
books you want. lf not, tlu:ee mail­
order book servies specialize in Unix 
and C. All three have lists of the books 
and manuals they offer and their 
prices. Cucumber Bookshop Inc., 
( 611 Kraft Dr., Rockville, MD 20852, 
(301) 881-2722) is the oldest. The Unix 
Bookstore (4.7 Potomac Street, San 
Francisco, CA 94117, (415) 621-6415) is 
run by a veteran Unix and C instruc­
tor. Southwater Corp. (30 Mowry St., 
Mount Carmel , CT 06518, (203) 
288--0283) al o carries generaJ program­
ming books. 

Courses 
A nood of tutorial sources has 

emerged in the last year or o. Some 
organi7.ations offer courses at yow site, 
others chedule classes in major cities 
around the country, s till others hold 
all their training at their own offices. 
Many have hands-on training, with 
one to three students per terminal, 
others teach through lectures and 

audiovisual materials. 
Of the many tutorial firms the e 

days, I can. list only the most active 
ones. California firms include the 
Center for Advanced Professional Edu­
cation lnc. {11928 North Earlham, 
Orange1 CA 92669, (714) 633-9280), In­
ternational Technical Seminars (47 
Potomac St., San Francisco, CA 94117, 
(4J5) 621-6415), and The Wollongong 
Group (1135A San Antonio Rd .. Palo 
Alto, CA 94303, {4.lS) 962-9224). 

Jn the Midwest, contact Uniq Com­
puter Corp, (28 outh Water St., 
Batavia , TL 60510.. (312) 879-1566), the 
Computer Technology Group, (Tele­
media lnc., 31D South Michigan Ave., 
Chicago IL 60604, (312) 987-4000), Unir 
Corp. (Suite 106, 5987 East 71st St., ln­
dianapolls, IN 46220, (317) 842-7014), 
and, in Canada, Human Computing 
Resources Corp. (Swte 401, 10 Saint 
Mary St., Toronto, Ontario M4Y 1P9, 
Canada, (416) 922·1937) , 

On the East Coast, you can try RLG 
Corp. (Suite 5081 1760 Reston Ave., 
Reston, VA 22090, (703) 471-6860) , 
Plum Hall lnc. (1 Spruce Ave., Cardiff, 
NJ 08232, (609) 927-3770), Structured 
Methods Inc . (7 West 18th St., New 
York, NY 10011, (212) 741..n20), DJR As­
sociates foe. (303 South Broadway, Tar~ 
rytown, NY 10591, (914) 631-6766) , 
Training Services Group (Bunker 
Ramo Information Systems, Trumbull 
Cnduslrial Park, Trumbull, CT 06609, 
(203) 386-2600), and the Institute for 
Advanced Profe sional Studies (55 
Wheeler St.1 Cambridge, MA 02138, 
(617) 497-2075) . 

In the computer age it's practkal to 
teach Unix and C without face-to-face 
meetings, and two organizations have 
softw!lre to do just that. U ·er Training 
Corp. (POB 970, Soquel, CA 95073), 
(408) 354-6433) uses audio cassettes 
and a black box the firm manufactures 
to let you listen through earphones to 
an instructor's explanations while you 
watch an e.i.:ample displayed on your 
terminal screen . Uni-Op (mentioned 
earlier) offers computer-managed­
instruction interactive tutorials that can 
be run on a.ny Unix system . 

\o\blter Zintz is affiliilted with U11i-Ops (POB 
5182, \o\blnut Creek, CA 94596) . 

The doUar sign in $* is the Shell's 
notation for a parameter whose value 
you may change. lf a digit followed 
the dollar. sign, then the argument 
corresponding to that number is 
substituted ($0 would repre ent the 
command file name itself). The $ 
simply means to expand all 
arguments following the command 
file name aod substitute them for the 
$*. 

In the case of our new command 
Ip above, now you need only type Ip 
* .c to have au your c source files 
printed and nicely paged in the 
background. Even better than this is 
the progyamming language built into 
the Shell. Here's a quick example: 

rm /tmp/cprlnter 
for i in * .c 
do 

cc $i 2>$i.ert 
cb $i I pr > > /lmp/cprinter 
pr $i.err >>/lmp/cprinter 

done 
lpr /trnp/cprinter 
rm 11.mp/cprfnter 

First, any temporary file with the 
given name (in this ase, /tmp/cprinler) 
is removed. Then the program loops 
through each occurrence of a C source 
file by replacing the $i with the pro­
per name1 compiles it (sending the 
error output to a similarly named file; 
e.g. , lesl.c would have an error file; 
test.c.err), runs the C beautifier (cb) 
program (which indents structures 
and loops), sends the result thr-ough 
pr to be paged and dated, and ap­
pends this to the temporary file . 
Then the error file i paged and ap­
pended. When all C files have been 
through this procedure, the tem­
porary file i printed and removed. 

Why go through all this? If the C 
compiler sees a list of files, it assumes 
they are all to be compiled and load­
ed together, and this is not always the 
case. And if all the output wa not 
directed to the temporary file, we 
might have had 45 or so separate 
printouts from aH the source and 
error files. This type of short program 
doesn't even have to be saved in a 
.file; it could be typed directly into the 
Shell and interpreted on the spot. 
And much more elaborate programs 
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ANNOUNCING 
UNIXTM 

and 
MS-DOS 

SOFTWARE 
UNIX Ill FOR APPLE LISA: 
Full Bell Lobs Sytt•m Ill lmplem•n· 

tatlon with UNISOFT anhanc•· 

ments. $495 • $1495 


EMACS: 

Acclaimed Gosling version, for 

UNlX and VMS. Full scrMn, multl­

window, m•nslbl• editing system 

with built-In COMPILED MllSP. 


From $395 

LEX: 

Finest WOAD PROCESSOR avail­

able und•r UNIX or MS.DOS (and 

all DEC operating systems. ) Full 

screen editing and Interactive 

formatting. Sulit-in spelling, calcu­

lator, and mass mailing. 


From $500· 

THE MENU SYSTEM: 
Build menus INTERACTIVELY for 
any application. Multiple windows. 
System commands can be Issued at 
any time. From $495 

PHAOISAM: 
Multlkey Isam file system, handles 
VARIABLE langth records. The rou· 
tines can be lnduded in any C 
program. Runs on MS-DOS tool 

From $250 
ADB: 
Mor• than 40 relational data base 

TOOLS for UNIX. From $495 


MIMIX: 

CP/MEMULATOR. Migrate your pro­

grams to UNIX. Runs CP/ M object 

code. Hardware assist optionally 

available. From $495 


UNICALC: 

SPREADSHEET, with mothemotlcol, 

trig, conditional Pundions. $175 


AND FOR MS-DOS 
C Complier $395 

Software Tools $200 

PfiACT ISAM $250 

YOUR UNIXSOF1WAAE SOURCE 

UNIPRESS SOFTWARE, INC. 
1164 Roriton Avsnu• 

Highland Pa~, NJ 08904 

Ord•rs: 800.222-0550 

Tuhnlcol: 201-985-8000 


Vlso and Mastar Charge Acupt•d 

UNIX Is o trod.moric ot kl Lobofcllorles 
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are possible. 

Development Tools 
and Languages 

The most important aspect of soft­
ware development is whether the 
tools needed for development are 
available. Unix not onJy has a full set 
of interpreters and compilers for 
various languages, but also includes 
programs that can be invaluable in 
creating your own language proces­
sors. 

A typical Unix system will come 
with a C compiler (cc), assembler 
(as), syntax and portability checker 
(lint), a loader (Id) for the processor 
the system runs on, an interpreter for 
a BASIC-like language (bs), and the 
C beautifier (cb) mentioned before. A 
set of programs, together called 
SCCS (Source Code Control Sys­
tem), allows aJI changes made to 
source files to be stored, so that a 
previous level of revision can be 
reconstructed at any time-a life ­
saver for people who tend to Jose 
track of their latest changes. A 
sophisticated file comparator (diff) 
shows the exact differences between 
two text files and, optionally, can tell 
the text editing program how to con­
vert one to the other. A full FOR­
TRAN 77 compiler (ITT) and a struc­
tured Ratfor-to-FORTRA fi1ter 
(ratfor) are included, as are numerous 
programs used to plot graphical out­
put on a variety of devices. You also 
get a general-purpose macro pro­
cessor (M4), a SNOBOL interpreter 
(sno), a program that will let you 
generate programs to perform lexical 
analysis (lex), a string-processing 
language (awk), and a co mpiler 
generator (yacc), not to mention the 
typesetting p rogram (troff) and its 
word-processing companion (nroff). 

You can expect all of the above with 
standard Unix. Also avai]able are 
cross-compilers for almost every type 
of microprocessor available, COBOL 
compilers, FORTH interpreters, 
various versions of Pascal and Ada, 
translators from several languages to 
C, and LISP. Each month I receive 
dozens of press releases about new 
softwar products for Unix systems, 
such as full-screen editors, word-pro­
cessing packages, applications pro­

grams, and even a few CP/M emula­
tor . Almost everything you could 
ever need to develop and use soft­
ware on Unix is on the market; you 
just have to find it. 

Communications 
Unix was invented at Bel.I 

Laboratories, so it's not surprising 
that the system makes it asy for you 
to use the telephone network for 
computer-to-computer communica­
tions. Interpersonal communication 
is naturnl and uncomplicated on 
Unix. The command most people 
first discover is the impromptu write 
facility, which lets you exchange 
messages with another person cur­
rently logged into the system. Each 
of you can write a message, then wait 
for the other's answer; in this way, a 
low conversation can take place. 
If the party you wish to reach is not 

logged on, the write command will tell 
you so. In this case you can send elec­
tronic mail with the mail command 
and the recipient will be notified of 
its existence when he or she next logs 
on. Mail is postmarked with the date 
and time sent and who sent it. You 
can type outgoing mail directly from 
the terminal or use an editor and text 
formatter to make it a bit fancier. Mail 
can even be forwarded to other 
people, and you can send the same 
item to several people at once. The 
mail facility proves to be quite useful 
in an organizational etting because 
people can log on at any time and 
send a message they know will be 
received eventually. Mail to yourself 
is equally useful as a reminder, and 
all incoming mail can be saved for 
future use. 

Mail can also be sent to remote 
systems sem.i-automaticaHy. lf your 
Unix system is capable of dialing the 
phone by an automatic calling unit or 
intelligent modem, it may already 
have been set up to use the uucp 
facility to access other Unix systems. 
The name uucp is an acronym for 
"Unix-to-Unix copy"; essentially it 
uses an error-checking protocol to 
allow files to b transferred between 
machines. The important thing about 
uucp is that, once set up, it is easy to 
operate. You need only specify the 
publicly known name of the reci­



If you've ever lost data due to a 
faulty disk, you know how impor­
tant reliability can be. 

That' why Accutrack disks are 
critical ly certified a t 2-3 time the 
error th reshold of your system. 
Why they're precision fabricated for 
higher igna1 quali ty, longer life and 
le head wear. And why we take 
such extra steps as test ing single­
densi ty mini disks at double-density 
level . o you don't have to worry 
about the reliability of your media. 

Accutrack disks. OEMs have 
specified them for years. You can 
tru t them for you r data. Call toU­
frecl800225-87 15) for your nearest 
deaJer. 
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82 Calvary Slreet. Waltham, Mass. 02254 
let (617)899-0012: Telex 94-0179 
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virtually all special format . 
If you want a quality line, mall 
minimums, the ability to mix 
and match, private labeling, 
fa st delivery and great price, call 
today. Find out how responsive a 
media supplier can be. 



pient's machine and his or her user 
name, as in infopro!dave or decvax!aps. 
Then instead of ending to Ann by 
typing mail ann, you can just type mall 
harpo!ann if harpo is the name of Ann's 
machine, and this will automatically 
send the remote mail via uucp. If your 
computer is part of the informal uucp­
net, you can specify a series of 
ma hine names through whkh the 
messages will be passed until the 
final destination is reached, as in dee· 
vaxlharpo!fioyd!lnfopro!dave. TI1e advan­
tage of this is that each machine in 
the chain only has to make a local or 
short-distance call, saving ultimately 
in telephone charges. Other similar 
networks exist, and in some the 
message will be automatica1ly passed 
by the shortest available route. 
Regular program1 text, and data files 
can also be sent and received using 
uucp, which is set up to dial in the 
middle of the night when phone 
rates are cheapest . 

Transfer of data can also be in­
itiated manually with the cu (call 
Unix) command. This lets you siin­
ply specify a phone number to be 
dialed, after which you can log onto 
the other machine, run programs, 
and send files back and forth. The 
combination of all these facilities 
allows Unix users all over the coun­
try to interact almost as if they were 
on one large machine. Jn addition, a 
few electronic news services enable 
people to conduct ongoing discus­
sions; announce products, and 
spread rumors. 

Unix Compared to 
Other Operating Systems 

It's hard for some diehard buffs to 
11 member t11at Unix isn't the only op­
erating system around and that it 
till lacks a few important features. 
Most inconvenient for business 

users is the lack of either file or record 
Jocking at the user program level. 
The e facilities would aUow several 
users to access the same database at 
once without fear that information 
would be inaccurate, as it can be 
when several different people write 
the same record simultaneously. 
While several commercially available 
database systems (such as MOBS ID, 
lnformix, and Mistress) handle this 

problem internally, Unix software 
designers are hampered without a 
standard set of system calls to de­
pend on. 

Real-time facilities that could guar­
antee a maximum known response 
time for selected programs would 
benefit not only laboratory research­
ers (for whom such facilities are ab­
solutely essential) but also wouJd 
allow acceptance of Unix in other 
markets where speed is necessary. A 
simple order-entry program can be 
brought to .its knees by an nroff pro­
gram run at the wrong moment 
when the system as a whole is not 
carefully tuned and monitored. 

Each time a person logs onto Unix 
a new process is created. When at­
tempting to put large numbe1·s of 
users on a single computer system 
simuJtaneously1 Uni system ad­
ministrators find that the large 
number of processes thus created is 
itsell a drain n the system. Unix 
spends a good deal of time in switch­
ing context between processes; so the 
net result of too many processes is a 
system that spend mos of its time 
dojng no produ.ctiv work. This 
prevents Unix from replacing other 
operating systems in traditional data 
centers where one mainframe com­
puter might serve hundreds of ter­
minals. While it is likely that net­
works of small Unix-based worksta­
tions will tend to make such tradi­
tional configurations obsolete; certain 
applications may be restricted from 
using Unix for this reason . 

Virtual memory is not yet sup· 
ported, even on ma hine configura­
tion where this is possible. While 
this feature and re ord/file Jocking 
are expected to be added in future 
Bell releases f Unix, it has so far re­
mained the provinc of the U niver­
sity of California at Berkeley to s-up­
port virtual memory with its release 
of Unix, known as 4.2 BSD. However, 
thi version is not widely available n 
the commercial market. 

It was once commonly accepted 
that a Unix guru had to be on caU at 
all times to reconstTUct the file system 
after the almost inevitable system 
failure~This is no longer true; utilities 
exist on UniX to fix the file system 
automatically after a crash, and 

crashes themselves are less frequent 
on newer relea es due to impro ed 
ordering of disk writes and other fac­
tors. Nevertheless1 while on many 
competing commercial sy terns all 
ru nnfog programs will resume 
without error after a crash, that rt 
of improvement is not expected soon 
on Unix. 

As previously mentioned, ecw·ity 
of Individual files tend to be left to 
the users themselves or the system 
administrator. While an almost 
foolproof data-encryption algorithm 
used on Unix for passwords may be 
invoked by users to encode any file 
they wish, several known methods 
can be used to compromise both user 
passwords and the super-user 
password . The result of this com­
promise could be destruction of im­
portant data fi les and the possible 
dilution of the encryption algorithm_ 
Therefore, we advi e would-be 
keepers of sensitive information to 
administer Unfx with care. 

System resources, in terms of ex­
clusive use of physicaJ devices and 
processor and memory facilities, are 
not adequately protected. This means 
that a naive user's first C program 
could crash the system. Also, if a pro­
gram needs a tape drive and it is not 
available, the program will simply fail 
rather than wait for the tape. 

However, these failings must be 
weighed against some more facts : 
First, Unix uses much less memory 
than other large operating systems, 
needing 641< to 160K bytes of main 
memory for the e ecutable kernel. 
Large systems ma require a 
megabyte of memory to run, or even 
more. Of greater importance is the 
size of the source code. Written in a 
high-level language, Unix is 
manageable by one person, while 
assembly-language operating ys­
tems tend to need teams of program­
mers just to install the fixes issued 
each month by the supplier. 

The one-time co t of Unix, to an 
end user, l mea ured in the hun­
dreds of dollars; compare this to the 
multiple thousands required per 
month to license and maintain a 
mainframe operating system. In fact, 
the cost of Unix in binary form ap­
proaches that of a single-user CP/M 
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5·100 STATIC MEMORY 
BREAKTHROUGH 

Finally, you can buy state·of·the·art 
S-100/IEEE 696 static memory for 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-quaHty, high· 
performance memories that are shipped 
to you completely assembled, burned-in, 
socketed. tested and insured with one of 
the industry's best war ranties. 
Superior Design & Quality. 

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 versatility. 

Only first-quality components are 
used throughout. and each board is 
rigorously tested to assure perfect and 
dependable performance. 
No Risk Tri.al. 

We are so convinced that you wil l 
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 wil l refund 
the purchase price {less shipping). 

NEW S-100 PRODUCTS COMING 
SOON: 
* DUAL 8/16 BIT CPU BOARD 
.. 128K 8/16 BIT STATIC RAM 
• 256K 8116 BIT DYNAMIC 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 wh fch can be placed 

anywhere in the 64K memory map 
• Four independently addressable 16K 

blocks organized as: 
- Two independent 32K banks or 
- One 64K Extended Address Page or 
- One 48K and one 1 BK bank for use 

in MP/M' (option) 
• Each 32K bank responds 

independently to phantom 
• 2716 (5V) EPROMS may replace any or 

all of the RAM 
• Field-proven operation in CROMEMCO 

CROM1x· and COOS* . 
• Compatible with latest IEEE 696 

systems such as Northstar, CompuPro, 
Morrow, IMS, IMSAI front panel, Altair 
and many others. 

OEM and DEALER Inquiries Invited. 

Runs on any S-100 8080, 4 MHz Z-80 or!illma or9rM 
illlil/mC!rch nt 

14666 Doollttle Drive 
San Leandro, CA 94577 

(415) 483·1008 

FULL TWO-YEAR 
WARRANTY. 

The reliability of our boards, 
through 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. 
Th is includes a 6·month exchange 
program for defective units. 

Shipped direct from stock. 
All Memory Merchant's boards are 

shipped direct from stock. normally 
within 48 hours of receipt of your order. 
Call us at (415) 483·1008 and we may be 
able to ship the same day. 

16K RAM, Model 
MM16K14 

16K STATIC RAM $169.
16K X8 Bit 
Bank Select & Extended Addressing 
Four independently addressable 4K 

blocks 
One 4K segment equipped with 1 K 

windows 
Uses field-proven 2114 (1Kx4) RAMS 
Low Power (less than 1.2 Amps) 

5 MHz 8085 system. 

Prices, 1erms, specificat ions subject to 
change without notice . 

•cromlx aoo COOS are 1racl1tmarks ol CAOMEMCO 
• MPIM Is a 1rademark ol Oogilal Research 
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Circle 396 on lnQulry card. 

license! 
Unix is portable, requiring from 1 

to 12 months for a experienced 
systems programmer to move it to a 
different hardware configuration. 

Comparing Unix to even smaller 
systems like CP/M is poin tless 
because no single-user, single-tasking 
system is comparable to Unix on a 
features basis. However, important 
market considerations abound, 
which will be taken up in part 3 of 
this series. 

Moving On 
The features I've described explain 

why an expanding segment of the 
computer industry feels that Unix 
has reached its goal of being a pleas­
ant environment in which to write 
and use programs. 

ext month, I'll discuss w hat ap­
plications programs are available 
under Unix and some specific ways 
you can create a personalized en­
vironment on Unix. The last article 
of this three-part series will address 
Unix implementations on several dif­
ferent microprocessors and look at 
Unix in the marketplace of the 
future- where AT&T is likely to go 
with it, how it w ill stack up against 
other operating systems, and what 
your first Unix-based computer is 
likely to be.• 
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using a computer. 
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ers, less time is 
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We hereby certify that your purchase fro1n Discount Software r pr s nts 
the lowest price sold anywhere. If you find a low r price on what you 
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Discount Price 

CP/M 

ARTIFICIAL INTELLIGENCE 
Medical (PAS-3) ...... . ...... ... $849 
Dental (PAS·3) .. . ........... . . . $849 
ASHTON-TATE 

$4?? dBASE II. .. 
• • call for price 

dBASE User's Guide ..... . . . . .... $29 
Friday . . . ..... .. . . .. .. .. . . .... $265 
Financial Planner . ....... . ... . . $595 
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Quickcode ..... . ..... . . ....... $265 
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D Graph ........ . .. . .. . .. . .. .. $265 
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Knowledge Man ...... . ........ $429 
HOBS . ........... . .. . .... . .. . $595 
MOBS ....... . ......... • .• . .. $1099 
DRS or ORS or RTL . . . . .... . ... $319 
MOBS PKG ... . .... .. ..•... . . $1999 
MlCROPRO 

$279 WordStar 

S179 Mail Merge 

WordSlar/ Mailmerge . . .. . . ... . . $399 

WS/MM/SpellStar .... . ... . . ... $549 


S199 SpellStar 

OataStar ... . . . .. . . ..• . . , . .. ... S249 

lnfoStar......... ............ .. $349 

ReportStar . ..... ... . • . ..... ... $254 

Wordmaster . .. . . ........... . .. $119 

Supersort I . . ... . . .... . . .... ... $199 

Cale Star ..... ............ . . ... $129 

MICROSOFT 

$249 Basic-BO 

$329 Basic Compiler 

$349 Fortran-80 

$549 Cobol-BO 

Multiplan ..... . . . ... ... ....... $219 

M-Sort . ... .... . ...... . .. .. ... . $175 


$159 Macro-80 

MuSimp/ MuMath ... .. . ....... . $224 

Mulisp·BO ....... . .. .. ...... .. $174 
ORGANIC SOFTWARE 
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Datebook II . .. . .. .. . ... . .... . . $269 
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Peachpack (GIL. AJA, AJP) ... .. . $349 
STAR COMPUTER SYSTEMS 
G/L, A/R . A/~Pay(each) . ... . . . . $349 
All 4 . .. . . .. . . ..... ... , . .. .. .. $1129 
Legal or Property Mgt. .. . ... .... $849 
STRUCTURED SYSTEMS 
Business Packages {call) 
SORCIM 

S179 SuperCalc I 

SuperCalc 11 . • . •• . ••••.• ....•.• $265 
Act .. . . .. . . ............ .. .... . $157 
SUPER SOFT 
Ada . ... . . . . . ... .. .. •... . . .. .. $270 
Diagnostic 11 • • .•... •• .• •• .. • ..•• $B9 
Disk Doctor .. . ...... . ...... .. . . $89 
Forth (8080 or z80) . .... . ...... . $149 
Fortran . . . . . . . . .. . • .. , . , . ... . $319 
Ratfor . .... . .. . . . . . ............ $79 
C Compiler .. .. . ....... . ...... . $225 
Scratch Pad . . .... . • ... ... . . ... $266 
StatsGraph .... . ............... $17 4 

Analiza II . .. . ..... . .. ... .. ... .. . $4t: 
Disk Edit . . .. ... ............ .... $8!0 
Term II . .. .. ................... $17€ 
Utilities I or II . .. . ..... ...... .... $54 
SOFTWARE DIMENSIONS/ 
ACCOUNTING PLUS 
1 Module ........ .. . . . . .. . .... $399 
4 Modules ... ..... .. ......... $1499 
All B...... . .. . . . . .. , . ... .. . $2799 
UNICORN 
Mince or Scribble (each) .. ...... $149 
Both .... . .... . .. . . .. ... ...... $249 
The Final Word . . ..... . ........ $270 
WHITESMITHS 
''C" Compiler .................. $600 
Pascal (incl "C") . . . .. ...... . . ... $850 
"PASCAL" 
Pascal/MT+ Pkg . . ....... .... .. $429 
Compiler ..... .. .. .... .. .. . •... $315 
SP Prog ...................... $175 
Pascal z . .. . . . . . . ..... ... ..... $349 

Pascal/UCSD 4.0 ............... $349 

DATABASE 

dBASE ll .... .. . ....... . .. . . Call 4?? 

Friday! ........... .... .. _... . . . $265 

FMS-80 . ... ................ . .. $799 

FMS·B0-1 . . . . _.. ............. . $399 

Condor I & Ill . .. .. . ....... . ..... Call 

Selector ........ ..... . .... . . .. $689 

Superfile .. ..... . . ...... .... . . . $159 

"WORD PROCESSING" 

Perfect Writer . ......... . .. . ... S389 

WordSearch ...... . . ......... .. S114 

SpellGuard .. . . ... .... . ...... .. $139 

Peachtext . . .. . .. . ............. S289 

Spell Binder . ..... •... .. ....... $349 

Select .. .. .... . . ............ .. $495 

The Word .. . .. . . .. ... .. .. .... .. $65 


S145 The Word Plus 

Palantier-1 (WP) . ........ • ...... $385 
"COMMUNICATIONS .. 
Ascorn . ... .... . . .. .. . . . ....... S149 
BSTAM or BSTMS . . ........ . .. $149 

S139 Crosstalk 

$89 Move·it 

"OTHER GOODIES .. 
Micro Plan .. . . ................ $419 
Plan 80 . .... ...... .. ..... .. ... $264 
Target PlannerCalc •.......... . . . $72 
Target Financial Modeling ... . ... $299 
Target Task ................... . $299 
MicroStat ..... . ............... $224 

Vedit ... . . .... . .... ...... ..... $13C 

MiniModel . . . . . .. . ....... . .... $442 

StatPak ...... ....... _.•.. . . . . . $44~ 

Micro 8 + . .... . .. . .. . ..... .... $22~ 




These remarkable savings represent only half th story of Discount 
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String/80 . ............. ..... ... $84 
String/80 (source) ........... . . . $279 
ISIS CP/ M Utility ._ ............. $199 
Lynx ...............•... ...... $199 
Supervyz . . .................... S95 
ATI Power (tutori,al) .......... . ... $75 
Mathe Magic ........... ... ... .. $95 
CISCobol ............ . ... . .... $765 
Forms 11 .•• ..• •.... .••• ..•• • •• $179 
Basic . . .... . ... . . .... . ........ $149 
Zip MBasic, CBasic (each) ....... $129 

APPLE H 
ASHTON-TATE 
(See CP/ M Ashton-Tate} 
BRODERBUND 
GJL (with A/ Pl ...... . .......... $444 
Payroll ..................... . .. $355 
INFO UNLIMITED 
EasyWriter (Prof) .............. . $155 
Easy Mailer (Prof) .... ... ........ $129 
Datadex . .. .......•.... _...... $134 
MICROSOFT 
Softcard (Z-80 CP/ M) ........ . . . $249 
Fortran ..... ... ..... •.. ..... .. $179 
Cobol ... .. ................ . .. $549 
Tasc ....... . ... . .........•.... $139 
Premium Package .... ... ....... $549 
RAM Card ... . ...... . - •......... $89 
MICROPRO 
(See CP/ M Micropro) 
Z-80 Card ..... . . . .. , .... .. .... $299 
VISICORP 
Visicalc 3.3 ............. . .. . ... $189 
Desktop/ Plan 11 •.•... . ••.. • ..•• $219 
Visiterm ........... . ...... . .... . $90 
Visidex . . .. . .............•.... $.219 
Visitrend/Visiplot .. .•........... $259 
Visifi le . .................... ... $219 
Visischedule ........ . .. .. ...... $259 

PEACHTREE 
G/ l, A/ A, A/ P, PAY, (each) . ... $399 
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"OTHER GOODIES" 
Dow Jones .... .. . ........•.. .. $314 
Incredible Jack ... ... ..... •. .. . $129 
Super-Text 11 . ...••••. •••••• . .• $127 
Data Factory .... .... .... .•. ... $269 
Mini Factory ... . . •.. ......... . . $139 
DB Master ......... . ..... . .... $184 
Versaform VS1 ........ .. ... .... S350 
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DISPLAYWRITER 
"WORD PROCESSING'· 
Wordstar ............. .. ....... $289 
Spellstar .......... .. ... ..•. ... $199 
Mailmerge .....•....... .. ..... $179 
EaSYwriter .... . .. . .......•.... $299 
Easyspelter .. . ........... . . . .. $159 
Select/Superspell .........•.... $535 
Write On ...........• . . . ..•. ... $115 
Speltguard ......•... . .. . .• .. .. $189 
Spellbinder ........•.....•.... $349 
Final Word .. .... .............. $264 
Wordex ... . .............•..... $159 
Edix ... . ...................... $159 
''LANGUAGES & UTILITIES" 
Crosstalk .... ..... . ............ $139 
Move-it ....................... $129 
BSTAM or BSTMS ............. $149 
Pascal MT+ /86. SPP ........... $679 
CBasic 86 ... .. ......... . ..... . $294 
Act86 ... . .................. . . $157 
Trans86 ...................... $115 
XLT 86 . .... . .. .. ... .. .. ....... $135 
MBasic {MSDOS) . ...... . . . .. . . $329 
MBasic Compiler (MS DOS) .. S329 
Cobol (MSDOS) . _ . .. .... . . . ... . $649 

Pascal (MSDOS) . . . ... . ........ $429 
Fortran (MSDOS} .... ........ .. $429 
"C" (MSDOS) .. ........ . ....... $429 
"OTHER GOODIES" 
SuperCalc II ......... . .... .... . $265 
VisiCalc ...........•........... $219 
Visiplot/ trend ......•..... .. .... $259 
Visidex . . ..... . ...•.. _.. ..... . $219 
Easyfiler ..... .. .... . .... . .. . . . $359 
Mathemag ic ... ..•..... . ........ $95 
dBase II ............. . .... . . Call 4?? 
Friday! . . . . . . . . . . . ..... $265 
Statp~k . . ...... ....... . . . .... . $449 
Optimizer .....•....... . ..... . . S 17 4 
Desktop Plan ......... . ..... .. . $259 

*i•l.;IM·Sf"f.\'ZJI ! ·1=l!:S 
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Xerox 820 
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What Is a Software Tool? 

Develop your own problem-solving program1ning tools. 

by Rebecca Thomas 

The dictionary describes a tool a anything employed 
in performing an operation. A software tool is a program 
that is used to perform the operation of solving a 
data-processing problem. But this definition is too 
general for the purposes of this article because most 
commercial software packages would be considered soft­
ware tools by this definition. 

The type of software tools I'll describe here are pro­
grams that specifically aid the programmer in the 
development of other programs. These programs are 
designed to work well together. 

Large programs such as operating systems and 
language compilers are technically softwar·e tools. In par­
ticular, the most important software tool is a good struc­
tured programming language. I'll describe how to use 
the Unix system and C programming language to 
develop software tools. 

The Unix Environment and Produ ctivity 
The C programming language, the Unix operating 

system, and the numerous utility programs (software 
tools) together provide a very productive programming 
environment. These elements constitute the Unix 
development system, which promotes productivity by 
providing a friendly environment and quality tools for 
sophisticated software problem solving. The Unix system 
is one, and perhaps the only, operating system that ac­
tually assists in solving problems rather than presenting 
itself as a problem to overcome. 

Build Tools and Use Them 
The most wideJy used Unix tools are the programs for 

manipulation of text . Line and screen-oriented editors 
create and change text, a stream editor and other utilities 
transform text, several programs analyze text files 
statistically, and powerful formatting programs produce 
high-quality hard copy suitable for publication. 

Your first step in understanding and using software 
tools is to master the rich set of tools that comes with 
the Unix system. Then don't hesitate to build new tools 
as yam skill increases to help with your daily program­
ming tasks. It is often tempting to use unskilled labor 
(yourself included in this context) to manually perform 
a task instead of stopping to build a tool that automatical­
ly performs the same task. Ha tool of some general utility 
can be built, this tool then becomes a useful addition 
to your ever-growing software toolbox. 

The Unix Shell 
A brief discussi n of the Unix shell should make clear 

how this command interpreter can be used to 
manipulate the software tool utilities. The Unix shell is 
actually a program itself that interprets user commands, 
calls programs into memory, and execu tes them one at 
a time or in series. 

TI1e Unix shell can be employed interactively as a com­
mand language to provide an efficient interface to the 
facilities of the operating system. In addition, it can be 
used in a "batch mode" to execute files of commands. 
In the latter context, the shell functions as a program­
ming language that provides control-flow primitives (in­
cluding while-do, if-then-else, for-do, and a case statement), 

© f983 Yares Vemures. Excerpred from a Forrhcoming book A Program· string-valued variables, and parameter passing from the 
me(s Gulde co the Unix System by Jean Vares. Lawrence Rogers. and command line. I'll restrict my discussion to the interac­
Rebecca Thomas co be published by Addison-\l!ksiey. 

tive command language of this powerful command in­
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terpreter. In some cases the algorithms proposed for a 
C language software tool can be tested by using the shell 
to execute a file of Unix commands to simulate the 
behavior_of the algorithms. After debugging, you can 
code the algorithms in C. 

The Unix software tools have a common invocation 
structure, which is based on how the shell invokes and 
executes programs. Simple shell commands are written 
as a series of "words" separated by white space (blanks 
or tabs): 

(command name) (flags or options) (arg111nents) 

These are three basic command-line elements for invok­
ing a software tool. The command name is always re­
quired and represents the name of an executable binary 
program or perhaps a file of shell commands. The flags 
or options are specified next and generally cause some 
modifying action of the basic command. Usually th 
absence of an option indicates that the default action for 
the command is desired. Not all commands take modi­
fying options. Finally, arguments might be required on 
the command line to specify, say, the identity of input 
or output files or devices. 

Simple Unix commands such as date (print date and 
time) and who (who is currently logged on the system) 
require only that you type their name followed by a car­
riage return: 

$ date 
$ who 

(Note: I will use $ as the shell command prompt for the 

Unix system.) Other command lines call utilities that can 

take options, such as du (summarize disk usage), Is (list 

contents of directory), ps (process status), and stty (set 

terminal options). For example, some command lines 

and their options are 


$ du -s (summary option) 

$ Is -Id (long listing as directory) 

$ ps -alx (long listing of all processes) 

$ ps -I (long listing of owners' processes) 

$ stty erase · ·h' (set erase character to backspace) 


Finally consider the following commands, which may 
require specification of file arguments: cat (catenate and 
display file), cp (file copy), niv (move or rename files), 
rm (remove file), and WC (word count) . With file 
arguments, simple command lines are 

$ cat file1 file2 (display contents of file1 fol­
lowed by that of file2) 

$ cp srcfile destfile (copy contents of srcfile to 
destfile) 

$ mv oldname newname (rename file oldname to 
newriame) 

$ we - I textfile (count lines in textfile) 
$ rm -i oldfile (interactively delete oldfile 

with query) 

Design Tools as Filters 
I'll design a filter program as the first example of a soft­

ware tool. In a filter program, the input data comes from 
the standard input file (the keyboard, by default) and 
output data is directed to the standard output file (ter­
minal screen, by default). The filter program performs 
some suitable transformation of the data passing 
through. In this way, the output of any one utility pro­
gram may become the input to a different program. The 
Unix sheU will establish the necessary connection (data 
paths, or pipeline) between the programs. In fact, the 
utility program may never be aware of where its data is 
actually coming from or going to. Rather, the tool con­
siders the input and output (110) to be associated with 
the standard l/O files . 

You can see tbe command line for accomplishing the 
task and an example of some actual results in this sam­
ple display of a terminal screen: 

$who 
root ltyOO Mar 29 10:30 
avante ttyhS Mar 29 10:03 
vance ttyhc Mar 29 10:39 
avante ttyi3 Mar 29 10:27 
becca ttyi4 Mar 29 11:01 
consult ttyi9 Mar 29 11:08 

$ who I sort 
avante ttyh5 Mar 29 10:03 
avante ttyl3 Mar 29 10:27 
beeca tty14 Mar 29 11:01 
consult ttyI Mar 29 11:08 
root uyoo Mar 29 10:30 
vance ttyhe Mar 29 10:3.9 
$ 

The first example, with just the who command, has the 
output sorted according to the second field (tennina] 
designation). By using the sort command, you can have 
the s cond example reorder the file by the first field (the 
log-in name). 

This use of filter tools necessitates restriction of pro­
gram output to a bare minimum. For example, the who 
command produces one line of output for each user 
logged in to the Unix system. Thus, to obtain just the 
number of users, pass the output of who into the input 
of we, the word coWlt program employing the option tu 
just count lines of input: 

$who I we -I 
6 
$ 

Uthe who command output included a header contain­
ing the date and time, column headings, etc., more in­
formation would be at hand . However, then the number 
of output lines would no longer directly .reflect the 
number of users. Instead it is best to use other utilities 
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such as date to obtain additional information in­
dependently of the who program. 

A Software Tool Performs One Job Well 
You should design each software tool to perform a 

specific task as well as possible. If a different task is to 
be performed then a different tool {program) should be 
developed . This approach helps to avoid the messy 
"Band-Aid" program, which may be the result of adding 
too many new features to an existing software tool. For 
example, the Unix C compiler doesn't have any output 
listing. Instead, you would use other programs (tools) 
to generate symbol tables, etc. 

It may not always be obvious how to best interpret the 
"one-task-well" guideline. For instance, programmers fre­
quently require a source-code listing containing a line 
number at the beginning of each line. Here, the ques­
tion might be raised, should another option be added 
to an existing tool such as cat to produce line number­
ing or should a dedicated line-numbering filter be 
developed? The best answer may depend in part on the 
tools that already exist and the best method of incor­
porating the line-numbering utility into the system. 

Design for Early Testing 
Design the software tool, no matter how complicated, 

so that some or all of it can be tested early in the design 
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cycle. It would be advantageous if this first testing phase 
could begin within a few weeks of starting a project . In 
this way, you will spot algorithms that do not work as 
expected early so that they can be changed or even 
discarded. It is often prudent to discard awkward code 
and start over with a fresh approach based on the design 
experience to date. 

Coding Guidelines 
The tool program should be broken down into 

modules of code, which help simplify a program 
development task by controlling its complexity. Some 
coding guidelines are as follows: 

• Use the logical control structures that the C language 
provides instead of the goto statement. 
• A function should be moderate in size (say, less than 
100 lines long and preferably smaller). This is so that the 
function can be easily comprehended as a whole. 
•The functions that make up the module should be 
closely related, and the resulting module should repre­
sent one functional unit of the program. 
• Both the functions and modules should be as indepen­
dent of each other as possible. In this way, a change in 
one function or module of code will have minimal ef­
fect on other functions or modules. lf it is necessary to 
share, for example, data structures between modules, 
then the interface to these structures should be clearly 
visible and well defined. In this way, the program will 
be easier to change at a later date. 
• All the programs should be designed to work together 
so that a complicated task can be solved by suitably com­
bining existing programs. In this context each program 
appears as a module, which interfaces with other pro­
grams via a simple well-defined interface. 

Write code that is as dear and simple as possible and 
still does the job. The C language code, especially, may 
be written in a very obtuse, terse manner, which makes 
it almost incomprehensible. Such an algorithm could 
probably be expressed simply. Obviously, the simple ap­
proach is more desirable because other programmers (or 
you) may be called upon to maintain or modify your 
programs. 

Bu.ild the program in steps that are manageable. 
Develop the central theme first, leaving the embellish­
ments for later. In this way, the portion that is con­
structed first can be tested and even used in a produc­
tion sense as soon as possible. 

Don't reinvent the wheel. That is, if possible, start with 
existing modules or programs, modifying them as 
desired . 

Portable Tools 
You should design the software tools to be portable. 

To help achieve thfa end, the interface to the operating 
system should be dearly defined and localized within 
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Listing 1: The file copy filter program, copy. Written in the C 
language, the program uses Unix 110 rou tines to trunsfer data a 
character af a time from tile keyboard lo t11e tenninal screen. 

$cat COPV . C 

#i nc lude <s tdi~.h> 


ma in ( J 

( 

int Cl 
while ((c = ~etchar!l) !n EOF > 

Putchar-(cl; 

the code. For example, if you use input and output 
routines from tJ1e Unix standard 110 Library, then por­
tability between Unix systems is virtuaJ!y guaranteed. 
Even if the software tool is to be written for a non-Unix 
environment, you should restrict all code that interacts 
with the operating system to a minimum number of 
modu1ar functions . 

Primitives 
For the purposes of this ar ticle a primitive is code that 

deals with the interface between the software tool and 
the operating sy tern environment. You may use 
primitive to enhance portability of the software-tool pro­
gram by restricting all system-dependent code to a few 
modules. In this way, only the system-dependent 
primitives need to be rewritten when moving the tool 
program to a foreign programming environment. 

File Copy Filter 
The trivial-looking example in listing 1 provides the 

basis for the tool programs I 'll discuss. (For this and the 
examples that follow, I'JJ use the standard I/O library 
from the Unix environment. If you are working in a dif­
ferent environment, use the equivalent basic primitives 
for 110.) Basically, the copy program transfers data a 
character at a time from a standard input file (the 
keyboard, by default) to a standard output file (the ter­
minal screen, by default). I am employing two prim.itives 
from the Unix standard I/O library: getchar( ), which reads 
the next input character, and putchar(c), which outputs 
a single character. In listing 1, the line #include <stdio.h > 
directs the C compiler preprocessor to add the standard 
110 Hbrary definitions directly to the source file before 
actuaJ compilation begins. 

Note that c is declared as an integer. This is necessary 
in order to have an end-of-input code, EOF=- 1 in this 
case, which is d.istinct from any valid character value. 
Also note that the standard library routine getchar( ) ac­
tuaJJy returns an integer value. 

1/0 Redirection 
The Unix shell maintains three open files for each pro­

gram it invokes: the standard input file, the standard out­
put file, and a standard error file. Recall that this basic 
file-copy program reads characters &om the standard in­
put file and writes them to the standard output file. The 
Unix shell can be easily instructed to redirect input 
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and/or output for the copy program. This redirection 
capability of the shell greatly enhances the utility of a 
program even as simple as copy. 

The shell redirects input or output by closing the 
original standard input and/or output file and opening 
the other files specified on the command line in its place. 
ln this way, the program that the sheU invokes is com­
pletely unaware of the redirected input or output , 

For example, assume you want to quickly put a few 
lines in a disk file named message. The invocation com­
mand line would be 

$ copy >message 

Characters entered from the keyboard (standard input) 
would be written to the disk file message. When text en­
try was complete, the operator would give the end-of­
file code (a Control-D in Unix), and the copy program 
would exit. Input could al o be redirected. 1n fact, you 
could check the contents of the file you just created by 
rechanneling input from the disk file message instead of 
the keyboard. Here the command line would be 

$ copy <message 

The contents of the disk file are read by copy and sent 
to the terminal screen (standard output file). 

The shell can redirect both input and output 

LETTER QUALITY 

STARTINGAT s599! 
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simultaneously so that copy could be used to easily pro­
duce another instance of the disk file message as a 
backup. For example: 

$ copy <message >messa.ge.bak 

Now you have seen how a program as simple as copy 
is quite useful in its own right. You have also seen that 
with the aid of the Unix shell this program can be used 
to copy a character stream from virtualJy any source to 
any destination (if it can be specified as a file). ln the 
Unix system, even alJ physical I/O devices are treated 
as files so that they can be easily accessed by specifying 
special-device file names on the shell command line. 

The page Program 
The copy program can serve as a model for construct­

ing more complicated tools. Here again my philosophy 
is to use primitives that can read from an arbitrary in­
put and can write to an arbitrary output destination. In 
this way1 the tools are most flexible and work best 
together. 

For the next example, let"s create the page program (see 
listing 2) by adding the more{) function, which counts 
the characters sent to the output. When a screenful has 
passed, the output is suspended, and the function com· 
ma11d( ) is called, instructing the program to await 
operator intervention. If the operator presses the space 
bar, another screenful will be displayed, or if the return 
key is pressed, only one additional line will be shown. 
Obviously, this simple program lacks many 
embellishments required for a production version; 
however, it does serve to illustrate the evolution of a more 
complex tool from a simple one. 

The page program requires an additional I/O channel 
(open file) to be attached to the keyboard. Thus the 
statement 

20 Id = open("{dev/tty", O); 

returns a file descriptor for reading the terminaJ (/devftty). 
U the standard input channel is used for all input (in­
cluding the operator response to the query for "more?"), 
then the display would never stop after one screen or 
line because the answer to the que.ry would be supplied 
by the file passing through the filter. 

The function command() reads characters from the 
alternate keyboard input shown opened in line 20 of 
listing 2 as depicted by the statement 

48 while (read(fd,&c,1) && c I= -' ' && c != '\ n' && cl= EOF) 
49 

This statement causes a character t.o be read into the loca­
tion pointed to by &c . H the character is not a space(' '), 
a newline (' \ n') or EOF (the end-of-file code, -1), then 
it will remain in the while loop. A space character causes 
the line counter to be reset so that another entire screen­
ful will be displayed, as follows: 

Text amtinued on page 236 



The 
Esprit product line 

has the right performerforevery 
terminal role. It beg ins with Esprit I, an editing 

terminal al a conversational price. This basic Esprit 
presents crisp, clear video in comfortable green phosphor on a 12" 

diagonal screen . The integral typewriter keyboard has a 14·key numeric pad 
with alternate function key modes. Esprit II delivers additional editing features, plus the 

convenience of a detached keyboard; enhancements you'! I appreciate in data entry. Esprit 111 meets 
a wide range of terminal applications. It costs much less than a TV1925, but gives a significantly 
stronger performance including line drawing graphics, a broad repertoire of video attributes 
and editing commands, 22 user definable function keys and an optional 4-page d isplay memory. 
Esprit Ill COLOR delivers the fu ll Esprit 111 performance in eight brilliant colors. 

There's an Esprit that's ready to star in all your terminal roles. Auditions are being held by your 
Esprit dealer right now. 

Esprit Systems, Inc., Hazeltine Terminals Division, 100 Marcus Drive, Melville, NY 11747 (516) 293-5600 

Systems, Inc. 
Hazeltine Terminals Division 
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Pickup aSixPakPlus, 

Introducing .. . SixPakPlus™1 the refreshing new 

384KB multifunction card! In response to the 
changing needs of the IBM PC and PC -XT 
mar'ketplace, AST Research , Inc. is proud to 
announce the latest addition to our line ot multi­
fu nction enhancement products, the SixPakPlus! 
This new product is the resu lt of extensive 
marketing research into the needs of IBM PC 
users whether they have the original 
64K system board , the newer 256K 
system board, or the PC -XT. The 

SixPakPlus has been engineered to meet these 
needs at a competitive price while maintaining 
AST's high standards for quality and reliab ility. 

The SixPak, as we like to call it. could have been 
named for the six banks of RAM on it. However, 
we like to think that it was named for the six 
functions of the card. 
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The features 
of the SixPak include : 

'IEMORY 	 1. RAM memory starting at 64K, 
user-expandable in 64K increments --- to 384K. This makes the SixPak 
ideal for the PC or PC-XT with a 
256K system board ; 384K on a 
SixPak added to 256K on the sys­
tem board yields 640K, the maxi ­
mum addressable user memory in 
these systems. 

2. One Serial (async) communica­
tions port, configurable as either 
COM1 or COM2, for use with serial 
printers, modems, a "mouse," and 
other serial devices. The serial port 
has on-board jumpers for easy 
management of the RS-232C lines, 
simplifying the wiring of cab les in 
many installations. 

PARAUEL 	 3. One Paralle l (printer) port. con­
PORT 	 figurab le as LPT1 or LPT2 (LPT2 

or LPT3 when the IBM mono­
chrome card is instal led). for use 
with the IBM/ Epson and other com­
patible printers. The port is com­
patib le with IBM diagnostics. 

SERIAL PORT 
64K -384K GAME ADAPTER PORT 
MEMORY 

• IBM 1s the registered 1rademark of International Busilless Machines 
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4. A Clock -Calendar with bat1ery 

backup, featuring an easily replace­

ab le Lithium battery and a quartz­

controlled timebase for a high , 

degree of accuracy. 


5. An optional IBM-compatible
GAME Game Adapte r port, for use with an 
PORT IBM- type joystick . In conjunction 

with appl ication prog ramming, this 
game port may be used for cursor 
control , in generati ng graphics or 
for playing games at the end of 
your work day! 

6. Every SixPak comes with an SuperPak,. 
AST SuperPak util ity d iskette which 
inc ludes SuperDri ve and Super­
Spoo l, the most powerful disk 
emulator and print spooler soft­
ware you can get. These programs 
wi ll greatly enhance the through­
put of your PC or PC-XT by emu­
lating disk drive and printer access 
at RAM speeds rather than the normal slower 
speed of mechan ica l devices.SuperPak is the first 
of such software to be compatible with both DOS 
1.1 and DOS 2.0. 

Most important of all , the SixPak comes with the 
AST "Plus," AST's unsurpassed reputation for 
qual ity, re liabi lity, after-the-sale support. and 
overall design excellence that gives our products 
the best price/performance ratio in the industry! 
Hence the name, SixPakPlus! 

AST produc1s are available from Compu1erland. Entre". ComputerMar t. and 
se lected dealers worldw•de Gall factory 11your dealer does no1 have the AST 
producls you want , 

RESEARCH INC. 
2372 Morse Avenue 


Irvine, California 92714 

(714) 540-1333 •TWX 295370ASTRUR 


Dealer Inquiries Welcome 



Today, Columbia offer you the tay ahead with Columbia's $4,995. AU prices include CRT con· 
highest level of IBM-PC hardware conomic multi-user capabilities and troller with graphics and keyboard. 
and software compatibility. quality expansion products. Call (301) 992-3400 for the 

Each Columbia microcomputer Cho the very practical name of the dealer or dist1ibutor 
is delivered with software worth thou­ Columbia VP Portable, $2,995. Or, nearest you. Serviced and supported 
sands of dollars for word processing, th flexible Columbia MPC, $3,395. worldwide. ational service by Bell 
financial planning, communications, The Columbia MPC with hard disk is & Howell Service Company. 
and more. 

World H •11 dquar1crs: West oast: Europe: 
9150 Rumsey Road 3901 MacArthur Blvd. Limitenstr. 94 
Columbia, MD 21045 Suite 211 4050Mo nch ngladbach2
(301)992-3400 ewport Beach.CA 92660 West Germanyrwx 110-862. 1s91 (714) 752-5245 0216&47097 

'relex 277778 Telex 852452 

Disuibutors in Au 1ralia, Belgium. Colombia. Oen mark, Hong J<ong, lsrad. Italy, ~lalaysia, Netherlands-Antilles, Norway, Portugal, Spain, Sweden. 
Swil7.erland, nit d Kingdom, Venezuela . 
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Listing 2: The page program count~ the characters sent to the outpul so that the operator can control the amount of infonnation shown 
011 the tenninal screen. 

$ c•t - n ,...,e.c 
1 #include <stdio . h) 
2 Ddefin~ LINESIZE 80 
3 ttdefin~ SCRNSIZE 23 
IJ 
5 /* 

6 *Global variables: 

7 •I 

8 


int c; I* The character •I 
11) i n t •: •) 1c n t , I i n ~ c n t : I• Th c- c i:• 1; n t ::.- r s *I 
11 int fd; I* The de~crirtor for th e ~l t ern at e kev board input •/

12 

12l main(argc, a~9v) 

l ., int ar9•:t 
15 c~1·::ir· **<i.r51v; 
16 c 
17 colcnt ... 11 
18 1 inlO'cnt "" O; 
19 
20 fd = o ?en( "/d12v/tt y ", (l); 
21 
22 whilE· ((c""gctchar· ()) !==-EIJF) C 
23 ~utchar(cJ; 
2~ more(); 
25 J 
26 } 
27 
28 mor·e ( > 
29 ( 
30 if ( c ,,...., " \ n ,. ) c 
3 1 lin~cnt++: 
32 colcnt ~ 1; 
33 ) 
34 else { 
35 co lent++; 
36 if Ccolcnt ~~ LINESIZEl C 
37 lin ec rrt++; 
38 colcnt ~ 1; 
39 ) 
'lO ) 
41 if Clinecnt =~ SCRNSIZE> 
42 command(); 
43 ) 
14 
45 corwn;;:.nd () 
16 { 
'! 7 
.q 8 
49 
50 
51 i f ( c =:=- ,,, ,. ) 
52 line cnt = O; I• reset co unter •I 
53 else if Cc ~~ ' \n ' ) 
54 l i nu·cr1t--; 
55 
56 ?. :d t ( ) ; 
57 ) 

$ () 
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Text corrtfo1terl from page 230: 

MITSUBISHI® 
DRIVES 1' 

M4851 
500 KB, OS/DD 
48TPI 

5!4" HALF 
HEIGHT 
Floppy 
Disk Drive 

M4852 
1.0 MB, OS/DD 
96 TPI 

5!4" FULL 
HEIGHT 
Floppy 
Disk Drive 

M2892 
1.6 MB, OS/ DD 

8" FULL HEIGHT 
Floppy Disk Drive 

M2896 
1.6 MB, OS/DD 

8" HALF HEIGHT 
Floppy Disk Drive 

M4854 
1.6 MB, OS/DD 

S~" HALF HEIGHT 
Floppy Disk Drive 

M4853 
1.0 MB, OS/ DD 
96 TPI 

5!4" HALF 
HEIGHT 
Floppy 
Disk Drive 

M4855 
2.0 MB, OS/ DD 
96 TPI 

5!4'' HALF 
HEIGHT 
Floppy 
Disk Drive 

AVAILABILITY: NOW 

RELIABILITY: PROVEN 

SERVICE: FACTORY AUTHORIZED 

N:t...C4rA ~ 
PHONE (408) 247-3450 
1330 Lawrence Expressway, Suite 330 
Santa Clara, Collfornia 95051 

51 it (c ="" ' 1 
52 linecnt = O; I* reset counter *I 

Actually, because Unix usually requires you to type the 
line terminator before the keyboard is "read," a space 
followed by a carriage return must be typed to get the 
next screenfuJ. 

A newline is the Unix line termfaator and is more or 
less equivalent to the CP/M's carriage return/linefeed 
pair. When the response to the "more?" query is a 
newline (entered by typing the return key), one ad­
ditonal line will be displayed because the line counter 
is decremented by one: 

53 else if (c == '\ n') 
54 linecnt--; 

The remaining possibility has to be the EOF code, 
which causes the page to exit: 

55 else 
56 exit{); 

The concat Program 
For the last example, I will introduce a few more 

primitives and illustrate how to transform the copy pro­
gram into a more general utility, called the concat pro­
gram, which can be employed to combine files specified 
on the command line and send them to the standard 
output (see listing 3). 

In this example, I have added the function getarg( ), 
whlch returns a pointer tQ the desired command-line ar­
gument. This approach is necessary so that functions 
besides main() can access the command-line variables 
without having to pass these same variables as addi­
tional arguments to functions outside of main( ) . Note that 
you need the function allocarg( ) to allocate space for the 
command-line argument(s). The actual copy operation 
is performed by li lecopy( ), which will copy the contents 
of ~he files (if specified) to the standard output file . If 
no files are designated on the command line when con­
cat is invoked, then concat acts like the copy program 
introduced earlier. 

Line 19 of listing 3 declares the variable fp to be a 
pointer to type FILE and fopen() to be a function that 
returns a pointer to a FILE. Now just what is FILE? First 
consider the definition of the array of _ iobul structures 
as defined in the include file <stdio.h>, whlch is actual­
ly located in /usr/include/stdio.h: 

extern struct _iobuf { 
char *_ ptr; I* next character posrtion */ 
int _ cnt; I* number of characters left *I 
char *_ base; I* location of buffer *I 
char _ flag; I* mode of file access .., 
char _fd; I* fi le descriptor */ 

} _iobl_NFILE]; 
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10 

20 

30 

40 

50 

60 

Listing 3: The concat program. Buildi11g upon tl1e original copy program, t/iis expanded utility program can combine files and send tlie 
results to the standard output, in this case the len11inal screen. 

$cat -n concat . c 
1 #include <stdio . h > 

2 

3 I* 

~ *Command line nrsuments must be 

~ * e x ternal to .J.11 fl.rncti•Jns: 

e.. *I 

7 
8 int nar95; /* number of ~rsuments •I 

9 char **ar3str; I* Pointer to ar~umant string */ 


1 1 extern char *9etar9(J; 

12 

13 main(argc, argv) 

11 ir1t ,;i.r':lc; 

15 chilr· **~rsv; 
ic. ( 

17 int i; 

18 cha r •strin9; 

19 FILE •fr, *fopenlll 


21 

22 

23 if Cnar· ~s "'=" 1) 

24 filacoPv CstdinJ; 

2 5 

26 fc•r (i = t; i < na rsf. ; i++) 

27 string= 9etar9(j); 

28 fp "'" f c•l"<!-r.Cs tr in9, "r"J; 

29 f i 1e C 0 P Y ( f 2) ; 


fcl •:<1'.e(fp); 
31 J 
32 } 
33 
34 al l ocnrs(argc , arovl 
35 int ar·sc ; 
36 char •~arsv; 
37 { 
38 int i; 
39 char- *calloc(J. *malloc(J. *str·cpy (); 

41 nar~s = ar~c; 


42 arsstr ~ Cchar••J cn ll oc CCunsi~n ~d ) ar~c. s ize o f(char•)) 

48 

l'f4 fcor (i O; i < <:.rgc; i ++) 

45 ~r~str[iJ ~ m~llocC< unsi9n2d) str l ~nCar~vtiJ)+l) 


46 strcPv largstr[iJ, argv[iJ); 

47 } 

48 } 

49 


char *setarg(n) 
51 i nt n: 
52 { 
53 if Cn > nar~s) 


54 rcturnCCch~r *)-1); 

55 returnCarg s trCnJ); 

56 J 

57 

58 filcco py(fileinl 

59 FILE *fi l ein; 


{ 
6 1 r-1!-oist e r int c ; 
62 
63 whil e (( c ~ get cC fil ei n)) ! ~ EOF> 

64 ::outc <c, :;t•:fo1Jt >; 

l~5 ) 
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The include file further defines FILE to be an instance 
of this structure: 

define FILE struct _lobuf 

Observe that the structure _iobuf contains information 
important to performing buffered I/O (also known as 
stream 110). For instance, information such as the buf­
fer location, the current character position in the buffer, 
the mode o~ file access (read/write), and the actuaJ (low­
level) file descriptor (which was used in the page pro­
gram) is contained in this important structure. 

Note that all names in the include file stdio.h intended 
for internal use begin with an underscore (_) to mini­
mize the chance of conflict with user-defined names. 
Some of the important names intended to be used ex­
ternally are 

stdin (Liob[O)) the standard input file (fd =0) 
stdout (&.Jobl1]) the standard output file (Id ; 1) 
stderr (Liobl2]) the standard error file (fd = 2) 
EOF ( - 1) end-of-file value 
NULL (0) the null pointer 
BUFSIZ (512) recommended 110 buffer size 

FILE is a convenient shorthand for declaring pointers to 
streams. Streams represent buffered 110 with output 
flushing where necessary. 

The main processing loop for the concat program is 
reproduced here: 

26 for (i = 1; i < nargs; i++) { 
27 stri ng = getarg(I); 
28 fp ::: fopen(string, "r"); 
29 filecopy(fp); 
ao fclose(fp); 
31 

For each command-line argument, (for i = 1; i< nargs; 
i++ ), a pointer to that argument, string = getarg(i), is ob­
tained. The string argument represents (you hope) a file 
that is opened for reading (fp =fopen(string, "r"). The func­

tion filecopy( ) actually performs the copying from the 
designated file to the standard output (see lines 63 and 
64 in listing 3). _ 

The allocarg( ) function is required to allocate storage for 
the external variables nargs and argstr. The Unix library 
routine calloc( ) allocates memory for an array of argc 
elements of size size of(char*) . The malloc() routine returns 
a pointer to a block of at least strlen(argv!iD + 1bytes begin­
ning on a word boundary. The strcpy( ) function actually 
makes the copy of the argument to the external variable 
argstr. 

This last example nicely illustrates how the addition 
of a few primitive functions can transform the basic copy 
program into a very useful general-purpose tool with 
many of the same properties as the Unix cat utility 
program. 

Summary 
The software tools I've used as examples are very sim­

ple, but their design typifies the ease of use of the Unix 
environment . By carefully developing your software 
tools and adhering to good programming practice, you 
can design your own problem-solving tools. With these 
tools, you, the programmer, become the hammer rather 
than the anvil. • ­

Dr. Rebecca T/Jomas (1839101/J Ave., San Francisco, CA 94122) is coauthor 
of tire popular Unix guide for beginners, A User Guide to the Unix System 
(Osbonre./McGraw-Hill, 1982). She is also coauthoring additional Unix titles 
to be available in 1983, including both a business user's and mi application 
programmer's guide to both tile Unix a11d Xenix systems, to be p11blisiled l1y 
Addison-Wesley. 

References 
1. 	 "The Bell System Technical Journal" Bell Laboratories, July 1978 
2. 	Brooks, F.P. The Mythical Man-Month. Reading, MA: Addison-Wesley, 

1974. 
3. 	 Kernighan, B.W. , and P.J. Plauge( TheElementso/ProgrammingStyle. 

New York: MoGraw·Hill. 197a 
4. 	 Kernighan. B.W.. and P.J. Plauget Software Tools in Pascal. Reading, 

MA: Addison·Wesley, 1981. 
5. 	 K.ernighan, B.W., and D. M. Ai chia The C Programming Language. 

Englewood CliHs, NJ: Prentice-Hall, 197a 
6. 	 ''The Unix Programmer's Manual," Bell Laboraories, 1978. 

Ru ns On Reads/Writes 
CP/ M ~IBM 3740 
CP/ M ..........,.DEC RT-11 
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Insurance. 


The New DiskGuide1 Series from Osborne/McGraw-Hill.M 

e IBM . PC DiskGuide 
Order #94-2 $8. 95 

• 	 Appl.e II DiskGuide e ATARI 400/800 '" • VisiCalc DiskGuide e CP/M. DiskGuide 
(Including Apple 11 Plus DiskGuide Order 98-5 $6.95 (Including CP/M-80 and 
and lie) Order #95·0 $7.95 CP/M-86) 
Order #96-9 $7.95 Order #97-7 $8.95 

The Computer Frustration Syndrome. It can hit anyone 
who uses apersonal computer. We want to protect you from 
it. That's why we created The DiskGuide Series. Five 
easy-to -use, compact, computer reference guides chock full 
of vital commands, keys, summary tables and charts ­
informationyou need for frustration-free computing. No 
chitchat. Just clear-<:ut cues to help youmaster the Apple 11 , 
IBM PC,ATARI 400/800"' plus VisiCa lc® and CP/M. 

Look for The DiskGuide 
Series soon at abookstore 
or computer store near you. 
Or order direct by phone or 
mail. 

Escape The Computer Frustration 
Syndrome by reaching for our new 
DiskGuide Series or any one of 60 
other Osborne/ McGraw-Hill 
computer books. 

1983 Osborne/McGraw-Hill 

cf\ OSBORNE/McGraw-Hill 

TO ORDER: 
By phone, call TOLL FREE 800-227-2895. In Ca lifornia, call 800·772-4077. 
VISA and MasterCard accepted. 
By man, complele lhe coupon below and mail lo Osborne/McGraw-Hill. 2600 Tenlh 
Streel, Berkeley, CA 9~710. All orders musl be prepaid .You can pay by check, money 
order, VISA or MasterCard. Be sure to add taxes and shipping lees. See schedule below: 
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Introduce your IBM-PC 

to a fast-talking card sharp. 
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The IDEAComm 1200: Fast, reliable communications 

on a plug-in card. 


ow you don't need an external modem to get 1200 
baud communications capability for your IBM-PC. The 
IDEAComm 1200 is an integral modem that combines 
the functions of an in-board asynchronous oomrnunica­
tions card and an out-board modem in one integrated 
plug-in unit. Snap it into an expansion slot plug in a 
modular telephone jack,and you have direct 1200 r.:;;::---- ­

or 300 baud communirations without the oonfu­
sion and added expense of external boxes and 
cables. And there are no switches to set; the speed · 
is sofuvare-selectable or automatirally selectedby 
the card. Plus weve designed in outstanding relia­ [J)E Software 

rommunications, autodial, and auto log-on procedures, 
and EYdSy recall at the touch of a single key. It also allows 
the IDEAComm 1200 to work with most other termina1 

1 

bility: four powerful on-board microprocessors 
replace conventional analog circuitry with digital 
precision and reliability. 
One Card That's a Great Deal 

The fast-talking IDEAComm 1200 is one 
sharp rnrd: it eliminates the need for an external 
modem, gives you 1200/300 baud oommunira­
tions capabUity with the exceptional reliability of 
digital design; provides an additional plug so 
you don't lose regular telephone voice communi­
rations· and includes a standard RS232C inter­
face and connector that can be u ed as an 
additional serial port. All for only S545. Thats about the 
oost of a oonventional external modem alone, aving 
you the entire oost of the internal asynchronous caret. 
One Card Gives You a Full Hand 

The IDEAComm 
1200 comes com­
plete with software 
di kette enabling 
easy,menu-driven 
selection of all 

Tuchnical S~cations 
peed IBM Port 

0-300 bps or 1200 bps WM I 
Data Fonruit Modem 

Serial, binary. 7-8 f.o mpatibillty 
data bits, 1·2 stop biis lleU System 103 or 
Dialing f.apabilil)' 212A in bot11 Originate 
Tuuch·Tune (TM) or and Answt'f mode 


roiary dial pulse Physical Data 

Opmttion 3.9" x 10.8· x .6· 

Ml Duplex (one card slot) 


emulation packages- including 
IBM Comm 2.0 oommunications 
software. 
We've Stacked Our Deck With 

Better Ideas 
IDEs Better Ideas for your 

IBM-PC include expansion memory boards, 
"The IDEABoard" combination boards, fixed or 
removable Winchester disk drives for either inter­
naJ or external mounting, and printer spooler 

and R.AMFJoppy disk emula­
tion software . \~ have Better 
ldeas on product support, too. 
Superb technical support and 
documentation, including full 
programming specifications for 
the IDEAComm 1200 . . . an 
aggressive pricing policy . . . a 
unique upgrade policy that lets 
you trade up any IDE product 

for another in our line . . . and our full year warranty. 
(;et the IDEA 

Tu see IDEs Better Ideas for yourself, oontact any of 
the knowledgeable dealers listed below. If there is no list­
ing for a dealer near you, call us. \Xie'll provide you with 
the name of your near­
est dealer or take your ,.------~""""'!'Ali': 


order over the phone. 
 -• 
1-800-257-5027 -• 
(In Massachusetts call --------=-.:' .. ­=· ""'
6l7-275-4430) Rmmvahlc Winchester disk w;, 

Associates 

Bet1er ideas or personal computers. 

IDEAs.matcs, Inc. Oak Park Drive, Bedford, MA 01730 
IDE Dralm: 0 Al:tsli:c VFM ~. f:Jlrilmk.l 0 Aronoil ,U,001~ l'ml•n;. Ql'lld:!ft>; Coolpull:r l!mpnrium. 'l!IC><lll 0 f.ahfonn ~BIL<, MoU1112ll1 l 'iew; SlnlBI,.,,, 1.ul.. l:.I jolt" D ConllOCliru~ Tiie Compuh.,. f;$1:1J:fL>h. 
mlfll, !*I Saytroo"1 MltroA!J:I!, l)';ub.Jry: Amcficm llo~ Q1111pull.'fS, f.tl)l<W1. Cl\.>Jbl eS)'SIL'll\S, K Gr,111b)i 0 flaw.Iii. l\'1'i~!Er.tls lttw.iJJ, ~ulm 0 D~nois: D.11 Miau S~tS, Collil'l.Will<: 0 i!r;."I; Coo1pui.orl.11id. ~lnitlf!S 
0 Kamas: C001pt11)1>?, M;inh.t1W1 0 M:1SS!Cllll.%1i1: .r\rlJ)•(;(Jlpora!loc1. C2111bridge; TEX Mfcmsysrmt<. &Non 0 Mkhir;m: 'fl., CmltJlller ~. Hnughlllli; °ll'J11>NilU01l3l Corf>-. 1i'Qy: f•Jllll'lll•~ l!d1tlls, RD)':ll (bk 0 Mtlw. 
_, C"allpulft ~~ (illnpuh.,. Cts1m, Mlru~. SI l\!ul. llums"llle Cenlfr, ~. ltJoet.lalc, Souihthle 0 ~m Compu1t'!1.:uld. Uno.1ln: Comp111.-rlMlll. Qrnalu 0 li'i'I\•lilrit: l\aure l.<lla, 1'~1':, ~~1eimer 
Soh!il\', ~~'C: 'Dn~ Compu.cr Scn•lce>. l'l!UWll ~ 0 ' lrlh Oltolln:t Sur-'l')'lr's &i(lliy, Apex; UJmJMll,. So111h, Qwlncte; ~li<."ll>COmpull.T S;!M, 1\1}"111.'Ylllc.11r Ca"fA'tn Fsdwige, Durham 0 (lhlo: l '·~t • 1llcob 
O Ufulm1"' Ai!v:untl F'mmdal 'irlmology, Oklalmia ul}' : Biolo# tnstrumrots , StlDw:llff D ll.'1111.S)·l•11ni11: :"on"~ rmjl't!Jons. irl(., FlounJJMI D South C3rollna, ~ Olf•-e i1111omaoon, Lugoff 0 South [t.Ll:ot1: Camputtt 
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0 lrzli~ 'iknlc, Se:lllle 

ln1ttruulonal Oisuibuiors: hl$1rU, Swiomarid,\lt:sl Go:'1'111ill1)'' complllfl' :moo Gmbll, Munich D ~nill'd llin(.;cbn· Kl'frli•n:lw:ire ~- I• iridon D frnnec: ~IX.n1 ()i1u1t'Cllnu lo1.ma1ional. l'an.< 0 lsr."'1 O11 C .\ ·>1"11> . 1"11'lll)• 
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The Unix C Compiler in a 

CP/M Environment 


What subset of Unix version 7's con1piler makes sense for CPIM? 

How much of the C programming 
language, as it exists under Bell labs' 
version 7 Unix, can be made available 
under ~IM? To begin with, we must 
ay what distinguishes Unix C from 

other implementations that follow 
the formal language definition . This 
is largely a matter of the "standard 
IIO library/' though 1 maintain beJow 
that other groups of support func­
tions must be considered as well. An 
examination of three C compilers for 
the CP/M environment small-c, BDS 
C, and Aztec C) will give an idea how 
dose the compilers actually come to 
version 7's C. 

The Formal Sid e of C 
For those without access to a Unix 

system, the principal source of infor­
mation on C is the remarkable book 
Tl1e C Programming Language by Ker­
nighan and Ritchie, referred to here­
after as simply K&R (see the refer­
ences). I a sume the reader to be 
familiar with this work. Appendix A 
of this book contains a formal defini­
tion of C, which is the place to tum 
for precise specifications of syntax, 
scope of identifiers, and other legal 
matters. This is not, however, the 
place to resolve a question on1 say, 
the procedure for opening a file. 

C does not specify the system in­
terface ~ there are no built-in connec­
tions with terminals, printers, or files. 
These functions are supplied as 
library routines rather than innate 
parts of the compiler. Presumably, 
this simplifies the task of writing the 
compiler and allows flexibility in con­
structing the 1/0 (input/output} inter­

.,._ Circle 160 on Inqui ry card . 

·by Matthew Halfant 
face. But it creates a potentially 
awkward situation: programs will not 
be portable between systems with 
widely divergent support libraries. 

For this reason, Unix supplies the 
standard 1/0 library that is, accord­
ing to chapter 7 of K&R, " . . . a set 
of functions designed to provide a 
standard J/O system for C programs 
... the routines are meant to be ' por­
table' in the sense that they will exist 
in compatible form on any system 
where C exists, and that programs 
that confine their system interactions 
to facilities provided by th~ standard 
library can be moved from one sys­
tem to another essentially without 
change!' 

Adoption of this library is not 
obligatory; we have the example of 
Whitesmiths' C compiler, in which 
most of the standard functi ns have 
been renamed or redefined. The dif. 
ficulty observed in moving a White­
smiths program to a Unix system 
argues for formalizing the standard 
IIO library along with many othe.r of 
the common functions described in 
K&R. {Editor's note: Whitesrniths re­
cently released a new version of its 
ompiler that will be more compati­

ble with Unix version 7.) Such a pro­
ject is the responsibility of the ANSI 
(American National Standards Insti­
tute) committee that was recently 
formed. I am not attempting to define 
a language standard here but merely 
describing the dialed of C that is 
spoken on Unix systems and devot­
ing special attention to the subset 
that can be implemented under 
CP/M. 

Jn the remarks of Kernighan and 
Rite.hie quoted above, the terms 
"standard library" and "standard I/O 
library'' are used interchangeably, 
whereas 1 would prefer "standard 
library" to designate the entire collec­
tion of support functions, of which 
the 1/0 library is a specific subset. 
Other members include the string­
handling function (streal(), etc.), the 
math library (sqrt(), etc. )1 and a 
number of system calls. Some uch 
coUection of fu11ctions must be stan­
dardized if convenient portability is 
to be secured. 

The Standard Library as Part of 
the C Language 

To illustrate the importance of stan­
dardization, compare the treatment 
of character strings in C versus those 
in PL/L The latter admits strings as 
a data type that may be assigned, 
transmitted as an argument, or re­
turned by a function. In C, strings are 
implemented as null-terminated 
character arrays. Suppose I want to 
write a utility function to remove 
blanks from a string. I want to turn 
"this is a string" into "thisisastring". 
One strategy (1 don't claim it to be op­
timal) is to operate in what might be 
called a "while there's still a blank in 
the string" loop in pseudocode. The 
loop body locates the leftmost blank, 
breaks the string into the part before 
the blank and the part after, and con­
catenates the two parts. In PL/I, I 
might write 

do while(index(string/ ') > O); 



We con 

help your 

little IBM C. 


Powerful. portable and fast, C is the language of tomorrow! 
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i = index(string,' 1
) ; 

string = substr(string,1, i-1) 11 
substr (string,i +1}; 

end; 

The concatenation operator 11 is part 
of the PL/I language, as are the "built­
in" functions index( ) and substr( ). 

In C T would use a similar method 
but would use the standard library 
functions index() (modeled on the 
above) and strcat{ ): 

while( (p=index(string,° 1
' )) l= NULL) I 

*p+ + =· ,, \ ou; 
strcat(string,p); 

Concatenation is achieved with a 
function call; assignment, when re­
quired1is done the same way (using 
strcpy( )). As a C programmer, rcome 
to regard functions like index(} and 
strcat() as parts of the language, as is 
the case with their PLfI counterparts. 
Of course, they are not really parts of 
C as defined in Appendix A, but they 
do belong to Unix C, and I would ex­
pect to fin d them accompanying any 
C compiler advertised as Unix ver­
sion 7 compatible. 

What Is Meant by "Unix C"? 
My intention is to use the phrase 

"Unix C" sugge tively, rather than 
definitively, to encompass those fea­
tures commonly used by C program­
mers in the Unix environment. To 
me, the Unix environment involve 
more than the union of C and the 
Unix standard library; it also includes 
certain system interface conventions, 
s uch as IJO redirection and the han­
dling of command-line arguments. 
Such conventions become as indis­
pensable as the standard library 
itself; thus, we begin our pr grams 
with 

main(argc,argv) 
int argc; 
char •argvf ); 
I 

an d take advantage of getchar( ) and 
putchar(} when writing filters that can 
be tested at the terminal before being 
applied to files or embedded in a 
pipe. 



Where Is the Standard Library 
Defined? 

K&R explicitly decline to describe 
the standard library in its entirety; 
moreover, severaJ of the functions il­
lustrated in the text differ in minor 
ways from those currently used. For 
example, the memory allocation 
function alloc() is named malice() in 
version 7 Unix. A less trivial depar­
ture concerns the function index(): as 
shown on page 67 of K&R, it returns 
the integer index of the located sub­
string (or -1 if none is found); under 
Unix ver ion 7, index() returns a 
pointer to the located substring (or 
NULL if none is found). There are 
other inconsistencies of this kind . 

The authoritative source for stan­
dard library definitions is Volume 1 
of The Unix Programmer's Manual , 
which has recently been published in 
book form (see the references). This 
volume is divided into several sec­
tions, of which the ones on system 
calls (section 2) and subroutines (sec­
tion 3) are relevant here. They enu­
merate the functions that may be in­
voked from within a C program, and 
thus comprise what I would speak of 
a the "standard library." 

The special set of subroutines nor­
mally known as the "standard I/O 
library" consists of those items in sec­
tion 3 denoted by the letter S, as in 
SCANF(3S). A separate description of 
the standard I/O library can be found 
in Volume 2 of The Unix Programmer's 
Manual, a companion volume to the 
one mentioned above. Chapter 17, on 
Unix programming, is a tutorial along 
the lines of chapter 8 of K&R, but it 
covers additional ground. An appen­
dix to that chapter, titled "The Stan­
dard J/O Library;' contains a list that 
differs sligh tly from the conventions 
of Volume 1. For example, the listed 
function system( ) is not considered 
part of the I/O library in Volume 1. 
The same is true for the memory­
allocation functions (see MALLOC(3)); 
what's more, the Appendix uses the 
name cfree() in p lace of free(). 

Sections 2 and 3 Seen as One 
Collectio n 

Any operating system defines the 
interface that programmers must use 

in accessing system r sources. For 
Unix, these are the system calls of 
section 2; they are analogous to the 
BDOS (basic disk operating system) 
calls of CPfM. The subroutines of sec­
tion 3 provide a higher !eve) of ser­
vice to applications programs and are 
considered distinct from the system 
calls (by the systems programmers, at 
least). But this distinction, however 
relevant in the Unix domain, com­
pletely evaporates when we consider 
transporting the functions to CP/M, 

for they must there be implemented 
as subroutines based on CP/M's own 
system interface. 

Consider an especially important 
example: the low-level TIO interfac . 
CP/M's view of reading and writing 
files is based on 128-byte logical ec­
tors. Unix supports a more flexible 
approach: there are system calls to 
seek to an arbitrary byte boundary, 
and there to read or write an arbitrary 
number of bytes. These functions ­
lseek( ), read(), and write( )-can indeed 
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be Teplicated under CPfM, but there 
they are higher-level functions on an 
equal footing with any member of the 
standard library. 

What Portions of the Standard 
Lib rary Make Sense for CP/M? 

Browsing through the available 
functions can help us to assemble a 
wish-list for CP/M. Naturally we can 
omit functions that deal with process 
management, such as tork( ) and wail( ) 
(described in chapter 17 of Volume 2). 
We can also dispense with func­
tions-such as mknod( ), for making 
new directories-that address incom­
patible aspects of the file systems. At 
the other extreme are functions 
whose suitability is clear, and we take 
these up before proceeding to the 
gray area between. 

The 1/0 library: The standard J/O 
library is first on the list of things to 
include. (An exception, POPEN(3S), 
pertains to process communication 
and is therefore inapplicable.) Along 
with these subroutines, lam in favor 
of including the low-level functions 

open(), creat( ), lseek(), read(), write(), 
close(), and unlink(). This set is more 
convenient to use for byte-random 
access to binary files than are the buf­
fered functions lread( ), fwrite( ), and 
fseek( ); and, fopen( ), unlike open(), 
does not provide access for both 
reading and writing at one time. Be­
sides, unlin~( ) is needed in any case. 

The mathematics library: The 
mathematics library can, of course, 
be included. This consists of double­
precision trigonometric, logarithmic, 
exponential, and hyperbolic func­
tions as well as the less familiar 
Bessel functions. The function pow(x,y) 
is equivalent to exp(y*log(x)) and com­
pensates for C's laCk of the exponen­
tjation operator that in FORTRAN 
alJows writing simply x "'y. Some 
lower-level functions are also conve­
nient to have, such as frexp( ) and 
ldexp( ), which provide separate access 
to the. signilicand and exponen~ of 
doubles. 

String and Character Handling 
Many programmers who could live 

without the mathematics library 
would not accept omission of the 
string functions, strcat( ), strncal( ), 
Index{ ), rindex( ), and so on (see 
STRING(3)). Note that, as already in­
dicated, some of the definitions do 
not agree with those given in K&R. 

The character-classification macros 
- lsalpha( ), isuppe~ ), and so on-are 
normally provided in the include file 
<ctype.h> (the angle brackets specify 
a standard directory in which include 
files are normally found). 1 find no 
mention of to upper() and tolower() in 
\iblume 1, although they are included 
in the cited appendix of d"lapter 17, 
Volume 2 (and are, indeed, present 
in ctype.h). Actually, these functions 
are somewhat troublesome because 
their original formuJation is, taking 
the first for illustration, 

#define touppe~c) ((c) + 'A'-'a') 

which mutilates non1etters and must 
normally be preceded by the test 

If (isalphajc)) . .. 
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A common, though questionable, 
practice is to alter the definition to in­
corporate the test: 

#define toupper(c) ((c)>='a' && {c)< ='z' ? 
{c) + 'A' - 'a' : (c)) 

Of what I've seen, only the Code 
Works Q/C version 2.0 compiler re­
tained the original toupper() and 
tolower() and added new functions 
chupper() and chlower( ), which do the 
right thing. 

Memory allocation, program exit: 
The memory-allocation functions­
malloc( ), free( ), sbrk( ), etc:--appear to 
be as natural under CP/M as under 
Unix. Most of the implementations 
I've seen are based on the one 
worked out at the end of K&R, 
chapter 8; they adopt the names 
alloc{) and free() given there. Another 
easy transplant is the function exit(), 
along with its companion _exit(), 
which neglects to dose all open files . 

Program chaining: Several Unix 
system calls support program chain­
ing; of these, exec!( ) and execv( ) are 

appropriate for CP/M. The format for 
execl() is 

execl(name, argO, arg1 , ... , argn, O} 
char *name, •argO, *arg1, . .. , *argn; 

Here name is the complete path name 
of an executab1e module; argO is a 
repetition of name as it would be 
typed from the default directory, and 
arg1 through argn are command-line 
arguments to be supplied to name. To 
quote a charming illustration (from 
chapter 17 of Volume 2), 

execlC'Jbin/date", "date", NULL); 
execl("/usr/bin/date", "dale", NULL); 
fprintf(stderr, "Someone stole 'date' \ n") ; 

If you don't know the number of 
command-Une arguments in ad­
vance, the form 

execv(name, argv) 
char *name, *argv[J; 

may be used. (This is similar to the 
convention by which the function 

main(argc, argv) is itself called.) Here 
argv is a null-terminated array of char­
acter strings; argv[O], argv[1J, .. . is the 
same as argO, arg1, .. . above. 

The function execl() is adopted by 
BOS C and Supersoft C, but in an in­
compatible form . The term argO (ad­
mittedly superfluous under CP/M) 
is omitted, and the list begins with 
arg1 immediately following name. An 
alternative would be to replace the 
name execl() with another; for exam­
ple, chain(). 

The Unix "system" fu nction: Im­
plementing the Unix library routine 
system(string), which causes the system 
to respond as if siring were typed at 
the command level, is a real chal­
lenge. The difficulty i in making the 
program resume after the call com­
pletes. The effect is similar to that ob­
tained using overlays, but the flex­
ibility is greater because no special 
preparation is required for the called 
program . Supposing you can achieve 
this much, will addressing string 
directly to CPIM's Console Com­
mand Processor be satisfactory, or 
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PLATO EDUCATIONAL COURSEWARE 

BRINGS NEW EXCITEMENT TO LEARNING. 

lf your kids think serious education 
has to be dull, wait until they use 
Control Data PLATO® educational 
courseware. 

With PLATO cou:rseware, children 
can learn by competing against them­
selves; by interacting with stimulating 
graphics that keep them motivated. 
They see their progress, and find real 
excitement in achievement. 

PLATO courseware is being used in 
classrooms across the nation. Now 
you can bring th.is qualjty education 
home. You'll find PLATO lessons 
at selected retail outlets where 
quality software is sold 

For the Apple II Plus 
and Apple lie, the 
TI 99/4A or Atari 800. 
The selection includes 
elementary Math lessons 
in Basic Number Facts, Whole 
Numbers, Decimals and Fractions. 

Through such computerized activi­
ties as "darts" and "pinbaU:' PLATO 
makes learning math almost fun. 
Foreign Language lessons use the 
popular hangman or pyramid game 
concept to help teach French, German 
or Spanish in a way that holds and 
builds interest. 

Our Computer Literacy lesson pro­
vides a perfect introduction to the 
computer age for kids and novices. 

For Apple II PJus and Apple De. 

Our Keyboarding lesson shows 
children and adults how to use a key­
board to enter data into the computer. 
Developed in cooperation with 
Gregg-McGraw Hill. 
Widen your child's world. 

See the growing library ofPLATO 
educational courseware at 
selected retail outlets. Or for 
information and a free PLATO 
educational courseware 
catalog, call toU-free 
800/23 3- 3784. Or write: 
Control Data Publishing 
Co., P.O. Box 2611n 
San Diego, CA 92126. 
In California call 
800/ 233-3785. 
W•rr•nty •..W.blc frtt from Comrol o ... 

f'uhlislllng Co.• H)) Eo"l!l•• M•ll S.n Diego. CA 9l121 

CONT"OL DATAPLATO ($2) 

COMPUTER-BASED EDUCATION PUBLISHING 
Circ le 111 on Inquiry card. 



Sotne people drive 

flne Gerinan inachines to work. 

Sotne people drive thetn once they arrive. 


The tradition of high 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' bu ·ines office that its future 
holds the most promise. 

The BASI 108 is the proof. 
Thi powerful maU bu ine computer passe hlgher­

priced competitors with ease. Its dual 
proce sors - for CP/M~ and Applell18 

compatibility- open up the largest 
library of microcomputer software 

and plug-in peripheral available t day. 
This uruque combination also provides 

compatibility with other popular languages, including 
Pascal"' and LOGO~" 

The detached keyboard is a work of art and practicality. 
Lightweight and low profile, it feature a full one-meter cord 
for comfortable operation on your desk- or your lap. There' 
a full 128-key A CU characters t. Fifteen user-definable 
function keys that can provide access to 60 distinct functions . 
A nine-key cursor control block. And a converuent eighteen­
key numeric pad. For special applications, you can also 

ustom map the keyboard with a simple exchange of ROM . 
And there' more. RGB and composite NTS or PAL 

video. Keyboard-selectabl 80-or 40 -column display. 

High re olution color graphics. ParaUel and serial printer 
interface . Easily accessible outboard 1/0 conn ctors. ix 
Apple ll-compatible card slots for peripheral expansion. 
Even a two-inch alarm or music speaker. 

The BASIS chassi is cast aluminum, eliminating h at 
and RFI interference problems. And there·s plenty of room 
for internal expansion to include hard disk drives and 
ocher peripherals. 

The BASIS 108. Microcomputing' "Best Of Both Worlds ~· 
German craftsmanship and American bu ines savvy 
CP/M-based bu iness computing and Apple II-based personal 
computing. High performance and urprising.ly low cost. 
l11e BASI 108. A computing machine finely tuned to handJe 
the fast track of bu in es today. all your BASI dealer for 
ace t drive. Or call coll free in the .. (800) 222-0626. 

INCORPORATED 

5435 COltsValley Drive 
cortsValley, A 95066 

( 08 38·5804 TWX: 910-598-4512 

CP/ M Is a rcgl 1crc<l m1dcrm1rk o f Dlghal RQ<c-arch. Inc. Apple IP Is a reg.lstcrc'<I trJd..,mark uf Appk ,omputc r. Inc. l':iscal" i 3 Lr.id t:rn:uk of me Regent. [ 
the· Unrw rsit )' of C.~lffornfa 3l San Diego . L.OGO"' is• tr.td<:m.:irk u f Lugo ,o mpu1 cr S)'sl crns, Inc . 
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would an intervening interpreter 
with sophistication approaching that 
of the Unix shell be preferable? 

Some powerful utilities: There are 
some Unix utilities that are worthy of 
reproduction. The generic sorter 
qsort() and the random-integer 
generator rand() are examples that 
belong in this category and will be 
familiar to BOS C users. More am­
bitious efforts are required to dupli­
cate the routines supporting 
arbitrary-precision integer arithmetic 
(see MP(3X)), database management 
(DBM(3X)), or encryption (CRYPT(3)) . 
They'd certainly be nice to have. 

It is useful to have a 
uniform and portable 
means for reading a 

real-t ime clock. 

System clock: Many CPJM users 
employ a real-time clock (not, alas, 
for time-stamping files) . It would be 
useful to have a uniform and portable 
means of reading such a device; the 
Unix approach provides a reasonable 
model. There are the system calls 
slime() and time( ) for setting and 
reading the clock; tlme{O) returns a 
long int equal to the elapsed seconds 
since 00:00:00 GMT (Greenwich 
Mean Time) January 1, 1970. Unix 
also provides a set of library routines 
for converting this to more familiar 
formats; for example, if t is the value 
returned by ti me(O), then gmtime(&I) 
returns a pointer to a structure that 
looks like this: 

struct tm { 
int tm_sec; I* 24-hour clock *I 
int tm_min; 
int tm_hour; 
int tm_mday;/* day of month, 1 to 31 "/ 
int tm_ mon; I* month of year, 0 to 11 */ 
int tm_year; /* year · 1900, e.g. 83 for 

1983 */ 
1nt tm_wday; /* day of week, Sun=O, 

Mon=1, ... */ 
int tm_yday; /* day of year, 0 to 365 "'/ 
int tm_ isdst; /* if !=0, daylight savings 

time in effect "I 

• 

One caJJ to the ITM expe1ts gets you the 

dght software at the right price 


... in less than 20 minutes. 

Expertise and low prices are just two reasons 


you should call ITM first. 

For complete information and the 8 other 


reasons call toll free today. 


We make soltware buying simple. 

800-334-3404 


IN CAUFORNIACALL 

415-284-7540 

ITM'M 


936 Dewing Ave., Suite E 
Lafayette, CA 94549 
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FREE SOFTWARE CONSULTATION 
Simply call (714) 783-3234.To lace

"The Portable Office" ~~; tfl/itree line 1.eoo1845-555~. If w:~0°~rh~~~~~1 e you where to get ltl Either way, you win!~FREE 
IBM PC (MS-DOS) Word Processor.: 

Worelstar tr.eg CP/MO .195 300 
Lisi Price S pellst a r 295 160$4,000 Worth 	 Your 

Ma1lm erge 295 180 
All Power (l'/01dStar1 75 54 
ATI Power ror PC OOS 75 54 

Super Soll 195 180 

Su percale 75 54 BONUS PACK 990 455 
(Includes Yordstarof Software lo BASIC 75 54 
& Mlmergel 

Visicatc 75 54 
Mulllplan 75 54 

Word Handle• 199 139 
dB Power 75 54 CP/M (Moal form•t•1COLUMBIA VP Portable Computer 
Easyfiler 75 54 CP· 150 109 

Fully compatible with lBM-PC: 128K ROM standard, 8088 EasyWriter II 75 54 Random llouse Thes 150 109 
dPATCH l95 129Vets~ Form 389 288 

BSTAM 200 144 M1cr0Llb file Lib 295 195CPU , socket tor 6087 numeric processor. 2 Floppies 640 KB. 
serial & parallel ports, OMA, 1 IBM-PC compatible expansion Target Fro Mlldel Ji5 253 ATl -Pwr 101CPI M 75 54 
slot. Keyboard , 9" screen w/lull graphics buHl-in. AND , Condor t Database 29!'1 212 dB POWER 75 54 
$4,000 WORTH SOFTWARE INCLUDED FREE: Condor Ill Datanase &50 4611 Wo rds lar Powe< 75 54 

Supe1Calc Power 75 54MS-DOS, CP/M-86, BASICA, MS-B ASIC. Perfect Writer, Per­	 Home Account Plus 150 104 
1s1 Ctass Mai l 124 89 MBASIC Power 75 54teet Speller , Perteet Filer, Perfect Cale, Fast Graphs. Home 
Prope<1y Management 495 l45 Mu1t1Plan Power 75 ~ 

Accountant Plus, Macro Assembler, Asynchronous Com­	 gg dBASE 11 700 &allWrite on 129 
munications Support , Columbia Tutor. Diagnostics Package. 	 Real ESlate Invest 129 94 financ.1al Pl•1mer 700 499 

Random House Thes. 150 109 Bottom Lme Str.11 400 289and Space Commanders! BSlAM 200 I , 

Nationwide Service (BELL & HOWELL} ZORl< I. II . Ill 39 29 Carduox 2~5 1~~Money Dec1s1ons 199 144 

Deadline 39 2Q Rootsl M 195 131Whether you need.a portable computer or not , this package 
Star Cross 39 29 Ptan11erCalc 99 74 

represents OUTSTANDING VALUE !or $ PC Text IOO 10 Targel Fm odelmg 325 254 
Window 150 109 Palantlr Word Ptoc 42S 30!ILIST ..... ... ... $2.999 ... . . . . '. . CALL 

Wordlri~ 34 25 FMS·80 995 599 
Joys11cks (Krall Sys I 59 49 C11a11on ca1d file 250 lfi!IPIED PIPER Portable Computer Spellbinder 4ga 274 SupetVyZ 150 911 

mce 175 160 Mrc10 B• 1/BASIC 260 200 
First truly portable computer which comes with a built-In Flna l Word 300 Z15 MICJO B· l/MSAS IC/ 260 209 
quad-density Floppy (1 MB unformatled. 5'1•'), 64K RAM , COBOL 

Smart Key 
Scr ibble 175 159 
Cross Tai !95 149 	 60 46full-slze keyboard, includes CP/M, PerlectWriter, Perfecl ­
SlalPac~ 495 359 Srn art Pttnl 35 28Speller, PerfectCalc and PerfectFiler. Serial & parallel out­
The Word Plus 150 108 Ou1ckScr een I /BASIC 149 113 

puts. No monitor. but can use external monitor OR connect lo MBAS!C. dBAS£U 

your own TV (RF modulator bullt-in) or use optional built -Jn 


The Personal Inves tor 145 99 
RM /COBOL 950 684 FMS80 


modem (300 Baud auto-dial / answef) . WEIGHS ONLY 12.5 lb. 
 RM/COBOL Runt ime 250 179 dGRAPH 295 217 
and small enough to carry daily from your home to the office Job Cost System 495 359 dUTIL 99 84 

Frie Manager Plus 149 109 Ouickcode 29S 214 
Advanc-ed V1sicalc 400 309 Aon-bus So1 1waie 3500 1!1!15(4"x20"x11") LIST ... $1 ,296 $ CALL 
Vlsi Word 375 293 Prof Tiine Acct 595 439 
VisiSpell 225 176 Supe1F11e 195 111 
V1s1ca1c 250 ZOAK 1. 11. 111 49 36RITEMAN Dot-Matrix Printer 189 
Oes~rnp Plrui 300 229 Oeadlme 42 

219 Star Cross ~~ 36 
(2 1/&'x14" x 1 O 9/16" , 11 lb.), yet prints 
Small enough to l it in your brlel case V~s1Dex 250 

V1s1lrencll Plol 300 229 Mathemag1c 99 14 
Pascal z 450 378Bus. Forecasl. Models 100 7980/132col. AND lull dot graphics (9 x 9 

M011e-lt 150 99 Pascal BZ (bus ve• 1 450 318
printhead) at 120 CPS on standard , Mull lplan 275 219 Spetlb1nde1 495 m 
untreated paper! Ad justable lractor Final l'loro 300 219 
and friction feed standard. Empha­ CP/M 86 Bendlmark .t9'J 359 
sized characters, double-strike, Italics. Benchmar~ rnadrst 250 179 

Spellbinder 495 26!1 C IS Cobol B50 512 
Random House l hes. 150 IDS 

superscript & subscript, continuous 
SP /Law 125 90 FORMS 2 200 144

underline and, of course, compressed Benchmark 499 359 FORTH 79 139 10!1 
/expanded characters. 1 line bulfer, BSTAM 86 200 149 CROSSTAL 195 153 

Move-II 150 99 ZIP IC01 M-BASICJ 160 104 
OBASE 11 700 46!1 ZIP for botlt C· and 225 142

parallel In terface standard. serial op- $ CALL 
tional. LIST .. $499 Level 11 COBOL 1600 1059 -BASIC 

S1a1Pack 495 367 
APPLE fhe Word Plus 150 108

SPECIAL INTRODUCTORY OFFER! 
Buy Columbla VP portable computer 1111111. and get 11 RI TE ­ Games Tex1w111er Il l 125 108 
MAN printer for only $1 .00 morel Cannon Sall Blitz 35 20 Oateb-Oo 295 m 

Eggs It 30 21 Mlleslone 295 ?29 
Ft egger 35 z~ Job F11es (Prnl Coso 500 :160 
Kami kaze 35 27 Pearl 1 49 32 
M•sler Type 40 27 Pearl 2 295 179FULL CDLORS1ggg Olympic Dccalhelon 29 23 Pearl 3 495 ?97 
Robo t Wars ~o 24 Personal Pear l 29S 119 
Zo1k 1.11 &Ill 40 27 The Ouad 4gs 419 

GRAPHICS , 
• ABC termina1 with lull veclor & char. 

Wizardry 50 35 Ou1ck N Easy Pro 395 284graphics IN 8 COLORSl Serious Stull: 	 flla11Man 125 94• Morrow Micro-Oecisioo processor. 
PfS: Pers File Syslem 125 BO Ou1ck 'N Easy Gen 295 ?14 

1 Floppy. CP/M 	 CRT FORM ~00PfS · Pers Rep Sys 95 BO 	 'lll'l 
• Nation-wide service Eduware (a ll) Cill EncooelDec:ode 100 74 
Sollware package: PILOT CP /M Overlay V1s1catc 3.3 250 16!1 Oragnostlc II l25 8!I 
lor novice ease-ot-use.WordSta1, Lo<11- Desktop Plan J.3 250 16!1 Te rm II :!OO 14.A 
Calc. BA.SIC. GRAPHICS module . . . add S39 MvanoodV1sicalc 400 31~ Disk Doc101 100 n 
Second Floppy and Oat aBase pro11ram: add S399 (Apple Ill) 01Sk Edtl 100 14 

Modihable Dl base Sctatch Pad 295 200Oooble-sided Floppies add $699
Morrow Micro-Decision w /o color terminal ........... SC'-ll 	 0 B Masler Move-11 12s 94 


....... 



I 	 p1ll5 batl.>l..f.1' ('11<1 
!>JI Ille u.~At.-rs ol ~PS'Jll F Otll SCALL!ll'°"" u00c1l111t! tl'il SA!l9 .. . ... 

'"' Special : New prices 
TOO LOW TO ADVERTISE! 

. ilajjt f_llel.,b<JY
GEMlHf.l~ simCa<IKJI 15 car flt-'\.y SCAU.111 
l1Sf ~9 .. ..................... .......... ... 


NEW LOWPRICES! 

-
~~-i{f.f:::::::".:-:::~ ...._::. 

Advanced color gr aphics. 

1618 bit. 128K RAM 

11 MByle Hard Dis EAGLE·PC-Fully IBM-Com­

Lisi SS495 .. .. .... .. SCALL palible.Detached keyboard


105 keys. 24 user-de11ned 

IBM-PC 64K EAGLE·PC- 1 lloppy ·Lisi 
51995 ••• • •• SCA.LL 

two floppies 320K EAGLE-1600-Uses 8086,
color board $CALL laster than IBM-PC $CALL 

:.-- ­
COLU MBIA 1600 mepls 111 
IBM bclards. reads 111 IBM 
soflware. I 28K. 8 expan· 
slon 110111 NEW: SJ.000 
FREE SOFTWARE: $CALL 

TRANSTAR COLOR PRINTER! SCALL 

ann-lallv MT-1601. 
Mannesm these leatures: serial ANO 

No other printer can m;l\~l~ps standard . do\ (}raphtcs 

parallel Inputs standa; programming standard . hea~1~i 

standard. ron1 -pa~~ACTOR INCLUDED .......$ CAL 

duty construclton MT-1601plus LEITER·OUAUTY 

MT 160 L: all catures o1 
pnnung at 50 cps ... ............ .... sCALLI\! 

Exceptional buy ........ ........ . 


BUY OF THE MONTH 
EAGLE II 64K ~AM, superb display, dedicated 

Word Processing keys. Spell-Binder Ultra-
 Pmo..1Compule• svs1em: Jusl ArrlY~d: 
Cale. CBAS IC, CP/M , 1 Floppy 390KBy' te 1111 11>0 110>1b• 11 one could ask ro1 . 1n ltrghl!St pe1 

101111111100 system! Z·BO st~nclilro . 8086 16·!111PIO
LIST $2 999 $CALL cessorop11ooal.ROM Basic{81 16 b1IJ. Graj1111cRAM. · · · · • · · · S•• ;lfT.1 8" llopples lnclude3111<1Mdual 1"con1ro11ec11\

EAGLE 10 MByte Hard Disk ..,fljrows. m•t &graJJblcs. RGB or compos11e ais-1 
List $2495 . ... $ CALL for SPECIAL PACK- fllay, casSl!nc •nwtacc 
AGE E 	 LIM ITEOSUPPl.Y 

0 AL 	 · ·-------------.
1 Full Year Warranty, 	 Displayed and sold al our Showroom, 

l••••••••N1a11imomn·~ ;;Se;rvic;e (B:~:&~Ho: )wid;e· ~ ~~el I ::w:e:ll~----JI 12210 Michigan Ave.• Grand Terrace, CA: 
·DECISIONMICRO 

by Morrow Designs 3M FLOPPY DISKETTES 
Best Prices in theWorld 

Perfecl 

~~!!~!'!l!l'!!~~~-1111!•••~1,1111••~~1!1!!-'lllj•llll desk-lop compuler:• • Z-80. 1 Flopp~ mnd<l1d. 2nd optional. Op1lonal
SOFTWARE SPECIAL terminal. o• use your OWll • CPI!.! ~~th us~• friendly 

·s1ien • • WordStill. SJl"MCtwcker. Sptea<1S1tee1.
SELECTOR V 2nd GENERATION Mle1oso11 Baslc·BO & BASIC Li54 $1 195 to S'1790,

OATA·BASE Umlled 011 nllly CALL for Avallablllly. 
1 

NEW: IQW with llOub!Micled dooblc-den!•lY flop.
More Power1ul More Flexable 	 pie:s (800 K8 sl0<age). and wilh Da1a Base Man;ioe· 

• 	 Built ·1n capab1l11y 10 exlracl mlonmtl<Jn mcnt Sohwart CALL for Avallabllftyl 
flom up II> 6 011 ·11111 1rm~11 musly 
10 geneiate a single 1epo111 NECNEW: JUKI 6100• Full-Scn11 EJIU01 mlegral, allowing Fm 
UUtlOG DI Oala. Entry SertHS with 110 Let ter quafily daisy Wheel printer. all wor APC 
add1 hona1sof1ware1(No need lor Ou1ckcode prgcessing func11onslgraph1cs. 16 CPS°' s1m1lar sol1ware) 

L1s1 S699 . . . . . . . . . . . . . . . . . . $CAL 
• 	 LOWER PAICED L1s1 S900 

fCompaie with DBasc ptus 
Omckcode) 

SPECIAL OFFER: Sele<:101 V Demo. 
Handles 60 Recouis w11h full C3pati1hl1es 
a11<1 f ull Docunien1a11on 

ONLY S l Per Record $60 

..iiiiiil•• 

TAXA N COLOR ..... .MO ~lfOR
AMDEK 12· Ambe1 ....... .. ....... $1 ii9 

At. DE COLOR Ill RGB .•.•.• ..• ••• S382 
Zenilh RGB h1-resoluhon RGB •.••. S524 
PGS h1· res 12" RGS....... ... .. . . . S64.!i 


EC 12· RGB tu -res .. . ... ..... . . HALL 


INTERFACES & MODE MS, ETC. 
Hayes Modtms . ............ ... . SCAL.l 
MICROFAZER pnntcr bu1le1 .. ..... $1 39 
ALL OIJAORAM BOARDS . •• . . . •• . . scm 
TVMAC ~rin1er-adap t e1 !/ APPtE .•• $89 
GRAPPLER .............. ........ . Sl?ll 

DOT-MATRIX PRINTERS: 
0~1da ta 83A 132 col ts IP\ . . ... . . . $549 
Ok1da1a 84·P 200 cps. & 50 cps .. . . $994 
Ok1da1a92. 1us1 released ........ s CALL 
NEW: Cul Sheel feeder tor 

Ok1da1a 84 ... .. ........ .. ... .. SUll 
IDS Mlllnlprlsm: senal and para llel 1npu1s. 
two print mg speeys and prmhn11
Qrades· Dra·urCorrespondence ... S519 

Leller·Qu111ty Prlnlers: 
Fugrlsu 80 CPS !') ............... $?289 
NEC 3510 33cps seual ..... . . .... Sl449 
DIABLO 6?0 25ocps . ser •••• .•. ••.• $109~ 
Da1syWnler 200. 48 bu!lerl. ••• •• $1023 
TRANSTAR. emulates 01ablo. 
parallel .............. ... ...... . . S6S9 


TOSKIBA 1350. l1ea•v·du1v. . . $1649 
OtJME NEW SPRINT II 40 cps 
LISTS 1681 .. .. ........... . .. ... $CALL 
OL VMPIA ES100KAO Eleclron ic 

Tvoew111er/Prin1er 17 S CPS: SID Sl 150 



tocaltime(&t) returns a pointer to a 
structure of the same kind, but with 
1ocal time instead of GMT. Finally, 
the function asctime( ) accepts a 
pointer to a tm structure and returns 
a string of the form 

Wed Apr 13 21:13:30 1983 \ n\ 0 

Tt would also he nice to have available 
the date command (described in sec­
tion 1 of Volume 1), which elicits a 
string in this format; or which, if 
typed with an argument, is used to 
set the system clock, as in 

date 8304132113.30 

which sets the date shown above. 
Users who do not already own a real­
time clock may find time() and stime~ ) 
convenient primitives, for a count of 
seconds can be. maintained using 
simple hardware (or no new hard­
ware at all, if interrupts are available). 
Owne.rs of real-time clocks might 
prefer that localtime{ ) had been the 
primitive function because it seems 
silly to have to implement lime() by 
reading a date that is then converted 
to seconds since 11111970, only to 
hand this back to localt1me( ) to get the 
date again. However, the conversion 
to seconds is no big deal, and the 
transformation is a useful one ~o 

make in any case. Many interesting 
problems, from appointment sched­

uling to keeping trad of the planets, 
involve computing the duration be~ 
tween two points in time; this is a far 
more natural peration when those 
points are represented as elapsed 
seconds from a common epoch than 
when they are encoded in the 
asctime( ) type format that is admitted­
1y more suitable for display. 

Difficulties Acknowledged 
Functions Like sin() or strcat() are 

clearly indifferent to the operating 
system under which they are in­
voked; trans1ation from Unix to 
CPIM will be an issue only for func­
tions that caJl on the Uni y tern in­
terface. As I stated earlier, system 
calls that deal with concurrent pro­
cesses, or that depend too intimate­
ly on the structure of the file sy tem, 
will be inappTopriate for CP/M . The 
difficult ground occurs with Unix 
functions for which an analogous, 
but not identical, service makes sense 
for CP/M. For example, chdir!) 
change the default directory under 
Uni and could be used under CP/M 
to log a different drive or user num­
ber. Likewise, the Uni system calls 
access() and stat() retrieve information 
about a named file and could be 
mapped into CP/M Jookallkes. The 
appropriateness of doing thi is part­
ly a subjective matter; you may feel 
comfortable with the identification , 
or the analogy may seem trained by 

the attempt tojgnore the underJying 
differences of the file systems. It is 
easy to state criteria for translation ­
the meaning of the function is pre­
served, and the result works well in 
the new environment. 1l1e hard part 
is judging that these conditions are 
met in specific cases. 

An example of a bad translation 
might be instructive. The system call 
unlink(), which deletes a file from a 
directory, is entirely at home under 
CP/M, and I adopted it without 
hesitation. Suppose I want to do the 
same with its companion call link 
(oldname, newname), which creates a 
dirE!ctory entry "newname" as a 
synonym for the already existing file 
"oldname". CP/M does not allow two 
names for the same file, but if I get 
rid of the old one, then I will have 
merely renamed the file . Should I 
coerce link() into performing the 
rename( ) function under CP/M? Oearc 
ly1 no. The essential idea of linking 
has been destroyed along wjth the 
original file name. Common practice 
is to coin the new function rename(}, 
as in BOS, Supersoft, or Aztec C. 

Other Inheritances 
Beyond the standard library, most 

of the CP/M C compilers support l/O 
redirection and the argc, argv conven­
tion for command-line arguments. 
The redirection itself is quite easy to 
achieve, but pipes are more trouble­

State-af-the-a:rt t $19.85) 
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One machine solutions to every 
application. Prices starting at $698. 
Meet the leading family in multi­
functional micro printers. The 
80-column Tally MT 160 for a 
small footprint; the 132-column 
Tally MT 180 for accounting and 
spreadsheet packages. (Print at 
20 cpi and get 264 columns!) 

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 
densities. And you get high 
speed report printing at 160 cps 

bi-directionally. Plus eight 
different resident character 
Widths for condensed or double­
wide printing. 

There's more. 3-way paper 
handling lets you use fanfold 
forms, letterhead or roll stock. 
The control panel has a 
conversational program menu for 
easy "answer a question" push­
button set-up. The dual Interface 
has both a serial and parallel port 
for direct plug compatibility with 
your micro (no hidden interface 
costs!) And one look at the solid 
machine construction lets you 
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know that Tally builds printers to 
last! 

Tally has the printers tor today 
that you won't outgrow tomorrow. 

Mannesmann Tally, 8301 S. 
180th Street, Kent, Washington 
98032. Phone (206) 251-5524. 
Mannesmann Tally Canada, 703 
Petrolia Road, Downsview, 
Ontario M3J 2N6. Phone (416) 
661-9783. 

For the name of the sales 
outlet nearest you, call toll free 
1·800447-4700. 
(lrt lll/nolf 1~ 

MANNESMANN 

TALLY 
Computerptlnfela manufactulfldIn the 
U.S. Md&nope for worldwide rMrfc9fS.
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QUALITY 

PERFORMANCE SDSvsTEMS RELIABILITY 

The Choice of Systems Integrators Worldwide! 

The features you need, the quality you demand, and 
field proven with over 50,000 S-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 M emory Board Disk Conlrof.ler 
• Z80A Processor. 4 

MHZ, 
• 256K Dram 
• 4 MHZ Operation 

• Control up to 4 D rives 
Simultaneously 

• Serial Port • Software Selectable • ing le or Double Side 
• Parallel Port Bank Switch • Sing te or Double 
• Includes Monito r • Ideal for use with Density 
' Prom Banked CPIM PlusTM • Includes CPIM PlusrM 

(V3.0) and 13105 

r---------------~I .Buy the Complete SDSystems YOUR I 
Three Board Set with CP/M Plus™ 

I And SAVE COST I 
I _______________$1295°0...I 

Price if Purchased Separately $1415
L 

SOSystems State-Of-The-Art CP/M PlusrM.High Performance 
S-100 Mainframe Enclosure Single User Operating System 
• 6 Slot Motherboard with fotded • CPfM 2.2TMcom patible-no 

bus architecture modification 
• Power supply, reset, and on/off • When u ·ed w ith SDSystems 

are integral to the motherboard 256K memory board speed are 
up to 7 li me fa ter than CP/M • Dual coo ling fans 
2.2T"I

• Compact size approximately 
• Support for 1 lo 16 banks of RAM4 "X14 ''X17" 
• High performance file system 

Obtain These and Other Fine SOSystems Products From: 

5100 '14425 North 79th Street, Suite B 
01" . o' 696 Corp Scott dale, Arizona 85260 

TELEX 165025 
Technical 602-991-7870 


Sales 800·528-3138 


FULL DEALER SUPPORT 

Visit our Showroom, Hours Monday-Frfday 9:00 am-5:00 pm 

some to implement, and only BOS C 
does it, so far as I'm aware. It's easiest 
to have each program run to comple­
tion and deposit its entire output in 
a temporary .file, to be used as input 
by its successor. But a more foolproof 
way is to limit the output of in­
dividual programs-to avoid filling 
the disk-even though this adds the 
burden of round-robin management. 

Command-line arguments are also 
easy to provide, except for the minor 
detail that CP/M refuses to let you do 
it! There's no lega1 way to capture, in 
argv[OJ, the name by which a program 
is invoked; thus, phrases like 

if(afgC==1) { 
prlntf("usage: O/os fi lename \n", argv[OI); 
exit(); 

I 

cannot be used with CP/M, Much 
more annoying is CPIM's insistence 
on mapping its command line to up­
percase; this makes it impossible to 
run a Unix C program in which the 
command-line switch -a has one 
meaning while -A has another. 

Devices as Hies: One of the out­
standing features of Unix is its 
uniform syntactical manner of ad­
dressing files and devices. Some of 
the C compilers, including Aztec C, 
support this to a limited extent : the 
names con:, 1st:, rdr:, and pun: cor­
respond to the logical CP/M devices 
so named. It is legal to open the 
listing device for output: 

FILE *Jst, *fopen( ); 

if((lst = fopen("lst:' ',"w")) == NULL) l 


fprintf(stderr,"cannot open 1st device \n"); 
exit(); 

} 

Then you can send formatted output 
to the printer: 

fprintl(lst, '4The square of %d ls ll/od\f\", \, i"'i)". 

What is really wanted is the ability 
to incorporate arbitrary new devices 
into the file system; by writing a set 
of drivers and associating them with 
a name, I should be able to "open" 
the named device, read from it, and 
write to it using standard library 
fu nctions. Further, writing the 
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drivers should be sufficient; T should 
not be required to recompile the stan­
da.rd library. 

This could be achieved in the 
following way: a standard source file, 
devices.c, could be used to house all 
device drivers, these being, for each 
device, the appropriate "flavor'' of 
open(), close(), read(), write(), and 
lseek( ). The compiled form, devices.o, 
would be available on the disk for 
linking. 

We might find, in devices.c, a struc­
ture such as the following: 

struct dev { 
char *name; I* device name I 
int (*open)(); I* open function *I 
int (*close)( ); I* close function *l 
int (*read)( ); I* read function "I 
lnt (*write)( ); I* write function */ 
long (*lseek)( ); /'1' lseek functlon *I 

} dev[ I = { 
{' 'plotter",pL open,noper,pl_read 

pl_write.noper}, 

{NULL.NULL,NULL,NULL, NULL.NULL} 
/* mandatory last entry */ 

}: 
------ ------- - ---------- - ------. 

Fin~ 
the reason 

to buya 
computer 

EXCEL 
Software to be released in the U.S. December 1983 
through selected, supportive Distributors. 
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The function names pLopen,. . . 
would be declared ahead of the struc­
ture definition. A null function, 
noper( ), simply returns 0 when called. 

The standard llbrary function 
open{) must be written so that a given 
name that is neither a file name nor 
a CP/M device name {e.g., con:) can 
be associated with an external device. 
If the name corresponds to entry n 
in the device array devl J, the file 
descriptor returned by open( ) is 
n+MAXFD, where MAXFD is the 
number of file descriptors reserved 
for files and the CP/M devices. The 
search loop might appear: 

for (i=O; devl i j.name l= NULL; it+) 
if (strcmp(name, dev{ i ].name) == 0) 

return (i+MAXFD); 
return (·1); 

The other standard library func­
tions, such as read{), must know how 
to use this tile de criptor: 

read(fd, buf, n) 
int fd, n; 
char *bu~ 
I 

if (Id >= MAXFD) 
return l'devlfd · MAXFD).read)(td, but, n); 

Restrictions Inherent in CP/M 
Beyond CP/M's mapping of com­

mand-line arguments to uppercase 
and its refusal to tum over the pro­
gram name to argv[O), some other 
problems are hard to get around. 
PerJ1aps the most vexing of these is 
that CP/M denotes the end of a line 
of text by a carriage return followed 
by a linefeed. Unix employs just the 
linefeed. The problem has its origin 
in the teletypewriter code: the ccu­
riage return and the linefeed cor­
responded to physical actions on the 
teletypewriter; a separate newline 
code should denote the beginning of 
a new line. As it stands, both CPIM 
and Unix behave reasonably. 

I suspect that implementers must 
agonize over how to handle this sit­
uati n . For simplicity, consider ut­
put only: we might want to arrange 
for putc() to write a carriage­



True MAIL ORDER Prices 

With so many so-called Mail Order establishments using ·toll free" Imes, and grandiose advertising, how can you . !he customer, expect to 
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DISKETIES 
0 1<11nlf11roo1lw library case)

5'/• SS 0 0 . . $21.35 
5 •1, · 05100 . . . SZ8.95 

Now a11allabre The '6·pak' 
s•r.· SS DD . . • S\4.45 
SW OS DO . . . • • S19.45 

- 10 yr. Warranty ­
Elephant:

5•,.· ss.oo 
sw os·oo '. .. . $21.95 

. $28 95 
Verbatim : 

511. · SS1DD .. ... . $2295 
5V• 05'00 .. $38.95 

Dysan: 
SW' SS1DO 
511•0$100 ... 

$29.95 
$38.95 

Ubrary Case 5•4· .. . s 1.75 

MODEMS 
HavH: 

M1croMoclem II 
With Terminal Program 
Wllhoul Terminal PrOQram 

Hayes Smartmodam. 
300 Baud • 
1200 Baud 

Hayes Chtonograph 
NoVlltton: 

J·Cat 
Applecat 11 
Smartcat 1200 Baud 

U.S. Robotics: 
300 Baud 
1200 Baud 

$285 .00 
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. $179.00 

$104 00 
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516500 
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COMPUTER PRODUCTS 
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MONTE CARLO '" GT '" CARD 
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T & G Products: 
Joysticks 
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BUSINESS 
Vl91corp: 

V1s1dell ..... . 
V1s1hles ........••I 
256K V1stcalc ..••I Vis11rend/Plot 

ENTERTAINMENT: 
lnfocom: 

Zork I . . ........ 
Zork II ....••..•• 
Zork Il l ..••.••• 

$42.00 
. .• $49 00 

. S180 00 
...... $180 00 
........ $180 00 

....... $22500 


.. $27 00 
.. ' $27.00 
.. $27 00 

Send orders and mqu1ries to : 

PRINTERS 
Okldata: 

MicroHne 92 s 499.00 
M!croline 93 . s 869.00 

Pacemark 2350: 
Parallel $1999.00 
Serial ..... .. $2099.00 

Pacemark 2410: 
Parallel . $2299.00 
Serial .. $2399.00 

Call for prices on lhe enllre llne 

of Okldata Printers. 


Call for the New Epaon FX Prlnlel'9. 


C.ITOH: 
Prowrlter I Parallel . • . . . . S 369.00 
Prowriter II Parallel . . . . . . $ 629.00 
F-10 Starwrlter . $1150.00 
F·10 Printmaster • • $CALL 

Brother HAI: • • . $ n5.00 
Smith Corona TPI: ..........$ 539.00 
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Commodore 84 
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Jukl Printer: 
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P.O. Box 32063 ·Aurora, Colorado 80012 

Telephone Inquiries : (303) 759-9251 
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We built our reputation on low prices 
for the informed computer user. 

MONITORS 
Amdek: 

Color I. ....................$295.00 
Color II • . . .. ....... , ..... , $489.00 
300G Green .... . .$145.00 
31 0G Green . . . .•..•.... $175.00 
31 0A Amber .. . . . . .. $175.00 

Zenith : 12" Green . . .$ 99.00 
USI: 12" Amber . . . . . ..$159.00 

12" Green ..............$155.00 

"Taxan: Amber ..............$139.00 
PGS: RGB Monitor .............S CALL 
BMC: 12'' Green .....•...•..... S 85.00 
NEC 1203 Hi Res RGB ...•.....$589 .00 

DISK DRIVES 
For Apple: 

Fourth Dimension: 
wto controller . . . . . • . . . $219.00 
wt controller .•... $309.00 

Rane Ellte I: 
wlo controller ...•.• , • , •.•• $270.00 
wl controller . , ... . .• . .. . . . $339.00 

For IBM: 
Shugart Half·Height , . • . . $239.00 

COMPUTER PRODUCTS 
FOR APPLE 

MBI: 
VIP Graphics Card . . . , . $109.00 
Appletlme Cfook Card . $ 75.00 

Siiicon Valley Systems: 
Final Anatys1s ...•......• , . .. $149.00 
Word Handler ............... $115 00 

Conllnenlel: 
Home Acct ......... , •.•.• , . S 49 00 

On-Lina: 
Screenwriter II Pro ...•.••.... $139.00 
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Vlsldex , , . ..••••.• , • , •.•... , . $180 00 
Vls1files . •...•......•........ $180 00 
Vistcalc ..................... $180.00 
Visttrend/Plot ...•.••.•..•... . $225.00 

Stoneware: 
DB Master ....... , ....... . .. $149 00 
DB Utinty Pak . . . ...•..• , ... S 65 00 

T & G Products: 
Joysltcks ... . , .•••....• , •••••• $42.00 
Select-a-Port ................. $42.00 
Game Paddles .......•........ $28.00 

Davong Hard Diak& 

5 Megabytes 


1o Megabytes 

15 Megabytes 


Ram Carda 
Microsoft 16K •..... 
Generic 16K .........••• 
Microsoft CPIM ZSO Card 

80 Column Card: 
Vldex wlsoflswitch • ___ . 

. $1359.00 
$1759.00 
$2159.00 

.. S75 00 
.. .. $6000 

$249.00 

. $269.00 

DE LI VER IES 2 - 4 wee s averago 
PERSONAL CHECKS Cashiers check ario 
money o rder wil l receive st11pp1ng prelerence 

VISA & MASTERCARD: Add 4% to total 
CATALOG Send for lull pricing details 
Pnces S\JtJJect to change w11hour no/Jee 

SHIPPING: UPS add S2.00 plus 
3% of order total, or we cafcutate 
exae1 freight. 
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return/linefeed p air when given the 
newline argument (lf) . 13u.t then 
putc( ) behaves improperly when we 
ll e it to write a binary file. Aztec C 
provides two versions of putc( ); the 
second version expands newline 
characters to carriage..:returnllinefeed 
pairs, while the first does not . In 
C/80, a file is opened in either text or 
binary mode; this determines 
whether new lines are given special 
treatment on output. 

My own inclination is to avoid all 
special handling of the new line char­
acter: when writing ''Ip' to a file or 
device, simply write the lone charac­
ter as it stands. You can always pass 
text files through a trivial filter that 
expands the newlines to carriage­
return/linefeed pairs. In the case of 
certain devices, such as the console, 
the lack of expansion is a nuisance, 
and it would seem that you should 
allow drivers for particular devices to 
prescribe s pecial treatment of par­
ticular characters. This is what Aztec 

C does for the CPfM devices con : and 
1st: . Alas, that interfered with my at­
tempt to perform even low-1eve1 1/0 
to the lst: device (an Epson printer) 
for graphics control. 

Actually, 1 like the idea of having 
the device drivers rather than the for­
matting function prtnlf( ) (or worse yet, 
write()) perform the expans ion them­
selves. What is needed to resolve my 
graphics problem is simply another 
device name for the printer-one that 
exercises the same comm unication 
ports, but with a binary protocol. 

A related problem occurs with 
detection of the EOF (end of file) con­
dition. Under Unix, a file may con­
tain any integer number of bytes, and 
it is possible to read a file down to the 
end using a loop such as: 

white (read(fd, &c, 1}) { 

Becau e read( ) returns the number of 
bytes actually read , a returned value 
of 0 signifies EOF . Under CP/M, files 
have- physical lengths equal to some 
integral number of 128-byte sector . 
A text file might not end on such a 
boundary; the CPMEOF (Contro1-Z) 
character is used to ·delimit the end 

of th e file . In th e unl ikely event that 
one were read ing a text file a byte a t 
a time using read(), it would be 
necessary to modify the loop shown 
above: 

whHe (read(fd , &c, 1) && c != CPMEOF) l 

Some ActuaJ CP/M C Compilers 
There ar quite a fev.1C om piler 

around, three of which I've u ed to 
a significant degree: small·c BOS , 
and Aztec C. Each is remarkable jn 
its own way. h y will serve a il1u­
strations of how has been imple­
mented fo r microcomputer . 

The small-c code 
generator produces 

assembly mnemonics 
for the 8080 but can 
be made to produce 
mnemonics for other 

processors as wen. 
. . . 

small-c: small-c is a ubset o th 
C language and wa created by Ron 
Cain, who simply wanted a compiler 
for hi horn compu ter. It i de­
cribed in his article "A Small C Com­

piler for the 8080s" (se Dr. Dobb's 
fo1mial, Number 45) . TI1e ma ll-c 
compiler is written in small-c and is 
fttlly compatible wi th Unix . It had 
to be; the first working version was 
compiled on a Uni · system . 

mall-c has char and int data types 
a nd pointers to each of these; there 
are no floats, longs, multiply-dimen­
sioned array , or structures. Control 
tatements include rf, else, and while; 

there is no for 1 do, or switch. Only a 
subset of the operators i upported , 
not including && , II, or th e assign­
ment operat rs +"', • =, etc. None­
theles 1 the language ls clearly useful : 
it served to write its ow n compiler. 

Although it was not originally in­
tend ed for CPIM, a CPIM ver ion of 
small -c is available from the Code 
Works of Santa Barbara, CA. This in­
cludes fuU ource cod e for the com­
piler, which is in the public domain, 
and a run-time suppori library, which 
is copyrighted . Many extension of 
this compiler have appeared , includ­
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Toshiba's P1350. 
It's the three- in-one printer that 
gives you so much because it offers 
so many choices. 

Choose rapid-fire letter quality 
printing at 100 CPS. 

Or draft quality printing at 
speeds up to 192 CPS. 

And the Pl350 prints graphics, too. 
It gives even more. 

More pins (24) in the printhead than 
anyone else for a 180-dot-per-inch 
density pattern with a single pass. 

More choices of pitches and char ­
acter fonts. 

Plus more reliability, more per­
formance, and more paper feed 
options, including 'Ibshiba's ultra-

dependable automated sheet feeder. 
And asks very little. 

The suggested list price of 'Ibshiba's 
spectacular tlu·ee-in -one 
Pl350 printer is just 
$2195, plus options of 
your choice. 

So find out how much 
you can get for so little. 
Write 'lbshiba America, 
Inc. today. 

Show me how you give 
so much for so little. 

Please send me more informat1on on 
Toshiba's P1350 printer. 
Mail to: Toshiba America. Inc. 
lnlormation Systems Division 
2441 Michelle Drive.Tustfn,CA 92680 
Or calHolJ.lree: 1-800-457-7777 
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MODEL 
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PAPER FEED 
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COMMAND SET 
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PRICE 

TOM WATSON,golf professional 

TOSHI BA 
PD SO 

l~O CPS - L tor Quality 
192 CPS - 0 1'. ~ft ual1ty 

24 

Prestiq £ltte, Courier 10, 
Data Pl'.oc ess1n9 

15" - l 2 characters at 10 pitch 

Yes - 180 x 180 dots par nch 

s 1-d1r ct 1ono l Trac t o r 
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ing C/80 by the Software Toolworks 
of Sherman Oaks, CA, which imple­
ments a more complete subset and 
produces more efficient code. 

Besides providing the student an 
extraordinary opportunity to p rob 
compiler internals, small-c has the 
advantage of b ing easily transported 
to other machines. The code genera­
tor, as written, produces assembly 
mnemonics for the 8080; it is a si m­
ple matter to arrange for it to produce 
mnemonics for other processors a 
well. This has been don a number 
of times; I did it for Te as In­
stru ments' 9900, and my article 
"Small-C for the 9900" (s e Dr. Dobb's 
journal, umber 69) give ome 
pointers on what' involved. 

BO Software C: BDS C was one of 
the early entries in the CP/M world 
and was the fi rst (so far as I know) 
to adopt K&R as its guiding d ocu ­
ment . Despite this, it is n t entirely 
compatible with ither the language 
d efinition of Appendix A or the con­
vention of the standard I/O library. 
For example, BOS C assigns the oper­
ators && and II eq ual preceden , 
whereas the much-photocopi d page 
49 of K&R how higher precedence 
for &&; thu , an expre s ion such a 

a<b II C==O && d>2 

will be evaluated differently by BOS 
C and regulation C. A declaration of 
th fo rm 

char (*bitmap)[ROWSIZ]; 

is useful for preparing bitmap to 
behave like a two-dimensional array 
w ithout reserving storage space in 
advance; but according to the m an­
ual, BOS C w ill treat the declaration 
a equivalent to 

char *bitmap!ROWSIZ); 

which is totally different. There is 
also the business of standard l.ibrary 
functions like fopen() and read( l be­
having differently than their ide nti ­
cally named K&R counterparts. 

These incompatibilities, while un ­
fortunate, are not evere; with 
modest effort, a BDS C program can 
be co nverted to run under Unix. 
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(S·S.S·P,P·S,P·P). The "ANGEL" is com· 
patible with almost all Micro-Computers, 
and can be installed by anyone in minutes. 
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Conversion in the oppo ite direction 
will, in general, be far more diffi ult, 
owing to BDS's lack of long ints, 
doubles, floats, static variables, and 
initializers. 

On the positive side, the BDS C 
compiler is exceptionally well suited 
to the PIM environment. Its library 
is equipped with the special func­
tions you really need to use the 
ma hine: lnp( ) and outp() for doing 
port 110, bdos( ) and bios( ) for commu­
nicating with the operating system, 
and convenience functions like kbhit() 
for testing console status, 

More important, the compiler is 
written in a sernbly language and 
optimized to give acceptable perfor­
mance even on a relatively slow 8080­
based microcomputer. (l've never 
seen another compiler under CP/M­
80 that could match its speed f com­
piling and linking; debugging ses­
sions can be quite lively, which is 
normally only true with interpreted 
languages). 

Aztec C: There are two compilers 
[ use nearly every day: one runs 
under Unix version 7 on my com­
pany's own 68000-based microcom­
pu ter, and the other is tJi.e Aztec C 
compiler that runs on my I10me Z80 
system under CP/M. I routinely move 
code between the two machines and 
find that, except for allowable array 
sizes and e ecution speed, the 
beha ior in each environment is the 
same. We have more than upward 
compatibility here; in the domain of 
applications programs, we are close 
to flll1ctional equivalence. 

Aztec C supports all Language fea­
tures defined in K&R Appendix A ex­
epl bit fields . A healthy subset of the 
tandard library is supplied, along 

with source code. Even the mathe­
matical function library, except fur the 
Bessel unctions, i provided. hat 
w rks out well for me, because many 
f the applications programs l writ 

involve FORTRAN-style numb 1· 

crwiching. 
Actually, th treatment f the 

scientific-function Ubrary has been 
done especially well and deserves 
ela boration . You might suppo e that 
writing routine for si.ne and co ine 
is not such a difficult task, but there 
are many pitfalls for the unwary. The 

Unix C implementers took this prob­
lem seriously and based their code 
u.p n the math e1natical treaHse 
''Computer Approximations" by Hart 
et al . The implementers of Aztec C 
likewise turned to expert authority 
for guidance, employing the more re-
en t work Software Manual for the 

Elementary .Functions by Cody and 
Waite. 

This book contains a series of 
recipes for writing the standard FOR­
TRAN scientific functions. It also pro­
vide a testing program for each of 
the functions, whereby the final ac­
curacy may be assessed. Out f 
curiosity, I applied these tests to 
Microsoft FORTRAN and obtained a 
surprising result: nearly every func­
tion, in both single and double preci­
sion forms, shows excessjve loss of 
accuracy over at least some 1nterva1 
of it domain. Aztec C, having 
passed these tests (in translated 
form), may be considered Teliable for 
accurate scientific computation. 

Aztec C is somewhat weaker than 
BDS C in its CP/M intetfa e. The 
function getohar( )1 for example, buf­
fers input until a carriage return is 
detected; it would be more conve­
nient, as in BOS C, to have getchar() 
return its value upon receipt of a 
single character. The buffering action 
i aJso performed under Unix, by the 
way; there, you get around it by turn­
ing on a flag called CBREAK that 
forces keystroke response. It -an be 

ircumvented in Aztec C a well , by 
redefining gelchar( ) or creating a new 
function, su h as 

#define getkey() bdos(1) 

or else 

#define getkey( ) bdos(6,0x!Q 

depending on the effect you desire. 

Further C Compilers; Guidelines 
for Implementors 

Several new C compilers have re­
cently appeared , and more may be 
expected to follow. In what ways 
could these improve on what has 
al.ready been achieved? Of course 
they must be complete implementa­
lions; if Aztec can do thjs, what e ­

cuse is thei:e for providing any Jess? 
Portability has to be a main con­

sideration, especially given the 
emergence of progressively more 
powerful microprocessors. A formal 
standard is dearly needed; until it ar­
rives, common sense suggests to me 
the following simple rule: do not re­
define any of the functions appear­
ing in sections 2 and 3 of Tire Unix 
Progmrnmer's Manual, Volume 1. 

The temptation to al ter a function 
definition must occasionally be very 
great, as in the case of omitting argo 
from execl( ) or making the n in read(fd, 
buf, n) stand for a .number of sector 
rather than bytes (both offenses are 
seen in BOS C). In the latter case, an 
alternative would be to corn a dff­
ferent name- say, secrd() instead of 
read{ )-or, foUowing the example of 
Walt Bilofsky, the implementer of 
C/80, retain the meaning of read(fd, bur, 
n) but restrict n to be a multiple of the 
sector size. A little discipline is all 
that's required. 

The discussion of the preceding 
sections -reveals the Unix standard 
library as a rich source of ideas for 
attractive features. Can system( ) be 
done in a tasteful way? Can anything 
useful be done with interrupts 
(S IGNAL{2)) r communicati ns 
(PKON(2), PKOPEN(3))? 

Bear in mind the role of C a a 
"high-level assembler." lt is intended 
to allow efficient access to the 
features of the underlying ma hine, 
to provide the capabilities of an as­
sembler with the advantages of an ex­
pressive syntax. BDS Chas set a fine 
example with rapid compilation, 
modest object-code size, and appro­
priate library enhancements uch as 
inp() and outp(), bias() and bdos ). 
More can be done. 

The ability to open devices as file 
has already been discus ed. This pro­
vides a uniform interface to the 
device, which can be used freely in 
C programs. The drivers are easier to 
write and maintain in C than the 
would be in assembly language. An­
other area that suggests itself is sup­
port for ROM-based applicati ns. 
Manycompilers allow specification of 
addresse for code and data areas, 
but that is onJy part of what". re­
quired. There should b con enient 
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mechanisms for excluding unneeded 
parts of the run-time environment, in 
order to minimize the ize of the 
compiled object. 

J/0 redirection is obviously worth­
while, but it imposes a definite ov r­
head, and there should be a means 
of disabling it when it cannot be 
used. U1is i aJways the case for users 
who run under a CP/M front end like 
MicrosheU, w hich handles the re­
direction at a higher level . 

The need for judgment to discern 
features from bugs is illustrated by 
the recent tendency to have the C 
compiler produce a sembler output 
targeted for Microsoft's M80 assem­
bler, de pite the fact that LBO is not 
a suitable linker for a language allow­
ing identifiers with 8 significant char­
acters of mixed case (with the 
MBOIL.80 pair, you are limited to 6 
characters, and the case di tinction is 
lost). Aztec C supports M 0-compat­
ible output but aJso provides its own 
as embler and linker that do the right 
thing, and this is what I use even 
th ugh the assembler lacks the 
macro capability of M80. After all , 
\ ith C, one doesn't make heavy use 
of assembly-language routines; 
when., on occasion, they are re­
quired , any working assembler will 
do.• 

Mnttl1ew Hfllftml is 11 mnll11mrulicia11 who, ns 
>mior scie11/ist 11t Bedford Comp11/er Corp. (Tirrell 
Hill Rn .. Bi:dfont. NH 03102), is amimtly i11voh1Pd 
wil/r tire Qnnlyti represmt11tio11 of lyµagmphic fvnl$. 
He lins t1111gl1t n11111erous co11n;es in s11bjects n111g­
i11g f10111 progra11mri11g l1111griages to 111icroprou5sor­
lfllsed iust111111e1ll des ign. 
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Annotated C 

A Bibliography of the C Language 


You have probably read a great deal 
about the C language, but just where 
can you find the books, articles, and 
reviews that will make this 1ess-than­
well-known language part of your 
repertoire? 

While struggling to find reviews of 
a C compiler that I was interested in 
purchasing, 1 thought that other 
microcomputer users might be hav­
ing the same problem locating infor­
mation. This bibliography of 100 
items is my attempt to provide some 
guidance to the Hterature pertaining 
to the C programming language. 

Th e material is listed alphabetical­
ly by author in both book and peri­
odical sections, and I have also pro­
vided an index to the bibliography by 
subject matter and type of C used 
(where applicable). 

Finally, these are my own opinions 
and do not reflect the views of BYrE. 
For me, C is the language for micros. 
To paraphrase a popular book, "Real 
microcomputers don't use BASIC!" 

"Books 
01 Bell Telephone Laboratories 

Inc. Unix Programmer's Manual: 
Volume J and Volume 2 (New 
Ybrk : Holt, Rinehart and 
Winston, 1983). 

These two volumes contain a wealth 

by Terry A. Ward 

of informatfon on C and particularly 
its use with Unix . Volume 1 contains 
the system calls and subroutines in 
the tandard C Libraries and their call­
ing sequence. Volume 2 has a reprint 
of the C programm1ng language ref­
erence manual, an arncle on lint (the 
C program checker), and technical 
tour through the Unix C compiler 
and the portable C compiler by their 
respective authors. 
02 Feuer, Alan F. The C Puzzle 

Book: Puzzles for the C Program­
ming Language (Englewood 
Cliffs, NJ: Prentice-Hall, 1982). 

Tn this unique book, Feuer presents 
fragments and ections of C code and 
asks, "What does this code do?" Used 
in conjunction with a working C 
compiler and Kernighan and Ritchie's 
book, it provides an excellent way to 
tackle the nitty-gritty of the language 
in an enjoyable fashion . Caution: as 
the author states, "Some of the code 
is atrocim1s!' Style should be learned 
from Kernighan and Ritchie. Feuer 
provides in!eresting puzzles to help 

learn the language. Heartily recom ­

mended. 

03 Hancock, Les and Morris 


Krieger. The C Primer (New 
York: McGraw-Hill, 1982) . 

This introductory book is paced slow­
ly for beginners, with numerous 

short examples that depict isolated 
features of the language. There are 
more illustrations in this tutorial than 
in any other C book to help clarify 
some of C's unusual points. 
04 Kernighan, Brian W. and Den­

nis M. Ritchie. The C Pmgmm­
ming Language (Englewood 
Cliffs, NJ: Prentice-Hall , 1978). 

This is the definitive work on the C 

language. Don' t read any further un ­

til you have this book! Topics such as 

pointers are obscure, but the book as 

a whole is excellent. 

05 Plum, Thomas. Leaming to Pro­


gram in C. (Cardiff, NJ: Plum 
Hall, 1983). 

The newest addition to the all too 
meager C book literature. Designed 
to leach programming in C, with em­
phasis placed upon the program­
ming of portable C applications. 
06 Purdum, jack. C Programming 

Gt•ide (Indianapolis, IN: Que 
Corporation, 1983). 

This is another introductory book on 
C, oriented toward using C on micro­
computers. Most of the programs in 
lhe first half of the book will work 
with inexpensive subsets of the C 
language, and often the equivalent 
program in BASIC is shown. 
07 Zahn, C. T. C Notes: A Guide to 

tl1e C Programming Language 
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MODEL 4 TRS·BO . . • .. •..•. . . , . '828 VIC 20 COMPUTERs999 MODEl 1.:1 TRS..80• . .. .. , . . • •• '2639 
MODEL 16 TRS-t!O•.•.• , . .. , . '4012 COMMODORE 64 
MODEL 100 TRS -BO . ..... , . . . , . 677 
MC· l 0 TRS-BO.. , . , . , • .. . ..•... , '99 VIC 154l DISK DRIVEACE 1000 	

1 

COLOR COMPUTER• . . . , • , . , . 'CALL VIC 1525 PRINTER 
WE SELL THE COMPLETE UNEACE 1200 PURE 

VIC 1701 MONITORRADIO SHACK OF TRS-60 COMPUTERS 

EQUIPMENT AND ACCESSORIES CALL & SAVE 

DATA FLEX 
 ·~· SMITH/;'Jj,J/,;./ C ORONAEPSON Ol(ID\TA NEWAPPLICATIONS 

TP-f DAISY
DATA BASE PRODUCTSPRINTERS PRINTERSWHEEL PRINTERBY DATA ACC ESS 'CALL'CALL FR OM '489 FROM '339FROM $CALL IL · 

MICROLINE SERIES~~@Ir')l\_ATARI brother.FX-80 .. .. .. .. ..... , ... SAVE •80 •82A •83APR INTERS DAISY WHEEL1200 XL RX -80 . , _.. ..• _...• _• , ••. , . SAVE 
•84P •92P •93P PRINTERSCOMPUTER MX·BO . .... . .. . . , .. . . .. .. SAVE 
 FROM '309 
PACE MARK 2350PFX-100 ... . ... .. . .. .. ,. • SAVE'CALL GEMIN I 10 & 15 'CALL 

. @C. ltoh Sll:ll.ER·REEO(DHayes DAISY WHEELPRINTERSDX -15 llNovationlll 
PROWRITER PRINTERS

DAISY WHEEL MODEMS BS 10 . . . . . , . _ '397 MODEMS'CALL NEW ! B600. . _. . . 'CALL 'CALL 
QUi\CW'J'1 FROM '1 19COMREX FROM $239 r"'Ul<"llPN, !\'EC• J-CAT •D-CAT• MONITORS MICRO MODEM I .,• •APPLE BOARDS 

• IBM BO A RDS 3550 SPINWRITER•CAT •AUTO CAT• PRIN TERS SMART MQDEM 300 •MICRO FA ZE RS 
•SMART CAT •APPLE CAT '1987'CALL SMART MODEM 1200 ' CALL 

------~__.;;;,;,,;,,;;.....;.;.;..~..:.=.==-'-'-.:.=:;..;:;_-+-~~ 

\6batimPanasonic . 	 TRS-80NOTICE FREE DATAUFE• PR INTERS 	 PRINTERS 
lJPON REQUEST DISKEnES•MON ITORS 	 COMPLETE LIN E 

All PRODUCTS WE SEU ARE BRANO NIOW •DISCOUNT PRICE UST $CALL'CALL ANO COVE RED BY THE MANUFAClURER'S FROM 1 199 
SPECiFIC WARRANTI ES. COPIES A VAllA8lE __.....,,......______. & INFORMATION KIT 

~ UPON REOUESl 	 PRINTER CARDS & CABLES WRITE TO: 
WE SEll IBM P.C.MONITORS WE DO NOT SELL ANV US ED. RECONDll\ON- •MICROTEI( DUMPLING ex MICRO MANAGEMENT SYSTEMS 

ED, FOREIGN O R l t~FERIOR M O DIFIED EOUIP · • GRAPPLER PLUS COMPATIBLES. CAUTELEMARKET DEPT. (IM E N T • 	 • A1'PlE • l!M 
FOR VOUR CHOICE.2803 THOMASVILLE RD . EASTFROM 1 178 PRI CES AN O PROD UC TS SUSJECT TO • 0 59011NE •ATARI 

•TRS-80 • MOR !: CAIRO, GEORGIA 31728 
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(New 	 York: Yourdon Press, 
1979) . 

A ref ere nee manual and tutorial for 
C focusing primarily o the portable 
featur s of the language. All major 
topics are covered and the book is an 
excellent supplement to Kernighan 
and Ritchie (see abov1:1). Each chap~er 
concludes with a concise syntactic 
s ummary chart. Recommended for 
any C library. 

Periodicals 
08 	 Anderson, Bruce. "Type Syn­

tax in the Language 'C' : An 
Object Lesson in Syntactic ln­
novation," ACM SIGPLAN 
Notices 15(3): 21-27 (March 
1980) . 

A technical and critical look at C 
directed especially at the "infelicities" 
of the typing of variaoles in C. 
Anderson considers the syntax of C 
to be messy and i:rreguJar. 
09 Anonymous. "Bell Labs' 32-Bit 

C/UNfX Mlcro,11 Pipes nnd 
Filters 1(1): 4 Oune 1981). 

brief report on Bell Labs' MAC-32 
microprocessor chip. The chip it elf 
is optimized for data manipulation 
using C. 
10 Anonymous. "BOS C Com­

piler Version 1.45:1 Lifelines 2(9): 
39-41 (February 1982) . 

A notification ;md evaluation of a 
new version of BOS C compiler" 
11 Anonymous. ''The C Program­

ming 	Language," Mini-Micro 
Software 6 : n.p. (1981) . 

A description and brief hi tory of the 
C language, inducting a review of 
Kernighan and Ritchie's b ook. 
12 Ashcraft, Steven E. "Ultra Low 

Level Programming Using a 
ligh Leve] Language," in 

Microcomp11ter Research & Appli­
cntio11s: Proceedings of lite Firs! 
Conference of the HP/1000 lnter­
nntiona/ Users Group, Helen K. 
Brown, ed ,; pp 168-184 
(Elmsford, NY: Pergamon, 
1981). 

Th1s paper describes the u se of C in 
the implementa tion of a driver for 
use with terminaJ type devices on a 
Hewlett-Packard HP1000 minicom­
puter. Tndudes a discussion of the 
advantages and disadvantages of sys­
tems programming in a h.ighei:-leveJ 
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language. The C code for the dri er 
is also shown. 
13 Bailes, P. A. C. "A Coroutine 

Package for c:• A11sl rnlian Com­
puter Scienre 0 111111t111 irnf.ions 
1(4): 306-309 (De ember 1979). 

Description of a car utine package 
for C. An interesting e ample of the 

ten.:;ihi li ty of C. 
14 	 Barach, David R. and David H . 

Taenzer. "A 1i chnique for 
Finding Storage All cation Er­
rors in C-Language Program ," 
ACM SJGPLAN Notice 17(5): 
16-23 (May 1982). 

Technical description of a tool for the 
diagnosis of allocation error in C 
programs. Consists of a traced re­
placement for th standard mern ry 
allocator, plus a program to analyze 
traces. This technique is said to make 
large programs more robu t . 

15 	 Barach, David R. and David H . 
Taenze . "A Technique for 
Finding Storage Allocation Er­
ror in C-Language Program ," 
ACM S/GPLAN Notices 17(7) : 
32-38 (July 1982) . 

ame article as Barach and Th nzer 
(May 1982). 
16 Birman, H K., L. N. Rolnitzky, 

and J. R. Biggee. "A Shape 
01·iented ystem for Holter 
FCG Analy i. ,"in Crm1p11t(•rs in 
Cnrdiology, "1978. 

Use of C in an <1pplicatinn where a ­
sembly language would be used 
traditionally for :c;p ed considera­
tion - medical sigi1al pr c ssing. 
17 'Bolton, Bill. "Some Useful C 

lime Functions:' Dr. Dobb's 
/mminl 6(8): 16- 21 (Augu t 
1981). 

Nine time and dah:- fun tions and a 
demon tration progra m for ;i n 5-100 
hardware clock board are pr sented . 
18 Brooker, R. A. "A 'Datebase' 

Subsystem for BCPL," Co 111­
p1ller /OLUllfll 25(4): 448-464. 

Describe h w on ,...11 111 ld 0rganiz.e a 
database structure in a l.111guage uch 
as BCPL. Contains a useful di cus­
sion of tructuraJ con iderations. The 
author notes that thes id a should 
b transferable into a C environment. 
19 Bw-kowski, F. J. W. F. Mackey, 

and M. H . Hamza. "Miera- : 
A Universal Hjgh Level Lan­
guage for Mier computers," in 

Proceeding· of the IEEE Inte11m­
tio11al S11mposiw11 011 Mini and 
Micro Comptltus (Canada / 
USA), 1977/1978. 

A de cription of a ubset of C for 
mall-computer use. 

20 Cain, Ron. "A Small-C Com­
piler far the 8080's," Dr. Dobb's 
/011ma/ -1145: 5-46 (May 1980). 

Thi is the original source for the 
srnall-c compiler. Compl t ource 
code is included. The language is 
often u ed by software experimenter 
with this as the basis for m difica ­
tion . Small-c does not support float ­
ing-poi nt, s tructures or unions, or 
multiple-dimension arrays. 
21 Cain, Ron. "Runtime Library 

for the Small-C Compiler," Dr. 
Dobb's /01mrnl #48: 4- 15 
(September 1980). 

Source code and description f the 
runtime library for the sma.11-c com­
piler (see Cain, May 1980) . TI1e 
library consists of arithmeti , logical 
routines a weU as the 1/0 function 
for srnal1-c. 
22 	 Christensen, Ward . " Full 

Screen Program Edit rs for 
CPIM-80: Ed Ream's Editor in 
C/' Lifelines 3(5): 43 - 45 
(October 1982) , 

A review of Ed Ream's public-domain 
editor. A unit u~ feature of the editor 
is the inclusion of ource code (allow­
ing m dificatinn and cu tomization 
by the user). Versions are available 
from the C User Group or from Ed 
Ream . Avaflable in both BOS C and 
small·C verisons. 
23 CJ11' i ten s n , Ward. ''Fu ll 

Screen Program Editors: 
MlNCE," Lifelines 2(11) · 7- 11 
(April 1982). 

review of the MTNCE editor (from 
Mark of the nicnrn MJNC'E i 
written in BOS and includes note 
for cuslomi1J1tion. MINCE feature 
excellent documentation, multiple 
edit capability, split- een editing, 
and other EMACS-type feature . 
24 Christensen, Ward . "MINCE 

Revisit d;' Lifelines ( ): 45 
(October 1982). 

Update of artier review of MlJ lE 
(see O\ristensen, April 1982) . High­
lights MINCE's capability for split ­
screen multiple-file-editing capability. 
25 Christensen, Ward . "The 



The Universal Operating Systetn: 

Finally, all the tools for your trade. 


Th C D p- ystem* is th fi t truly univ 1 al 
operating system ever developed. Its capabilities allow 
you to develop integrated, high quality applications 
fas r and more fficiently with vir ually no limit on 
si1..e. And whe her it's an IBM P or i playw1iter, an 
Appl • a DE , an HP. an Osborn , a Philips, a ag , 
a Tandy, or a TI, the p- ystem is portabl a ross vir­
tualJy any popular micro made anywhere today. Which 
m an you can d v lop your program, on any micro­
computer. t hen compile to object code, and it's totally 
transpmtable. 

All the tools you'll need. 
Th p-System Jets you write your prog-rams using 

any combmation of U SD Pascal; FORTRAN-77 an I 
BASIC. Each languag op rating eff ctiv ly with th 
oth rs. So you an tak advantage of the best featur s 
of each- in a single program. · 

And you also get a completely integrated • 

macro as emblers, a debugg r and a print spooler. 
There are also portable graphics utilities and native 
code generation - where and when you need it . And 
th p-System provid for dynamic memory manage­
ment, as well as automatic linking, multi-tasking, 
anrl mor . 

Truly universal, truly efficient. 
Wh n w s t out to develop the p-System, we 

want d it to b truly universal, truJy portable, truJy 
efficient. And we weren't going to be satisfied with 
anything less. We didn't think you would be, either. 

o now you can get all t he tools you'll need to 
dev lop applications faster. Less expensively. More 
dep ndably. Fbr a much larger market. 

All at the same time. 
All on one micro. 
Finally, once is enough. }} For product information or inf.ormation on 

s t of software development tools that work Jll3 y how to get a copy of the p-Syst.em Applica­
together to make your job even F . ' t ion Catalog, call or writ.e to us 
simpler. Including a screen editor, Once is Enough. at Sofrech Microsystems. 

SoFrech Microsystems · 16885 Wes Bernardo Driv · an Diego, alif. 92127 · (619) 451-1230 
· unlt.'\.•ftl:t l Ope ro-itlni.;- Sy.!ltc-.m I~ :1 l r:it1t •tniiirk or S4:•nt•C'l1 Mkrn~'Ntt.•1ru4 Inc.. ll('Sn p-Syst~ 1 m r.mrt Ltt:Sfl Pu~u l or.._. t.ri-idcm1Jrks of t.hc Rc..'K\•nttc of the. Unl";'trsi1,y of Cnlilomia 
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Your Design Problems are Over Cut Costs. Reduce Space, Improve PSK),V.23 (1200/75 BPS FSK) and 
Now available to you are the LSI ReliabiJity V.26 (2400 BPS PSK). 

circuits and-software know·how needed By getting our !C's along with our To round out a complete design 
for your own design and implementa· know-how you make sure your Exar provides RS-232 line drivers and 
tion of an operational Bell 2l 2A modem will be right receivers for interfacing and a wide 
compatible modem - all from one With our LSI range of op amps to perform amplifi­
experienced source, Bcar. components, you get cation and signal conditioning 

Exar Delivers the Solution 
First, you get high technology. 

quality IC's that form the heart of a 
212A modem. The XR2123 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 

a modem for about 
half the 
money you 
would nor­
mally spend 
for a Rnished 
board and 
reliability is 
improved 
because our 
LSI circuits reduce the 
number of necessary 
parts and the space to 
house them. 

XR-14412 
300BPS 

FSK 
MOD/ 

DE MOD 

functions. 

XR-2120 
FILTER 

212A Compatible Modem 

The Solution is Available Now 

order to implement these devices into More Modem Solutions Just send the coupon below or 
a compatible Bell 212A modem, we Exar provides modem solutions give us a call. You'll get everything you 
have devised a simple and cost effec· for a wide variety of applications, from need, including our compilation of 
tive trouble-free way to evaluate them telephone communications compatible modem design and technical data, 
in a system. E.xar can provideyou with with Bell and CCITT standards to high called the Modem Data Book. 
a modem evaluation kit including speed transmission over twisted-pair So let Exar get your modem 
these three devices, along with all the wires. Modem types available included design going. Send us the coupon 
necessary supporting components, PC are Bell Standard 103 (300 BPS FSK), today. 
board, schematic and operating instruc­ 202 (1200 BPS FSK), and 212A 
tions to minimize your design task. circuits as well as CCITT compatible 

V.21 (300 BPS FSK),V.?2 (1200 BPS Help me make 
my modem! 

D Send me the Exar 
Modem Data Book 

0 Also, send me roore information about 
the Modem Design Kit 

Name___________ 

Title_ __________ 

Company__________ 

Depl/Div. __________ 

Address__________ 

a~---------­
Sta~----­nP ~---­
Phone(__)____&t_ _ _ 

Application _________ 

XR-2 123 1200 BPS PSK 
MOO/ OEMOD 

XR·M4 12 300 BPS FSK 
MOD/ DEMOO 

750 Palomar Avenue 
Sunnyvale,CA 94088 
Te!. ( 408) 732-7970 lWX 910­339-9233 

For telecommunications, industrial, 

for half the cost. 


medical and militaJ)l lC applications 
XR-2120 FILTER ••• EXAR Goes One Step Further. 
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CP/M Users Group Volume 48: 
Catalogue and Abstracts," 
Lifelittes 1(10): 15-16 (March 
1981). 

A description and abstract of the BDS 
C "sampler'' disk available from the 
CP/M Users group. Programs include 
UFE, the AWARJ game, and a pro­
gram to ''tabify" source code. 
26 Cotton, G . "A Master Disk 

Directory," Interface Age 6(11) : 
104-105, 162-167 (November 
1981) . 

Describes a small-c program for a 
master disk directory for CP{M sys­
tems. Features include wild-card 
characters ill,"\d enhanced human­
interface characteristics. Source code 
is given. 
27 Data.pro. "An Introduction to 

Uu~- 'C' Language:' Applica­
tions Softwnre DirectonJ (Delran, 
NJ: Oatapro Research, 1980). 

A reprint and adaptation from C 
Notes: A Guide to the C Progmmming 
Language by C. T. Zahn (Yourdon, 
1979) . Cotltains a description of C 
with emphasis on the language's por­
tability. Features examined indude 
syntax, declarations, initia.lizers and 
statements, machine dependencies. 
28 Dobyns, Barry A. "MINCE: 

Not Just Another Editor," Dr. 
Dobb's foimu.1/ 6(4) : 48-52 (April 
1981). 

A revjew of MINCE, an advanced 
full-screen editor written in C. The 
source code for MINCE can be pur­
chased as well . 
29 Elliott, Conal. "A Very General 

Problem-Oriented CAl Sys­
tem:' Behavior Research Methods 
nnd Instrumentation 14(2): 
165-169 (April 1982). 

A description of a psychology CAI 

system written in C. 

30 Feuer, Alan R. and Narain H. 


Gehani. 11A. Comparison of the 
Programming Languages C 
and Pascal/' ACM Computing 
Sr,rveys 14(1); 73-92 (March 
1982). 

The authors examine two popular 
language -C and Pascal-in terms of 
their design philosophies, their han­
dling of data types, the programming 
facilities they provide, and the impact 
these facilities have on the quality 
and reliability of programs. Finally, 

the authors consider the variou 
types of tasks in which these lan­
guages can be applied. C is favored 
for operating systems and utilities 
programming. Neither language i 
deemed suitable for business pro ­
gramming. Pascal is favored in scien­
tific programmjng becaus of it 
greater safety. 
31 Fiedler, David, ed. UNIQU E 

(formerly The UNIX* Softwnre 
List) (Info Pro Systems, POB 
33, Ea t Hanover, NJ 07936) . 

A monthly newsletter devoted to 
news, announcement and anaJysis 
of the Unix-Cmarketpl!lce. Expensive 
($20/year), but it include news and 
information not otherwise available. 
Useful for keeping track of this 
volah1e topic. 
32 	 Fitzhorn1 Patrick A . and 

Gearold R. John on, "C: 
Toward a Concise Syntactic 
Definition:' ACM SlGPLAN 
Notices 16(12): 14-21 (December 
1981) . 

The paradox of C as a s stems im­
plementation language vis-a-vis its 
"vague (and sometimes incorrect)" 
grammar description is discus ed . 
The authors present a definition f C 
that incorporates into the syntax 
many of the semantics currently de­
scribing the language. Advantages to 
this approach include easier compiler 
implementation and faster compila­
tion. 
33 Fitzhorn, Patrick A . "C: 

Toward a Concise Syntactic 
Description: Appendix:' ACM 
SlGPLAN Noticps 17(8): 89-95 
(August 1982). 

BNF (Backus-Naur-furm) description 
of the C language in a more readable 
form than Fltihom and Johnson 
(December 1981). 
34. 	 Garrett, Roger C. ''Structured 

English for the 'C' Program­
mer/1 Interface Age 6(10); 30-34 
{October 1981). 

Describes an extension to C that 

allows the expression of algorithm in 

English-like phrases. Called C.plus, 

it is useful for the specification of 

algorithms. Global data references, 

local data definitions, and structures 

are all discussed. 

35 Garrett1 Roger C. "More on 'C' 


Programming;' Interface Age 

6(11): 	 26-28, 158 (November 
1981). 

A continuation of Garrett' descrip­
tion of C.plus (October 1981} deaJing 
with executable statement / unary 
operators, and shift and increment/ 
decrement operations. Source code 
included. 
36 	 Garrett, Roger C. "C.Plu 

(Conclu ion),'1 interface Age 
6(12): 34- 38, 142-143 
(De ember 1981) . 

Garrett' con luding article on exten­
sions to C (Cplus), inclllding deci ­
sion and looping structures. Source 
ode included. 

37 	 G wirtz, David A. "A n Tntro­
dtJclion to the C Programming 
Language,'' Mi·rosyst~ms 2(6): 
20-38 {November/December 
1981). 

An introductory tutorial on C and 
evaluation of several popular C com­
pilers (BD Software C, small-c, tiny­
C Two, and Whitesmiths C). Dif· 
ferences in implementation ate 
noted 
38 Gewirtz, David A. ''An lnh' ­

duction to the C Programming 
Language (Part II) /' Mict'OS}/ ­
fems 3(1): 50-58 Oanuary/ 
February 1982). 

A tabuJar comparison of C compiler 
implementations (see GewiTtz, 
November/December 1981) and pro­
gram benchmark tests . Source code 
for benchmark programs is included. 
Price-performance leader is BOS C 
compiler, while Whitesmiths C is the 
only complete implementation of the 
language. 
39 Gewirtz, David A. ''Reply to 

La.rry Hamelin," MicroSJjstems 
3(4): 12 Quly/August 1982). 

Gewirtz agrees with Hamelin con­
cerning pointer clarification. 
40 Gibson, T. A_ and 5 . B. 

Guthery. "Structured Pro ­
gramming, C and tiny-C/' Dr. 
Dobb'~ Journal 5(5) :.30-33 (May 
1980). 

Summary of structured program­
ming concepts illustrated with tiny­
C. Comparison of tiny~C with stan­

dard C. 

41 Gilbreath, Jim. "A High-Level 


Language Benchmark," BYTE 
6(9): 180-198(September1981). 

An examjnation of high- level lan ­



Maked APESpecifications 
• 8088 CPU wil hoptional8087 co·processor 
• o4K10256K ol parlly checked RAM. 
• 32Kor EP ROM space. [Address FBOOOto FFFFFI 

Supports2716. 2732. 2764. and 27128 EPROMS 
• 4OMA ~h ann els lone Is used lor relreshl 
• J Tim~r c hannel s [one is used tor refresh! wllh 1.05 

mic ro·sec ond resolution 
• 8 fev~ls af lnlerrupls 
• I parallel prinler po rt lcenfronlx) 
• 2serial ports 18250 UAflfl 
• IBM compati ble kevboard port 
• Speake r porl 
• Ami ,port 
• 5log IBM compatible e~pans ion slo ts 
• DOS BIOS includ ed on EPROM 
• Supports MS DOS. CP/ MBo and Qunlx 
• Small size:81/2" x 12· mulll·layeredboa rd 
• Operati nglemperalure:0-55° C 
• 	Power. 0 5v @ 3a I - 12v @ 50ma I =12v @50ma I 

-5v not required. but may be required by expansion 
slots. 

• 6 Month Warranty 
I• . .. .. S650 5• . . ........... S515 


NAKED APE SYSTEM 

Admced PC emu lator • Mothe rboard • 2 thfniln1320K 
drives • power tupply • ~eyttc1nlc1 Keyb11ml •G raphics 
Vdeo C1rll • OGS • Basic• Ols~ ~nlrailer • Add 
V td~ Monitor 

$1850 

COMPUTERS 

Appl1 11-EStarter SyJl!m .. . . _.. _.•.. _.. $1655 
Cha 111tl1U11 by Snqua •... ,.. . , . . . . . .. . . . .. . !1875 
Columbia "1PC svstem wlull • •••.. .. ••• •. SZ795 
Columbla MPC IOMB W/Hlt ................... S39DO* 
Calu bla ~p p~ble w/snll .. .. , • .. ...... " S2750* 
Compaq - I dlln .. " • • . • .. . . . .. S2195 
Compaq -2 drhr .. .. • . . • .. .. • . . . . . . . . . .. . . .. $-3150 
CORONA 01la Svslams-Syrtems lncluds320K drfm • 
128K RAM up1nd1ble to5l2K • 640 x326 araphlcs • 
~reen monitor wllll 16 i 13 murtx chmcters • ml1I p.ort • 
pmllel 1M1rl • DOS. Bure. and sollwm . 

PC-I I drlve /dest . . . .. • . .. . . . . $2195 
PC·2 2dnve/d8'k • . • • . . • . . . . • .. .. . . $2415 
PC-HD IOM8yl~ • . .. • • • .. .. •• •• . • •.. .. $37115 
PPC·l I ll rlvelport.lble .................... SZ050 

PPC·22drlvefport.lble . . .. .. .............. . $2350 


Epson QX·IO w/Valdocs . .. . . . . • . .. . . . . . S249S 
Fran ltn ~CEIOOO w/oolor . •. .. . . . •••. . •. . . $925 
fraJL Un A&E 1000 syst1m ..................... $129li* 
Fraoklln AC'El200 • • .. .. •• • • . S152li 
IB MPC systJm . .. .. .. .. . .. ....... $2650 
IBMXT1yste111 . . • • .. . •• .. • • $5300 
K.arpro II .. .. • •• • •.. .. •.. .. ••• • .. •• Sl475 
K1ypro IV , , , .. , .. .. • • • .. $1895 
Morrow MDhtltolt • • ...•• , • .. . .. $1145* 
Hakrd APE-mctherbo• r~ . _.. .. .. .. •. SB50* 
Ha~ed APE Symm SIBSCI* 
NEC Pl:BllOD .. . • • .. • .. • S!l9S* 
HEC APC HOI .. .. • .......... ., $2250 
61botne double {ensllv . . • • ••• • • • Sl435 
01bl111e ber;ull ue • . .. .. .. .. . . • •.. • . .. • •.. St295 * 
PlEO PIPER 784K drt~uollware .. • .. • • • .. • $1055 
Slimline 5-100: Z·80, CP/M. 2M8vte drlm. 64K .• ••• $1955 

TASKMASTER FOR IBM 

<; MTWA RE TO RUN 9 JOBS 


1 ~ 1 ·· : fANEOUSLV 

NOT S9u... ,; ;ir 5350 JUST $125 
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"DoJIOU want low price or 
high performance:~'' 


IRO SIDES prices ar o low YOU 

AN AFFORD highc1· perfommnce.


* Indicates New Item 

FOR IBM PC 

Anrok 6 SIDI ExpHision C..blnal . $435* 
AST 1/0· II S/ 6/C SM9 
AST ComboPlus 64K/ S/ P/ C .. $265 
AST MegaPlu1 II 64US / P/ C/ G . S30li 
AST Meg1P1k 2S6K lor MeDJP!us • . •• • .. . , . S2B5 
dBase 11 lor l'C·DOS , • . • .. •••• • • $429 
Mayas Smart modem 12008 w/sorr .. . ........... S455• 
"ert~l" 720J 350 oraohln • .. .. • .. ........ S445• 
JCS RG8-lll 640 llne. Wllh Cable • . , .• , •• , • , ,, .• $395 
lOIUS 1,2-3 , _... . . . . . • , ... ., " .... $335 
l(eytranlcs Keyboanl • • . . . •. . , . $195 
Moale Carlo 64K. Serl1I. Pmllet. Cloct, 61mo . • • • , S25S• 
Prfnceton HX-12 868 wllh &Ible . . S495 
Ouadllnk l~pple c11r1vimerl ••• . . . . . • S495* 
RAM Seti 64K wHh pnil\' . .fll2 
Rlxon PC112A modem . • _. S3Tti 
ShtJQlft Tllln 3ZO~ drlvo l!SA4ii5-2 ....... , . . . S'245* 

Sysgen 0-10 llOMb wllh Bac~upJ . ••••• •• S2250• 
Sysgen 0-2012DMB wllh B1ekupJ ............ S3100* 

Syigea lmace (SackupJ . . ...... •• . . S875* 
T1mlon TMID0-2 . • . • . .. . $245 
l1ndon IOMB hull disk syslem . _ 31250* 
USI mullldl1pl1v Card . • • . • . . .. • .. • •• . .. • .. S345 * 

FOR ATARI 

Rana Elite lllOO·slngle/ dotJble density lloppy S335 
Ran double dnnsRv softwarn . $45 

MASTER FLEX DISKETTES 

We prl¥,li·l1beled the best brand.5vm warranty. 511:. sclt 

mlor. hub rtnc. IG per bu. 

SSOO S2C/ BDX . . . 5 OfY..., 18/ BOX 

DSDD $21/BOX •. • •. . 5 OTY•S15/BOX * 


FOR OSBORNE 

OSMOS 1- double densrty n1od • $175 
OSMOS4-ZO lor1111l rHd/ Wrile • • $215 
OSMOS s..ao column adapltr £235 

VIDEO MONITORS 

Am de 3006 . •. .. •• . • • • •. . .. . .. .. .. . . .. • .. SI~2 
Amdek JOOA ... - .. • .. . S155 
AmdetJIOA ,........ amberlor IBM .......... S185 
Amdd Color I We rmmmend BMC Campo1llt 13" .• S275 
Amdek Color Uw/ PC tUle . - S435 
BMC 13" Color(9M-AU9191UJ .. S275 
BMC 13" RGB with md lodpple II • •.. . •... . •• S395 
Dynn 12" Qreen (GM-1301 .. •• .. . 20MHz . •. • . Sl2!1 
Oynu 12" llmber 1AM·l211 970 lin~ resoluJlnnl SI~ 
JCS AGB·lll with ~1ble · PC . • S3!15 
PrlncetOJ1 HX-12 RGB lor PC S4S5 
Taxan 12" ~mber . . • •. . . $159 
Tuan Vision-Ill [PC or Apple] •• .. • . . .. .. •.. .. .. S53S 
Tmn Apple 11-El~lerface w/ 80 column Sl45 
OSI PIH'" G ., .. . .. . .. . . Sl26* 
USI Pl-2 12' A $131* 

,USI Pl-3 12" A S\41'1 
USIP1-49' ~ , $137• 

MICROPRO SPECIALS 
FOR APPLE: WORDSTAR & CP/M 


LIST .. . $495 NOW ... $295 

FOR APPLE : INFOSTAR & CP/ M 


LIST. .. $495 NOW ... $295 

FOR IBM· PC, APPLE, & ALL CP/ M : 


WORDSTAR / SPELLSTAR/ M AIL 

MERGE/STAR INDEX 


LIST ... $895 NOW . .. $395 


EPSON 

FX-100 • 160 cps drall • 80 cps correspondence • 15· 
Wida paper • lrlclfon • spro~el • ~raphlcs 

$745 

FOR APPLE & FRA.NKLIN 

AlS CP/M Card-64K. CP/ M 1.0 . •• • •.. .. •.. • . ..... $29.'i 
AMOISk I 3" d:Jsk, 286K. uses std. conlroller . •. , •••• . . S28S 
16K RAM ~rll ....... " ......... -... ~5 
80 COLUM NCard lor JI· &franklin ................. $95 
BO COLUMN wllh 64K-lor 11-E • • .. .. .. • • .. •• •... $145 
dBue 11 lrequlroSCP/ MJ . .............. _..... $419 
Oa~onu 10 MBvtHard disk- BEST BUY .••••••...••. Slti95 
Dumpllno 16K-uraphlcuml bllller. up1nd1bl1 ........ Sl60 
Gnppler- .. • . .. .. • • . •. . .. .. . . • . . ..... Sl2S 
Grap llrcs lnlorl'1cs wlll1 Cabl• . .. ......... . .......... S85 
Hayes Mlcromodem ll wllh MICROPR DPackage •. _ . $295 
INFOSTAR wllh CP/M·-MICRDPRO Pukag• . _.....•.... $295 
Mlcnisol1 MULTIPlli.N ........ , .................. Sl!ICI 
Rana Elll1 Cne-11111 t~e beu ..... _. .. • . . .. • •.. ••• • S275 
Rana Ellls Ono Plus-with ; 0M1oller • . ..•••..• , ••••• . S355 
Rana Ellta Two-double slllrage ................ , . .. $435 
Rana Elite T~nie-quad JlOnge . . . . . .. . ............. $555 
Serlal lnlerlact . . . •. . . _........ . .. _.... _.. _. .. . SIDS 
SSM Modemcard w/SOURCE ...... . .............. $285 
VISTA QUARTET 12 II rlves. thin. 640K. ~DnlrGll ul •• , . • . • SB85 
WORDSTAR wl lti CP/M·MlmPro pachge­

llsl $495 ........................ . , •.. , •. , , . $295 

HID CAR[) , ... , ... _. _......... _, •. , ........ , $115 


MODEMS 

Haves Sm1rtmlldem 300 .. •.. •... •.. .. .. ••.. • •• S215 
Heyu Sm11tmooem 120G- ouue lls the rest ........... $615 
Novallon J·CAT . .. . .. . .. . •. .. .. •.. . . •••• • • SllO 
Hovalion 103/2 J2 SMART (dl reel cGnnecll • . ...•• , •• . $385 
Nov~tlan 1113 SMART [dlratl connec1] . , . . . ...•• , _. , . Sl79 
RIXON RZl2A-300/1200 SMART ............... , • S365 

PRI NTERS 

BrolJIBr HR-IA 11ep; ~al;y . -•. . . •• .• •.. •.. • -•• S695 
Broll1~r HR-15 ............................ $555• 
EpHn MX-80FT .. •• .. • .. • .. • .. ... .. .. .. • . .. . • 5475 
Epaon FX-80 ................................. 5565 
Epm FX-100 • . .. .. • .. .. • .. . •• .. • ••• .• .. • $745* 
f· lO Starwrller 4GcjlS ........................ , . . fl145 
F-10 PrlnlmHter 55cps ..................... Sl495 
Gamlnl-IOX 120 CPS. Ep1on comp1 Uble ....••.....•• $295 
Gemlnl-15 wide cmlaGe lrlcllon/ tractor/ grnphlcs .•• S429 
IDS Mlcroptl1m .. .. • . .. •.. •.. .. .. • •.. • . S495 
JDS PRISM 80. ail opno~s .. • • .. •• . .. ••.. ... Sl275 
Man11~mann-T1Uy 160l willl lmtor . .•. •. . . . . ••. S645 
ManJ1e$mlnB·T1ttv IBOL wide ..................... $670* 
NEC 3550 ••.•.•• _......... _ ........... S1865 
NEC 7730 .. . . .. . .. . .. . •.. • . • . .. .. . .. . . .. .. S2145 
Okhlela . .. uses standard spool type ribbons 

uBZA •..••. serl~l/par1llel/ lrlc1loll/1pr°'ktt •. . . S405 
u83A ............... wld1 •••.. • .. •.. .. .. • 5615 

u92 • .. .... !60cp1. 80 column. parallel . .. .. . .. S495 
1193 • .. • • . • .. .. 160tps. wide . .. •.. • •.. • SB95 

Prowrller [C. noh 8510At •..• 120cps. pr11portiDllll ..• S372 
Prowrller 11 jC. ltoh 1550AI , .•.•. wide carriage •. • • S6S5 
RITEMAH wilh traclar ........................... $385* 
TTlODl4 1Jcps daliy. mlat. parallel .. . . .. . . . !485* 

Verity prices Oy phone. Add 2% /or Visa or M•••••C••d. 
Add 6 1~% on California ordors. Orders porp• l d wlfh 
check. c•stt rers chec" , money order or..,,,, tr1nslor are 
sh;pped prepai d wl fh jn ll>e Conlloon lal U.S. COO 's 
rt1qtJ;ro 10% non.refundable depo.slt (ro~ s1o ck:in g feeJ . 
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guage perfonnance using the Sieve of 
Eratosthenes algorithm on both 
micro- and mini-based systems. 
Source code is included for all lan­
guages. PL/I-80 rates highest in ex­
ecution speed, surpassing White­
smiths C by approximately 10%. 
Other C evaluated include BD Soft­
ware C and tiny·C. Note that versions 
of BOS C include a modified Sieve 
program that would place it just 
below PL/I-80 in speed. 
42 Gilbreath, Jim and Gary 

Gilbreath. "Eratosthenes Re­
visited: Once More Th.rough 
the Sieve/ ' 13YTE 8(1): 283-326 
Oanuary 1983). 

An excellent update and revision of 
the earlier Gilbreath article (BYTE, 
September 1981) on the Eratosthene 
Sieve program as a benchmark for 
several languages. After presenting 
normal timing data, the authors also 
show the effect optimizing can have 
on benchmark speed , A second 
benchmark is presented that exer­
cises the computer's operating sy ­
tern-language interface. The authors 
make two very interesting observa ­
tion concerning C: first, that ''the 
degree of compatibility among the C 
compilers is remarkable" (as they 
note, no C standard exists); second, 
that "programming in C is fun, like 
driving a small car:' All in all, this is 
an excellent article on this specific 
benchmark and the whole bench­
mark approach. Source code for 
benchmarks is included . 
43 Hamelin, Larry. 1'lnh·o to the C 

Programming Language," 
MicrOStJSlems 3(4): 12 Guly/ 
August 1982). 

Note to the editor concerning am­

biguity in the description of pointers 

in the Gewirtz series (see David 

Gewirtz's articles) . 

44 Hancock, Les. " Growing, 


Pruning and Climbing Binary 
Trees with tiny-C," Dr. Dobb's 
foumal 4(5) ; 37-41, 54 (May 
1979) . 

The use of tiny-C in implemen ting a 
c mplex data structure (here, binary 
lrees) is shown . Extensive u e and 
di cussion of pointers. Source code 
· fndud •d. 
45 Hancock, 'L. "Implementing a 

Tiny interpreter with a CP/M­

276 A"IV't l!lel © 8YTE Publkati011• Im 

flavored C," Dr. DoWs journal 
5(1): 20-28 (January 1980). 

Presents the implementation of a 
simple interpretive language on 
CP/M using the BOS C compilei:. 
Useful discussion of the parts of an 
interpreter. Source code is included . 
46 Hendri , J. E. "Small-C Ex­

pression Analyzer," Dr. Dobb's 
Journal 6(12): 40-43 (December 
1981). 

Patches for three problems with the 
address arithmetic in the small-c ex­
pression analyzer are given. 
47 Hendrix, J.E. "SmalJ-C Com­

piler, v. 2:• Dr. Dobb's foumnl 74: 
16-52 (December 1982). 

lmproved version of the dassic small-
c compiler (see Ron Cain's articles for 
details of the original). lmprovements 
include code optimization, data in· 
itialization1 compiler directives, and 
numerous others. (Hendrix lists 18 
new features.) An excellent starting 
point for any software hacker. FuU 
source code is included. This series 
is destined to the same fame ac­
corded the original small-c. 
48 Hendrix, J. £. "Small-C Com­

piler, v.2 Continued," Dr. 
Dobb1s )oilrnal 75: 48-64 
(January 1983). 

Continuation of the source code 
listing for a new, improved smalJ-c . 
Details of the compiler can be found 
in Hendrix's December 1982 article. 
49 Hogan, W. L. "An Evaluation 

of a Raster Scan Display for 
Use in an Ai1·craft information 
Handling System" (Master's 
thesis, Naval Postgraduate 
School, Monterey, CA, 1977). 

Infom1ation system written in C. 
50 	 Howard, J.E. "An Implemen­

tation of a Codasyl "Based Data 
Bas Man gement System 
Under the UNIX Operating 
5 1stem" (Master's the is, 
Naval Po tgraduat School, 
Monterey, A, 1978). 

Data handling features of the system 
are wrillen in C. 
51 Hughes, Phil. "BASIC, Pascal 

ur f iny-C? A Simple Bench­
marking Comparison/' BYTE 
6(10): 372-375 (October 1981) . 

The author u es a simple "card· huf­
flJng'' benchmark program to test 
three popular microcomputer lan­

guages. Tiny-c fares poody, but see 
BYTE, September 1981 (pp. 180-198) 
for benchmarks of other compiler 
(BOS, Whitesmiths, tiny-C IT) . 
52 Jacksnn, T. R. "Letter to th 

Editor," Microsysf~ms 3(5) : 
22-23 (Septeniber/O tober, 
1982). 

This letter notes several problems in 
David Gewirtz's article erie on 
compiler . 
53 Johannsen, ]an-Henrik. "Aigc 

and Argv for Small-C,'' D1: 
Dobb's jounrnl 74: 62 - 4 
(December 1982) . 

An enhancement to lhe ode Works 
version of sma.11-c to implemenf 
command-line arguments and 1/ 
redirection . 
54 John on, S. . ''A Portable 

Compiler: Thet>ry and Prac­
tice;' in Procecdi11g 5th ACM 
Conference on Principle of Prv­
grmnming Ltlri8tta es (1978). 

A technical discus ion of the design 
con iderations in the first C compil r. 
55 Johnson, S. C. and D. M Rit­

chie. ''Portability of C Pro­
grams and the UN1X System," 
Bell System Tuc/111icnl /011mal 57 
(6; pt. 2) : 2021- 2048 (July/ 
Augusf 1978) . 

Discusses the theory behind the 
features that enhan e program por­
tability. Case study presented ith 
transfer of programs from DEC to In­
terdata systems. (See Gilbreath and 
Gilbreath, January 1983, for examples 
of portability on micropro es or 
sy tems.) 
56 Joyce, ). "Review of The C Pu::­

zle Book," ACM Coniputin~ 
Reviews (Junl! 1982): 286. 

Contains a brief i-i>\' iew of Tile C P11::­
zle Book (se~ Alan Feu r, 1 82) sug· 
gesting that it can b' useful in e :plor­
ing inte.rdiaJect differ nee. in (' im · 
plementation~. 

57 	 KeJ"Il, hd~ 1 : • r'~· ·-
111\ Ust: r" 

Look at Tin.1 -C., BYTE 4(12) : 
196-206 (Decmn.ber 1979). 

Includes extensive fa arable analysis 
and r.eview of the tiny- interpreter. 
Hjghlights the program preparation 
system (written in tiny-C itself), as 
weU as the difference betv•e''"l an I 
tiny-C. Commen. • . i1°r 
su.perior docume nL... 11.n. Lncludes 
tiny-C program sample v Hh explana­



WHY DEC AND INTEL 

CHOSE THE MARKWILLIAMS 


C.COl\tPILER. 


DEC and INTEL wanted the best C technology avail­
able, with excellent code density, supporting the full C 
language and their specific operating environment ­
all at a competitive price. 
They found it all at Mark Williams. 

WHY YOU SHOULD 

CHOOSE TIIE MARK WILLIAMS 


C-COMPILER. 


Our C-compiler supports the domfoant 16-bit micro­
computers- 68000 PDP-11~ Z8000, 8086-with a proven 
reliable, high-technology product. We are hipping 
versi ns of Cf r a large numb r of environments includ­
ing CP/ M* and PC DOS:" Both cross and native compiler 
are available. 
Call us for the distributor nearest you. OEM's should 
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Mark Williams Company 

1430 West Wrightwood, Chicago Illinois 60614, 

312/ 472-6659 


Mark 
Williams 

• Company 
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tion. 

58 Kern, Christopher. ''Printf for 


the C Function Library," BYTE 
6(5): 430-434 (May 1981). 

An enhancement to early versi ns of 
BDS C that allows the very useful 
print£ to be used in output process­
ing. Allows printing of numerical 
data in octal a weU a variable preci­
sion . Sauce code and sample pro­
gram using the function are in­
cluded. 
59 Kem, Christopher. 1'The BOS 

C Compiler," BYTE 6(6): 
356-362 Uune 1981). 

A product review of the BOS C Com­
piler that notes th power and con­
ci eness of C vis-a-vis Pascal. Tn­
clude a comparison of C and Pascal 
aimed at tho e "not ideologically 
committed to the proposition that 
Pascal is the most congenial program­
ming language:' The only complaints 
are with Jack of floating-point (avail­
able in library functi ns) and redirec­
tion of 1/0 (also included in later ver­
ions as library functions). 

60 Kern, Christopher. 0 MINCE: A 
Text Editor;· BYrE 6(9): 150-160 
(September 1981). 

A product review of the MINCE 
(MINCE Is Not Complete EMACS) 
editor, which is written in BDS C. 
Useful fea tures noted include muJti­
me capabilitie as well a the ability 
to modify the editor to one's own 
needs. MlNCE is a good e ample of 
the power of BDS C. One major com­
plaint is that MINCE is slow. Kern 

commends MINCE for excellent doc­

umentation. 

61 Kern, Christopher. ''Microshell 


and Unica: Unix-style En­
hancements for CPIM/' BYTE 
7(12): 206-219 (December 
1982). 

A product review of two Un· '-style 
operating shells for CPIM. Both 
Microshell and Unica are considered 
to be useful enhancements to CP/M 
by increasing the system's flexibility 
and user friendliness. Note is also 
made that MARC is a complete oper­
ating system, n t simply a CPIM 
enhancement. 
62 Kem, Christopher 0. "The 

Scribble Text Processor;' BYTE 
2): 302-309 (February 1983). 

A pro Jurt review f thP t..rrihhle text 

processor. The companion proce sor 
to the MINCE text editor, SCRIBBLE 
may be described as a high-level lan­
guage for text manipulation. As with 
other Mark of tl1e Unicorn products, 
documentation is uperb (100-page 
user manual and a comprehensive 
program logic manual) . Kern n te 
tJ1at SCRIBBLE is best when proces ­
ing large, complex documents. 
63 King, B. "The Flexibility of C," 

CPIM Review 1(2): 22- 23, 75 
(JanuaryJFebruary 1983). 

Brief and accurate di cussion of C' 
feaures by an author "who refuses to 
work at a ompany that doesn't use 
C.'' 
64 Krieger, M , S. and P. '· Plauger. 

"C Language's Grip on Hard­
ware Makes Sense for Small 
Computers," Electronics (May 8, 
1980) . 

The aulhors (both 1. f White rnith 
and one of Sofhunrl! Tuo/" fame) de­
scribe and ils use in small-com­
puter environments where portabili­
ty between processors is important. 
U eful pre entation of pointer arith ­
metic is included, as well as a de­
scription of Whilesmiths A-Nat:uraJ 
code (a narrative type of assembler 
code). A the authors conclude, "Tt 
is ironic that the ability to write very 
machine-dependent code with C ha 
enrnuraged its portability. By filling 
the gap between assembly language 
and traditional high-level languages, 
C has ucceeded in. wooing numer­
ous converts from both camps!' 
65 Libes, Don. "Reply to T. R. 

Jackson," Microsystems 3(5): 
23-26 (September/October 
1982). 

A reply to Jackson'· letter noting 
typographical and other errOl's in 
David Gewirtz's eries of articles on 
C com_piler (see T. R. Jackson, 
September/October 1982). 
66 Madden, J. Gregory. "C ; A 

Language for Microproces­
sors?" BYTE 2(10) : 130-138 
(October 1977). 

An early (dark age of 1W7) article ex­
tolling the virtues of C with a tutorial 
presentation of it primary features. 
Notes 110 capabilities and control 
structures. Written befor any micro· 
computer Cs existed, the article con ­
cludes with a hopeful "wait and C:' 

Today, one need simply "look and " 
67 Mark of the Unicom, MINCE 

Text Edito · 0 0Ct1me11lation (Mark 
of the Unicom, 1981). 

While it might seem unusual to in­
clude a user manual for a specific text 
editor in a bibliography on the Clan­
guage, my reasons are many. First, 
MlNCE is written in C, pecifi ally 
BOS C, and includes details on how 
to customize the editor using the C 
language. Second, this manual is the 
finest technical manual J have ever 
seen. It even includes a section (of 
some 50 pages) that di cusses the 
consideration involved in implement· 
ing any text editor. Mark of the 
Unicorn is to be c• mme.nded for 
using C and providing means for 
softwar modification . MINCE i 
high1y recommended as an excellent 
example of a complete system. (See 
Christopher Kern's articles f r 
reviews of the entire Mark of the 
Unicorn's text system- MINCE/ 
SCRIBBLE.) 
68 Mateti, Prabhaker. "Pascal Ver­

u C: A Subjective Com­
parison," in Proceedings of f/1 a 
Sympo i1m1 011 Language Design 
and Progrmmni11g Methodology 
(Sydney, September 10- 11, 
1979); pp. 37- 69. 

Discusses Pascal and C, noting that 
both pos ess comparable data and 
control structures . The pr gram 
structure of C is considered superior, 
aJthough the power and ambiguity of 
C also p se dangers to the program­
mer. C's powerful features are 
counterbalanced by its tendency for 
obscure code. As Maten notes, "Ex­
cellent programs can be written in 
either language.... lam concerned 
that it is all to easy to write incom· 
prehensible programs in C." 
69 McSkimin, J. R. 1'REOAS-A 

Relational Data Access System 
for Reat:fime Applications," in 
Proceedings of COMPSAC 1978 
(Computer Software and Ap­
plications Conference, 1978). 

Interpretive database retrieval system 
written in C. 
70 Meissner, Michael. "Letter to 

the Editor," ACM SJGPLAN 
Notices V(S): 84-88 (August 
1982). 

C ntains an e tensive ommentary 



UNBELIEVABLE! 


Other quality products available from XCOMP. 


CONTROLLERS 
XCOMP manufactures a 
comp lete line of controlle~ 
for all popular drives. The 
X/ R Series is a control ler for 
3 to 300 megabyte drives. 

We also produce a S100 
controller package. A 
microprogrammable data 
board is common to each 
package and operates w ith 
a second drive inte rface 
board . Butter size is 256 
bytes, w ith disk data rate 
up to lOMHz. 

Circ le 428 on inquiry card. 

HARD DISK 
SUB-SYSTEMS 
10 megabyte and 16 
megabyte hard disk 
sub-systems for the IBM PC, 
Apple 11 and Ill and nearly 
al l popu lar personal 
computers. 

XCOMP sub-systems are 2 
to 3 t imes faster than many 
of the competit ion 's and 
come complete with our 
extensive software. 

PACKAGE 
DEALS 
Exceptional prices on 10 and 
16 megabyte formatted 
drives a nd controllers . The 
STIS for $100 computers and 
the STIR tor single board 
computers. An optional Z-80 
adapter allows for simple 
plug -i n convenience . 
Optional equ ipment 
includes software, cables 
and cabinetry. 
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n the Fitzhorn and Johnson artiCle 
(December 1981). Oarification of the 
comma (,) operator in C, as well as 
such features of C as sizeof, arith ­
metic if, and types are included . 
Should be read in conjunction with 
Fitzhorn and Johnson. 
71 Mohler, Lorin S. ''A Disk Align­

ment Routine," Mfrrosystems 
2(6) ; 70 (November/December 
1981) . 

A disk-alignment routine for Tarbell 
single-density drives written in BOS 
C. Source code is included. 
72 	 Ness, David and A. Krigman. 

"MlNCE Editor from Mark of 
the Unicom," lnf01oorld (May 
11, 1981). 

A favorable review of MINCE with 
special emphasis on its capacity for 
large file manipulation tasks and user 
ei<tensibility and modification . A 
typically thorough lnftnoarld review. 
73 Norris, Bill. "C-Bits (All About 

BOS C version 1.45)," Lifelines 
2(9) : 37- 38 (February 1982). 

A note briefly describin.g the bug 
fixes, new features, the new linker, 
and the fi le sieve.doc (benchmarking 
program) . 
74 Pipes and Filters (publication of 

Uni-Ops1 POB 582, Walnut 
Creek, CA 94596-1182). 

A newsletter/journal for Unix, C, and 
Software Tools new and trend . A 
usefuJ guide to the expanding C 
field. (See David Fiedler for a similar­
ly useful newsletter.) 
75 Plauger, P. J. "Review of The C 

Programming Language," ACM 
Compi1ting Reviews Uanuary 
1979): 2-4. 

Plauger considers C to be 11one of the 
itnportant contributions of the 
decade t the practice of computer 
programming" and notes that Ker­
nighan and Ritchie's book is the 
definitive treatise on the subject. 
Although the reviewer is concerned 

ver consistency of presentation, this 
is, all in all, a very favorable recom­
mendation of the "C bible." 
76 Pournelle, Jerry. "User's Col­

umn ... MINCE Is Not Com· 
plete EMACS," BYTE 7(7): 294, 
298, 300 Quly 1982). 

Pournelle reviews MINCE un ­
favorably, although he admits his 
own prejudice. He notes the good 
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features of MINCE, but specifically 
also dislikes M1NCE's habit of telling 
the user "things I don' t want to 
know." Concludes by saying that 
o thers like MINCE. 
77 Poumelle, Jerry. "User's Col­

umn ... There's a New C .N. 
comin~11 BYTE 7(12) : 230, 235, 
236 (December 1982). 

Includes a brief mention of the ma­
jor C compilers available. The soft ­
ware developers' addresses are given 
along with brief evaluations. 
78 Pugh, T. J. aMCALL-C: A 

Commanications Protocol for 
Persona] Comuters," Dr. Dnbb's 
]auma/ 5(2): 16-20 aune/July 
1980}. 

Communications software written in 
c. 
79 	 Pugh, Tlln. "BOS C, A Full 

Compiler from Lileboat Asso­
ciates," lnfoworld (March 31, 
1980). 

Contains a review of the BOS C com­
piler with comparisons to White­
sm:iths full C compiler. Concludes 
that BDS C could use improved error­
handling capabilities but that in 
terms of price-performance ratio, 
BOS C is an excellent product. 
80 Reed, Adam. "An Underline 

Filter for Matrix Printers," 
BYTE 7(3) : 300-306 (Mat'C.h 
1982) . 

The author presents a program in C 
that sets the half-line spacing option 
for DECwrite.r printers1 thus allowing 
fast, legible und rlining of text. This 
is a useful example of the power of 
C in system utility writing. Source 
code is included. 
81 Reid, Larry n.d Andrew P. 

McKinlay, "Whitesmiths C 
Compiler,'1 BYTE (1}: 330- 344 
(January 1983}. 

An excellent discussion of the 
"cadillac'' of C compilers, White­
smith C, which features full Unix 
version 7 compatibility. The inclusion 
of IIO redirection and command-line 
arguments makes the user interface 
for Whitesrniths C programs much 
more friendly. With Unix 7 com­
patibility, Whitesmiths C programs 
are extremely portable (however, note 
the Gilbreaths' comments on the ease 
of portability in all Cs). Whitesmiths' 
documentation is excellent and the 

system is heartily recommended by 
the authors in pite of it high cost 
(about $550) . 
82 Reitz, Randy. ''Small-VOS and 

Small-Tools," Microsystem 4(1) : 
66-69 Qanuary 1983) . 

This article de cribes the use of small­
c to implement 14 of the text-process­
ing programs inspired by th book 
Sofhi.Jare Tools by Kernighan and 
Plauger. A sl1ort section is also de­
voted to a discussion of small-c itself , 
83 Rjtchie, D. M., S. C. Johnson, 

M. E. Lesk, and B. W. Ker­
nighan. "The C Programming 
Language:' D . Dobb's fo1mud 
5(5): 20- 29 (May 1980) . 

The authors present a.n overview of 
the semantics and synta of C. Th e 
str ngths and weaknesses of the lan ­
guage are discussed, with the 
authors concluding that Ci likely t 
remain a high-level assembly-lan­
guage replacement into the far future . 
U efuJ discussions of the C pre­
processor, pointers, and derived 
types are included. A highly recom­
mended article (reprinted from Bell 
Systems Technical founwl; see below). 
84 Ritchie, D. M. 5. C Johnson, 

M. E. Lesk, and B. W. Ker­
nighan. "UNIX T1me-Sharmg 
System: The C PTogramming 
Language," Bell Systems Tec/r­
nicnl ]01mwl 57(6): 1991-2019 
Quly/August 1978). 

Al1 article from the s urce of C itself 
describing the language, its power, 
and its problems. Note that there are 
some discrepancies between this ar­
ticle and The C Progmm111i11g lAnguage, 
Appendix A. Only the latter should 
be considered the definitive descrip­
tion of the language. This article ha 
b en reprinted .in D1: Dobb's Journal "C 
Issue" (May 1980) and i highly re­
commended . 
85 R bertson, M. D. "An Ex­

tended BASIC Compiler with 
Graphics Interface for the 
PDP-11150 Computer'' (Master's 
th esis Naval Postgraduate 
College, Monterey, CA, 1977). 

BASIC compiler written in C to run 
under the Unix sy tern . 
86 Rovegno1 H. D. "Using C Lan­

guage for Microprocessors:· in 
Electro/77 Conference Record 
(1977) . 



Victor. 
Howa first name 

canmaJ(eit
big in the 

business world. 

Whal do sit tak the day. to b ucces ful? 
First, speak several languages. /-lave a large and infallible memory. Adapt 

al lightning sp ed. tay ace ssibl 24 hours a day. B pra tical. And, above all, 
remain implem1d inexpen iVi . 

1J1al' exactly W/JY Victor®i a leader. The leading 16-bit micro ompuler 
in Europe. 

Starl with th fact thal Victor sp aks virtually all We tern language . 
Pluenll .And,you an adapt Victor' k yboarcls to eit/1 r languageorbusines 
specific applications. 

Then, Victor has a larg and u efu/ m mory. Tiwt's vital. 
And Victor is highlyfleXible and adaptable. Wit/J appropriate oltware, 

Victor can perform thousand ofjobsal e/ectroni peed. In fact, Viet.or's ex­
tensive software library allows you to put Victor t.o work in your office, depart­
mentorplant immediately. Productive/ . 

Finally, Victor i co t-con iou . When it comes to price and pe1formanc , 
youcan't buy more computer for Jess. 

A uccess in t11ebu iness world?Absolutely. To find out /Jawa n~ t name 
~an make it big in your business. con la ·t Victor al the addf'ess orphon num­
b rbelow. 

Circle 411 on Inquiry card. 
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SANYO PLUS 

f) SANYO PLUS :)¥:: 
A lull feo1ure. fos1 . Z-80. 64K compure1 with over i2000 of so1Two1e for i1995. 

The Sanyo Plus hordwore includes a 5onyo MIK· 1000 compure' with a bu1lr·ln 12· 
high-res.. 91een phospher 25x80 display. o senal communica1rans pan and a parollel 
prlnte1 porr . The d£>rached k£>yboard is >culp1 end nered and includes a seporoh? 
10.key pod. 

The xrnyo Plus hos dual 5 •!. " double density dnves and feo1ure> o 1arol formotto;,d disk 
copoclry of 624K. 

The Sonya Plus softw are Include> CP/M • aosic and 1h1? unabashed. 1op·do9 Mlcropro 
oppllco1 ion programs: Wordsior. wirh uolnlng gulde. Modmerge 5pellsror. Colcsror. and 
rhe new lnloS1or package lndudong Dorostor and Reporrsror. 

$1995 
Plus we odd o .'.lOO baud direcr conneCJ modem wi1h coble. modem sofrware. and a 
games disk. Plus we 1megro1e and res1 your sys1em and include work copies gen£>rOted 
on yo ur )ystem. 

For more tn formarion coll us a1 Scottsdole Systems. ( No Deale" Please) 

One year wor1onry '99. nve module business sofrwo1e pock ~99 . One drive sys1em 
i1649. Hord disks; 10Mb-~1995/1 6MbJ2.'.l95. 
Coming Soon: Sanyo Plu> w ith 91aphic>. 

ELEVIDEO 

Gu.,. o I t'levideo moilhHer ~~•em rrom 
\Hoot dH.<.ount ond we'I onon9ct on-s.ire 
1n,1ellotion In on)' o f ~~ Uj._ dr1&~ V4o 
t:R.W (oddlrlonal char6e). You con Pon 

:~~~':,~lt~~~~~s::r.= 
80.'.l Coll 
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Televideo 950 
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Zenhh Z-29 
z.,ni rh ZTX 
z.,ni1h ZT-1 
Esplrl1 II 
Ampex 0175 
Amb er 
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$ 469 . 
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i579 
P.'.l5 
i927 

~1 044 
i659 
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i446 
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~699 
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1 o. 0 MG sJer~qe 10 .tOMG b u~.e1 10 
b111oys1em! 
Add P&rmlr,olt. PflJ!llers end sofrwore 
ond we (On •uny te11 ond (onh9uio } 'CHJJ 

syt..1em or low price1. O.oiek •'OIJOn~dt" 
b)' Me>ote S"r"items ~ervKt' 

5·1 SD i2175 
5·80·10 ~4 695 
8000·10 i54.44 
16 !lir ~ysiems Coll 
~t"~••t. 5 e-000 ~YJ.1•1m 1ndudq MP/ M 

\ I / 

-=-~~ 
I \ 

ZENITH 

~ 

~ :liOWW 
i'"; ·~·~~'!-~1-i-! ~-
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S-100 16 b11/ 8 b I MS om a<'ld CP/M 
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Zcnoh. ~JV•t~ vin\Jolly .,.... it>rywhi:r&. fJ\c: 
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9 91e~n K.Je-en -Oftd dual J20K drives. 
Com~} )ICJ:ndcrd w1tti W ·DOS CP/ M·66 
Ooslcc (wlrh IBM-PC comporlble color 
graphks) MocroAl,embte.i . /uync.com• 
monltoitoru. Pcrfoc• Wn rofJM. Pur1t'd 
:!J.pe-nerlM.. PMe-<:t (okTM. Perfif'<I rile•TM. 
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NEC 802JA 
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A d scription of C with particuJar 

emphasis upon good documentation 

practice. 

87 Rovegno, H. D. "A Support En­


vironment for MAC-8 Sys­
tems,'1 Bell Systr..'lllS Technical 

}ot1Hial 57(6; pt. 2): 2251-2264 

Quly/August 1978). 


A description of the support pack­
ages available for the Bell System's 
MAC B microprocessor system that is 
optimized for C. 
88 Runyon, john. "Review of C 

Notes: A Guide to the C Progmm­
ming umguage," DEC Profes­
sional (November 1982): 22-26. 

Runyon considers the book C Notes 
by C. T. Zahn to be an excellent ref­
erence manual to u e as a ·upple­
ment to Kernighan and Ritchie . He 
estimates C to be a more "universal" 
language than either COBOL or 
FORTRAN. 
89 	 Saloman, F. A , "Softw&re 


Deve1opment for Mier pro­

cessors-A Case Study," Pro­

ceedings of COMPSAC 1978 

(Computer Software and Ap­
plications Conference, 1978) . 

A case study of the use of C in a 
traditional assembly-language appli­
cation, a communications switching 
network. 
90 Sethi, Ravi. "A Case Study in 

Specifying the Semantics of a 
Programming Language" in 
Proceedings 7th Annual ACM 
Symposium on Principles of Pro­
gmmming Langimges (Las Vegas, 
NV, January 28-30, 1980); pp. 
117- 130 {ACM, 1980). 

A very technical study of C using 
denotational semantics. 
91 Skjellum, A. "Argnum-A 'C' 

Cummand Line Processor: ' Or. 
Dobb's /oumal 70: 10-31 (August 
1982). 

An enhancement package to BOS C 
to s implify the process of command 
line argument interpretation. Com­
plete ource code is included and it 
appears be easily modifiable aJ1d 
portable. 
92 SkjeUum, A . 1 'Using C Instead 

of As embly Language," Micro­
ystems (5): 33-36 (September/ 

October 1982) . 
Skjellum argues that C can be a re­
placement language for the tradi­

tional assembly-language systems 
programming tasks. Features are pre­
sented (e.g., pointers, program struc­
ture, local variables) that make C a 
powerful language for ystems work. 
93 Springer, Allen. ' 'A Com­

parison f Language C and 
PascaJ," Technical Report 
G320-2128 (fBM Cambridge 
Scientific Center; Cambridge, 
MA, 1979) . 

Another general comparison of C 
and Pascal , 
94 Stankowski, J. B. "The Design 

and ImpJementatlon of a 
General Purpose lnteractive 
Graphic Subroutine Library" 
(Master's thesi , Naval Post­
graduate College, Monterey, 
CA, 1976). 

A subroutine library in C for use 
under Unil in graphics processing. 
95 Stroustrup, Bjarne. "Classes: 

An Abstract Data Type Facili­

ty for the C Language/' ACM 

SJGPLAN Notices 7(1): 42-51 

(January 1982)_ 


A technical article that describes the 
construction of a new data type facili­
ty in C, the class. This construct can 
b used to restrict access to a data 
structure or to a specific set of func­
tions associated with it. Class is de­
fined in the .standard C language and 
source listings are provided. Difficult 
reading, but an interesting example 
of C's extensibility. 
96 T<1ylor1 Jeff. "LIST- A Source­

Listing Program for the C Lan­

guage,'' BYTE 6(6) : 234-246 

Qune 1981). 


A system utility written in White­
smiths C that provides source listing 
output for compiler errm listings 
and which uses RT-11 system-specific 
date routine for heacting. Sou.rce 
Ii ting included and should be adapt­
able (without DA:I'E) t other pro­
cessor and Cs. 
97 tiny- Associates . " BOS Soft­

ware C Compiler" (tiny-C As­
sociates pamphlet, n .d.) . 

Description of BDS C compiler. 
9 Ward, Robert, ed. C U.sers 

Group Newsletter (fo tmer/y1 BDS 
C Users Group Newsletter) . (C 
Users Croup, POB 287, Yates 
Center, KS 66783) . 

An occasional publication directed to 

all users of the C lani:tUage in anv 
form. Emphases include notes of C 
Users Group disks of public-domain 
C programs, as well as technical in­
formation of interest to users of any 
version of C. Essential for all C users. 
99 Whitesmiths C Programmers' 

Manual (Whitesmiths Ltd. , 97 

Lowell Rd., Concord, MA 

01742) . 


A four-part manual describing the 
Whitesmiths C implementation with 
sections on run-time library portabili­
ty issues. 
100 Whitesmiths The C Letter 

(Whitesmiths; three jssues per 
year). 

Publication by Whitesmiths for users 
of its C language implementation. 
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60, 62, 67, 72, 76 


II!. 	 Benchmarks and Comparisons 
A. 	Be11chmarks : 
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95 • 


Terry A. Ward is a progmmmerlnnalyst for 
AcadL'lnic Computiirg Smiices, Uniuersily of 
Northern .Iowa, CedQr Falls, IA 50614.. 

A~ l'lti ® BYTE Publlc.tioru Inc 28J 



--------- - ------

llMPU 
--..- ----------__.._ .. _ ~---

-~ 

Special 
of the 
Monthl 

IBM PC· COMPLETE LINE 

IBM 
PC System Includes 64K IBM·PC w ith. 
320KB Floppy Disk Drive. Controller, 
Color Graphics Card. Monochrome 
Monrror All tor only . S2599.00 

LOTUS l · Z·J SOFTWARE • • S459 

TAVA CORP. PRODUCTS • 

TRUMPCARD '"' 
A unrque memory card with 256K Ram 
Game 110 ana Serial 110 U99.00 
TRUM CARD II 
Sena! 110 and 512K fully populaced 
memory card S599.00 

AST RES&ARCH 
10 Plus-Parallel & Serial Port Clock 
Calendar W/Bat. back-up. Superdrive. 
Superspoof s199.00 
Combo Plus- 256K. Parallel & senal 
Port. Clock Calendar W/Bat. back-up. 
Superdrive. Superspool S499.00 
Mega Plus· 512K. Parallel & Serial Port, 
Clock Calendar WIBat . back·up S999.00 

QUADRAM 
Quad Board • 256K, Parallel Port. Sena! 
110. Clock Calendar with battery backup 

S599.00 
512K Ram wich Serial 110 5799.00 
H RCULliS GRAPHICS CARD 
This card gives you 720 x 350 
graphtcs S499.00 
BIG BLUE •• • • .• . . ... . S479.00 
MAYNARD SANDSTAR SERIES 
M111tlf11nctlon Card •• • . . S95.00 
Floppy Disk Controller . . SZZ5.00 
Memory Card S189.00 
Add·On Memory Module S99.00 
Parallel Pore Module . S7 5.00 
Serial Port Module . . .. . S95.00 
Clock Calendar Module . . .. S75.00 
Games Adapter Module s59.00 

OTHER PRODUCTS FOR IBM 

THE ULTIMATE SOLUTION TO 
THE PC EXPANSION DILEMMA 
FROM LNW COMPUTERS FOR 
YOUR IBMPC AND PCXT 
BUSBOARD "MOTHERBOARD". 
Allows for addition of eleven (11) different 
modules and additional processing power 
through coprocessor BUS _ SJ49.95 
LNW80 CP/M PLUS!$ 
COPROCESSOR MODULE. Z80A 
module runs CPI~ and CP/M PLUS@ as 
well as CPIM 2.2 programs. For use rn 
boch s• and 8" disk drives $249.95 
ASYNCHRONOUS COMMUNICA­
TIONS 1/0. Allows each Busboard co 
coma1n up co B separare serlal asyn­
chronous channels with a total of 15 dif· 
rerem channels S79.95 
5" OR a· FLOPPY DISK 1/0 
MODULE. Replaces disk controller Jn 
PC and is compatible w~th diskettes 
from other CP/M 86 and CPI~ systems 

.. .$169.95 
PARALLEL PRINTER 1/0 
MODULE. Multi-user Printer pore 
addressing, or general purpose 8-blt 1/0 
port .S49.95 
CLOCK CALENDAR 110 MODULE. 
Operates both CP/M 86@ and MSDOSS. 
Also includes back·up barcery and Alarm 
function . . _. .S69.95 
GAME 110 MODULE. Compatible 
with IBM PC Game 110 card. Allows for 
connection of either 2 Joysticks, or 4 
paddles . . . . . . . . S49.95 
DIRECT-CONNECT MODEM 
rtO MODULE. Features answer/dial in 
tone or purse for row cosr long disrance 
services. Program listing arrows for smarc 
modem under BASIC. Speed dialer 
program Included s149.95 
A /D 110 MODULE. 16 Independent 
multiplexed anarog lnpurchannels w/8 bits 
of resolution per channel . ,s 109.95 
8 BIT 110 MODULE. Borh latched 8 bits 
output and mpur with interrupt capabili!y 
fully supported. User programmable port 
addressing for up to 8 modules per 
Busboard . . . . .SS9.95 
PROTOTYPING 1/0 MODULE. 
Utilfzes 3M Scotchflex Breadboard 
prorotyp1ng system. Complete with 40 
conductor 110 BUS connecror and an 
assortment of prototyping pins S29.95 

"J\PPl.E 11 d "'9'"~red 11A<kn""k or ,O,pple Compulttl. "1c 

WORD PLUS-PC 
Word Processing Software $299 

HARD DISK SYSTEMS FOR IBM 
AND APPLE 
DAVONG FOR IBM 

Internal External 
5MB. st495 $169 5 

IOMB. . . S1795 1995 
I SMB . . _ SZZ95 $ ~5 
21 MB. _. . SZ595 SZ795 
32MB .. . SZ995 Ut 

FLOPPY DISK DRIVES 

SHUGART 
SA400 SS/SD . 1169.00 
SA450 DS/DD $219 
SAB00/80I SS/SD 1165.00 
SA850/85 I DSIDD $4 59.00 

TANDON 
TM-100-1 SS/DD 
TM· I00-2 OS/DD 
TM· ID0-4 DSIDD 
TM·848· I SS/DD 
TM-848-2 DS/DD 
SIEMENS 
FDD 100-5 ...• 1119.00 
FOO 200-5 . . 9900 
DISK DRIVE 
For IBM PC 
Tandon 100-2 
Teac SS·B Slimline 320KB 
Shugart SA-455 Sllmhne 320KB 

THE BUSINESS MANAGER 
Integrated Accounting S e 
The best and most complere busrness pro­
gram package on the market Prov1d1ng 
all the software and storage you evef 
wanted. All software pre-Installed on 10 
or 15MB hard disk and reac:Jy to run No 
more diskettes and tedious paper work 
High speed. All programs self·prompnng 
and menu driven. Fully guaranteed and 
supported. lncluclnl General Ledger 
Accounts Recelv•bl• Accou 
Payable Blllln9 lnve 
Payroll Word Proceaor S ng 
Checker Piie Man•geme nt 
Spreadsheet Database Manag.. 
ment System ... ...... , ..CAU 

0 0 1\TJ\ Of!IVE J\PPL£TTE I .o.i'l't.ETIE 1 ~nil TllUW' 
Ci'lllO arr rtQl'lrrrd lf~••kS OI TAI/II Co<portlbOt• 
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WE'VE MOVED 
TO BIGGER FACILITIES (7t4J Z6t -t000 
TO SERVE YOU BETTER Sales and Service: Business & Home Computers 
PLEASE NOTE OUR NEW PHONE 

PRICES AND AVAJLABIUTY SUBJECT TO CHANGE WITHOUT NOTICE 

PRINTERS 


TAVA PRINTERS 
BY DIABLO 
DOT MATRIX PRINTERS 
Model 11 
80 Column/I 00 CPS .. 
Model 31 
132 Column/ I 00 CPS 
Model 3Z 
132 Column/ 150 CPS . 
Model 38 

$599.00 

CALL 

CALL 

132 Column/400 CPS . . S1999.00 

Tava SODM 
Dot Mtx. Epson MX80 
Compauble Printer . . . . . . . S299.00 

DAISY WHEEL PRINTERS 
Model 620 
132 Column/20CPS ...• S899.00 
Model 630 
APl/40 CPS Letter Quality S1499.00 
Model 630 
ECS/AP1·40CPS 
Mulr/-l ngual . . . . • . . . . S 1899.00 

NEC 
SPINWRITER 

NEC 
7710· 1 $1995 351 0 
77 15·1 S2195 351 5 
7730· 1 . $1995 3530 
7720- 1 12595 3550 
7Tl5· I S2595 PC8023A 
STAR MICRONICS 
Gemrni 10 
Gemini 15 

SMITH CORONA 6/J•
TP-1 parallel 
TP·I serlal 
C~TOH 

GX·IOO /50 CPS Dot Mamx) 

1550 (IS") 

$1395 
SU95 
$1595 

. S1895 
S 495 

CALL 
CALL 

S579.00 
SS79.00 

S249.00 
S469.00 
$699.00 

F·IO 140 CPS, Letter Oual.) SU95.00 

F· lO j55 CPS. letter Oual I $1695.00 

OKIDATA 
82A 
83A .. 
84AP parallel 
84AS serial 
92A 
q3A 
IDS PRISM 

S429.00 
........... S699.00 

....... S999.00 
..... $1099.00 

... SSZ5.00 
.. S999.00 

Prism J32 IB & W) $1395.00 

Color .. S CALL 


•CJ'IM ~tlll CPIMB6 ~·e reg1siett'd cr~aru ol 0191<11 
~.wen ,I'(: 

BROTHER bRXhet. 
HR-I A parallel 
HR·I A serial 
HR- JS 
Tractor feed optron 

appla fu 

APPLE lie 

MONITORS 


AVAILABLE (AU Models) 
AMDEK MONITORS 
Color J 

Color II 
Color Ill 
300A 
3 10A 

$769.00 
S869.00 
$599.00 
SU5.00 

CALL 

U59.00 
699.00 

$399.00 
199.00 

SZ39.00 

PRINCETON GRAPHIC SYSTEMS 

His Res. Color CALL 


Computer System. Concroller. Two Disk 
Drives. Monitor . S1890 
TAVA PLUS COMP R SYSTEM 
IAPPLE II+ COMPATIBLEI 
64K CPU Expandable ro I28K 2 Dlsk 
Dnves Controller Card Mornror. Parallel 
Port. Serial Port. 2 Game I/O's, CP/M~ on 
bOard. DOS 3 5 S1299 
Apple II • Compatible Computer 
System \.V/48K of memory. One "Data 
Drive" disk: dnve. Conrroller card. 12" 
green screen Hr-Resolution Monitor All 
Cables are included for a Compushack: 
pnce of 
Addltlona' Drive 
With purchase of above 
System 

S999.00 

~100.00 

OTHER PRODUCTS 
FOR APPLE 

Speclal of the Monthl 
$259 

TAVA CORP. 
DATA DRIVE 

100% Compatible Disk drive for 
APPLE u+ and APPLE lie Runs DOS, 
CPMi» Pascal software 
APPLETTE DRIVE •••••• • • S269 

16861 ARMSTRONG. IRVINI. CA 92114 

'AVA PRODUCTS FOR APPLE 

Cooling Syst~m and 
Power Monitor $ 59 
Joysuck 49 
BO Column Card s149 

HAYES MICROCOMPUTER 
PRODUCTS 
Mlcromodem II 300 baud S299.95 
Smartmodem 1200 baud S529.95 
PERSONAL ,AC OUNTANT 
Software for your Apple lie and Apple II + 

EPD P RODUCTS 
lemon Surge Proteaor 
lime Surge Protector 
Peach Surge Proiecror 
Orange Surge Procecmr 
Plum Surge Procecto1 

S199.00 

S49.95 
S79.95 
$89.95 

1129.95 
S48.95 

DEC Rainbow 100 
Keybaord. CPU. Z·S0/8088. 64K. Serial 
RS232 Port. Two X·400KB Disk Dnves. 
Morntor. CP/fvl86~80 Software. CALL 
( OMMSOFT PHOTOCASTER 
Features apacked system to take. process, 
store. print. send and receive color and 
black and white photos with your Apple 
II computer. 
PC 100 Disk: software 110 board. manual. 
demo rape S499.95 
PC 101 All the above plus Panasonic N 
Camera. RGB flJrer accessory S749.95 

CALL YOUR LOCAL 
COMPUSHACK DEALERS: 

Ca• 
C.1llfornta Concord f4UJ IH....751 

., ••, 161-1000 

l• ,_.....,. i>UJ 947-9505 

Si.an kfr't.IMD V,H.k-1 fJTlj 906•7000 

S,...n Jo~ f4011 9 J J • 'l444 

~.. R.imon 1•n18J8­ HU 

'"""' 1114f 7J0·7lH 
\V.Hr...a: Crr f4151 9-4S · l.011 

C.alar.ado Dftlv('1 'J:O)I 4:U""4SU· 

Idaho r~....,, F "' 

1111no11 (h!("ttg0 IJI ZI 964--4611 

~406, ll'l •lll l 

jfOOI Hl·SUI 

j1161 924-U'M 

jJUf JU•OU6 

flUJ l58· 106J 

,...., ••••,,, 0 

f4U1J 249·86o'i 

Ot-9JS-04.IO 

fotONO 

U.I(. 

·c;,u fOR HUMBEi 

"'LL FLOPPIES REPAll!EO QUICKLY l\f I.OW COST 
HEADOUARTIRS/Tnl!X1 111667- ANIWllR llACICJ COMPDIHACK IRIN 
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Chisel Your Code 

with a Profiler 


This software tool can help you speed up compiled programs 

The tim and effort required to 
construct a software pr gram for a 
microcomputer application depend 
on the tools available. Without soft­
ware tools it may not be fea ible; with 
an assembler it may take months; 
with a compiler an application pro­
gram can be written in onJy we ks. 

A compiler is a tool that reduces 
the amount of toil required to de ign, 
code, debug, and document a pro­
gram by about a factor of 10. Unfor­
tunately, this 10 to 1 advantage is off­
set by at least a 2 to 1 size disadvan­
tage. That is, a compiJed program's 
object code is typically at least two 
times longer than it would be if the 
program had originally been written 
in as embly language by a competent 
programmer. 

The amount of code generat d is 
not usually a problem. Each addi­
tional 2000 bytes of code above a 
system's li11Ut require another 

Editor's Note: Tire profiler progmm rlisc11sserl 
liere, wrltltJI iii 11 combi11afio11 of C and tlSSl'lllbly 
longuagl', l/JllS dl'l!l!loped 0 11 a Winlek Sµri11t 68 
microcomputer, a 6800-based software dtV1•lop111~11/ 
syslr:m. However, tliis programming tecl111iquc is 
sufficie11tly flexible for yo11 to i111plrm~11/ ii 011 most 
microromputus. _. S. ). W. 

286 Al.lf\ltl 1983 €) BYfE PubU..1lon1, Inc 

by Dennis Leas and Paul Wintz 

EPROM (erasable programmable 
read-only memory) or ROM d lip. 
Unless you plan to set up 1000 or 
more identical systems running the 
program, the e ·tra ROM per system 
is preferable to the time and expense 
it would take t write the program in 
assembly language. 

On the other hand, some applica­
tions are significantly hampered by 

A profirer isolates a 
section of the code so 
that you can optimize 

it for fas test 
execution time. 

the time required by the processor to 
execute compiled code. If the com­
piler produces twice as much code, 
the processor will take twice as long 
to execute the code. lf the additional 
e ecution time cannot be tolerated1 

you must either rewrite the pr gram 
in assembly language or find some 
way to make the compiler-generated 
code execute faster. 

Enter the Profiler 
A profiler is a computer program 

that allow you to modify the com­

piled program in order to reduce the 
execution time to nearly wh. t it 
would be if the program had been 
written in assembly language, but at 
on1y a fraction of the effort and ost. 

Why lt Works 
lf you analyze a microprore or 

system that is executing compiled 
code, you almost always find that the 
processor spends 90 percent of its 
time executing 10 percent of the ode. 
In other words, the processor pends 
most of its time executing a particular 
subroutine or a small section of the 
code. The idea is to locate thi par­
ticuJar ection and then modify it to 
execute faster. Oearly, finding this 
section and rewriting it in assembly 
language is preferable to rewriting 
the entire program in a mbJy 
language. 

A profiler isolates a section of the 
code so that you can optimize it fur 
faster execution time. If the exe ution 
speed of this section of the code can 
be increa ed by a factor of 2, th ex­
ecution speed of the total program 
will be increased by nearly the same 
factor. The final product is a om­
piled program that remain twic as 
large as the equivaJent assembly c de 
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but executes at about the same speed a stop address. The section of code 
as if it had been written entirely in to be analyzed could, of course, be 
assembly language. 	 the entire program. The profiler then 

The profiler monitors an applica­ divides thls section of code into 16 
tion progTam while it executes and subsections called "bins!' As the ap­
then computes and display a plications program executes, the 
histogram of the length of time the microprocessor interrupts every 1J6 
application program spend ex­ second and the profiler examines the 
ecuting different subsections of its program counter. 1£ the value in the 
code. program countet (the instruction ad­

Our version of a profiler is an in­ dress) faJls within the section to be 
teractive program that first asks you profiled, the profiler scores a hit and 
to specify the section of code to be records which of the 16 bins contains 
profiled by stating a start address and the hit. This process continues until 
-------------------------------. 

* * WE ARE BYTE MAGAZINE'S THIRD OLDEST ADVERTISER * * 
COMPLETE SYSTEMS FOR A WIDE RANGE OF APPLICATIONS, FOR VARIED 

LEVELS OF SOPtUSTICATlON. a&16 BIT, S-100 AND NON s -100, SINGLE AND/ 

OR MULTI USER, FLOPPY ANO HARO DISK CAPABIUTI', SOITWAltE , PE­

RIPHERALS, SERVICE AND SUPPORT. 


COMPUPRO/GODBOUT SPOKEN HERE: We a re proud of uur recent d ­
igrmtion as Compu Pro Systems Center! We feature Hw high pcrfonnante, versatile 
808518088 dual processor 816 systems with uniqu version of MP/M lhal a llows 
s imultamous U5e of both processors. 

Ah NEC APC: The best 8086 system on the market! Gives ytiu more 
~ for your moneyf For unde r $4,000: 8086 pl'ocessor, two double slded, 
-._double density 8" drives, J28K RAM, •legant !.: yb <1rd ~nd monoco! ir 

display (color optional), MS DOS and/o r CP/M 86. 

EPSON QX 10: l'ruly user frtcmcUy. Our entire stn ff loves this systt>m. You ca n 
draw pie charts and bar graphs in two minutes with no prio r CDmputer e pC'ri nee! 
rncredibly etisy and ~-atisfying lo work with . for under 3,000: 256K RAM, c-umplete 
VALDOCS software, rlASO ki;ybo~td . We also stock liX20, new F.X80 p rinte r. 

MASTER MAX: ZSO, S- lOO with dual 8" drives (Winchester option). Uses ln ler­
tontine n 1<1 I Micro CPZ48000 stngle card compute r. 4. OMA chanriels & u niversaJ 
interrupt cont ro lle r give greal versatility and speed. $2740 lnclud i; CP/M. OP­
TIONS: double sided drives, 1'UIU30DOS, ICMS s l ~ve card~, 220v/50HZ operation . 

IMS MULTl USER SYSTEMS WITH TURBODOS: 280, S-100 CP/M com­
patible. Slave cards give each ust>r ZOO CPU . MK RAM, 2. 1/0, N~1 spi:ed degrnd ilticm 
<1s t1 ser a re added! Nationwide ~crvice depot.~. 

GRAPHICS: MICROANGELO ( -100) OR MIRAGE (RS2J2). lontichrvrnl' r color. 
AUTOCAD: rnteractivc gr11.phlcs software for ~rd1ilec ls1 hgine«rs, , lht,>n;. 
HOUSTON INSTRUMENTS digiti?.er and plotte rs . 

ESQ 1; Legal time and billfng software imple rncntl:'d 11n o ur MASTERM/\ ', lMS (J r 
GODBOU1'. On s'ite tmining a nd complete ~oftware for NY qw1d sla t~ nreo. 

PERIPHERALS: CRTS (Te.levideo1 WYSE, 1-hlzeltin ); dot matrix and lettt'r q1.1;ilily 
• 	 prinlets, S-100 boards &: m;iinframes, n PPY disk sub y$tcm~ (Shugart, Oumc, 

Tandon, Per Sci). Ft1U line of l~AM and ilccessorles for IBM P . 

SINGLE OR DUAL WINCHESTER SUBSYSTEMS: Dual ve1·i.J 111 solve· 
back up p roblems! lmpl t::ment d for CPIM. Turbodo , TRS 80. IBM P . Osborne. 
Apple, many others. Very low prices. 

CROMEMCO DUAL PROCESSOR: ZS0/68llOO, Ah ZBO CIO p. c. 

HAZELTJNE ESPRIT III: $795. Televideo 950 emulator corn pnrable p rfotrn­
.. a nc or $2()() less! _ uanH ty, OEM.'1nd dealer discnunts. 

3270 NETWORK: Telatype rnnlroUers, prinlt!r.li and termina l . Cos t effodive, 

CAl..l OR lrVTUTE FOR FR££ PRODUCT SPECS ON ANY ITEM WE CARRY 

WE EXPORT 	Over5eas Callers: Phone ~212) 448-629/j 
TWX 710 568 2844 or Cable: OWENSASSOC 

JOHN D. OWENS Associates, Inc. 
12 Schubert Street, Staten Island, New York 10305 

(212) 448-6283 (212) 448-2913 (212) 448-6298 

the program finishes or one of the 
bins fills with a maximum of 255 hits. 
At this point you can elect to display 
a histogram of the bin hits in a bar 
graph on a standard video-display 
terminal or line printer. 

Details of the Profiler 
Our profilets parameters were 

d1osen mainly to facilitate writing the 
profiler program. The number of 
bins-16-is convenient for arithmetic: 
operations and as a number of bars 
to display in horizontal bar graph for­
mat on a conventional video display 
terminal. Six interrupts per second 
appear to be sufficient and posed no 
design problems for our profiler 
because 8-inch floppy-disk drives 
spin the disk at a rate of 6 revolutions 
per second and generate an index 
pulse once per revolution. (On the 
Wintek Sprint 68 microcomputer the 
only additional hardware required 
for the pro£i1e.r is a jumper on the 
floppy controller module to feed the 
index signal to an unused PTA con­
trol line to generate the interrupts.) 

Our profilet consists of an interac­
tive part and a kemeJ. The interactive 
part handles the user interface. lt 
prompts you to enter the FWA (first­
word address) and the lWA (last­
word address) of the section of code 
to be analyzed. It then divides this 
range (LWA to FWA) into 16 equal 
bins and displays the bin size on the 
video screen. If the range is not a 
multiple of 16, it increases the lWA 
until it is, and so informs you. The 
interactive part of our version of the 
program was written in the C 
language and compiled into 6800 ob­
ject code on a Wintek Sprint 68 
microcomputer. 

The kernel part of the profiler is an 
interrupt-handler subroutine. As a 
program executes in the normal way 
an interrupt occurs every 116 second. 
The kernel subroutine reads the 
value of the program counter fro.m 
the stack and determines if it- fa1Js 
within the profile range. H so, it 
scores a hit1 increments the ap­
propriate bin counter, and ends with 
a return from irrter.rupt. When a bin 
is full (255 hits) interrupts are dis­
abled and the program executes to 
completion. Our version of the kernel 

http:prinlt!r.li
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is a 20-line 6800 assembly-language 
program. 

At this point you can direct the in­
teractive part to display a histogram 
on the video screen or line printer. 
The histogram is displayed as a 
horizontal bar graph with the length 
of each of the 16 bars proportional to 
the number of hits in the correspond­
ing bin. The profiler scales the bars 
so that the longest bar is equal to 80 
(the number of characters per line on 
typical video-display terminals}. 

A Case History 
Wintek started the development of 

a resident 6800 C compiler in 1979 by 
writing it in C, using the C compiler 
to compile itself, and writing a 6800 
code generator. When first brought 
up on Winte.k's Sprint 68 microcom­
puter, the C compiler ran too slow­
ly; a test program required 10 
minutes and 45 seconds to compile. 

We ran the profiler on the compiler 
as it compiled the test program and 
obtained the histogram presented in 
listing 1. Note that the processor 
spent about half of the 10 minutes 
and 45 seconds executing the code in 
the range of 7898 to 8098 (hexa­
decimal memory addresses). We 
decided to take a closer look at this 
section by ~g the profile over 
the range 7898 to 8098. This higher­
resolution view, shown .in listing 2, 
shows that the code between 7C18 
and 7018 offered the best prospect 
for improvement. Consequently, we 
carefully rewrote these toutines in 
assembly language to obtain a 
modified C compiler. Next, the 
modified C compiler was used to 
compile the test program. The perfor­
mance of the improved C compiler is 
presented in listing 3. When compar­
ing listings 1 and 3, keep in mind that 
our profiler scales the htstogram so 
that the 1argest bin count is 80. The 
results show that we removed the 
bottleneck and reduced the execution 
time from 10 minutes and 45 seconds 
to 6 minutes and 35 seconds. 

Summary 
The use of a profiler can greatly 

speed the development f>f compiled 
programs. Because 90 percent of pro­
gram execution time is requiredby 10 

Listing l: Output of our profiler from the f!Xami11atio11 of the C compiler as it compiled a 
test program. The histogram shaws the relative number of times that the processor was inter­
rupted while executing cede within each of the 16 different memonj locations or bfrrs. The 
listing shaws that code within the memory area of 7898 hexadecimal took the most processing 
time, to execute. 

01 SYO IPROFILE HlSTOSRAH 
6~S hil s r~carded 
4999 * 
5099 * 
5B9B *"'* 
6099 :t: .iO~*U 
609!! ·n * 
70 7~ J************ * ·-*'* 
7990 *' ' **' * ~' **** *· **************'*''*'*'**'*********************~******* 
609B ~ * Y~ *******'***'l 
ll 891J "'*"'"'· '1099 ~nu 

'7 8 9!! * 
A090 :II.Ji< 

~ 09 fi *' ~··•~ *'**** * *** ** - *~*** 
i;. o i;s ~· 


ll:J'i'S ~'I U:hU .il' :i; U 

cove uu 

Listing 2.: Modified examination of the C compi1er as it compiled the test program. By redefirdrig 
Ifie area of memory recorded by tlte profiler, we gained a more det11iled histogrt:1m showir1g 
that the code within memonJ area 7C18 through 7C98 hexadecimal took most of the process­
ing time. 
Ol 6YO ! PROF!LC M!STOGRAH 
519 hit ~ reco~ded 
'ltl9 il 
7YJB )f. 
79 ·~ 13 

7 (11z ~: ·· * 
/A? B 
',l l~ l s * 
:t l\S' C 

rr l c , *u* :n: ~**** * n :, . _., u•:n:nnu·n :u n u**'"'* *********1<*****U~:t.***' 

7 C119 **"***U*********Hf.*•U•~·*UO:UU**** H*U *.UU.U * uu.uu:i; 

7 Dl8 U 

7f•9 S · 

I ElEl ~ 
7E90 Kt 

1r11J * 
7r~e * 
JJ016 u .u 

Listing 3: Hlstogmm for the revised C compiler. With the processing bottleneck removed, 
the listing sl1ows a relatively even amount of time required for all sections of the compiler 
code. The execution time improved from 10 minutes 45 seconds for tl1e original version to 
6 minutes 35 seconds for the revised uetsiort , 

Ol SYO!PROFlLE HISTOGRAM 
1001 hit ~ r@corded 
<IB9B t 
4 C9B 'i 
::>ON; * 
t; ~ ' E °' 
:58 118 * ···**** 
!':ir 9B ~ . ~. 
6096 _, 

i. ~ 93 ; **** .i: UUU.t :f.t' . * :.: * 
6scrs ~:t~ nnn:ttnn~ *4'U 
6C 98 n: 
109a ' ~*tt~~ ~ · ; l t l ' ' ' • ~t•~ • 
7~98 ~ : :u: 1 :~ t~ H a ' H~1n :f .fOH '"-******** ***U**l**** ·''**** *"* ·*"*'** • n 
7 9911 H H ; .t. 

7C9 EJ 1.q., : i:~f. 'l° ~ ·l'..;,,n • -t 1 •~ f tl ~ U t f ~ 


BO<; £: H r~n . H I t : · ~ i ~I H H I " tr.- ;t 0 if;l,U•.** "' ''** ~· :u 
B"•l S'!l U t.t ~ FHH"4 Ulf II 11\ It 

percent of the code, modifying the 
Det1nis Leas is asoftware engineer for Wintek C.or­slow 10 percent of the code will be a 

pomtion (1801 Sot1th St., !Afoljt!tll, IN 4790!1). He more efficient use of your time than 110/ds a degree in electrical engineering from Pur­
writing the entire program in due U11iversity. 
assembly language. By developing Al tire time the artide 11111s u;ritten. Pu11/ Wi11tz 
your own profiler pro~ you can was president o[Wfntek Corporntio1t. He has si11ce 

retired from the camp1my and is living i11 Newsignilicantly reduce the toil and time 
?.eat.and.required for program development.• 





A New Shape Subroutine for 

the Apple 


Athletes pole-vault, race cars spin, 
and fighter planes fire at enemy air­
craft. ls this the real world? No, I'm 
talking about fast, smooth animation 
on the Apple II high-resolution 
graphics screen . In the past year, 
dozens of new Apple II programs 
have achieved such awesome anima­
tion capabilities that severa1 years ago 
most Apple programmers would 
scarcely have believed them possible. 
After trying unsuccessfully to match 
the quality of the commercially pro­
duced animation in my own assem­
bly-language programs, I realized 
that the problem stemmed from the 
standard Apple shape subroutine 
that I was using to display the shapes 
I wanted to animate. 

Standard Hi-Res Package 
The hi-res (high-resolution) 

graphics package I was using is the 
standard package supplied by Apple 
Computer. It once was supplied with 
aU Apple Il computers sold, and it 
can now be found on the volume 3 
disk of the Apple Software Bank 
Contributed ProgTams, available from 
Apple dealers. Indeed, this package 
was eventually incorporated into the 
Applesoft language to add hi-res 
commands. Written in machine 
language, the package includes 
subroutines to clear the screen, plot 
a point, draw a Jine, and draw a 
shape on the hi-res screen. Although 
the dear, plot, and line subroutines 
work well in animation, the shape 
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subroutine is much too slow to allow 
shapes to move across the screen 
quickly, smoothly, and without 
flickering. 

The speed of the shape subroutine 
is the most important factor in anima­
tion for two main reasons. First, the 
speed with which the subroutine can 
plot the shape, erase it, and plot it 
again in its next position Hmits how 
fast any shape can move across the 
screen. Second, in a typical anima­
tion scheme, a snape moves from one 
position to the next in four phases, 
which correspond to the time re­
quired to plot the shape, the time the 
shape remains on the creen, the 
time required to erase the shape, and 
the time that the shape is not on the 
screen at all. These four phases 
repeat each time a shape moves to a 
new position. The time spent during 
each phase of the process determines 
how fast the shape moves and how 
smooth and flicker-free the animation 
looks. To maximize the smoothness, 
the time used in plotting the shape, 
erasing the shape, and leaving the 
shape off the screen must be 
minimized, for the human eye 
perceives these phases as con­
tributing to the flicker of the image. 
On the other hand, if the amount of 
time the eye sees the image whole on 
the screen is significantly greater 
than the time required for the other 
phases, the image appears to move 
smoothly across the screen. Minimiz­
ing the time the image is totally off 

the screen is not difficult, for all 
calcul.ations for the next plot can be 
done while the image is on the 
screen; when the image is erased, if 
can then be immediately plotted in 
the new position. The times required 
to plot and erase the shape, however, 
are directly determined by the speed 
of the image subroutine. If the sub­
routine is slow, the plot and erase 
times are Jong, and the image ap­
pears to flicker as it moves across the 
screen. 

Representing Shapes 
To understand why the standard 

Apple shape subroutine is too slow 
for most animation purposes, you 
must know how the subroutine 
works and especiaUy how it expects 
a shape to be represented in memory. 
A shape is represented by a series of 
vectors in memol)'i with each vector 
specifying if a given pixel should be 
turned on. It also specifies which of 
the four adjacent pixels should be ad­
dressed by the next vector. This 
scheme best suits the representation 
of simple, single-line shapes such as 
those in figure 1. Unfortunately, if a 
shape must be filled in or if the shape 
has any detail drawn within its boun­
daries, as in figuxe 2, the shape's 
representation is awkward and inef­
ficient at best. In these cases it is 
often necessary to overplot points 
and use many vectors that specify 
motion without plotting. Moreover, 
if the shape is large, the sheer size of 
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Figure 1: Because they are easily represented in memory /Jy a series ofvectors, these simple single-line closed shapes are s11itablefo rdisplay 
/Jy the standard Apple sl?npe s11bro11tine on the hi-res gmplrics screen. 
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the vector table becomes unwieldy. 
When the time comes to plot these 
shapes, the subroutine steps through 
the table, and each vector takes up a 
certain amount of time. If the vector 
table represents the shape inefficient­
ly, the end result is wasted time in the 
plotting of the shape. 

Similarly contributing to the slow 
speed of the shape subroutine is the 
inclusion of scaling and rotation fac­
tors. In order to plot a shape, a call­
ing routine must specify a scaling fac­
tor that determines the plotted 
shape's size (actual size, double size, 
triple size, etc.) and a rotation factor 
that determines the angle through 
which the shape is rotated before 

plotting. AJthough these factors are 
useful in some applications, using 
them with shape animation rarely 
produces satisfying results, and these 
calculations slow the subroutine 
considerably. 

A New Shape Subroutine 
After realizing that the speed bot­

tleneck in my programs was caused 
by the shape subroutine, I went 
about designing my own subroutine 
wi th two criteria in mind. First, the 
subroutine had to be high speed to 
minimize image flicker, and second, 
the method of representing a shape 
in memory had to allow complicated 
images to be plotted as quicl<ly as 

s imple single-line shapes of the same 
overall size. One way to meet these 
criteria is to use a bit picture to repre­
sent the shape in memory. In other 
words, the shape is represented in 
main memory in the same form in 
which it is ultimately represented in 
the hi-res screen memory when the 
shape is plotted on the hi-res screen . 
Plotting the shape is then simple and 
fast: the bytes representing the shape 
in main memory need only be 
transferred to the hi-re screen 
memory. I used this technjque in 
writing a fast shape subroutine 
suitable for animation. 

The table of bytes that make up the 
bit picture is called the shape table. 

(2a) (2b) (2c) 
I 
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Figure 2: The detail within these sliapes makes their representatio ri as vectors i11 memory i11efficie11t; tl1erefore, rl1e slnndard Apple shape 
subroutine is neither well s11 ited nor easy to use for the display of tfiese shapes on the hi-res screen . 
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(3a) 

••••• •• •• •••••••• 

•••••• 

~SPLIT HERE 

(3b) 0 0 0 0 0 0 a o 
0 0 0 0 0 0 0 0 
0 0 0 0 I 1 1 1 
0 0 0 I 0 l 0 0 
O' 0 l 0 0 l 0 0 
0 l 0 0 0 1 0 0 
0 l 1 1 l l l 1 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 

0 0 0 0 
0 0 0 0 
l I 1 0 
0 0 J 0 
0 I 0 0 
l 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0010100 0010000 
0100100 0100000 
I 0001 00 1000000 
1 1 1 1111 0000000 

'--' 
AODED 
ZEROS 

(3c) 1111000 000011 I 
0010100 0000100 
0010010 0000010 
001 0001 00 00001 
1 l l 11 1 l 00 0 0 00 0 

(3d) 18 Oi 
14 04 
12 02 
11 Ol 
7F 00 

Figwe 3: To frmn a shape table, start by draw­
ing the desired shape on graph paper, using 
1s and Os to represent "on" and "off' pixels 
(3a) . Next, split each line of bits into 7-bit 
groups, padding the last group of each line 
witlr Os if necessary (3b). Then, reuerse the 
order of the binaty digits in each 7-bit group 
(Jc) and conuert to hexadecimal (3d). Later 
yo1t must add height and width bytes as 
descn"bed i11 the text. 

A shape table is most easily formed 
through the use of the shape-editor 
program presented later in this arti­
cle. To form a shape table manually, 
start by drawing the shape on a piece 
of graph paper with one pixel per 
square, as in figure 3a. Use ls to 
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All apples taste different, so is our drive . 
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$265 
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Dlsk Controller s 65 
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RF with sound s 25 
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SEKON COMPUTER introduces another Second-to-none product, the 
SEKON·S Disk drive, for Apple lie, SEKON 64, IBM PC or other computers, 
Like our interface cards, SEKON·5 costs less and performs better. And it has 
a one full year warranty. Call your dealer or us for our extra special 
int roductory offer. Dealer enquiries invited. 

"SEKON, Second to None!" ( S E H~)
SEKON INT'L. CORP. OF AMERICA (800) 423·4303, in CA (213) 936-1577 

2210 Wilshire Blvd., Suite 577, Santa Monica, CA 90403 Telex 181121 

SYSTEM 83 
What's your problem? 
Software development; color graphics; high speed communi­
cations; industrial control & robotics (FORTH); word pro. 
cessing /document formatting; computer time-sharing; timing 
ol Hawc:llion marathon; farm management; CAD/CAM, labor­
atory control; CAT scan, dermatology graphics; medical 
analysis; pattern recognition (music/speech); relational data ­
base; telecommunications; mobile geophysical studies; data 
copying; automatic typesetting; data processing security . . . 

What is your need? Le DUAL SYSTEMS be the solution. 

1EEE·696/S.100 based, 68000/UNIX~ multi-user/multi­
lllsking, 20/80M byte. 
Call today 1or information! 

:>UAL. 
represent on pixels and Os to repre­

DUAL SYSTEMS CORPORATION
sent off pixels. Draw the smallest 

2530 San Pablo Avenue • Berkeley • CA94702 (415) 549-3854 • 172029 SPX
possible rectangJe that still encloses 

Clrcle 151 on Inquiry card. AllpM l.98l © BYTI! PubU1:111io111 ln< 295 
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ug t9, 19.2 Kbaucts.) addresses- so theoretically you could address 

Wedo. 
And now you can too: The most powerful 

multi-processing CPU board you can buy The 
world 's first 256K static RAM memory board. 
And the most sophisticated hard disk controller 
board available. 

Run s..bit CP/M 80* and 16.. bit CP/M 86* 
simultaneously in a ingle or multi..u er 

environment. $895. 
Now you can upgrade to 16-bit without for­

saking your investment in 8-bit software. Octagon's 
plug-and-play CPU Board 8/16™ is a complete 
computer-on-a-board with all th is: 
•Dual processors: 4MHz NSC-800 (executes ful l 

Z80* instruction set) and 8MHz 8088. 
• Intel 8272 floppy disk controller with 24-bit OMA 

Runs up to four 5114" or 8" floppies in any combi­
nation at the same time. 

• SK PROM monitor. Boots operating system and 
also contains all the disk interfaoe software you 
need for almost any operating system. Plus many 
useful debugging features, such as memory test, 
memory dump and memory search. 

• Two serial ports (baud rate software selectable 

• Fixed frequency real -time clock interrupt for 
multi-user dispatching. 

• IEEE-696 S-100 compatible. 
Add the optional 8087 math co-processor 

for just $300. 
And save $155 when you buy the 

operating system from Octagon, whether you 
take Concurrent CP/M 86 at $195, CP/M 86 at 
$150 or MP/M 86* at $495. 

CPU Board 8/16 is completely ready to run 
with no additional software. And both operating 
systems automatically include your CP/M 80 
emulator, so you can run any 8-bit CP/M pro­
gram-as well as auto-select bias that let you 
transfer files back and forth between 5V4" and 
8" floppies. 

World's fir t 256K Static RAM Memory 

Board. $1850 


Memory may be configured as either four 
totally independent 64K software-selectable 
blocks or as a single 256K block which responds 
to IEEE-696 extended addressing lines. Will ac­
cept either 8-bit or 16-bit bus requests. 

And each 64K block can be one of 256 
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up to 16MB of these boards in your system. ECG generation and correction on data fields is 
A partially populated 128K board with the user selectable. 

same characteristics is just $1095. And its phase lock loop lets you forget about 
Sophi ticated, reliable H ard Disk critical timing adjustments. In fact, you never need 

to adjust it at all. There's no pot.Controller. $550. 
Octagon's Hard Disk Controller Board alsoDesigned around LSI technology for greater 

gives you data rates up to SMBits/sec., and CRCreliability. With its sophisticated Western Digital 
generation and verification on ID fields. Complete 
subsystem including board and 19.2 MB hard 
disk packaged with power supply: $2195. 

1..408..262..7777 
Call us now tor more details. And take advan­

101 Ohard disk controller chip to control up to four 
51/4'' drives, this unique board gives you auto­
matic seek, automatic retries after error; comes 
with both CP/M 80 and CP/M 86 bias; and 
includes two serial ports and one Centronics­
compatible parallel port. 

Using the WD 1014, it detects and corrects 
single-bit errors and detects double-bl 

tage of these introductory offers: Buy CPU Board 
8/1 6 plus the Memory Board and get Concurrent 
CP/M 86 or CP/M 86 free. (Includes CP/M 80 em­ ~~· 
ulator.) Or buy all three boards and get MP/Mpiu 
new Personal BASIC from Digital Research fr~ 

You 'll never need any other S-100 boards. 
takes guts to say that, but try us out and you II 
know: Octagon has what it takes. 



the entire figure. Then split each line Listing 1: A fast shape su.bro11tine that plots higfz -reso/11tio11 shapes m1 lhe Apple 11. 
of binary digits enclosed by the tec­
tangle into 7-bit groups. If, as in 
figure 3b, the last group doesn't have 

0000 : l OBJ $1aOO 
lBOO: 2 ORG $1800 ;ASSRMBLV LOCATI ON a full 7 bits, add enough Os to the end 
1800: J • ••••4**••• • w•• • • w•••6••* • •• •~~~•·~••••••••• ••••• k- •••• 

!BDO: 4 ' S!IFIPE SUBROOTHIE WRlTTE'tl B~ 1HC!lllRO T . SI MOl'll , JR , of each line to bring the total up to 
l&DO: 5 • 7 bits. Due to limitations to the 180D: 6 • Sl:IAPE WORKS B\' STEPP UtG Tl:l!lOUG TKE USf.R T/\fll.E OtH'; 
1800: 7 • !If-RES LJNE AT 11 TIM. , SK!FTING THE SIT PATT~R~ THE subroutine, no more than seven 7-bit 
!BOO: 11 • l\PPROPRI/\TE NUMBER Of' TIMtS {Df:PSNDltlG ON THE 
lBOO: 9 • l< -COORD I NllTE PASSED IN THI': X- llND Y-RE!HSTERS), AllD groups per line are allowed. Reverse 
lBOD: 10 MOVrnG THE PllT'l'ER N TO Tllf. PRO Pr::R Pt."''& ti THR ill -RES • 
1900: 11 • SCREEN MEMORY . the order of the blts in each group, 
lBOD: l2 ··········~······*·······~······ · ·~· · · · ·· ··· ~ · ~·,·~ ···~ ·· as shown in figure 3c. Convert each 1800: 13 START~ eou 519 ;START OP l.lN& STORAGE 
ltlOO: 14 YCOORD r.ou S-;:J IL l NF. COUNTER new 7-bit group into its hexadecimal 
1BOD: lS STAR'!' eou $E9 ; USF:R TABU POitl'l'ER 
lBOO: L6 llDDRL eoa $£0 ;lST SCREEN BYTE TO USE or decimal equivalent, whichever is 
iBOO: 11 ADDR H EQU $E:E ; IN ~urn YCOORO preferred (figure 3d shows the hex­1000: le .-. o oRADD gou SH ;OFFSl!T f'ROlll LE:F 'I' 6'(TE 
! BOO: 19 SHFT NUM eou $F9 1~UMBF.R OF SHIFTS adecimal equivalent) and, reading
1800: 20 ENOLN EQU SPD ; LAST C.[llle +- l 
1800: 21 WIDTH EQU $FB ;wIOTH or USER TABLE across each line left to right from the 
1600: 22 tNDSK ~OU $FC :PO[NTER lN USER TABLE 
lBDO: 23 • top to the bottom line, recopy the list 
1800: 24 • 011/IOE X- COORD EIY 7 ·ro GE:T BYTE Of>E'S T E'ROl'I LEf>T/'\OST of numbers in table (linear) form. The
11100: 25 ~ BV'l'B !ti ANY lll-Rf:S LIN~. R!:K/l1NO$R Wil.t.. BF CORRECT 
lBDO: 26 • NUMBER OP 5HIPTB TO P~RFORM ON SIT ~ATTERN . table is now complete except for two 
11100: 27 * OlV!StON 15 P!:RFORl'IEO USUIG LOOKUP ·rABt.E FOR Sl'E:ED . 
1800 : 21! • bytes that belong at the top of the 
!BOO: i!S El 29 5TA YtOORD :STORE Y-COORO {C:OUNTERJ table. The firs t of these bytes 18021 SA JD 1'1<A 
lEIOJ: QA ll /ISL A represents the height of the shape­
1604: /I.JI )2 TA)( 

!SOS: 9! )) TVA in other words, the number of lines 

19061 211 l4 ROL II 
18071 AB l5 TA'i 1MULTI PLY X- tOOR D BV TWO of digits in figure 3b; the second byte 
1808 : lB 36 CLC represents the width of the shape in1B09 : BA 37 TXA 11\ -R ~G ~ X-COOR0• 2 LO-BYTE 
lBOA: ADC >QUOTB L 11100 TABLE ADDRESS LO-BVTF69 83 J8 7-bit groups-that is, the number of 
160Ct SS £0 39 STA AD DRL 1STORE RESULT 
lBOE1 98 40 TYA 111-REG a ~-COORD* Z H!-8YT6 7-bit groups used in each line in 
lBDF : 69 l B 4l AOC t<OUOTBL 11\00 rAsLe ADDRESS H! - S':IT E 
lB H: S S EC: 4 2 ST:ll ADDRH ;STORE RESUt.T figure 3b. As previously mentioned , 
1613: AO 00 4) LOY J$00 ; 2.ERO Y-REG FOR HIOEKING this width should be no more than18 15: 6 1 60 u LOA (ADDRL) , Y 1LOf\D X-COURD/7 FROM TABLE 
1817 : 85 El" 45 STA AODRADD 1ADDR/IDO • X-COO R0/7 seven groups. The complete table in 
lBl9: C: B 46 [ NY 1REHAUIDE:R FOLLOWS tll TABLE 
lBlA: Bl t'O 47 LDll ( ADDRL), Y 1LO/I D REM111NOER FROM TABLE hexadecimal form for the sample 
lBlC: 55 F9 48 STA SHFTtlUM ;SHP'l'!IUM = R1:HArnD6R shape used in figure 3 ls as follows: lBlE: 49 • 
uue: SO • HHTIAl.tH LOC llTlOl'IS ENDLIJ 11/lD WlOTIL EllOt.tl CONTAINS 
Hll E : 5l • THE Y~COOA D OP TBe LAST LI NE+ l . W!DT~ CONTAINS T~F. 
181£: 5 2 • WlDTH (IN BYTES) OF EACH LINF. . 05 02 78 07 14 04 12 02 
\BH: 53 • 
181£: AS £3 54 LO/I ~COORO n 01 7F oo 
1820 : AO 00 55 r.oY •soo 
lB22: l B 56 CLC 
IB2l: 7l EB 57 llDC (START) ,':I The shape subroutine itself is 
1025: 85 PO 58 STA F.tlDLN 
lB27 : cs 59 IH Y shown in listing 1, and the lookup 
1828: Bl EB 60 LOA (STl\flT) ,Y 
152/\ : 85 PB 61 ST/\ WlDT!l ;GET & STORE WIDTH tables used by the subroutine are 
ld2C: ca 62 l NY shown in listing 2. Before calling the 
1620: 34 E'C 63 STY [NOEX 
l82f: G4 • subroutine, several registers and 
132F: 65 • ~OOPl I S THE LOOP T~~T IS CVCLF.D t~P UG~ ~ CF rOP f.~CH 
1112F: 66 • L l~E 0 THE Hl - PES SC PEf memory locations must be set up 
H2 f' : 67 • with certain parameters, includingl~2F: A6 FE! 68 !..OOPl t.0)( •H OTH r~-AEG•a (COUNTE~ \ 


1a)l: A4 f'C 69 LO Y rnor.~ 
 the hi-res screen coordinates of the 
1813 : 10 • 
183J: 7l • MOVE tHT:ES fOR L 1NE YCOORD F~O~ USf.P rAaLf: l'O HPO PllOf pixel where the upper left comer of 
1633 ; 72 • 
lilll: 61 EB 7J LOOP2 t.OA (STAP TJ ,Y 1JET ~TH dYl'E u F !NE the bit picture should be positioned. 
lB35• 95 l <J 1<1 STA STAR'rl, )\ ;STO?E 1N STAPTZ K The low-order by te of the x­BJ1: CB 75 INY 
!8381 CA ?6 Of:X . ~ovro AL~ SYTES ~£17 coordinate should be placed in the X 
lei J9: DO P.fl 71 ar•E: !.OOP2 ;llO, LOOP 

1B3B: 96 l 9 ?9 STX S'rART'Z ·rt.Rri~o register, and the corresponding high­
;s

1 8)0: B4 PC 79 STV 1NDE K 
· order byte of the x-coordinate (either 1BJ ~: so ~ 

llllPt 91 • SHU'T THE" BIT PATTERN St!FTNUrl ·rHIE5 1 or 0) goes in the Y register. The y­\Slf: B 2 " 

lcHF: M pg BJ !:.DY S HF' r~Uf'\ I 15 9HE" r1~Ull=O? coordinate goes in the A register (ac­

1841: PO l6 64 BEO SKIP ;':/ES, SKIP TtlE SH U'T!UG 

U4J: 18 85 LOOP) CLC ;NO, STAPT S~!F?!llC cumulator). The low- and high-order 

1644 1 A6 FB 86 LOX WIDTH 

1946: 08 87 PHP ;KF.EP STACK IN ORDER bytes of the shape-table s tarting ad­

1847: ia as LOOP.4 P!:. P 1RESTORE CAR PY 
 dress should be stored in hexadeci­
1848: 85 19 89 LOA STAF!'rZ,>c 1LOAD OR !Gt~llL PAT1EA 
lB 4A: lA 90 ROL A mal memory locations EB and EC, 

respectively. The subroutine can then 
be called with the usual JSR instruc-

Listing 1 cui1tinued on page 300 Th:rt co11tlm1.ed 011 page 303 
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IBM-PC HARDWARE 
OUAORAM CORPORATI ON 
OUADCHROME RGD ·COlot -

"11'iE "'1!h R•"""11C1n Monitor lo< your IBM-PC, 
100..lllM~. -·~ 6901>/•!!D- 16.-S S CALL 

OUAOBOARD MU!b""'1cloon llo;ald 

l ANDON TM 100-2 ~ o.,.... 
TANDON · SUM·UNE" TMSQ..2 

STII SYSTEMS " Sl,IPl,!A RIO" CARD 
ThO Truly ul"""1IO IBM "'*'1""'1 EJgl!I + Fun<t;o<to! 
on one Cilld APPLE/FRANKLIN HARDWARE 

• 64·2561< [7UI< w'Opl 'l'owYBac;~· <Bid)Full Ol(pat>daboldy ~ &<K to 2561< FRANKLIN ACES-THE APPLE 11 + /llE ALTERNATIVES • Two AS232 ports. ont1 para!lolParen.I Pnnter Pott 
ACE 1000 (64K) AC1' 1200 (1231(1.. Ck>ck!calendnI • · Garnt POf'IAaync;hronoo& RS232 $<!Ma! Modem Pon 
~&Lowe,CnH Mcweover\l.'t.• P t1nt0t Buttor • ~ f'tovammoblO Cb:k ca1onc1ar l'lutom111bc Key ~epo:al NOW WfTH COLOR! I-tis "'' .ythl"ll ti'~ 1000 has IJIU•! tr11ply !)!• !;eo! . . . I CALLRAM Disk Ofwo (sottw11re) Nu1111mc keypad zoo caro (CP Ml t so ­

64K """' 01 S 299,00 QUME'S SUPERIOR uirge• ritlf' 1 •Ul)Ply ""h '"" B~l·•n drNe, bu •., cotor 
H ... L ..· Hl!IGHT 32.0K DRIVE MICff01'4ZER F'Pnll!f Spoo!e< Ca'lt fo r Specl1t1 p.ac:Qge price Set'8I & PBr I fntert'JllCftt

Pml Bu1""1ng rtom 81'; le 512'1 

Mr l'mlor•C"""1ll!er c...n-.... 
 OUMETRAK 142 FEATURES CERAMIC R 'W MICRO·SCI A2 01"' On.. Mlc:r'O Buffer n 

Wiiy an )'Oi>' p<onnor7 
 HEAD, ADVANCED STEEl BAND HEAD R"-MA SYSTEMS - ELnE SERl£S VIDSJC PSIO 0...1 FuncbOn Cold 

- (w powar ~DPttl star111 • • $ 139.00 
 POSITIONEA & • DRIVE OAJSV O<AIN .300"• ,FatirGf ih..n Qi.,; 11 Modom .,.i· Pr..,., Pam 

O\IAOUHK AUN APPLE SOl'1WAAE ON YOUR CAPABtUTV $ 249.00 El•to I tup la 1631<) s 2eg oo 

ll:lMISWITCH BACK & FORTH 6E'!WEEN 
 $ CJ\LL MISCEU.ANEOUS 

APl'LE & IBM PAOGRAMS AT Wlll. OSo 


Ehrell & IJI 
KEY TRONIC. INC. C<ltnpihblO Co<lU- CllrO S 55W ALF PRODUCTS, INC. 8IJlle PJO«.SW­

YOUR IBM DRIVES, WRllE TO 01SC Enhanced W0<0 """"""Jno Ko)l>oerd VISTA COMPUTER CO. INC. Poworful -iaM• chip on .a card. S CALI. 
OOS33 . , S CALL MoOOIKB. 51511 PRESEHTS THE V12001 AHn·STATIC TOUCll MAlS S 89 00 

DUADCOL<ll'l I IBM colot c.oro s CALL F1tniti!lr key placamant for touc:n-ryplsl!I. ~ey ~able m11g st.on1fi)8 fo• !f'U'I' App4vl KEHS1NGTON, Sfshm Saver $ 7~ 00 
OUADCOLOfl U 640 by l'OO $ ¢Al.l. lllgendl rute.a<I al°""""" syrhl:>Oll 6 meg (lorrnnneclJ par 5 dt5c. cwtridit• Com&.!1 KRAFT.~l>Ck S 49.00 
DUAOCOt.OA m6'10 1>J •OO S CALL s 19900 ~law UtJYe, eabta conironor, _,.IWBl'O Paddles , S 32.00 

41W:I one a rnog. v1s.111P111.: CYU1dgCf M & R lfHfERPAISES 
Alla<Mli ~t195 oo Sdp" Moel Unt..,,..,1 $ 55.00 

RAAI EXPANSION s 3800SUp·· ­
Davon; p eK) s ~9 95 MICROSOFT 
Mlorooofl (l!IKJ $ 7600 ZBOYllill Cl''M s 2•s.oo 
Mlorol<lk (BAM 1&K) s 1'300 Soft:cmd Premium PilCk s ~9600 IBM-PC SOFTWARE 

TOP 10 Hff PARADE ea CQlUMN CARDS Sdteaid Plus. (Frtnkhn) $ •"500 
ALS, Smano1m 11 s 12900 T & G PRODUCTS 
Vldu, U1"'1T""" 5 CALL Jay$11dc s 42.00 

Ul &Te<mC-""9 s 2&500 s 28.00_,.,.ddl.. 
Vl1t• . V..-son80 s 239.00 S.1""1·•-1 s •200 

PRINTER llfTERFACESIBUFl'ERS Trok-Ball s 4700 
Mtc:1oto • Ave I •C p~lll S 63.00 VIDE)(, fnl\anctr tl s 11900 
~Dumpllrv 1111< S 160,00 Fu~ Sin!> s 62.00 

Otanga Mier<>. O.lljllller+ $ 119.00 Enhancer, All'll, 11 s 9900 
Dut'larod G1i11pplar+ $ 1119 00 WICO, Jo\'SllCM $ ZZ.00COLUMBIA DATA SYSTEMS 

ENHANCE 0 I BM AL TEl'IN.A TIVE 

B.\i H.ntctwaro & SollwllrQ compat<:sb1lty !fl lt ~ 16 Bil QJl'npUlltr ~ 281< hYO 
 WHAT'S NEW FOR IBM-PC 

senilll port.s one pafal\e< PJ'l .ilnd B e-wpan~ U)IS RIJOS MS-DOS. CP M 86 °' 1'i PM COLUMBIA DATA SYSTEMS PORTABLE: 
86 OASIS-16 MS·OOS Supei·P3~· ~es M~~o-Mse.mbl« , O\agnc!UU Ba!lCtl w CO~UMBIA 1600-VI' 
cotorQt1pt'11C$ PLUS Portoc.1 Writer, SJ:4i11er , Cale. and F14e. Fast Graph~ SpaQO 

S 20G.95 WORl>STAR 
S •68.15 HOlolE ACCOUNTANT PLUS 
S 2"6 75 EJ\SY FILE11 
S 10500 LOTUS 1, 2. J 
5 g3.75 PFS GRAPH 

s 32250 
S lOOSO 
s 27500 
S C"1.l. 
s 10500 

Commandl?fs 

PRINTERS - DOT MATRlX 
C·ITOH p_ .. ,_.... s CAl.l 

,,,_,... 11 - par S CALL 
EPSON 

fX-90 s CALL 
IDS,PMm S CALL 

"OptiStn S CALL 

O~IOAlA 
s 419.00 

B3A 
82A 

s 706Jl0 
B4 par 51005.00 

S SlllOO 92P"' 
s !Y.!7,00 

93 ""' 
STAR MICRONICS 

GDnvni 10 S CM.I. 
Gemiflj 10X S CAI.I. 

QUANTEX 
7030 \001 Llll1•• a-V) $16~00 

LIOTTER Ql,IA.l.ITY 
BROTHER HA-1 • s e.iµ 00 
8Y'tEWAltEA ~ KEV60ARllll . s 599.00 
C.f!OH 

S1lMWr•1at F·1(Hl0 par SllllSOO 
f'j£C

n1o, 773CI S22'111,00 
!1550 IBM pllJD'ln $169900 

COLOR ~NK JET 
CANON A1210 7 colo< 30 olledas s 635.00 

256K. 2 320K S1rn LINt OrtYe:s., g· " onitot. comes w MS-OOS Super P11k (as desa-.bod in
S CALL 

COl#ltlbl.110;1tQ Sr.;1oms 3QC:tl0n} 18" x 16" 1 8. Y1t·.rth '°..._ 'W~ 32 lbs CQnl:fong; 
c:ompatlbla 

MONITORS 

.t,MDEK.300­ s 159.00 
300 Gnien s 155.00 
310 A,CHBMw:l.-.g.,.blo s 119.00 
Colar I tompoi.1ta sm.oo 
C4tat 11 RGB !IBM CClllf"lllllltlJ S d9S.OO 

NEC, 1201 Hi:-R. , GtMn s 161.00 
1203 RGB (IBM co<npll>lllel s 635.00 

TAXAN Amber s 121100 
G'°"n $ 119,00 

USI Amber Ho-Res s 155 00 
ZENITH ~-- s 118.00 

DISKETTES & STORAGE 
El.l!l'HANT 10 •ll<h 5 SSOD 5 19;1i5 

10 elldl S'" OS 00 s :111.95 
MAXELL 10 •oeh 5' <$$ DO $ CALL 

10 9iKh 5v_. OSOO s CM.I. 
VERBATIM 10 each 5' . SS OD s 2595 

10 6~Ch 5v. OS OD .. $ ;)695 
:ZIMAG 12 oooh S• •SS CID s 1995 
UBl'IAllY CASE. sv, s 2.llO 
DISK BANK. 51 ~ lf\terrlock & swivel . s 550 
DISK FILE, SV, ElepM!ll 1runk· s 21.95 

S CAU 

NEC APC 
-'dYlllWfl P"'"°ool CC~!I< S-d 128K RAM-e•P•""' 10 25$<. 
1 Megabyte s1ar199 :par dcrtk.- Av.uabta wlnh ,_, oniboaJd drNn. 
Exce-.n1 der.achP~ 'k,eybo.111e1 ~ eyplld. 22 progommabhl!I funcllon 
••ys s.,.,..... Rosolu-· 640 • 475 CAU. lot S\'$10"1 qullllO 

MODEMS 
ANC~OR AUTOMATIOll 

&gna'inan .t111rk 1 S llJOO 
!<AYES 

Smanmodem 300 S 2U 00 
Son"'1n0d•m •aJO S CALL 
Moaornadomll s 275 OQ 

NOVATION 
CAT l1'cou•bOI s 153 00 
0-CAT s 188 00 
J·CAT s 1~00 
..IJIO C.I s 21900 
App!O C.I II S 2r.!OO 
212 PolcclUIO (1200 b""11 oP1- loo Al>ll'C Cot Ill 
212 A!Jc>I• Ca1 It (1200 balld) 

s 364 00 
s ~600 

VISIT OUR 
WAREHOUSE OUTLET STORE 

NATIONALRocky Mountain Micro, Inc. ORDER 
DESK : 1-800-862-7819MAIL ORDERS: 10890 E. 47th Ave. 

'TUMS ANO CONDITIONS : Denver, Colorado 80239 IN COLORADO CALL: 303-371-2430• HO CREOrr CllR!l FEE 
• Pet90nall Cl'ltK:k$ tllllk)w 10 oav• 10 clo..'lrJ . V~A Mute• ~rd . Wil'O' rran;sl'orJ., include 18'ephona number TECH ASSIST. & CUSTOMER SERVfCE 
• COD ordor~ ~U.td - .$300 rJliJ;lf1mom - S10 nD1Ve1uncfabh11 tiLJrcliarga - M pmdtJCll lmciiot-,i a.e.zireci wun m~JJ.M:;wrer s liff'3rranly 

CALL 303·371·2430• PO • ~!Md. trom quat1111d aJSlomeni - Approv!ll; nll&ded on al retutns - 1'"9 ru!Odt•no Cha~ Utlla.t di'tKtive pl\JI skqJpng 
• Al Co6orado tei.dtlnlS lldd 3 5"- sahl!l ~ Cdy & CoJrtl)I OI DO~lliir fhld11nti ~r'l&I 3 &'• Alu llti YOUR SATISFACTION IS OUR • Shipping:~ H~ 8 W.Suranta $5 00 mnlmum 4't. UPS V'OUnd . UPS Blue LaNI Jl'.e quoted a:1 litNI ot 0tdet 

• M pnces SUbjea •o cha~ - - BEST ADVERTISING! 
• E'llC)rt o-• o<eepl.0 lrorn lcrv'i d..1er. Co<!lid F. L. l<lfll""°'ll & CC lWX 916"940-2!;17 
• Te'8phorie Order OeP:: Haun. 4 AM ID B PM, Monda)' ,hfoogli f(.t:ta·y, 10 ,AM to .. PM Sa.11.Jrda)', Mol.lnUi!Jn St.and rd Time WE SERVICE WHAT WE SELL 

Circ le 343 on Inquiry card. am Ausu•t 194! 
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Circ le 207 on Inquiry card. 

Listing 1 t:OT1tim1ed:Main/Frames 
1B4B: 21\ 91 ROI. A ROTATE ~EFT TWICE 
LEl4C: 08 92 PRI' SAVE CARP.Y 
1B4D: 41\ 93 l..5R A SHIFT RIGHT ONCE 
184£: 95 19 94 STA STARTZ , l( STORE SHtfTED P/\TTF.P~ 
lBSO: CA 5 DEX 
1851: £0 F!' 96 CPX i$Pf· :ROTATED EACH DYTE? 
1853: DD F2 7 BNE LOOP4 ;NO , ~OOP 

1855: 28 96 Pt..P s!':EEP STACK rn ORDEP. 
1856: 88 99 OF'/ 
1as1: DD EA LOO BNE LOOP) 1LOOP fl' Y<>O 
1059: 101 . 
1059: 102 CAl.CUU\TE HI-RES SCP.EEN ADDRESS FOR P!RST aYrE TO 
lB59: lQ) BF USED IN L!WE YCOORD 
1959; 104 • 
19:.9: A4 n JOS SUP t..OY YCOOl!O 
18S8: El9 83 lD 105 I.DA l.-OSTRT , Y 
\B5E: 18 107 CLC 
lBSE': 65 EF 108 l\OC /\DORADO 
1061: 85 0 109 STA ADDRL 
1863: 89 73 H 110 LDA HIS'l'R'l',Y 
1B66: 69 00 lll AOC tSDO 
1668: 85 €£ 112 STA ADD~ll 1GE•r ADDP FOR !ST BVTF 
106A: 11) . 
IB6A: 114 .MOVE SRIPTEO BYTES FROl'I ZERO PAGE TO MI-R£S SCREEN 
lBSA : \IS . MEf'!ORV. FOR NOH-EXCl.US!VE-OR Pt.OTTING , CtlANGE 
18611: 116 • ' EOR (ADORLJ ,V' TO ' ORI\ (llDOP.t.) I y' (OPCODE $111. 
lB6A; 117 . 
18611: AO 00 118 LDV 1$00 
1B6C: i\6 F0 l19 t.OK WIDT~ 
10&0: llS 19 120 LOOPS t.DA STARTZ,X 
1870 ; 51 ED L21 EOR (ADDRLJ , V 
1£172: 91 £0 112 STA IADORLJ,Y ; PLOT BYTE Otl SCREEN 
1874: CB 123 Irli' 
1975: CA 124 OEK 
1876: fO rr 125 CPX: $FF :THROUGH Pl.OTTING l.1NE1 
1378: DO f4 1'26 dNE I.OOPS ;HO , LOOP 
lB7A: E6 £J l '27 lNC i'COORO ;'l'ES , GO TO NEXT c..rnr 
l07C: AS 0 l28 LOI\ YCDORO 
li17£' cs PD 129 C/'IP ENOI..N ;l!IDRE LltlES7 
1880: DO AO llO SN< l.OOPl ;YES, LOOP 
1682: 6D l ll RTS ;~O; RETURN 
1B8l: 111 ~UOTi!L EOU • 
lBBJ: 133 !.OSTRT EQU • +560 
1983: U4 H !S'l'R'r EQU • +752 

• •• SUCCESSPUL llSSf.l-IBt.V: NO ERP.ORS 

Listing 2: Look1t p tables used by the listing 1 Sllbroutine. 

1883- 00 00 00 01 QO 02 00 03 00 D4 DD 05 OD 
18 90- 06 01 00 01 01 01 02 01 03 01 04 01 OS 01 06 02 
lBAO- 00 02 Ql 02 02 02 03 02 04 02 05 02 06 03 00 03 
JB BO- Dl 03 02 OJ DJ OJ 04 03 OS 03 06 0 4 OD 0 4 Ol 04 
lBCO- 02 04 03 04 04 0 4 05 0 4 06 OS DO OS 01 OS 02 05 
1800- 03 o:. 0 4 OS D'S 05 06 OEI 00 06 01 06 02 06 OJ 06 
l8EO- 04 06 OS 06 06 07 00 07 01 07 02 07 03 07 0 4 07 
lBFO- OS 07 06 08 00 08 D.l. oa 02 DB 03 08 0 4 08 OS 08 
lCOO- 06 09 00 09 01 09 0'2 09 DJ 09 0 4 09 OS 09 06 OA 
lClO- 00 OA 01 DA 02 OA 03 DA 04 DI\ D5 OA 0 6 OB 00 08 
1C20- 01 OB 02 oa 03 DB 04 DB 05 DB 06 OC OD DC 01 QC 
1C30- 02 oc 03 oc 04 oc 05 DC 06 00 00 OD 01 OD 02 OD 
1C40- 0 3 OD 04 DD 05 DD D& OE DO 0£ 01 oe: 02 oe 0 3 o ~ 
ICSO- 0 4 OE 05 DP. 06 OF DO CF Dl OF 02 OF 03 OF 04 OP 
lC60- 05 OF 06 10 00 10 01 10 02 10 03 10 04 10 05 10 
IC70- 06 ll QQ ll 01 1l 02 11 03 11 0 4 lt OS LI 06 12 
lC80- 00 12 01 l2 02 12 Ol 12 04 12 05 1 2 06 13 00 l3 
1C'90- 01 I) 02 13 03 ll 04 13 OS 13 06 H 00 14 01 14 
lCAO- 02 14 03 H 0 4 14 OS 14 06 15 00 15 01 15 02 15 
lCBO- 03 15 0 4 15 OS 1s 06 16 00 16 01 16 02 16 D3 16 
ICCO- D4 16 05 15 06 11 CIO 17 01 17 02 17 Ol t7 04 l7 
lCDO- 05 17 06 18 00 lB Dl ta 02 18 03 18 0 4 l8 05 18 
lCEO- 06 19 00 19 01 19 02 19 01 19 04 19 05 19 06 lA 
lCFO- 00 lA 01 l A 02 l~ Dl l A 0 4 lA OS LA 06 LB 00 lB 
1000- 01 lB 02 l B 03 lB 04 18 05 lB 06 lC 00 lC 01 lC 
1010- 02 lC 03 LC 04 lC 05 l e 06 lD 00 lo 01 10 02 10 
l020- 0) lD 0 4 lD OS l D 06 lE 00 lE 01 u: 02 lE Ol lE 
1010- 04 l& OS 16 06 lS' IJO lF 01 11' 02 1i' OJ lF 04 IF 
1040- D5 11' 06 20 00 20 01 20 02 20 0) 20 0 4 20 OS 20 
1050- 06 21 00 "21 Ol 21 02 21 OJ 21 04 2l 05 21 06 22 
1060- 00 22 01 22 02 n oJ 2l 04 22 05 22 D6 23 00 23 
1070- 01 23 02 23 Ql 23 04 23 05 23 06 24 DO 24 01 24 
1080- 02 24 03 24 04 24 OS 24 06 25 DO 25 Ol 25 02 25 
1090- OJ 25 04 25 05 25 06 26 00 26 01 26 02 26 Cl3 26 
!DAO- 0 4 26 OS 26 06 i7 00 27 01 27 02 2.7 OJ 27 [) 4 21 
lDBO- 05 27 06 DD 00 DO OD DO 00 DO DO 90 80 80 80 80 
lDCO- 80 80 BO 00 DO 00 OD DO OD DO 00 80 80 80 BO 80 
lDDO- 90 BO .SO 00 00 00 OD DO 00 DO 00 80 BO 80 80 80 
lDEO- 80 BO 80 00 00 00 00 00 00 DO 00 SD 80 BO 80 BO 
lDFO- 80 80 .SQ 28 28 28 28 28 28 28 28 AO AB 11 8 /\8 116 
lf.00- AB 118 118 '28 28 28 28 28 28 28 28 A9 11 8 118 .o.s AB 
UlO- 118 i\8 A8 28 28 28 28 28 28 28 28 118 1\8 AB AB 118 
lF.20- A8 118 AB 28 28 28 28 28 28 28 28 AB AB AB AB AB 
lf:l()- 1\8 118 AB 50 50 50 so 5.0 50 so 50 00 00 DO 00 DO 
1~40- DO OD DO 50 so so so 50 50 50 50 DO OD 00 DO DO 

Usti1tg 2 contitwed 0 11 pnge 303 
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PERIPHERALS FOR ALL COMPUTERS 


v v v v v v v v v v v v v v v v v 

'Dedicated to Your 
Satisfaction!' 

LOW. LOW PRICES! 
GREAT SERVICE! 

What more can you ask for! 

DISKS:PRINTERS: 
NEW! Kangaroo: Willi library caseSTAR MICRONICS: 

Geminl prices too low lo prlnll . .. . . . . . . $CALL 
Gemini 1ox: 

The Improved & upda1ed 10 . . . $CALL 
Gemini 15X . . . . • . . • • • . . . • . . . . . . . . $CALL 

SMITH CORONA: 
TPI .......• ... ....... .. .. . . . . ... 

C.ITOH: 
Prowriter I .. . . •.. . .... . .. $ 369.00 
Prowriter II . . ... . ..... . S 689.00 
F·10 Starwriter • . . . . . . $1150.DD 

) F-10 Prinlmaster . . ... .• SCALL 
JUKI:) 

The New! Q Printer 
t8CPS .. .. . •... . . 5 539.00 

OKIOATA: 
) Mlcroline 92 . . . . . . . $ 499.00 

MIC/Oline 93 . . . • . . . s 849.00 

) 

) CALL FOR PACEMARK PRICES! 

) 
HARD DISK

) 
DRIVES:

) 

7 

DA.VONG: 
(IBM, Apple)I SMB .......•... . ••. . . , 51339.00 
l OMB ....•... . ....•...•. 51739.00 
15MB . . ..... .. ..... $2139.00

I PERCOM: 
(IBM. Apple. TRS-80) 

I 
I SMB 

WMB 
15MB 

I 
I 
I 
I 
I 
? 
I 
I 
I 
I 
I 
? 
I 
I 
? 
I 
I 
? 

? 

? 

I 
I 
I 
I 
I 

20MB . . . . . . . . . . . . . SCALL for lowest p rices 

OTHER COMPUTERS 
WE ALSO STOCK: 
Franklin ACE 100011200 Commodore 64K Panasonic Jfl200 

Call for IBM PC and Apple lie Prices 

PRODUCTS FOR YOUR IBM-PC 

MBI: 

1-C- MAGIC: Programmable Graphics Screen Dump Prom Chip .. . . $CALL 


T&G Produ c!J;; : 
Joysticks . . . .... _... .•.. $27.oo 
Trakball •...... . .•..... $49.00 

Kraft Product.s : 
Joystieks • . . . . . . . . . . . . . . SSS.00 
Game Paddles .. . ....... 533.00 

SOFTWARE: 
lnfocom; 

Zork I .....•.......... 527.00 
Zork II . . .. . •.••. . .. . . 527.00 
Zork UI . . .•.. . ...... S27.00 
Deadline . . . . . . . . . . . . SCALL 

Lltet ree Systems: 
Volkswrlter . . . • . •. SCA LL 

and 10 year warran ty! 
5'1• SS100 (Box of 10) . . . . .....•.•. $19.50 
51/i' 05100 (Box ol 10) . . . . . . . . . •... $28.50 
5'/•" SStDO (Box of 6) • . . ..•...... . . 514.50 
51/ • " DSIUO (Box of 6) . . . • . . .•..•... $22.50 

Quadram Corporallon: 
Quad Board : 54K . . . . . SCALL 
Microfaier ..... . . 5CALL 

Maynard Electronics: 
Floppy Disk Controller: 

Parallel . . . . . • . . . . . • 5209.00 
S1uial . .. . .. ... .. . ... $239.00 

Con tinental: 
Home Accountanl Plus . . . $CALL 

Vlslcorp : 
Visidex . . . .... $179.00 
Vis1files . . . . . . . . . . . . 5179.00 
Visi1rend1Plo1 . 5225.00 
256K Vls1calc . , . . . . . . . $179.00 

Verbatim : 
5'1•" SS/DD {Box of 10) .... . •• . •.•.•. S20.95 
5 '1•" OS/DO (Box of 10) ... , .•..••.•. 529.95 

Oysan : 
5•;.• SSIOO (Box of OJ ...•..•.. $30.95 
5'/•" DSIDD (Box ol 10) .. $39.95 

MONITORS: 
Amdek: 

Color I ....... .. ......... $299.00 
Color II ..... . . . . . , ..... S499.00 

3\0G Green .... ...... $179.00 
310A Amber .•• . ..... 5179.00 
3000 Green . . . . . •.•. $1 44.00 

Taxan: Amber 12" .. .. . S144.00 
Princeton Graphl cs System: 

AGB Hi·Res . $Priced too low! 
Z.enlth : ZVM 121 Green . S 99.00 

MODEMS: 
Hayes: 

Micromodem II 
with terminal program . SCALL 

withou1 terminal program . SCALL 
Smar1rnodem 

300 Baud ...... . S209.00 
1200 Baud ....... . 5509.00 

Novatlon : 
J-Cat .. .. . . . . . . .. • . .. . .. S119.00 

AppleCal II . ... , .••. , . • . . . . . . $279.00 
SmartCat 1200 Baud . .. ... SCALL 

NEW! U.S. Robotics : 
Password SCALL 

DISK DRIVES: 

Rana Serles: for your Apple Computer 

Ehle 1.. . .. . . SCALL Fourth Dimension : 
Elite II ......... SCALL Wilh Controller . . . . . . . $270.00 

Elite 111 . . .... . •• . . SCALL Wflhoul Conlroller ....• • S220.00 

PRODUCTS FOR YOUR APPLE®: 


MBI : 
VIP Graphics Card .. . .... 51 19.00 
App letime Clock Card . . .. 5 85.00 

EXPANSION 
CARDS: 

Microsoft : 
16K Card ....... S 79.00 

CPIM ZBO Gard . . . , .... 5259.00 

Generic : 
16K Card . . . . .... . •... $CALL 

Videic : 
80 Column Card 

with Softswltch . ... .. . 5269.00 
Ad11a"ced Logic Systems .• SCALL 

SOFTWARE: 
Continental : 

Home Accounlanl . . . . . . S 53.00 
On-Line; 

Screenwrfter II ...•..•.. 5 85.00 
Si licon Valley Systems: 

Fina l Ana.lysis . . . . . . . $134.00 
Word Handler .......... 5125.00 

Vls lCorp: 
Visidex .............. 5180.00 
Visililes . . . . . . . .. . . . . . S1BO.OD 
Visicalc • • . • . • . . . . . . . . $180.00 

T&G Products : 
Joysticks . . . . . . . •... _. S 42.l!O 
Game Paddles •......•. S 29.00 

Kraft : 
Joysticks . . . . . . . • . . . S 49.00 
Game Paddle's . 5 33.00 

For a Great Time, Call: 1-800-533-8987 
P.O. Box 22573 • Minneapolis, MN 55422 • 1-612-529-7139 
Circle 166 on Inquiry card. 

TERMS AND CONDITrONS: Payment: Personal checks are accepted although cashier's ched<s and money on:fers will be shipped fir:s l. VISA and Mastercard 
accepted-add 4% lo lolal. Shlppln!r We ca1cu1a1e eKac1 fre1gh1- tor mail-In orders add 3% UPS GRD, 4% UPS BLUE • Monilors minimum SB.00. Delivery: 
ASA~ w11h_2·4 weeks on average. Price Lisi : Features all o1 our up-lo-date pricing, General: We replace or repair laulty goods al our discretion-refunds on ly al 
our d1scret1on-no returns on software. 

http:51739.00
http:51339.00


(la) 
Coord inate 6502 Register 

x 

y 

low·order byte 
high·order byte 

x 
y 

A 

(lb) 
Address Byte Memory Lo~atlon 

low·order byte EB 
high-order byte EC 

Tuble 1: S1u11man1 of parameters that 
m11st be set up prior lo calli'r1g the shape 
subroutine: coordinates of 11pper left cor­
ner ofbit piclure (la) and starting address 
(l iexadecimal) of shape table (Jb). 

Listing 2 conH11111ul: 

lESO- DO DO DO so 50 so so 50 50 50 50 DO DO DO DO DO 

lP.60 - DO DO DO so 50 50 so so so so so OD DD DC OD DD 

lE10- DO DO DO 20 H 28 2C lO 34 38 lC 20 24 28 lC JO 

teso- 34 38 JC 21 25 '29 20 ll lS 39 JD 2 1 25 29 20 ll 

le90- 35 39 )0 22 26 2A 2e lZ 16 /\ 3P. 2 2 26 2A 2E J2 

LP.AO- lfi 31\ lE 23 27 28 2F 13 37 3B lF 23 27 21\ 2P )l 

LEBO- )7 311 3F 2D 24 28 2C lO 14 38 lC 20 24 28 2C 30 

lECO- J4 38 JC 21 25 29 2D 3l 15 )9 JD 2l 25 29 20 3l 

lF.00- 35 ]9 )0 22 26 2£ l2 36 l/\ lr. n 26 2/\ 2E 32 

tm:o- )6 )A )!: 23 27 "'2~· 2F ll l7 )9 lF 21 27 2tl 2P 33 

1EFD- 37 1a 3P 20 H 2a zc lD 34 38 JC 20 24 25 2r JD 

IFOO- H JS JC 21 25 29 20 Jl JS 39 JD 21 25 2'> 20 1l 

If' 10- J5 39 JD 22 26 2/\ 2F. 31 )(j lA JE 2'2 26 2A ;r: 32 

lF20- 36 );\ JF. 23 27 28 2 F ] J l7 )8 JP 2l 27 28 2F 3 3 

I f'lO- J7 J6 3P 


Listin.g 3: Tlils shape-editor progmm fonns a shape table directly from a high-resolution screen 
image. 

100 TFXT ; HOMf. : POKf. - 16296,0: POKE - 16300 , 0 
110 RESTORE : FOR I = 768 TO 7 74: READ J • POKE l,J; NEXT I: PO~fi 232 . 0 : POKK Zl 

1 ,): DA 'rA l,O,J , 0 ,4 5 , S, 0 
l 20 011'1 S ( l 0 5) , T\ ( 212) 
\30 Xl'u\X s 42:YM/\lt • JS1Mt.. • 101 :MT" 10 
140 HS = "012)456789/\BCOr.e • 
\ SD OS - CHRS (4)Text co11H1111ed from page 2.98: 
160 GOSUB 3100: GOSUB JJOD: COSUB 1400 
400 REM SHO'll CURSOR POSl'l'lON ON GR IDtion. A summary of the parameter 410 XCR/\W l AT Ct.. + 1,CT + 3 

setup is given in table 1. ~20 REM WAIT FOR ~EYBDl\RD COMMAND 
4)0 0 • PEP.[( ( - 16394)' II" 0 < 128 THeN 430 

The subroutine works by taking the 440 POKE - ! 6)68,0 : 0 ~ - 128 
SOD RF.f'Iexclusive-OR of each affected bit in 	 50 l CURSOR CO.'\M/\1<105Rf.M MOVEMF.NT 
502 Rl::Mpage-1 hi-res screen memory with the 510 IF Q < > ASC ("I") THEN 550 

corresponding bit of the bit picture. 520 XDR AW 1 AT CL + l ,CT + J 
530 If Y > l THEN V • Y - l tCT • CT - 4

This exclusive-OR plotting has 	 540 COTO 410 
550 IF Q < > ASC ("M"l THEN 590several advantages. First, a color need 560 XDRAW l AT CL l ,CT + J 
570 IF V < VMA~ THEii Y • V + l : CT ~ CT + 4not be specified; the shape is drawn 
580 GOTO 410

by calling the subroutine once and is 590 lF Q < > ASC ("J•) THEtt 630 
600 XDRAW l AT CL + l ,CT + ]

erased by simply calling it again with 	 610 (F X > 1 THF.N X • X - l:CL ~ CL - 4 
620 GOTO 410the same screen coordinates. Second, 630 IF O C > ASC ( " [(') T HEN 700 

any shape drawn using exclusive-OR 640 XDRAW l AT CL+ l,CT + J 
6SO IF X < KMAX THEN X s X + l : CL • CL + 4

plotting is nondestructive; that is, 	 660 GOTO "10 
700 RC:Mwhatever the shape happens to plot 	 701 RJ;M PLOT COilHM~D 
702 R!:Mover is restored when the shape is 
710 IF 0 < > ASC ("P " ) TH f.I 810 

erased. This property can be used to 720 EL£= INT ((X - ll I 14 ) + J • (V - l ) 
730 BIT - (X - l) - INT (IX - 1 ) I 14 ) • 14form interesting backgrounds that 	 1 40 A = INT (S (Et..El I 2 • 0!'1') 
150 IF A/ 2 < > INT (A I 2) THEN 610need not be redrawn after shapes are 760 S ( ELE) • S\ IELE) • 2 - BIT 
770 FOR I = 2 TO 4: ~ORA~ l /\T Ct + l ,CT I : NBXJ Iplotted and moved on top of them. 
780 HCOLOR• 7: HPt..OT 29 • X, 62 + Y 

Cross-hair cursors are also free to no GOTO 430 
800 RI':/'\move around without destroying the 	 801 REM ERASE COMMAN D 
802 RE'.Mscree.n's previous contents. 
810 IF 0 < > J\SC ( "E") THEN 9DO 


Several details about the subrou­ 820 ELP. • lNT I IX - l) I 1 4) + 3 • IV - l.) 

BlO 6fT • IX - 1) - INT (IX - 11 I 14) • 14
tine need to be explained. Zero page 	 840 A • INT (S\(E LE I / 2 " BJT) 
850 If A I 2 = !NT (A I 2) THEN '>00(hexadecimal locations 00 through aso S\ (ELE) - S\(Et..F ) - 2 • BlT 
870 FOR 1 ~ 2 TO 4t XORAW l AT CL+ l , CT + !: NEXT 1FF) of memory is used for temporary 
880 HCOLOR = 0: HPLOT 29 ~ X, 62 t V 

storage; the particular locations used 890 GO'l'O 4JO 
900 R£1'1 were chosen to avoid destruction of 	 901 REM Ct.F. AR SCREEN COMMAND 
902 Rf:Mlocations used by the Apple Monitor, 910 IF Q < > ASC ("C") THf.N 1010 

Applesoft, Integer Basic, and the 9~0 XD?/\W I ~T CL+ 1 . c r ~ 3 
910 VTAd 23 : PP [ NT "S URf YOU W~NT ro f.R AS F rttr. ~CRFEN 7 ' DOS (disk operating system). The 	 94 0 ::;osu tJ 1soo 
9SO VTA~ ZZ: CALL - 9~9 : If J < ~ ASC (" Y" I THPN 4l 0subroutine does not operate correct­ 960 POR I • 0 TO O~:S (T) = 0: NF. XT I 

ly without the tables shown in listing 970 GOS Ui! l100: ;>OSlld H OO : GO'r<.l H O 
IUO U Pr.>I 

'2. These tables may be stored any­ 1010 11 1'',~ "tA BLt: ('llr\M/\N D 
\020 H M where in memory, but are best 	 10 10 I F < > ASC ( •·r· 1 rHF.11 l !i2D 
10 40 VTA B 23 ; PR LN'r " 5 F. 'r CU RSOR TO ·ror LF:F" t COR NF:R Of"! PR I NT "Of.!i!HF. D tll r '!APlocated immediately after the sub­ ANO ttf T PETUR N"1 

routine in memory. Thtee pertinent 1 O ~ll t..S • 1 

Tux! wntfrmed arr pt1ge 306 Ustiug 3 cc11tin11ed 011 prige 304 
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(GmeuPro®) 

SYSTEMS CENTER 


Byatam 8/16A $4495 

By1tam 811 68 $5395 

Byatem 8/1 GC $6895 


• Fully Assembled and Burned>- n • 

All Systems irdOOe SORCIM'S SUPERWRITIR, 

SPEU CHECKER. MAIL LIST & FOAM LITTER 

PROGRAMS 


MORROW II 

MICAODECl810N II OR Ill 

Now Includes 

GUEST ACCOUNTING SYSTEM $11 70 


$1 470 


FOLLOW THE STAR }iii 

•NorthStafr-•· -· 
HOAIZ.ON 64 K-2QD 

wl ORTHWORD & INFO-MNGR $2695 


Cromemco C-1 0 $1 525 

EaGLE II WltlJ S.W . $1595 

i).'Access. ,~, ,..,,. 
c.implete porteble w/64 K RAM, 7" AMBER, 2 

OFIV., 2 MODEMS. MXBO PANTR,. Sap_ K B., 

Gl'IAPHICS wll.ots of S.W. & Tlllor!el!l, USI 12' 

AMSER MON + MANY Cpl ona avaHal:lle 


$.2495 

PERIPHERALS - BOARDS: 

PCMA1ro.Ut!j~J! I ~ ~~ 
1st MATE 64 1( _,. SU!IAL + 295 


2nd MATE 2SERAL12 PAM. + $229 


l ab Quefir;y D/A & AID 80.S for IBM-PC 
&S-100 BUS 

VOTRAX SPEECH S't'STEM $275 

BSM TRANSMOOEM 1200 $495 


BY AACAL VADIC 


PRINTERS: 
C. ltah 1550 SERIAL $750 

TAU.Y MT160 L CALL 

EP80N CALL 

OKIDATA 82A $439 


FLOPPY DISK DRIVES 

landan 100.2sv. · osoo 
$239 

942 8 . 050 0 $460Qume. $445242 8 ' OSDO 

142 5 V. • DSDD $ 190 


IBM has ~ .oelected "1e QUME On•e IOI' 

thi!ir' PC. 


FULL DEALER SUPPORT 
VISIT OUR SHOWROOM 

Hrs. 9:00 A.M. - 5:30 P.M. M-F 

Subj.ect to Available Quantities 


Prices QU()terl Include Cesh Discounts 

Stiipping & Insurance Extra 


1442!!1 Nartn 78th Street, Suite B 

Bcattedale, Arimne 85280 


TELE)( 18!!1025 

TECHNICAL 802-181-7870 


9ALE8 B00-!!128-3138 


,,.....__ Cf ref a ,3.j8 on lnoutrv card.--•"' 

Listing 3 ro11fi111ied: 

LOGO GOTO no 
LD?O PL = ~:PT ~ ~ 

1080 I/TAB 22.: CALL - 958: P~!~ ·r ' PR!N'r " SET C"UPSOR •ro il() t·ro11 P!Gtl'l' C'tlRrlF.ll • • 
' PRINT "OF.SIRED llIT /o!AP AND HIT P.r.TURrl"; 

1090 1.5 ~ 2 

1100 GOTO ~lo 
1110 PR ~ ~:P8 • V:LS = 0 
1120 )(DRAW I AT C'L t l1rT • J 
llJO VTAB 22: C'AI.L - 958 
1140 I E' PL> PR UR PT > P8 TtlF.N VTAB 23: HTAS l : POl\F. 50 , ~3: PRIN'1' "J !.l.FG/\L 1H 

r ritAP C'ORrlf.RS"; POKE 50 ' 2o;.s; FOR I ~ L TO 2000: rl )(T I: llTl\8 22r C'/\ LL - " 
e, Go·ro uo 

ll50 V'f/\B 2l: llTAB I: PRINT " NOW E'OHMtNG SHllPF. 1'1\ llL&" 
1160 FOR 1 = 0 TO 212:T\tII = 0: NE~T l 
1170 L >' PB - P'r •· l :W ~ (PR - p~ + ll I 7: n· w < l 'I' (WI 'rHf.l'I w rn ·r (I'll 


t· L 

1180 Tl(OI s t.:T (I)= W:I = 2:0 = 0 

1190 FOR Y = P'r 1'0 lhl 

1200 FO~ X = PL TO PL W • 7 - I 

1210 IP X > PR TH!ll ~N • 0: OOTO 1250 

t 220 P.Lr = I NT I Ot - LI I 14 I + 3 • ( Y - 1 J 

1230 an" (X - I) - WT (()( - l) I l<I) • 14 

lHO Bii = 0:11 = 1111' (S (!'.LI':) I 2 . BlT): IP l!lT IA I 2) ( ~A I l 'M !': ll tlN . l 

1250 ll" BN • l THf.11 T\(N) 1 1' (N) t- 2 • O 

12&0 a • a + I: IF • 7 THKll • ~IN • II 1 

1210 llf.~1' X: 11r.xr Y 

1280 HOMf. : POKrc - 16103,0 

l29U VTAB 2: PRI NT "00 ~OU WANT TO SEE THf TABLE Ill HRX": PRINT" OR 111 OEC! I 


Al.7•: PRlNT : PRINT 

l)OO COSUB 3500 

1310 IP 0 < ) ~SC ("D"I AHO 0 < /\SC (" H") THEN 1280 

ll2U i U: FOR I • U T~ ~ • W + l 

1330 z 2 l 

l)llO IF Q: ASC' ("D") 1'11Erl PRINT 'fAB( z . 4), 'rl (IJ;: GOTO ~350 


DSO PIU N'r <J'AB( l • J); r-HO$ tttS , INT (T\(l) I 161 • l, l) I >\!::>$ (HS , T ( [) 

NT (T (I J I 16 / • 16 + 1, I); 


l360 lP Z ~ B THEN Z 0: ~RIHT1 


L J?O NF:XT I 

UBO PR I NT : PRINT : IF PF.EK IJ1) < 21 ·rttEN POKF. 14 , PEf.K (Jl) 
1390 PRINT •oo YOU WANT TO SJ\VF ·r1u: OBJECT TA6t.E": PRUIT • OH DISK?" 
1~00 G05 UB 1500 

1410 IF Q ( "> ASC ("~") THEl'l 1 4 70 

1~20 PRINT: PRINT " WHAT 00 YOO WANT TO NAME": ! NPUT • THE F!LF.1 ";NS 

l4l0 l"OR I = 0 '1'0 L • W ~ l: PO~f- 16384 • l ,'f\( I ): Nf.XT I 

1440 PRINT DS : ·as r.vr" ; NS;".A$4QOU , L"1L • w + 2 

H50 PRrwr "r!Lf: SAVED USWG Nl\Mf. " 1tlS 

14~0 PRINT : PRl~T ' GOTO 1390 

1~70 POKE ld,O: ~ ~ I VTAB Z: PRINT •ao YOU WANT TO RETURN TO THE"' PRlNr . 


SCRF.EH r.o tT ~OOR?" 
1~80 GOSUB 3500 

1~90 tr < > ASC ("V " I THEN 2260 

1500 Gosua 3100: POKE - 16304 , 0 : G0SU6 ]JlO: GOTO 410 

1510 REM ' RETURN' PSEU DO-CO~MA~D 
1520 IF < ) 13 T~tN 1600 

lSJO ON LS 1 ~OTO 430 1 1070 1 1 110 

1600 REH 
1601 Rf~ SAVE TAB~E COMMArlD 
1602 P.£M 
1610 lf' < > ASC ("S•) THEN 1800 

1620 XDRAW l AT CL + l , CT + 3 

1610 VT AB 23: I NPUT "f'ILE NAME FOR SAVE? "; NS 
1640 VTAB H: PRINT "NOW SCANN !NG l AG£"p HTA 6 

1650 'Z I ~ 0 

1660 IP S\(211 0 AND 2 1 < 105 THEN 'Zl Zl + I: GOTO 1660
1 2 


1670 Z2 ~ 105 

1690 IF S (12) = 0 l\ ND 22 > 0 THE N ?2 i 2 - I : GOTO 1680 
1 


1690 IP Zl > Z2 T~EN Zl = 0<22 ~ l 
1100 VTAB 24: PR INT " NOlol 91\V I NG lM l'IGE TO DlSK " 1: V1'11B 23 t PIUNT 
1710 PRUlT o~ ; •onN• ;N$: PR.I NT OS; "WRITE" 1 NS 
1720 PRI NT Zl: PRINT 22 

1730 POP. I • Zl TO 12 

17 40 PRI NT S\(IJ 

L750 llF.XT 1 

1760 PRlN '1' 0$;"CLOSE"rNS 
1770 VTA!l 22: Cl'I LL - 958 : GOTO H O 
l BOO REf'I 
1801 REM LOAD 1'A!l t..E C'OMM ArlO 
1602 P.£"1 
lBLO LF Q ~ > ASC r•a•i TH£N 2100 

181() DR AW l AT CL+ 11 CT + 3 

1830 VTll tl 23: PR!llT 'SURI> 'iOO WMIT TO LOF.O? " 
1840 GOSUB 3500 

1950 VTAB 22: CA LL - 958 : l F 0 < ASC (" Y") TH Eii 410 

1860 VTA£1 23: INPUT "l"!LE NN1 6 !'OR LOA·O? ";NS 
1870 PR!HT D$1 " 0 PEN";N$: PRI NT OS1" R&AD"; N$ 
1880 WPUT Zl< HJPUT Z2 
1890 FOR I = D TO Zl :S \( II • 0 : NE XT I : FO R I Z2 TO 105 : 5 (! ) • 0: NE~T 1 

1900 POR I - Zl TO Z2 
l9l0 rnPUT S (l) 

1920 NEXT I 

19) 0 PR[NT 0$;"Ct.OS£"; N$ 
19~0 GOSUB lJO O: GOSUB 3400 

1950 I/TAB 22' CALL - 958: VTl\6 2): PRI NT " NOW RETRAC ING [l'lllCE ON SCR,t:SN" 
1960 El.E ~ Zl:B!T . O:CL = l'I L + ~ • I (ELE - IN T (ELE I 31 • JI • 14) 

1970 CT = MT 4 • I NT (Et.£ I J} 
1980 A~ IrlT (S (EL£) I 2 - B! T) : IF t NT (A I 2) • A I 2 T8 ~N 2000 

1990 POR I = 2 TO 4: XORAW l AT Ct..+ l, CT + l: 11 £XT [ : 8P ~01' JO + IC ~ - ML) / 4 


,63 + (CT - HT ) / 4 

Usting 3 co11llr111ed 011 page 306 


Circ le 231 on Inquiry card. ­
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I tpy ttOriC I Kl 200 



li5ling .3 conlimwJ: 

1000 CL• CL+ 4:BIT • BIT+ I : If BIT 
2010 IP ELE ) = •2 Tn EN GOSUB JllO: 
2020 BJT = o,ELE = ELE + 1 
2030 H' El.£ / ) = INT (ELE I 3 ) 'l'llf!N 
.20 40 GOTO .l.980 
2100 REI'\ 
~101 REM HE LP COMMAND 
~102 REM 
2110 ff QC > ASC (" H"J AND Q < 
2120 VTAB 211 CALL - 9511; POK<: ­
tllo cosua 3170 
2140 POKE - 1630~ , 0 
2 i 50 VT...a 20' PR l NT ' C/\ LL ­

••o11r.wrno wrNDOW" 
2160 GOTO 430 
noo ~;:,. 

2201 REM QUIT COMMAND 
2202 REM 
22 10 tF Q c , ASC ("O") THEN 
2220 XOR ...W 1 AT CL + l, CT • 3 

!ISB: 

430 

22)0 VTAB 21: PRINT "SUlll:'. Vt)U WA.NT 
2240 GOSUB 1501l 

> 

l250 IF 0 c > ASC ("Y") T~EN VTAB 
2260 HOME t PO ~r. ~ 1 6JOl,0; POKf -
2 210 ao·ro 9999 
1000 REM 
JOIO PIM SOBROUTI ~ES 
1020 PEM 
HOO HOMf. 

< > l~ THEN l980 
GOTO ~ lo 

CL .. Ml.:CT • CT + 4 

"SC (• / •) AND Q < > ASC' ("7"1 TllEM 2200 
l~10J. , O 

HTM 2; PRINT "A<" rUAL s us• I : ~'!'All 21: PIUNT 

•ro QUIT?" 

221 CALL - 958: GOTO 41~ 
16298 , 0: VTA8 24 

H lo HTA8 ls c Pll!NT "COl'll! l\ NO MENU"' HTAB is, PRINT "----- --· 
1120 VTAB 4: PRIN'f "I,J 1 K1 1'1 "1 TAB ( 91 ;" CUR SOR l'!OVEl'IENT': PRI NT c PR!N1' ' !''; Tl\-8 

I li"P~O'I' POINT AT CURSOR POSITION': PRINT 
Jl}O PRINT "£"; "TAB( 9) ;"ERASE: POlllT AT CUR SOR POSTT!ON": PRINT : PRiil'!' •c• r 't'A 

B( 9);"C!.EAR SCREEN": PRINT 
1140 PPlNT '" !'"; TAB( 9 )1" f'IAKF. SHAPE TABLE " : PP.HIT : PRitlT "S"1 TA61 9) r"SllV ~ Sii 

AP~ SOURCE F1Lf. TO DISK": PRINT 
Jl~O l'P!NT "G"; TAB( 9J ; "GET S ttl1PE SOURCE F1LE tR0/1 DISK': PRillT : PRINT "HOR 

?" : TAd ( 9);'HELP (RETURN TO Tll[S MENU)' 
) l60 PP. IHT : ?Rll4T •• ; TAB ( 9 ,; "QUIT PROGRAM exeCUTION" 
J\10 VTAB 24: HTA8 10 : PRlNT "HIT SPAC~ TO 
3190 GOSUB 350 0 : CF 0 { ASC t" "I THE 
1190 VTAD 71: CALL - 958 
J2DO ~f.TUflH 
1300 POKI 2J O, l2: CALL 62450: HOR 1 SCALE= 
1310 PT= VMAX • L:Pa - Or PL ~ KMAX ~ l:PR ­
ll20 VTA9 '21: HTl\8 2: PRtll1' 'A('.'l'UAL Sit£" ;: 

/\LL - 958 : PR!NT 
lllO k • INT (XMA / 2) •V • INT ( VMA~ / 2) 
))40 MR • ML ~ ~Ml\~ • 4:MB • MT+ VM AX • 4 
ll50 CL •ML+ ( ~ - l) • 4 :~T •MT+ (V - l) 
lJ'iO RETURN 
3400 HC'O l.OR~ 1 

~XlT M~NU"; 
3180 

1: 	ROT= 0 
0 
H'l'l\B 2 1 : PRUIT "'IIEW INC WirlOOW" p t 

• 4 

34 10 FOP I • ML TO MR S'~P 4: HPLOT l , MT 70 l,MB : NEKT 
l4iO FOR l =MT TO MB STEP 4 : HPLOT ML,! '1'0 M~,1: ~EK'I' 
3430 11~TUfl!l 

)500 Q • PEKK ( - 16l84) : lF Q < 12a TH~H )500 
15 10 POKE - l6l6B , OiQ • Q - 12S 
)520 llETUfrn 
99\1 <ND 

Text cc11t l11111.1d from png~ .303: 
tables are named QUOTBL, LOSTRT, 
and HrSTRT. QUOTBL is a lookup 
table used internally by the 
subroutine to divide the x-coord.inate 
by 7. WSTRT and HISTRT are each 
192 bytes long, and they contain the 
low- and high-order bytes of the 
address of the leftmost byte of each 
y-coordinate in page 1 of hi-res screen 
memory. For plotting on page 2 of the 
hi-res memory, a hexadecimal 20 
should be added to each byte in the 
table HJSfRT. Although I wanted the 
subroutine to be fully relocatable, I 
compromised this requirement in 
favor of additional speed. However, 
as I have written it, relocating the 
subroutine requires changing only 
the two locations referencing 
QUOTBL in lines 38 and 41 of listing 
l. 
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A Note on Color 
0 ne of the most difficuJ t aspects of 

using the Apple high-resolution 
graphics mode is trying to control the 
color of objects displayed on the 
screen. This difficulty arises because 
a color cannot be individually as­
signed to eacn pixel on the screen; 
the color depends instead on such 
factors as whether an object is drawn 
with pixels horizontally alternating 
between on and off and whether the 
on pixels have even or odd x-coordi­
nates. Through careful programming 
and shape-table composition, you 
can control colors in this manner 
us ing the shape subro utine 
presented in this article. In newer 
Apples, however, two more colors are 
added to the hi-res screen by defin­
ing the previously unused high-order 
bit in each word in hi-res screen 

memory. Unfortunately, these colors 
cannot be easily displayed using the 
shape subroutine because the sub­
routine forces the extra bit in the hi ­
res screen to 0. For a complete 
description of color in the Apple hi­
res screen, see page 19 of the Apple 
11 Reference Manual (Cupertino: Apple 
Computer lnc. , 1979) . 

The Shape-Editor Program 
Although it is not difficult to form 

the shape table for a given shape, it 
is often time consuming. When writ­
ing a program that uses shapes, you 
rarely know in advance the exact pix­
el pattern that makes up the shape. 
Even ifyou know the pattern, you're 
probably not sure whether the shape 
will Jook good on the hi-res screen. 
1t might take you hours to develop a 
suitable shape if you have to write 
out each trial on graph paper. form 
the shape table1 and use the 
subroutine to display the shape 
before you can tell if it is satisfactory. 
This time-consuming method can 
bring the creative process to a halt . 
A more desirable situation would be 
one in which you could easily experi­
ment with different shapes on the hi· 
res screen until you were satisfied 
with the results and then form the 
shape table directly from the screen 
image. I had this concept in mind 
when writing the shape-editor pro­
gram shown in listing 3, The program 
features complete hi-res editing, both 
actual size and a blown-up view of 
the shape being drawn, disk storage 
of the current shape {the source file) 
for future editing, and assembly of a 
shape table from any portion of the 
current screen . 

The eclitor program requires an 
Apple II with 32.K bytes of memory, 
a disk drive, and Applesoft in ROM 
(read-only memory). When you run 
the program, the list of commands 
shown in photo 1 comes up on the 
screen. After you press the space bar, 
the left area of the screen becomes 
blank, and a grid appears on the 
right. The blank area is the "slate" on 
which you can draw different shapes 
actual size. Anything drawn also ap­
pears enlarged on the grid, making 
it easier to see details of the shape. 
Once the grid has been. drawn, a 
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LMC's 32-Bit Virtual 
Memory MegaMicro Achieves 
New Price/Performance 

Breakthrough 
LMC s MegaMicros are among the most powerful 

and expandable microcomputers ever offered. They provide main­
frame or super-minicomputer performance at prices competitive with 
todays far less powerful 8- and 16-bit microcomputers. And, they are 
available for delivery now. Atypical multiuser MegaMicro system which 
includes a half meg of RAM and 20 megs of fast (30 ms. average access 
time) winchester disk storage as well as UND( C and FORTRAN costs 
only $15,000 (and even less with OEM or quantity discounts). These 
are true multiuser systems allowing one to thirty-two users simulta­
neously to address 16 megabytes of virtual storage per user process 
even with very little true RAM. 

LMC Mega-series computers incorporate: the 
NS16032 central processing unit which has true 32-bit internal logic 
and internal data path configured on the multibus (IEEE 796) 16-bit 
interface (making hundreds of peripheral boards and products avail­
able); demand-paged virtual memory implemented in hardware; and 
hardware 64-bit double-precision floating point arithmetic. These fea­
tures give the MegaMicro remarkable performance. 

In addition, the NS16032 instruction set architecture 
is symmetrical making the processor ideally suited to high-level lan­
guages such as FORTRAN C and PASCAL and to structured modular 
programming. Consequently, LMC's MegaMicros make efficient use of 
large operating systems and are supplied with an implementation of 
UNIX that includes the Berkeley 4.1 enhancements to take advantage 
of demand-paged virtual memory. Also included are Cand FORTRAN 
77; PASCAL, PL/I, ADA and other high-level languages will be avail­
able soon as options. 

OEMs who wish to run C or FORTRAN benchmarks 
are invited to send evaluation code to LMC. Full technical specifica­
tions and prices of LMC's MegaMicros are available on request. 

LMC MegaMicros The Logical Alternativer"' 
• IX i5 a Trademark of Bell ~ratories 

The Logical MicroComputer Company 
140 South Dearborn, Chic.ago, IL 60603 USA (312) 580.0250 'Ielex: 270384 Cable: Lexecomp 
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Photo 1: The command menu that appears at the beginning of tl:e Photo 2: A view of tlte screen-edit mode of the shape-editor program. 
shape-editor program (listing 3) . T11is menu also appears whenever Tile figure on the grid is an enlarged view of the actual-size shape 
the Help key is pressed. 

smalJ horizontal line appears in one 
of the small squares in the grid . This 
is the cursor, which always shows the 
current drawing position of the 
program. 

Once the cursor appears on the 
screen, you can execute any of the 
commands listed in the menu (photo 
1) by pressing the corresponding let­
ter on the keyboard. The letters I, J, 
K, and M are used for moving the 
graphics cursor up, left, right, and 
down, respectively. The Plot com­
mand plots a point at the current cur­
sor position, and the Erase command 
erases the point at the current cursor 
position. Neither the Plot nor the 
Erase command causes any harm if 
the command has already been used 
at the cursor position (e.g., if the Plot 

on the left side of the screen. The cursor is the small horizontal line 
j11 a square above the lower left comer of the displayed shape. 

command is used at a position where 
a point already exists). The dear 
command dears the screen after 
prompting you to verify that the 
screen should indeed be cleared. By 
using the cursor-movement, Plot, 
Erase, and Clear commands, you can 
draw the desired shape on the screen 
and modify it as many times as 
necessary. A shape being drawn in 
this screen-edit mode is shown in 
photo 2. 

With the Table command, you can 
make a shape table from any segment 
of the screen where you have drawn 
a shape. After choosing the Table 
command by pressing the T key, you 
must choose the smallest rectangle 
that encloses the shape; this is the 
same rectangle chosen when forming 

the shape table manually as pre­
viously described . You specify the 
boundaries of this rectangle by mov­
ing the cursor to the upper left posi­
tion of the rectangle and pressing the 
Return key and then doing the same 
for the lower right corner of the rec­
tangle. The comers are inclusive; that 
is, the rows and columns that contain 
the comers become the outermost 
edges included in the shape table. A 
portion of the rectangle selection pro­
cess is shown in photo 3. After you 
select the desired rectangle, the pro­
gram will form the shape table. The 
time this takes (typically 15 to 30 
seconds) depends on the size of the 
shape. The completed shape table is 
displayed on the screen in either 
decimal or hexadecimal form, de­
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Photo 3: A 11i£'l!' of thefirst step in fo1111ing u shnpe table. The desired Photo 4: A uiew of !he creen after the sfwpe-edilor program lras 
sf1ape is selected /Jy defining a rec1angle errclosing the shape. Here, fanned the shape table for the shape shown in plioto 3. 
the user has positioned the cursor to the correct position to define 
/lie ripper left corner af the reclangle. 

pending on how you answer a 
prompt. The program will then save 
thls object-file shape table on disk as 
a standard binary file if you so desire. 
You are then asked whether to return 
to the screen-eclit mode or end the 
program. Photo 4 shows the final 
shape table formed from the sample 
shape used in photo 3. 

The Save and Get commands let 
you store on disk and later retrieve 
any picture drawn in the screen-eclit 
mode. The Save command prompts 
you for a file name and then saves to 
disk a representation of the shape 
drawn on the grid . The Get com­
mand can then be used to retrieve 
and display the picture as long as the 
saved file remains on disk. Because 
the Get command erases any draw­

ing previously on the sc.reen, you are 
first asked to confirm that a file is to 
be loaded. Once the picture is re­
trieved, it can be modified or 
assembled into a shape table just as 
if the picture had been entered using 
the keyboard commands. 

The Help command (executed by 
pressing the H or ? key) returns you 
from the screen-e~t mode to the 
menu shown at the beginning of the 
program for a quick command-letter 
check. Pressing the space bar returns 
you to screen-edit mode with the 
contents of the screen unaltered . The 
Quit command ends the program. 
Because any drawing on the screen 
is lost once the program is ended, 
you are asked to confirm the Quit 
directive. 

Summing Up 
Using the techniques and pro­

grams described in this article, you 
can implement professional-looking 
animation on the Apple without hav­
ing to work around the limitations of 
the standard Apple shape subrou­
tine. Although I wrote my shape sub­
routine with animation in mind, the 
subroutine is usefu] in any graphics 
applications where detailed shapes 
must be drawn . Using the graphics 
editor as a development too1, virtual­
ly any shape can be easily displayed 
on the hi-res screen. • 

Richard T. Simo11i fr. (29 Ftm1h11m Piirk Dr., 
Housto11, TX 7ilJ24) is mrm1tly errro/led 115 a senior 
electricnl engineeri11glcomp11tcr sciE'l1celmaJh science 
major at Rice University in Ho11ston, Texas. 
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The Debate Goes On • • • 

A discussion of the future of microcomputer languages 

I've written several large computer 
programs. The two largest, an ac­
counting package and my minimum 
database do-all program, were 
originally written inBASIC. Another 
large program, my interstellar trader 
game, was written in Pascal. Recent­
ly I' ve had to make extensive revi­
sions in all three-with interesting 
results. 

First, 1 find it impossible to work 
with BASIC programs. My account­
ing package, although originally in 
BASIC, was long ago translated to 
CBASIC and &om that to CB-80 (also 
called Compiled CBASIC) . The 
translations make it possible to main­
tain the programs. U that hadn't 
been done, I wouldn't even try. 

Example: my accounting program 
doesn't do depreciation, because 
almost all my accounting is done to 
satisfy the IRS, and the lRS wants 
depreciation handled in a rather 
special way. When! first began using 
microcomputers to keep my books, 
I wrote what I thought was a simple 
BASIC program to keep track of 
depreciation. It didn ' t have to do 
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much: simply list the item, when it 
was bought, the useful life, purchase 
price, amount claimed this year, and 
cumulative amount claimed oveT the 
life of the item. Each year 1add new 
items at the end of the list, then run 
the program to figure and Hst out 
depreciated items. 

The program has some checking to 
do, of course; the last year's claimed 
amount can't make the cumulative 
amount claimed be larger than the 
purchase price. Also, if the item was 
purchased this year, you can't claim 
a full year's depreciation, and have 
to prorate it by the number of 
months you've used the equipment. 
Even so, it's a simple program. 

It's simple, but th.ls year it took me 
about as long to update that simple­
minded little BASIC program as it 
did to add major new features to the 
accounting package . When I get a 
chance, I'm going to scrap my 
depreciation program and write it 
over, probably in CB-80 because it 
has to handle files, and I 've still got 
some problems doing file handling 
with CP/M Pascal. 

What I'm not going to do is put up 
with normal BASIC programs, with 
their line numbers, cramped printout 
format, and the primitive text-editing 
capabilities. 

With CB-80 it's possible to write 
structured programs. Moreover, the 
compiler can be used to catch a lot 
of bugs. Example: my minimum 
database has a procedure to check 
the size of any entry. This is useful, 
because entries that are too long 
can't be printed properly (especially 
if they're to be printed on a mailing 
label). The original program got its 
input by calling a subroutine that 
both input the data and checked the 
input length. 

Alas, that's silly. If you forget to 
specify the input length before call­
ing the input subroutine, then the in­
put length is checked against what 
the program was last told the input 
length shouldbe; and that can cau e 
really boffo problems . I know, 
because I did forget , not once but 
several times. 

The remedy was simple; use a 
function to get input and check 
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CPZ-48000 SINGLE BOARD COMPUTER. 
o IEEE 696.1102 S-100 compliance. D ZBOA:· 4MHz Operation. 
D Floppy disk control ler (FDCJ. Sing le or double sided. Single 
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256KMB-100 256K MEMORY. 
DIEEE S-100bus,spec696.1/ D2compliance.The 256KMB-t00 is 
compatible with most IEEE S-100 board products now on the 
market. o Linear addressable to 2 megabytes. o 225 nano ­
second access time,maximum, 160 nano-seconds.typical. 
D295nano- second read-write time. minimum. o Bank 
selectable 16K increments. o I/O port address bank select ion. 
o Configures for phantom deseleclion. o Parity error detection. 

visual and/or interrupts. o Bank selection compatible with CROMtx:· 
CPIM2.2:" MP/M'."Alpha Micro. and other major systems. 
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length . Define the function so that 
you must give it a maximum input 
length as a parameter when you call 
it. Now if you forget to do that, the 
compiler will complain. 

When I did this, it came to me with 
blazing clarity that I'd hit on a major 
secret of good programming practice: 
let the compiler do muCh of the work 
for you. CB-80 .is well designed to let 
you write structured code with good 
error Checking. 

However: it doesn ' t force you to 
write good code. You can still do 
things the wrong way if you want to. 
Pascal doesn ' t force you to write 
good code either, but it tries harder 
than CB-80. Marvin Minsky {co­
founder of the MIT Artificial In­
telligence Laboratory) once said that 
Pascal was a voluntarily worn strait­
jacket. In some ways he's right: one 
uses Pascal precisely because it won't 
let you do certain things. This can be 
annoying when you're writing the 
program, but it's surely a blessing 
when, later on, you haul it out at1d 
try to remember what you did. 

With that for background, .Jet's 
speculate on the future of computer 
languages. 

Viable Languages 
I used to worry about conducting 

language discussions, because prob­
ably half my readers don't write pro­
grams. However, the mail indicates 
that even those who don't write pro­
grams find the subject interesting. It 
is, after all, a matter of some impor­
tance: what languages will prevail in 
the microcomputer field? 

No one know . I have some in­
formed guesses, and J get- a lot of 
feedback from both amateur and ex­
pert readers; but I've lost the opera­
tor's manua1 to my crystal ball, so my 
predictions aren't 100 percent 
reliable. For all that, the subject js too 
important to ignore, and every now 
and then it's valuable to review just 
where things are in the field, 

Let' s set aground rule. ft's obvious 
that microcomputers will continue to 
grow in capability even as their 
prices fall. The distinction between 
microcomputer and minicomputer is 
already blurred. In the next few 
years, memory will continue to drop 

in price while ystem speeds in­
crease; within two yeats, one will be 
able to buy the equivalent of a VAX.­
the to_p-of-the-line minicomputer 
from Digital Equipment Corpora­
tion- for $6000 or so, what people 
now pay for a good microcomputer. 
This future 11microcomputer" will 
run at 12 to 15 MHz and have a half­
million to a million bytes of memory; 
in other words, the microcomputer 
will in effect have the power of 
machines that peopJe now pay 
$75,000 and up for. 

What languages will programs for 
the new generation of "microcom­
puters" be written in? 

The first thing to note is that "effi ­
ciency" of the language isn ' t very 
important. There's enough comput­
ing power and memory to make up. 
True, languages that are really slow, 
or waste great gobs of memory, 
aren't likely to become popular; but 
cheeseparing benchmark compari­
sons won't matter a lot. 

Given that, let's look at the can­
didate languages. 

DECADES OF SERVICE 

Washington Compule-r Services 


97 Sprin9 Street 
New York, New York 10012 an affillill~ol ({(WASHINGTON))) c~I 1!1'12 

U.£Ct"~ c:_.om!WIY • 
TD OAOEA: CALL DUR TOLL-FR£'£ llUMaEn- (80Dt22HAl6 CUSTOM COM PlJTER ROOM I'll RING SI CE. 1900 

In N.Y. State and tfll lecllnlcal lnhKnullon. (212) 225-2121 
HOURS: ~ :JD AM - 5:30 PM IEST) Monday·FrldQy TEI.EX: 12-5606 CABLE: \ltl.SHCOMP NYK 

FULLY CONFIGURED BDSDIESS SYSTEMS Wtiete Oo Yllu Turn To Solve VOi.ir Cornputor Puzzle? 
nu1 -~ l1'1 Si!ll'il(' e- · '~ii.Ol lti11l\14v11t 11111iJ~ " ' 1fl!:- , 11 
5Clcnl•'c ~!I S'$rms "-~ ¥11 allw 

11M€;. 1~ "'"' • " ..u"" C01111>11" ~1"""11 uu TURN TO US! 
~ BCMtO S1 '"' l ltil'~~ M1'o r f"Off 
..,.,..,.,.,.,., C~1A ~ l fUtl l YEA~ l'.l\ARArHf• COi FIOUll~lfO# We'll show you

5ll!MI ~5 i 100 !Kn.Iii IOIJ tl'11111tritmo lhe easiest way&aaa s "P IO lti UIOI 
JZ?Q '931~i'I'~ .\'JIU~~f to Pllt the 
0., Sill! ~~ Conrr1k'.:I!. J\1,11 ~ pfeces togelh!!!; 

Bll86. 16 blt ptllCllssor; Two 8"NEC APC OSOD dlsk drlws; 1281( RAM (ID M11t~o~ . Cornp•fible, Prilv•n­
6401() ; greon or RG8 color SGr~on . O~• ~aml!!On• E"5•'• EnglnmliUJ ta Sllpplarn.nl YaYrs . 

SOFTWABE 
PERFECT FOii: ~ ~'000 Ut!S1 • !i'4'111Util pi~,.Slll)n,iil iltilfll 101• &Nur.MelM! PIC"*l;la& .ti! 

.w. JI.At r.a11w•lt'f11ut ritnll!llf!mrr.1Jlilr1u· iHM£••a!llJlll'Jlon ~~1.u11Daue­

I' in• .t 6'.•r 
r DIBK DRIVE SllLll NOW! 

2117 11025 
~ r.. J11151l 

13Sll 
mo 

1CALL 

AMPEX OUME 
ADOS IBM 3101 
AT<IN ARBOR DIGITAL EOUtP CORP 
VISUAL HAZELTINE 

1l,-,"' i\800!11~1Jo11<u11!" '~ llXllJl,1) YI !(All 

l\~M,Ell il!Obb IG tot Ill!.. 001~ lo J'Jll lloJt ~ Tt&o!ype iu • .100 L•t.Hw1•"'""' 'i'"'"' ~S·i:l2 ''""' OnlV 
!nlli'JtiJC.e lltl\QMI ;j 'mtlr 1111.)IJbl{!UJIJWt)' J:lltifi 

tonh!jljrl 111m tllduOnu, bm".t- mzu: Q11i.!11ld l;Utl illtcm1o11"'••rl ALTOS ;.a:.= f<ilJflre.U 1...., 51195.e: '•ll lu••. IOl.(i)'"i'(Mi)llll';>-Iii ... ftl ll fllloh·, l!:!J l!J l.!J~ 	 ANA.DEX DIMlO MANtlESMANN !All 
CENrnONICS € PSOIJ NH: AMERICAlbful>~~ ~.. ... 1a ~6$~~:~~ADS C. !TOH FAC1T CUME 

sc1M M~~ tt• ~G'"lll'°' Sl°':err. ,cl.LL DATA PRODUCTS OKIOAfA TOSHIBA 
Slnill1 '"''""' 10 SSM. 11£LTA. DIHASl'lf. TlliVJllED. 01mAt. AllDS. o..o;c. illGffAL EOUW GORP. OL!Vffil TEl.ETYPE ' 
C~TA DrH ATA~t . TEC1!~ . El'SOll ZliNll " . ll'D~~ow. '1.YO l'/tJ/I' 01/l!/IS 1N1€flGRAL DATA SYS. OANlf)\ TEXAS INSlAUME~ITS 

PLEASEI Oo not corih.1se ~s wilh mail 0<der dealers_We are a N. V. State agencies , municipal!­
.. . lo ll servlca ctislrltiu1or se-rvlrig the aa1a processing & ties, and schools_ call us for 

lttstalla1ion needs ol business & industry lr1lm miarQs lo malnlramas. 
Sysl.em houses, educa11ona1 inslilutions & governmenlal agencies gtven information on our O.G.S. term 
special C1Josideration Leasing available. 	 contracts on hardware &software, 

DEALER and INTERNATIONAL INQUIRIES WELCOME 
Fol 4a 1oe11verv ;inoc1Y11!1aochock rno11•yo1d.ro1t too1m10•1JH I bi!n~w11e lmll5r~ l'er'lU!lOl~rf;lllT\pilflych/!!'"51~q~rr\l'IW!I!DI~~-""'" 
tll!ill P!i<n•u~llu<llln~~w1l h<Jtilnc)I~ l;dl lOfl• (!51~1~ Pi 1t.e.1nef1Jjj!314ca;hd~nl N re!.llltln~sad~;~ll'.51l• 011n1'!X l5a t~ntall:DI 
t1Q!ll1 M•nlot ll'llhl!illol!!. me CP/ M' ~ ~ 11.lllefTiil/~ al !)lg Ml R!!so."tJI 1111 $ilei; subjoCl IOll<ll !ilw1d•1d ~11!! toodiho1 • lavallilblf Dll l"!UO>ll C.. for 
?llllpplnQ tlla111"S· Abovo pr1m.<111 no1 Ul(l<1d<HU!i1cmil•htm or ln•l•ll•IKln . Oll•.se I I Isa tr.C<m1tk ol Ashton lat• P.O s •1JC•Pi<d upo<l O<J• err-Ott~ 
11r1Wal, ~II ll)r IN1te ind leim~ 

Circle <119 on lnquliy ca.rd. 	 A......., 1VSJ@ BYTE Publlaticma Inc Jl5 


http:Sllpplarn.nl


Expensive. 


•,3. - -~ 

The new RCA APT 
expands your data communications 

For business, professional and personal 
data communications, you' ll find more user­
friendly features and greater communications 
capabilities in the RCA APT than in other termi­
nals sell ing for up to three times the price. 

The new APT terminals are ideally suited 
to multi-data base time sharing and dedicated, 
direct computer-connected applications. They 
feature menu-controlled operation and a pro­
grammable " personality" to match specific 
communications requ irements for your data 
bases. 

A single keypress can dial a stored num­
ber, send the log-on sequence to the host 
computer, and return terminal control to the 
user. Password protection prevents unauthor­
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ized access to designated numbers. APT 
can also be used as an auto-dialer for voice 
communications. 

APT terminals list for $399, in your choice 
of full stroke or membrane keyboard versions. 
Either style is also available with a display 
monitor for $598 list. The data display monitor 
alone, VP3012D,$229 list. 
OEM and dealer pric ing available. 

membrane 
keyboard version 
designed for 
travel and hostile 
environments. 



----

Expansive. 


DISPLAY (VP3012D). High performance, 

12" diagonal, non-glare, green ............... 

phosphorus screen. 


DIRECT CONNECT MODEM. 

Built-in, 300 baud, 

originate / answer/ auto answer. 


AUTO DIAL. Tone or pulse dialing \ 

of up to 26 slored phone numbers, 


voice or data base calls. --- ­ ..;S~~~~~~~~~~~~~~ 
AUTO LOG-ON. Enters information 
aulomatically afler auto dial ing.-- - - -...-::: 

VIDEO OUTPUT. Selectable 80 or 

40 characters x 24 lines 

on standard monitor. 


TV OUTPUT. Displays 40 characters x 24 lines 
on Ch. 3/ Ch. 4 of standard TV set. 

FUNCTION KEYS. User 
programmable or downloadable 
from host computer. 

RESIDENT MENUS. User-friendly MEMORY BACKUP. Minimum 48-hour storage of 
terminal set-up and directory. log-on and other parameters without 
phone directory maintenance. plug-in power. No bat1eries required. 

(All Purpose Terminal) 
capabilities for a lot less money. 

Quite simply, matching features with price, 
there is no other professional quality terminal 
available today that can do as much at such 
low cost. 

For more information, just c lip the coupon 
at right. The new RCA APT. Expansive. Not 
expensive. 

OTHER FEATURES 
RS232C port for direct computer connections at data rates to 
9600 baud, or for connecting high speed modems and other 
accessories. Parallel printer port for hard copy. Numeric 
keypad, can dial phone numbers not in terminal directory. 
Built-In speaker with adjustable volume control !or audio 
monitoring ol phone line. Smooth scroll display. Automatic 
screen b lanking to reduce possibility ol bum. Briefcase size: 
17" x 7" x 2". Weight: under 4 lbs. 
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RCA Microcomputer ProductsTo: ncn
New Holland Avenue 

Lancaster, PA 17604 


Please send me the APT brochure with complete 

specifications. 


Till"-------------------­

Company__________________ 

Addres~-----------------

City _____ ____ state___Zip, ____ 


For more intorma1ion or lo order, call 800-233-0094. 

In Penna., call collect to 717-393-0446. BVT·!IS3 


BYTE Augu11 198.l 317 



1~ Save valuable time! 
11/// :~ 5 to 50 times faster 

APL 
APL, for those who don ' t know, is 

an interpreted language (like LISP or 
BASIC). It makes use of many 
curious symbols, such as squashed 
squares and bent arrows. It is very 
powerful. You can multiply matrices 
with a single command, invert them 
with another, and do transforma­
tions of the results with two more 
commands. A single line of APL 
code can do complex arithmetic, 
logs, trigonometry, and fairly com­
plicated logical operations . Alas, 
APL has been described, with good 
reason, as a "write only" language: 
you' re just not likely to understand 
your program an hour after you've 
written it . Used interactively, 
though, it's hard to beat. 

I foresee a place for APL in the 
microcomputer future: it will turn 
small computers, especially porta­
bles, into ven; powerful desk calcu­
lators . It will already run on an 
Osborne 1, I understand that they' re 
working on a version for the Otrona, 
and I expect that trend to continue. 
If someone will write a good in­

troductory text, and APL imple­
menters will do good tutorials with 
lots of examples, it's possible that 
APL will become quite popular for 
quick-and-dirty problem solving. It 
won't ever be as popular as BASIC 
for calculator-like computation, but 
it will contend with it. 

FORTH and LISP 
I expect LISP to absorb FORTH. 

Not completely, of course, because 
nothing ever wins completely; but I 
know of nothing you can do with 
FORTH that you can't do with LISP, 
while LISP lets you do a lot that 
FORTH can' t even approach . 

FORTH is sometimes used to write 
operating systems, and was for some 
time the only powerful language 
available to Atari programmers. Like 
LISP, FORTH boasts a number of 
fanatic adherents . My mad friend 
used to say that FORTH was a kind 
of assembly language that used the 
programmer as a preprocessor. 

LISP (LISt Processing language) 
was one of the earliest "higher level" 
computer languages. It was written 

by John McCarthy in the 50s and has 
dominated the artificial intelligence 
field ever since. It's a very s trange 
language, using peculiar notation 
and lots of parentheses; but it's very 
powerful. 

The main problems with LISP are 
(1) it's hard to learn from books, 
although not so hard to learn if 
you've access to people who already 
use it, and (2) it uses memory like 
mad, so that there haven't been good 
LISPs for microcomputers. 

FORTH has some similarities to 
LISP but doesn' t use as much 
memory. People I respect have con­
vinced me that LISP is much more 
powerful than FORTH. Having half 
learned both LISP and FORTH, it's 
my opinion that they're equally dif­
ficult to master; both require a good 
bit of concentration, and you have to 
work until something clicks-what 
the Gestalt psychologists call "the 
Aha! experience ." They're also 
rather easy to forget if you don't use 
them regularly. 

Incidentally, those who'd like " a 
LISP experience' ' without much in-

SAVE MONEY! 
Increase your 
computer's productivity 

performance than floppy disks 
and Winchester drives 

PION'S I TERSTELLAR DRIVE is designed for use wit h a 
fam ily of im erfaces and software packages. Currently a ail· 
able a re inte rfaces fo r £BM, S I00. TRS80, Apple. SS50, and 
mo t Z80 u P, and sofrware fo r rnosL popularoperaLing systems. 
Addi t iona l interfaces a re continually bei ng developed for the 
most popular computers. 

Basic Price for 256K8 unit (Includes Interface and software]

$ 1095• plus lax (where applica ble) and shipping . . VISA 
Vls.:i and Mas1er Card acccpl~d . ­

The INTERSTELLAR DRIVE is a h igh pe rformance 
da ta storage subsystem wi th independent power PION ,INC. Tel.(6171923-8009 
supply, ba nery backu p, and error detecrion . I1 has 101 RWalnut St.,Watertown, MA 02172 
256l<B to 1 Megabyte ofsoUd sta te m emory integ rated TRSSO1rademMk or Ta ndy Corp. Appk trademark or Apple Co111pu1c r> 
to perform with your operating sys tem . l111ers1d lar Drive tradema rk o r PION. In(. 
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types of microcomputer backup. 

Don't take 

no for m1 answer! 


WINCHESTER CARTRIDGE DISK DRIVES FOR MICROCOMPUTERS 

OMA Systems OtherFeature 3.9"Drives 5 1/411 Drives 5%"Drives 

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 time 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 DMA Systems allows you to 
interchange data between drives. 

Only DMA Systems has a unique 
retractable head that ensures data 
integrity by never touching the disk. 

Only OMA Systems has a self­
sealing clean air system that prevents 
contaminants from reaching the data 
- even after thousands of insertions. 

And only DMA 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 
Sy.;'' Winchester drive controllers. 

What's more, DMA Systems is 
!he only manufacturer delivering 

Circle 304 on Inquiry caret 

microcomputer Winchester cartridge 
disk drives. 

But OMA Systems drives don't 
just outperform other cartridge sys­
tems. They outperform all other 

Consider the alternatives ... 
Floppies have low capacity, poor 

reliabi lity and slow access time. 
Streamers are u11reliable and 

can't provide random access. 
There's only one drive manufac­

tu rer 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

D~ 
S'-r'S T"EMS 

Just what the industry needs. 
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LABEL 
SPECIAL 

$2.99/K 
(SK MIN) 

I •"'RO SS l I • 1$ I CO~TI NUOUS LABELS 

CAl'ITfl1DGE RIHONS FOR 

EPSON 

INNOVATIVE 
CONCEPTS 

FLIP'N'FILE 
DISC STORAGE SOX. 

HOLDS UP TO 60 OISKE"TTES 

51/4 IJ 8 " 

--- - - - - ----------------------1 have gone to FORTH. 

COMPLETE LINE OF OTHER RIBBONS AVA1LABLE. PLEASE CALL 

ALL ABOVE PRICES INCLUDE SHIPPING 

Check-Mate· 

~ 51 DI AUTO DR, ~ e P.0 _ BOX 103 ..... 
I~ RANDOLPH , MA 02368 ­

TOLL FREES00-343-7706 IN MASS 617-963-7694 
WE ACCEPT MASTER CARD & VISA 

MASS- RESIDENTS ADD 5% SALES TAX 
PHONES OPEN 9AM-7PM EASTERN TIME 

The Bell 2-12 Modem for the 

S--100 Bus has Arrived 


PMMI & Racal \/edlo Joined 
forces i;a brijng you the first BeU 

212A-=mpatible modem fur the 
S -1 OD bus. The MM-212 is a 

top quar ty modem designed tt1 

meet all physlcal. electrica~ & 
timing requirements of the IEEE 
69618-100 speci 1catlon. FCC 
reglsr.ered for d ir ect connection 

to the telephone line. 

• Bell 21 2 A C1200 baud) or Bell 103 [45.5-300 baudJ modes 
• 1200 baud synohronous & asynchronous 

• Access to PMMl's 24 hour a day test center 

• Microprocessor based design • Full or half dupfex 
• Auto answer end auto diaf • Maskable interrupts 
• Five year limited warranty • Self test modes 

FCR FURTHE R INFORMATION, """or '""""e for fr-ce aroc:J1u.-a or Bel'1d $1CJC>O' 

UNBEATABLE FEATURES: 

tretundable Wlpurcnasel fi:r MM-212 Ownar's Menuat 

COMMUNICATIONS 
5201 Leesburg Pl'<.e. Suite 80.<l 

Falls Church, VA 22041 

(70313751-9660 

Pr.., '!'\," I ,,.,,.J, Ir •n.._, l)L-J' h n rri;-lr1rr::• p1 \lvP<=i 

ALL MOCEMS ARE NOT CREATED EQUAL 

vestment should get DanieJ P. Fried­
man's The Little LISPer. This rather 
odd book ''is a programmed text 
based on lecture notes from a two­
week 'quickie' introduction to LISP 
for students with no previous pro­
gramming experience and an ad­
mitted dislike for anything quantita­
tive." lt has to be experienced to be 
appreciated; I found myself alter­
nately fascinated and throwing the 
book across the room. It certainly 
shows-not tells, but shows-you a 
lot about LISP. 

As memory gets cheaper . small 
computers get more powerful, and 
communications get simpler, l expect 
many publishers will offer better 
LISP interpreters (and compilers; 
LISP is a hybrid, with the possibility 
of both interactive-interpretive mode 
and compiled mode), as well as more 
online tutorials, so that LISP will be 
easier to learn. FORTH and LISP 
users both tend to be fanatics . I'm 
neither, so it's only an informed 
guess, but t suspect that as LlSPs get 
more common, LISP will get the bulk 
of the recruits who would otherwis 

COBOL and FORTRAN 
Every time I say anything negative 

about COBOL, 1get half a dozen le t· 
ters reminding me that there are 
many billions of dollars" worth of 
COBOL programs. Surely tho e 
won't go away? 

l think they will. Nol instantly, and 
I doubt tha t COBOL will vani h en­
tirely, but I do not see a large place 
for COBOL in the microcomputer 
world. If it were going to catch on, 
it would have by now; and it just 
hasn't That, in my judgment, is just 
as well. COBOL is a language whose 
time has passed. It doesn 't force 
readable code, it takes experts to 
maintain large COBOL programs, 
and it doesn't have most of the fea­
tures required for structured pro­
gramming. 

It does do certain things well . 
COBOL has built-in commands for 
sorts and merges and other fairly 
complex operations . On the other 
hand, it's not hard to translate well­
written COBOL programs into some 
other language, such as Pascal, while 
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Ifyou stickwith timesharing after 
reading this ad,you haven't 
read tliis ad. 


Typica1ly, financial planning 
on a timesharing service runs $2,000 
a month and more. Month after 
month after month . 

And it doesn't take a spread­
sheet to figure that as a $24,000­
a-year-af ter-year expense. 

The incredibly cheap alternative. 
The Financial Planner™ from Ashton-Tate 

can stop this cash drain once and for all. 
You pay $700 - one time- for the Planner. 

And handle your fi nancial planning qukkJy, easily 
and completely on your microcomputer. 

Without having to share your time or your 
money with anyone. 

A forecaster's dream come true. 
The Financial Planner has enough depth to 

solve the most complex business problems you can 
foresee, yet can be used almost intuitively. 

The Planner automatically performs calcula­
tions on individual items, rows, columns and entire 
models. Understands conditional logk. Solves 
simu1taneous equations. Computes Present Value 
and Internal Rate of Return. Reads and writes 
dBASE II™ files. And much, much more. 

But you use abbreviated names, not mysteri­
ous formulas. And you communkate with the 
computer in the English-like vocabulary of FPL™ 
(Financial Planning Language), so you can easily 
set up your budgeting and evaluation models. 

Editing and report-writing are an integral part 
of the package, and you can preview results on 
the screen, then produce presentatfon-quality 
financial reports directly. 

And when you have your models and reports 
just right, you can automate them so even your 
President can run them. 

With the Planner, you produce P & l forecasts 
and financial consolidations in minutes. Explore 

j 
1what if" alternatives. Analyze new business 
ventures and mergers. Plan real estate acquisition 
and development. And fine tune operations until 
you reach the financial objectives you've set. 

It 's one of the most comprehensive business 
tools available on any computer. All for a frac­
tion of what you've been spending on timesharing 
services to do the same things. 

For the ardent skeptics. 
It may sound too good to be true, but you 

can check out the Financial Planner with no 
financial risk. 

Run through a hands-on demo at your nearest 
computer or software store. Then take a package 
home and use it for 30 days on your IBM PC or 
CP/M microcomputer. If it1s not everything we 
said it was, just return it and you'll get your 
money back. 

For the name of your nearest dealer, contact 
Ashton-Tate at 10150 West Jefferson Th 
Boulevard, Culver City, CA e 
90230. Or better yet, call (213) Financial 
204-5570 today. Pl '" 

Time's a-wasting. anner 

ASHTON ·TA1E 

tOAshton-Ta1 198.J 
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those programs not easily translated 
are generally almost impossible to 
maintain. For that matter, you can 
call some of those splendiferous 
special routines, such as Sort, from 
inside languages like Modula-2 ... 

FORTRAN is an ther language 
that won 't go away entireJy, but will, 
I think, fade into the background. 
For a while it looked as if FORTRAN, 
augmented by the RATFOR (RA­
Tional FORtran) preprocessor, might 
stake out a large p lace in nucrocom­
puterland, but that didn't happen. 

FORTRAN, which is very useful 
for crunching lots of numbers, is not 
al.I that well designed for anything 
else. You can write complex text­
oriented programs in FORTRAN; the 
original Crowther and Wood Adven­
ture of the Co1ossal Cave was writ­
ten in FORTRAN. It wasn't designed 
for that, though, and FORTRAN pro­
grammers usua1ly must re ort to 
tricks to make it handle te ·t well. 

Because so very many COBOL and 
FORTRAN programs are in ex­
istence, neither language will die; 
but as time goes on, most of those 

programs will be translated into 
other languages with better struc­
tural feature , whJJe fewer and fewer 
programmers will use either lan ­
guage for writing new programs for 
micr compu ters. 

PLII 
The PL/I programming language is 

very popular among mainframe and 
large minicomputer programmers. It 
was one of the earliest of the " higher 
level" languages and one of the fast 
designed to allow fonnal structuring. 
It has good string handling, Telative­
1y good portability, and better in­
put/output and file handling than 
Pascal. 

In fact, considered a feature at a 
time, PL/1 sounds nearly ideal . My 
late mad friend f und it so attractive 
that he wrote nearly all his programs 
in it. 

There is a good implementation of 
PLfl for CP/M microcomputers; 
what' more, it' not likely to go 
away. Dr. Gary Kildall, president of 
Digital Research and author of 
CP/M, is a PL/I enthusiast. Much of 

the original CP/M was written in a 
subset of PL/I. Kildall has committed 
Digital Research to provide PL/I for 
all CP/M upgrades; this presumably 
includes new systems based on the 
6 000 and 8086 chips. 

Despite these advantages, PL/I 
hasn't caught on in the microcom­
puter world. Joan K. Hughes wrote 
one of the standard PLII textbooks 
{PL/l Structured Progmmming) but 
wrote all the programs for her micro­
computer consulting firm in CBASIC 
because PLfl was not then available 
for CP/M microcomputer systems; 
later, she found that she had too 
much invested in CBASIC programs 
to change over. 

Then, too, many computer users­
including myself- do not find PL/I 
programs readable, nor is the lan­
guage easily leamed. "Easily" is, of 
course, a relative term; PL/I is not 
much harder to learn than, say, FOR­
1RAN. l t has many more statements 
than Pascal, but PLII programmers 
find that a desirable feature. 

Like CB-80, Pl.II requires separate 
compile and Hnk operations, but 
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b th are relatively straightforward. 
When PL/l first came out, the only 
manual were written in the early 
Dig-ital Research style of high den i­
t_ and low readability, while 
LBASIC had remarkably dear docu­
mentation . This may have contrib­
ut d to CBASlC's early ascendancy . 

The newest Digital Re earch P /1 
manual have been completely re­
written. They are clear, readable, and 
filled withe amples. A lot of mini­
computer programmers are quite 
familiar with PL/I. Therefore, now 
that the distinction between micro 
and mini is becoming blurred, it's 
possible that PLll, despite Hs relative­
ly late start, will experience rapid 
new gains in popularity . The lan­
guage certainly can' t be counted out'. 

The C Programming Language 
The "C" language wa devel ped 

at BeU Laboratories . Until recently its 
fate was intimately dependent on the 
future of the Unix operating system. 
In the pa. t couple of years, though, 
CPIM versions of C have appeared. 
One, Leor Zolman 's BOS C Com­
piler, a]most single-handedly made 

a formidable contender because 
many useful programs were written 
in it. 

BOS Chad severe limits; now lots 
of C compilers without tho e limits 
are available . In addition, CP/M-68K, 
the CP/M operating system for ma­
chines using the 16-bit 68000 pro­
cessor dtlp, comes with a limjted C 
compiler. This will undoubtedly 
stimulate new users to learn some­
thing of the C language. 

C is popuJar, and both C and the 
Unix operating system have fanatical 
supporters. The language is power­
ful and is certainly easier to learn 
than assembly language. 

The drawback is readability. C pro­
grams are not self-documenting; one 
eould argue that there ought to be at 
least one comment for each line of 
code . Alas1 the programs are a/mo t­
r adable, and while one is writing C 
programs the purpose of each line is 
quite dear, so that further comment 
seem silly and are often omitted . Six 
weeks later the program is nearly in­
comprehensible. 

A second problem with C-at least 

with the compilers l have been able 
to work with-is that it generates very 
large programs. For example: 

I* AVery Slmple Program. "/ 
main () 
I printf("This fs a very simple 

program. \ n"); 
l 

is a program that merely prints the 
quoted message. (The \ n specifies 
a " newline, " i.e., carriage return and 
linefeed.) 

We compiled it with Lattice C1 
which is a well-regarded C compiler. 
The program itself is 384 bytes long. 
It compiles into 178 bytes of object 
code. lt must be linked to turn it in­
to a command file before it can be 
run. That produce a program 11,008 
byte long. his seems e cessive . 

When we installed our M-Drive (a 
"silicon disk'' program that deludes 
the computer into beUeving that ex­
tra memory i a very fa t disk drive) , 
we required a program to format the 
''memory disk. ' 1 The program fur­
nished u by Compupro was written 
in Whitesmiths C and was 16K bytes 
long . Tony Piet ch found this absurd 
and wrote a format prograin in as­
sembly language: it was only 487 
bytes long. 

There are goud rea ons for th.i 
obe Hy . The C language was 
originally intended for use with the 
Unix operating sy tem, and much of 
the seemingly excessive code that 
must be packed into programs com­
piled in C is there to compensate for 
the missing Unix. We may under­
stand this and still be unhappy at the 
code size. There may be implemen­
tations that don ' t generate superfat 
code, but we haven't ome across 
one. 

C has become increasingly popu­
lar- with fanatic supporters . It will 
certainly survive. However, l don ' t 
expect it ever to becom~ a highJy 
popular language, al')d if I had to bet 
on it future, 11d say that it will take 
a respectable ni he, after which its 
gr wth will be quite low in com­
parison to the microcomputer world 
in general. 

Until recently, those interested in 
learning more about the C language 

pretty well had to read The C Pro­
gramming Language by Brian Ker­
nighan and Dennis Ritchie. This 
book is better written than many 
computer texts, but it isn ' t easy 
reading, and it was never intended 
for microcompute.r users. 

I have recently received C Progmm­
ming Guide by Jack Purdum . I found 
thls much clea.rer than Kernighan 
and Ritchie. Purdum's book has 
plenty of mustrative examples and 
even compares C p rograms with 
similar programs in BASIC. 1t 
recognize that many readers wil1 be 
using CP/M ystems and explains 
some of the problems the may en­
coun ter. There's a very good discus­
sion of pointers; this is especially 
welcome because C makes extensive 
use of pointers. l recommend this 
book to anyone interested in learn­
ing more about the C language . Read 
it before trying to tackle Kernighan 
and Ritchie. 

T have a large number of C com­
pilers and hope to do an extensiv 
comparison of them for a future 
issue. 

Pascal and ModuJa-2 
Pascal has been the real success 

story in microcomputing. Last year 
more books were published about 
Pas aJ than about BASIC. (By books, 
1 mean titJes; there were probably 
more copies sold of BA5IC books 
than Pascal books.) 

The Pascal language wa devised 
by Prof. Nik.Jaus Wirth of Zurich . It 
was originally intended as a teaching 
language that would force students 
to write readable, structured pro­
grams, and thus train them to think 
about program.ming in a logical way. 
lt generated a number of enthusiastic 
converts who develop d Pascal into 
a practical language. The structured 
features caused many program bugs 
to be caught by the compiler, so that 
once program written in Pascal is 
made to run1 it often runs properly 
without much debugging. 

Pa cal is now taught in many 
universities. Some even requi_re 
Pascal proficiency for graduation in 
any science. Pascal courses are found 
in high chools, and that practice is 
also spreading. Thus the language 
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has a secure place and is probably 
second only to BASIC in popularity 
among microcomputer users . 

Pascal does have some very severe 
drawbacks, particularly as imple­
mented for small computers. The 
original language had primitive (and 
not well-designed) input/output 

1 

structmes, so that most 1/0 has to be 
done through extensions to the lan­
guage. The extensions have not been 
standardized, which compromises 
portability. (Portability refers to the 
ease of getting programs that run on 
one kind of machine to run on any 
other.) The language also has inter­
nal limits. Many of them have been 
discussed at length in previous 
columns. 

Most of Pascal's deficiencies have 
been corrected in Niklaus Wirth's 
newest language, called Modula-2. 
As I write this, we don' t have many 
implementations of tytodula-2; but 
the two potential U.S. publishers of 
Modula-2 for microcomputers, Voli­
tion Systems of San Diego and Logi­
tech of Palo Alto, promise new com­
pilers Real Soon Now. Fortunately, 
the two companies are in communi­
cation and seem willing to agree on 
standard ways of extending Modula­
2. They may set a de facto standard 
that newer publishers will have to 
meet, and thus avoid the cacophony 
of dialects that afflicts Pascal. 

My experience has been that Pascal 
programmers tend to become 
Modufa-2 enthusiasts. Much of the 
excitement and popularity of Pascal 
may thus be transferred to Modula-2. 
There are good reasons for this . 
Modula-2 is more powerful than 
Pascal and a lot easier to use. It is also 
very easy to translate Pascal pro­
grams into Modula-2; 90 percent or 
more of the work can be done by a 
transl ator program written in 
Modula-2. Add that Modula-2 is suit­
able for writing systems programs­
I've seen a very powerful operating 
system written in Modula-2- and it's 
not hard to predict that Modula-2 

will become increasingly more 

popular as it becomes available. 


My own prediction is that 
Modula-2 will swallow a good chunk 
of both Pascal and C. So far not 
many experts join me in that fore-

Finally, 
investment software 
from Dow Jones. 
Dow Jones & Com pany, publisher ofThe Wall Street 
journal and Barron's, is proud to introduce 
DOW JONES SOFTWARE!.. 

These p roducts turn your personal compu ter into a 
powerful investment and business tool. With them , you 
can analyze and m anage timely information availa ble 
by telephone connection from the leading provider of 
onJine business and 6nanciaJ news and informat ion I 

Dow Jones News/Ret:rieva1. 

DOW JONES SOFTWARE is reliable, easy-lo-us , 
fully supported -from a company you can trust . 
Available at elected computer stores. For more 
information call l-800·345-8500 Ext . 48 
(Al.uu, " " " Ii • nd (or<:IJI' a ll 1-215·78!·71Kll1 u 1. ~ ) 

DOW}}Nffi S6FTWAREn 

...Bank on it. 

Finally, 
portfolio management software 
from Dow Jones. 
The DOW JONES MARKET MANAGERt" 
easily manages single 
or m ultiple portfolios !!:.:..:.~::.-~:!.~...........---·.-- ·----- ----·----­
with stock quotes .. ... .. .......--··------ --....:..........
--~tt ~ 

~ ~: ~ -~ - - ···- ~- ..~~a- .!.~ __::! ~!._ _. ~-~from Dow Jones 

News/Retrieval . 

Evaluate current posi­
 . ... ... ...... ...... ... ... ...~. 

•IWL • • . ,,.., .. -..~ ;, n n• •n • • .: lo.tions and maintain a 

year -to · date recor d of ... ... :; .,, .. ...... ..... ,,,.. .. ,.. 


u. r. ,.__. .., ,... ~. -.. •·"'' ........ '·' .. u • 
......... 1 .. ' 
1.,.• ...,.

all securities trans­
•I- • • W ...... , u 11. ­actions. Now you can • 1- • • 1-

­
- 1 .. ...... ..­.·- .. ..-, ... ...- " ' 

~ ·· ­easily maintain all your 
.._w:.dlH••..,,.. ,1 ....·· - ·· ­records for concise -__e_ _ _._. •- ·- • tt... 1 


portfolio evaluation. 

Available al selected 
 Holding11 by PonfoUo R epor111 display 

eoeh la:ic lor tJo lued lD lh" 111ock 1tJork tcomp u ter to r e . 

D0w }ONR5 SoFTWARE" 

...BankonU.1-800 -345-8500 Exr. 48 

A..,....a 1993 ~ BYTE PubUc.dana In< 327Circle 150 on Inquiry card. 
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Not availableAugusta 

Computer Linguistics 
POB 390145 
Mountain View1 CA 94039 

CB-80 $500 
Pascal MT + with Speed Programming Package $500 
Digital Research 
POB 579 
Pacific Grove, CA 93950 
(408) 649-3896 

Janus Compiler 808018085 $300 
R&R Software 8088/8086 $400 
POB 1512 
Madison, WI 53701 
(608) 244--6436 

Lattice C $500 
Lifeboat Associates 
1651 Third Ave. 
New York, NY 10028 
(212) 860-0300 

Books Cited 
C Programming Guide $17.95 
Jack Purdum.. Indianapolis: Que Corporation, 1983, 250 pages, sofhvam. 

The Little LISPer $3.95 
Dan iel P. Friedman. Palo Alto, CA: Science Research Associates, 1974, 64 pages, softcover. 

cast, but I've seen nothing to make 
me change my views on the matter. 

Ada 
The Department of Defense esti­

mated that if all DOD programs were 
written in a single language, the 
resulting savings would run to 
billions of dollars. After long con­
sideration by a number of middle­
and high-level committees, Ada was 
created to be the DOD programming 
language. 

Ada wiJJ certainly have a large 
place in the computer world; any 
language supported by the Depart­
ment of Defense would have to. As 
I've said before, learning to program 
in Ada is surefire job insurance. 

Ada was designed by a committee, 
and it shows: it has tons of bells, 
whistles, features, and gimmicks . 
Th1s tends to complicate the lan­
guage, and some computer science 
experts have professed concern: 
given the complexity of Ada, how 
can you verify the language? That is : 

328 A"811ot 111113 © BYTE Publication& lne 

can you be sure the compiler is do­
ing all-and only-what you think it 
will, or can there be mysterious 
unintended side effects? If one side 
effect is to launch a missile without 
permission, all the savings resulting 
from Ada's creation could literally go 
up in smoke. 

It's very hard to estimate Ada's 
future in the microcomputer world . 
No full Ada compilers for microcom­
puters are yet available, and this 
situation isn't likely to change for a 
while. I think Ada's future in m.icro­
computerland depends in large part 
on just how quickly we get an Ada 
compiler we can use . 

Incidentally, I have just received 
Augusta, a program that compiles a 
subset of Ada on the Z80. It has on­
ly just come, so I have been unable 
to compare it with Janus {the other 
Ada-subset compiler for microcom­
puter systems). Augusta seems to 
run, and th manual is written in 
dear English with numerous ex­
amples. It does not support pack­

ages, multitasking, real numbers, 
enumerated types, user-defined 
types and records, or exception error 
handling. 1find the Janus documen­
tation more complete and better 
organized, but this is impressionistic, 
not based on detailed objective 
comparison. 

Bottom Line 
lf I had to pick a single language 

for future microcomputers, it would 
be Modula-2 . That, however, is 
based on certain expectations about 
future Modula-2 implementations; 
just now (May Day 1983) I have no 
Modula-2 for CP/M systems. 

If I were going to buy and learn 
one single language of those avail­
able today, I'd be hard put to choose. 
The two I'd consider would be CB-80 
and PascaJ MT + with the Speed Pro­
gramming Package. Both Pascal 
MT+ and CB-80 are expensive; the 
term "overpriced" is a value judg­
ment I find myself tempted to use . 
Even so, I like Pascal MT + some­
what better than I do the other Pascal 
implementations l have. 

Deciding between Pascal and 
CB-80 isn't easy. Pascal, which also 
serves as a good introduction to 
Modula-2, is probably the more valu­
able to have learned over the long 
haul; but I find just now that I use 
CB-80 (and CB-86) more than l use 
Pascal. 

It may be, of course, that I've 
missed the real contender; that Logo, 
Smalltalk, or some such will sweep 
the field. I don't think that will hap­
pen, but it isn' t impossible. 

The language debate will con­
tinue. • 

Jerry Poumelle welcomes readers' com­
ments and opinions. Send aselfaddressed 
envelope to Jerry Poumelle, c/o BYTE 
Publications, POB 372, .Hancock, NH 
03449. Please put your address 011 tlze let­
ter as well as on the envelope. Due to tlle 
high volume of letters, Jerry cannot 
guarantee a personal reply. 

Jerry Po11 me/le is afonner aerospace engi11«r 11111! 
ciment scieuce-Jictiornvrllen ho !otres lo pl«y witJi 
computers. 



PJu3 3,000 new apRlications

into your Apple: 


THE CP/M Card 'M plugs CP/M Plus'" into your Apple. 300% faster than your Apple system! The CP/M Card is the 
The CP/M Card gives you the option of running your Apple II only Apple II performance package that offers the speed and 

with the speed and capability of a professional Z-80 system efficiency of CP/M Plus. 
with CP/M•-compatible software. You plug in the CP/M A plug about quality. 

Card. Then choose CP/M or you r standard Apple software The CP/M Card was designed and built by Digital Research, 
a t your option. the creators of P/M, and Advanced l ogic Systems, the most 

Plug into a big, new world of software. respected manufactu rer of Apple perfo rmance products. So 
The CP/M Card gives you instant access to the world's largest you know the CP/ M Card is the most perfectly integrated 

selection of microcomputer software-more than 3,000 Apple performance package you can buy. 
CP/M-compatible applications, languages, and Why just keep plugging along? The CP/M Card 

programming utilities. So, yo.u, too can use pro- provides every thing. you need- including 64K of§ § 

Fessional business programs such as WordStar, ~ on-board memory, CP/M Plus, CBASIC, 

SuperCalc]i' ondor;™ and other high-performance GSX™-80 and full documentation -for just $399. 
softw re from Day One. Yet, you still have access Now avai lable through the CP/M library. 

to your present library of Apple software. See your local microcomputer dealer today. O r 
Plug into mcrerub)e per ormance. contact Advanced Logic Systems, 1195 East 

Together, the ultra-fast CP/M Card and Ad d L · S t Arque Ave., Sunnyvale, CA 94086 (800) 
CP/ M Plus run applications up to VO nee ' OQIC YS ems 538-8177. (In California (408) 730-0306.) 

The CP{M Card for your Apple II. 
C d d C6ASIC are either tr~demark< or regiotcred trademarks of Digital Research Inc. Z· llO is a n·gi• tered 1radcm~rk ni Ziloi;, Inc. 

CP/M, CP/M Plu•, the Cl'/ M ar "" . p I 1· n~1 Corftorarion. su~-rCok is a trad•mark of So rcim Corpornlion. Condor is a trademark <'t Condor Computer' dS . ttd t dematk o 1 M1i:ro w n1unn •o :r • • R h l u t"""\>\or tar IS J r<glSl< ra . L re L s0 fl "'System . Apple is J regi ttred trademark of t\ppk Compukr, lnc. c l91l2 D1g1tal oscar< nc. 
Co.rpor~ t1on. GSX-60 1s • trademar.. " r.ipnics wa 
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The IBM PC and the Intel 

8087 Coprocessor 


Part 1: Overview and Floating-Point 

Assembly-Language Support 


Addition of the 8087 chip to the IBM PC provides instant access 
to powerful floating-point, integer, and BCD arithmetic 

operations from assembly language 

by Tim Field 
The Intel 8087 Numeric Data Processor (NOP) is a 

coprocessor chip that greatly extends the calculation 
abilities of the Intel 8088 CPU (and Intel CPUs like the 
8086 80186, and 80286). The 8087, when attached to the 
8088, performs a useful range of operations on a va riety 
of data types much faster , more accurately, and with less 
trouble. 

[Editor's Note: The acronym CPU, which stands for 
central processing unit , is one that we usually do not 

use in BYTE because, for most material in the magazine 
the word is more accurately replaced by the word "micro­
processor." Jn this situation, however, the 8088 micro­
processor is the central processing unit in relation to the 
8087 Numeric Data Processor, Because of this, we w ill 
use the acronym CPU to refer to the 8088 and NDP 
to refer to the 8087 . ...G. W.J 

The IBM Personal Computer uses an Intel 8088 CPU 
and has an empty 40-pin socket just waiting for an 8087. 
With the 8087 NOP in place, you can immediately access 
it wlth software that explicitly issues the proper instruc­
tions to the 8087. 

A great deal of confusion abounds concerning the level 
of support that IBM software currently provides for the 

8087-enhanced PC. At one meeting of an IBM users club, 
a user said he had purchased an 8087, plugged it into the 
socket, and could not tell any difference in the execution 
speed of his BASIC programs. He was quite confused 
why the PC did not take immedjate advantage of the new 
resource. 

Unfortunately, things just are not that easy. As I write 
this article, the only high-level support of the 8087 in IBM 
software is in the new APL package. Pascal, BASIC, and 
the other IBM languages will not automatically execute 
using the 8087 . IBM designed the hardware into the IBM 
PC and the IBM PC XT, but it is only beginning to sup­
port it officially. 

For the moment, we must create our own software 
utility to make use of the 8087 in the IBM PC. This 
month, we will look at a piece of software called M8087 
that makes it easy for the assembly-language program­
mer to add 8087 instructions to programs. Next month, 
we will use this assembly-language support to provide 
higher-level software support for the IBM Pascal Com­
piler . 

While this article specifically discusses the 8087 inter­
face with the IBM Personal Computer, the topics unde~ 
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Processor Control Instructions 

FINIT/FNINl1 
FOISl/FNDISI 
FENl/FNENI 
FLDCW 
FSTCWIFNSTCW 
FSTSW/FNSTSW 
FCLEX/FNCLEX 
FSTE NVIFNSTE NV 
FLDENV 
FSAVEIFNSAVE 
FRSTOR 
FINCSTP 
FDECSTP 
FFREE 
FNOP 
FWAIT 

lnitlaUze processor 
msable in lerrupts 
Enable inlerrupls 
Load cont rot word 
Store control word 
Store slalUs word 
Oear exceptions 
Store environment 
Load environment 
Save state 
Restore slate 
Increment slack pointer 
Decrement stack polnter 
Free reg1s1er 
No operation 
CPU wall 

FLDZ 
FLDl 
FLDPI 
FLDL2T 
FLDL2E 
FLDLG2 
FLDLN2 

FPTAN 
FPATAN 
F2XM1 
FYL2X 
FYL2XP1 

FCOM 
FCOMP 
FCOMPP 
FICOM 
FlCOMP 
FTST 
FXAM 

Constant Load Instructions 

Load +o.o 

Load + 1.0 

Load r 

Load log,10 

Load log,e 

Load log,.2 

Load log~2 


Transcendental Instructions 

Partial langenl 

Partial arctangent 

2- -1 

Y•log,X 

Y· log,(X + 1) 


Comparison lnslructlons 

Compare real 
Compare rea l and pop 
Compare real and pop twice 
Integer compare 
Integer compare and pop 
Test 
Examine 

Data Transfer Instructions 

Real Transfers 

FLD Load real 
FST Store real 
FSTP Store real and pop 
FXCH Exchange registers 

Table 1: Tl1e 8087 instructi°'1 set grouped by class. 

Integer 

FILO Integer load 
FIST Integer store 
FISTP Integer store and pop 

Packed Decimal Transfe~ 

FBLD Packed decimal (BCD) load 
FBSTP Packed decimal (BCD) store and pop 

Additron 

FADD 
FADOP 
FIADD 

Subtract ion 

FSUB 
FSUBP 
FISUB 
FSUBR 
FSUBRP 
Fl SUBR 

Multipllcatlon 

FMUL 
FMULP 
FI MUL 

Div ision 

FDIV 
FDIVP 
FIOIV 
FDlVR 
FOIVRP 
FIDIVR 

Arithmetic Instructions 

Add real 
Add real and pop 
Integer add 

Subtracl real 
Subtract real and pop 
ln1eger subtract 
Subtract real reversed 
Subtract rea1 reversed and pop 
In teger subtract reversed 

Multiply real 
Multiply real and pop 
Integer multiply 

Divide real 
Divide real and pop 
Integer divide 
Divide real reversed 
Divide real reversed and pop 
Integer divide reversed 

Other Operations 

FSORT Square root 
FSCALE Scale 
FPAEM Partial remainder 
FAN DINT Round to Integer 
FXTRACT Extract exponent and signil icand 
FABS Absolute value 
FCHS Change sign 

consideration should apply fully to almost any 8088- or 
8086-based system that has the 40-pin 8087 socket on the 
system board. If the system runs PC-DOS (or, equiva­
lently, MS-DOS), then the software support presented in 
this article should be applicable to any user of Microsoft 's 
Macro Assembler for the 8088/8086 systems. 

M8087.MAC 
The 8087 watches for ESC (escape) instructions as 

potential operations for it to work on, while the 8088 

CPU ignores them. Therefore it is possible for the 
assembly-language programmer to use the 8087 by look­
ing up the proper escape-code sequence for each 8087 in ­
struction in a table and inserting the ESC instruction in 
the program. (For example, an FDIV instruction 
translates to the hexadecimal sequence "DC Fl", which 
translates to ''ESC 26H,CX".) Obviously this tedious and 
error-prone task is the same as assembling the instruc­
tions into machine code by hand . 

To avoid lhose errors and save time, we'll let the user 
Tl!:xl co ntinued Dtr pa,l{I! 350 
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W e Know How You Felt, Columbus! 

In 1492 most people were saying the world wos f1ot . They 
sold, " You ' ll foll off the edge if you go too for. " But tho! d idn 't 
stop you Columbus. You went ahead ond d iscovered Americo. 

Today, mo$t people ore saying, ' ' file service .. . i! just not 
fea sible ." • The y're even saying, " operat ion s like record locking 
ore not ovoilcble. ' ' • • But that hasn ' t stopped Novell , e ither . 
Becouse we 've gone oheod and discovered , des igned, yes .. . 
even built and shipped file serl/ers Iha the less adventurous said 
couldn 't be built . And our fi le servers ore up and running el l ove r 
Amer ica , (not to mention tf>e rest of the wor ld.) 

Our Versatile App l;ed Server Technology (VAST) lets mult i­
ple operating systems on mulliple types of personal computers 
share the some disk space end directorie s simultan eously. 

And yes1 all you other guys, record locking ·,s ovollab1e 
. , . en the Shore Net / VAST system, anyway . 

1ho t hardware funct ion . Just lik Columbus, Novell is the ONL'( 
company tha t con offer you o VAST networking diffe rence . We're 
thinking round, you see . 

Does choosing o network have you " on edge ' '? 

Do(l ' I foll off th edge! If n !working - we meon rea l loco ! 
oreo ne twork ing of nume rous PC' s, running mult ip le operohng 
systems without modiflcolion to " off the shelf" software , hav ing 
concurrent Ale sf>ar;ng, default file 1oc ing, ex tensive do!a secur­
ity end more-sounds exciting to you , coll us for o demomlro­
1ion so you can discover your opHons . ShoreNet / VAST will toke 
you out of the · 'flal' ' bound d network world and lnto the bound ­
less un iverse of networks that work . 

Explore Novell 's world! 

Discover the vast ShoreNet difference . You ' ll fi nd out-of­
th is·world performance at ve ry down · la·eorth prices . 
Shore Net I VAST 1s eosy lo use. All you hove lo do 

Discover the vast ShoreNet Differe nce . is col l us ond we ' II set soil on o course thot solves 
The Trouble with the " civilized '' world of network· your PC networking problems . Get on board with the 

ing offered by cur competito rs i ~ tha t they ore stil l Columbus of networking. Novell , Inc., I 170 North 
thinking fl AT! They ' re still concen.trcting on the hord­ Industrial Pork Drive , Orem, Utah 84057, 801 226· 

8202' 800 453-1267 

Novell-making networks work. 

wore connection instead of the software thol mokes 

' JCam Co'p 11t M at<l-I Sr1ortr'!'U & So:fr..,ot#, pg 1 I & 
• ' )Cam Corp. in Mo1th Sy• f•rt11i.& Sa/-...,nrtt , P9 1 19 Our VAST d ifference .NOVELL 
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Usling 1: T1te MB087.MAC program_ This listir1g is a collection of macros (wn"tte11 {11 en-d • f. 
~ eni!1 ~• the IBM Macro A ssembler format) that implement the standard 1ntel mnemonics for t/1e endm : Done .... ·tr. ESC_REG aacrc 

,)> in.stn1ctio115 executed by the Intel 8087' Numeric Data Processor. This file lets you wri.!e 
~ 
!!:. 

CISSembly-1.anguage pmgmm.s:tf1at intermix 8088 and'8():87 instructions. 

! 
t • ·• • '• ..., •• •·11111 .. •·• -• ..·•·• w........ .._ ••·•••·•••-•••·••·••••·II'·•••••·•,.•• ••II'•·•••·•••.. ll'•·~•••1u1-;, 


"8007. l'IAC - F • h,. of ....c:.-.- ·..ni cl'1 pro...,1 d• a·•s•lll>J y l •v•]~ sof·t ...re ...,,pp.or t. .for· use o f BIM37 l'tO? ... ·th. 
the um p ... sona ] c:,omput.....­~ 

~ 
~ .... .. .......... . ...Hl-.... ./f- .................................................................."'4.-•..............•·••••·•iii·;


f 
S" 

I . f 1 	 cfo not 1.nch.1d" tins .ftle >n "'n'I" o ..tput ) ist. .im;1 

; "'l •••r••·•:ll·•41 •+••·••·•.-.·lll••••..,••••••·•••·•11to• :W.Jf*••••.....•••4i+••**-•·•*•*•·••·•••••·•i1!; 
ESC_REG 	 • REG ""' p ar""arr.t!ter- speci.f i &s ESC valuJi' ,.. ls'SiUR· 

p..-ci:ier ESIC •sequence d l!P""cli n·g on REG va] ue. 
PMA11 is a 6 - lnt par.,...ter ""'ose upper 3-bits. 
a a.ke up t h e ·•xxx• bit.s in tl:i ... ESC qpc.ode I! UH hcoud 
illntd l owl!f'" 3-b::a ts miak e u .p •yyv .. bi t-s Jin source 
bylr fDl lowing Cusing st.~ndardl • moo ,.. .:ntfl •r1·. · 
des·1 g nators. d'ef j n e bylt::e a s .. inodyyyr / m•) ... 

; +4-!f-1ti .................. i'-.-••·•·........·..:-•...................................ifo ...................................... ilF i 


ESC_REG """c:ro PAR:A'l'I, REE 

lfe .,.,...d to determ.i ne what "reg• field asst !ll""'""t C:Drres1:n :""'d 5i ...;; th 
U t e current vo1 I ue of REG. This • s used as tile source for t h e 
ESC op...- ..ti.on. PAAArl is u""ed dir...:tly in th., E·SC c ...1 1 

ii ·f" REG '; O...:rea.,nt unti.l EG = 0, th'""' .issue ESC se-quenc:e 
ESC PARM:, AX AX = liliilib . ,...., "'Petran d su-ilry fc..- 81189 ) 

e l SlE! 


REG = RES - ! 

'fe REG 


ESC PARA11,CX 	 ex iHllJb 
else 


REG = REE - 1 

i fe- AE6 


EBC PARM., or !J.X ~ il1i.lb 
e !l se 


REG= REEl - l. 


:l h • REE 

ESIC PAAAtt,.ex :ex i"11b 

e lse 

REil = lilEG - I 

ife l*:G 


ESC PAAArt, SP SP 1000 
e!se 

REG ~ REG - I 
1 f ·e REG. 

ESC PARM,BP I l'JP - Ullb 
ieil s-e 

REG ~ REG - I 
1 fe REG 

ESt: P~,SI SI = 111'!1> 
el. s.-e l 1 REG >= 7 ,, a .so;u111e 7 

ESC P-. 01 1>r =· 111b 
....,dt ·F 

.,.,...,u. 
emitf 

.,..d,f 

endJ" 


:; 9l ir• !ft·lf-!i'*'llt ·•-t: If. • •+.-•-f' llH&-• ·-•:t- 11-•·•ill • ·E-+ fl 'I!•+•+ •-4' Ill·• it·• ·• '• ·lll-'fii •«·•• • •·••••··~·· ........................;:
. 
CHED._S r - Jnpul:s pa:ra..... to•r - s T C1' ·• ancl retu r ris wit.h REGi=:i 

:0 •W• -I! ..... ._._,.. Jt..ai .. .... ._._....... • ·• ................_..._..... ,... ............................. •·.-i•• If·• ............................ . •••+.·•ii; 

Cl-JE[.t(_ST 0>acro P _ST 

REG = - l ; Jl.ssume no '""tch i ·s found 
•f •dn < &P_ST> , (ST(~) > ~ is 1=e~ 


REIS = 0 

....c1if 

: f>dn <M'_ST> . ( STl1• > 


REG = I 

"'"dl f 

• h	 dn ( !',f>_ST~ . <STl2> > 


flE6 = 2 

end1f 

'f1clii ' &f>_sT :- , <STi ::!> > 


REG : 3 

end:if 

i hdn <L'P_SJ >,.< 51i (~) 


AEG =JI 
e n d1,f 

1f•dn <&P 5T >, t 5TC51 > 


REG= 5 

encfl~ 


> fii dn <~P_ST ~.• t ST! b > ·~ 


RE.S = b 

.,.,,clif 

1 h .dn <W _ ST> , <ST (7) ~ 


REG= 7 


"'""' f1 fl d n , i;p_ST", , <st HH ;> h •=ii? 
REG = 0 


e.ndJ f 

1f.1 d n \ i!d"_S T) , <s;t lU"> 


REE· = ..I! 


endll f 

•~> dn <M"_ST; . <,.t l21> 

REG• = 2 
enchf 
•fidn ( M"_ST>. <st <31> 

REG = 3 

en.d1 fi 

i hdn <M>_ST >."<st. ( 4 ) :> 


REG - '! 

end1 ·f 

>fidn <~P_ST>. < st15l > 


REli = 5 

.e n d if 

• hdn <~P_ S T> . O:- s ·t ( b ) > 


REli = b 

endl1 .f 
• hdn <~P_Sl ) , < s~ 17> > 

RIEG = 7 

e.ndi.-f 


lf 1 not bietMeen ff CW" 7, 5ee 11 if- actually an 

"Slh> • or "5TllJ• s .t r 1 nq. >ndi.c:at: inoi;i us,,. of 

top oT stack elemen ·t 


; 
• H 	dn .:l:J'_S'f >. <ST h I> 


REG ~ 13 

enih f 
l-fu!n • M"_ ST >•.<STOi > 

IREG = '-' listing 1 coictinuea 11•1 page JJ9 
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based oh the BalBB''1rit 
IBM PC. And like die'··=·"'-·'~PCM ", 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
resoJution graphics are over 60% better than the 

~It ~u. 
And unlike IBM, we have a portable version. 
Its high-resolution, high-contrast 9" display is 

easy to read. lt has all the power and features of our 
desktop, but lets you take it to the office next door, 
across the country or just conveniently tuck it onto 
a comer ofyour 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. 



your computer's mentof\' 8S ff'it were a k drive. 
So you can copy your programs and data into 
memory, then watch your work get done faster . 

More software. 
The Corona PC includes the MS·DOS operating 

system and comes vvith 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 Il~ 
Log!Cak5 an d LogiQuest\i the E.asyFamilt,I Wordstar7 

and the "'Star"' family, the SuperWare8 series. I I.M?, 
the VlSiSeries10 and Perfect Series11 ofprogram s and 
most other popular software. 

And it improves your bottom line. 
The Corona Portable PC is $2,545, the desktop 

Circle 116 on Inquiry card. 

C C.Oiona Do1o Syslems l983 I: TM Soflwon:I Syslans. 2, Thi Compret.enst...2 
Sollware SuppO<t. 3, TM Context Management Sy>tems. 4: TM Ash10r'l·'l'a tl!. 
5' Thi Software Ptoducts lntema~onal. 6' TM lnlonnalion Unlimited Sollwatt. 
1 , Thi Mlc:ropro. Sr TM SofClrn Coip. g , TM Innovative Soltwar IOrThi Vlslcorp. 
U , TM Pmoo Scllware Inc. 



Coma visit u In our 
Ne York showroom. 

Our Speciality: 68000, 6809 CPU, graphic, database, communication 

'[3	Cromemeo J.. MI TSUBISHI ;zt1111rH
lncorporal•d 
TomorroW'• Compuler1 Today 

TELEVIDEO, VISUAL, IDS, OKIJ>ATA. EPSON, HOUSTON INSTRUMENT 
C.JTOH, TANDON, SWTPC, AMDEK, NEC, IBM, DEC, ESPRIT, QUME, GTCO 

11.P 'ce 

CS1D2E 

CS1~D&E 

WI AT 

DU 

An INh 
$ 

256K RAM, 68000 & Z80 two 
6 Y. " floppy disks . . . . .... 4,396 
s12K RAM. 68000 &. z90 
20MB hard dl.ak, one 5 Y. " 

7 696floppy disk . · · · ·· · ··· ·· •

1 to 12 users, 68000 CPU. 256K to 
4 .5MBRAM, 10MBto474MBhard 
diJI<, graphic. • · · · · · · 9,000 &. Up 
68000 CPU, BOMB SMC hard 
dislc:, intelligent VO, UNIX, relatlonal 
database • .... . .• • . , .. . CALL 

SWTPC, HEJ.JX, DVNABYTE, TERAK ••..•. CALL 

YOUR ow P'EfiSOl'fAL ROBOT 2, 125 ~ ....-----------------!

MODEMS 

DC H - Sm od• • •r­ anm em 
300 baud .. . . . .. •• . . •• . 230
12001300 baud . . , .. . • .. . 630 

modem & communication • 12008
SW_ . _ . . . .. . . .. ... • . . . 470UM A L' k 1200 450 

uto in .... " .. " 
UDS 2 12 LP . . • . - - • . - . - · · . · . 400 

2 12 A . . . . • . . . . . • • . . • . . 696 
lov1don Smertcat 300 .... ..... . . . 200 

Smertcat 300/1200 . .•• . •• 466 

Ashton· Tate ... . . .. _. . , . . 489 
Grltalk business graphic~ . , . 400 
Async micro to mainframe . .• . 100 
Alpaca micro to micro • .. . . . . 460 
Crosstelk Microstuf . . . . ...• 160 

Accounting eoftw­

ith 

Hmltinl 

Pric91 llUl;Jject to eh9ng>I. American &pre... ViaalMuttteetd 
add 3%. F.O.B. PQlnt of lhipmant. 20'11> reatocldng fee f.x 
retu.....ci me..:llandlH . ,.reonel cheek• take 3 waekl toell•.COO on certified checlc only. N.Y. rHidonb odd alle1 
IH. Mlnuftcturan' werrentv only . lntemetlonel eutt.omera, 
p19eM confirm p!lce before otd•. A~eept P.O. from Fonune 
1500, .cllool• ond ucv '1. 

• Accountlng Plus . .•.•..• . 299 
•Legal Timekeeping & 

Accountlng .. .. . . .. .. . . 899 
•Peach pak (GL,AR,AP) ... .. 390 

Z·29 Sm rt 1armlnal . • 648 
ZT-1 with modem • . . • . . .. . 488 
ESPRIT II. .. .... . .. .... . 688 
Esprit Ill emulate TeleVideo 950696 
Eaprlt Ill color termlnel. . . . .. 876 
925 ...... .. .. . . .•. . • . 740 
970 . . . . .. . •.. .... • . . 1,099 
60 . . . .. .. . .. . . • . . ' •• . 626 
55 green . . . . . . .... . .... 726 
300 ..... .... . .... .... 948 
660 graphic . . .... . . . . . 2,200 
100 . .. .. . . . .. . . .• . ••• 796 
ADDS color terminal. ......CALL 

• Far IBM 

PC COMPU ERS 
CROMEMCO C-1 0 

S pe1 Pale . . , .• $ 1 4 
Telavidla 803 .. • . ..•...• •• •• •• • ••• 1.996r . .. ~~r,;=:=;:i~~, 

ru IBM COM ATIBLE ~ 
ru Zenith rn 
m Z·110 Dual drlve1, 128KRAM. ~ 
ru 
~ 

~ 

~I 
~ ru 

~ 

8/18 bit, colorboerd, 225 x640 rn 
graphic• .. . . . .. . .. . 2.799 ~ 

ZW·t10.32 whh 11MB hard dlak'.. . 4,889 
ZVM·136 RGB color monitor 

4 4
e ox eo • · • · · · · • · · · 660 ~ 

Amber . .. . ... . •.. ••.•• 149
Corona ~ 

128K RAM, 320K floppy, 640x325 graphic, !-----------------.. 
grnen monitor 19! & per. port, DOS, GW BASIC. 
MultlMate word proceaelng, PC Tutor .• .. .. CALL ~l 

W 
Eagle 

m
'128K RAM, two floppv dfaks, monitor, two &ef. & w 
one par. port1, EagleWrlter, E1gla<:alc. MS-OOS, 
aod CPIM-68 •. . . .' ...• . .•.• • •• , .. . 2, 799 M 

J-Cat . ......... .. .. . ... 130 ffi Portable Computer ~ 
....-----------------! mCcwo• PPC-1 , 2BK RAM, one 320K illtSOFTWARE 	 ~:i: : ~.0 : ~~~~ri.a~ .. CALL ~ 

m 	 w 
~ Columbia ~ 

128K RAM , two floppies, 2 Ser. & 1 per . 
ports, sof twere . .. . • .. . .. _ . . . . 2,499 ~ 

~ IBM PC .... . •• .. •. • ..• • •. • . . CALL 
fil 	

J 

~~~,
Columbia, Hvparlon •. .•........ . .... CALL ru 

ST. Ouadram, LNW cards . . ......•..•CALL 1111 

ANA 

Mir:raprilm 


Prilm 132 


G1111lni 10 

=ti11; 

MT llOL 

MT 1102 

C.ITDH 

crncs;3,.- •e=si di 

PRINTER 
50 CP 	 . 20 6 

IDS 
110 cps, 84 x 84 graphic, pin & 
friction feed, ser./par. . . . .. .. 498 
200 cps, 1 32 col. • . . .... 1.100 
with graphic . •••. . ..•. . 1, 180 
whh graphic , color, f riction . . 1,690 
100 cps ... . •.•• .. •• .. . 346 
. ... ... . . . .. .. . . • . .. . 626 

FX·BO 1 60 C·PS . • • • • • • •••• 680 
ML 83A . . .. ... .. . ...•. 626 

84 Par ••.•••••• . . . • 960 
92 •..•. . .. . . .. ..•. 620 
93 . ' ....•... ... .. . 840 

160 cps .. . . . ...•. . . . • . 620 
200 cps . . • .... .•.•. . . 1: ,393 
Prowrlter I per . . . . . . . ..• • . 410 
8800 two colors •... ... . 1,060 

• Letter Que 1ty 
13 cps 620 
HR-112cps •.•.••. .. • . . . 785 
. . . . .•• ... . •.... ... .. 899 
130 • . • .. . . . .. •.. ..... 727 
620 •..... . ...•.. . . . .. 998 

C.ITOH F·10 StarWriter 40 cps ..• . 1,296 
MEC 1110. 7730 ....... . . . . 2.260 

3550 for IBM , . • . . . .. .• 1,860 
Dume 11 + 40 cps . . ... .. ... •..•. 1,400 

MEC 

Teun 

MONI 	OR 
ZVM-123 12" green .. • .... 116 
ZVM-122 12" Amber . .. • . . 139 
ZVM· 1 31 medlum resolution . . 306 

"ZVM-13 6 640 x 480 .. ..... 560 
color I 13" .... . . •.•.•••• 340 

•color 11 RGB . ..•.•. .. . . .• 899 
color IV 720 x 400 .. • . • • • 1 ,070 
12" green . .. . . . .•• .. . . . 170 
1203 RGB . .. . . : •.. . .. • . 726 
color monitor ... .• . .... • . 330 

P OTTi::R/DtGITiZE 
Houston lnstru1111t1t DMP-29 .. ... .. ... 1.796 

DMP-40 ..•.••. .. •. 796 
DMP·A l & DMP i2 CALL -. ... . . ... . . 

Amdlli XV plotter, t pen ... ..... . • 886 
....-.p •Pl 6 pens .. . . . . . 1.096 
.,_ . ottef . •• • •.••...•... . 8 10 
GTCO •graphic analysis package 

w Id' 1g11Jzer· · 1or IBM . . . . . . . 2 ,600 

COMPUTER CHANNEL COMPUTER CHAN 

8 Monthly Specia ~ 
~ $ 380 MITSUBISHI 8 
IJJ 8" Double. Skied/Double Densiiy · 

I 	
~~

Flexible disk drive 
aume & Shugart !:ti 
Compatible 

2894·63 l .2MB drive .. . . ... .. .•• 380 ~ 
I:"' Two M2894 drives, cabinet with power supply g;
8 & fan lunassembledl .. • . ... . • .. .. 1.099 ~ 
~ B" dual M2894 drives subsystem I:" 

c;J Iassembled} .... . . . ..•. .• • • . • .. 1. 130 g 
f;i'i Technical manual . . . ..•. . . .• . ... •.• 26 ~ 
ll:1 D ual drives signal cable . . . . . • . . . . . . .. 60 ~ 
O S 8"~ llmllne bare drlve . - • • . • . . . . . . . . 41 O 

~ lcompatlble w /Cromemco 64FDCI 

, 

;j Dealers Welcome §
!!:: PUTER CHANNEL COMPUTER CHANN t"' 

Few lnfannMlan CALL C212t 937-6383 
To orcMf CALL 1-800-331 -3341 

Comput er Channel TELEX: 
21 -66 44th Road 429418 
Long leland City, NY 11 101 CSTNY 

Clrcle 87 on inqu iry card . 338 BYTE AU&USI 1983 
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listing 1 t:(}J1fim1.ed.· 

eno1i" 

> f>dn ( bP_ST> , < •"1: 41 >. 


REG= Iii 

endi-1 

•hdr> (.1:.1? ST ).< s:t.UI ' 

REG = fl 

end1F 


end• 


~ . • · if;..................-.: 11!:-....:t-•••...... .., .............. !I- ...................................................... . . .;;
... f'

: . 
;.• Cl<l<:_CONC S•mpl E!' aa.cra tha:t ...n 11 ,aurtoaati cal ly 1 n!:So.- ·t. ,.. W'AIT st.ateJDenls AFT~· l!'Vll>ry 81"!87 u•struc:t1on 
; . ...,.u c:ti accesses CPU ,.a1 n 1:1u?_rnory. l f var-:t able 
;+ '"AUTOS'r' t4C " <> fl . th"" these WA!Ts o1 i 11 l:Je 
:;.•· 1nser t.ed! Cprav1.d'i n.g no conc::ur.- re.ncy but re Ii e·•..-i.ng; 

~. t h E!' proqramaer froai ~~ryi~9 about syncJhron•z~ng ; 

:; . dla.t.a re.-f-erenc.E"s ~ IF t.he user p rog;r a m 'Sets 

:• AlfTOSY1NC ·to a ;;: e<o .ral u.e. then no' WA 1:TS 
: . a.r- e 1 ns.e~ted a.f ter· Uie 1 ns true ta ons. a.nd 1, t 1 s 
·; ·•· thE!' user.-" ·s ·respans1bll111 t y to .II nsur e S)'nch·­

;: ·­ iroru :o: e11t"J. on. 
; . 
: •-!ti ~ 'rIll· Iii -ti-,._,., Ii ilt- ·111+-•.-.llt 91 Jl-.fil-•••• [II- ...... + .... • -lli- 4 ·Jit'll ··~·-·-···•••4A 4' ••--fl+ ~"II It' lt1' 1 

........ .,. !!1•.....,fl ·· ~ 


Ctn••COl'<IC .,.a.c:r-o 

I , , r:iiJ fOSVl'C 
AIT Automatic syncron1~at10" 

end1~ 

e.nd'oD 

; .......................... . ..............................................................lll-*•-•..,-r-......,....!ll· ~•llt".. llll'•••lll·••• ... 11 ·••; 


Cf.IOOSE _4 - D.,t..rrn1ne Wh1 c h r>f +our par.a.aeters ~ l;t.~ I to ·o i<Jl 

st>ouhl tie used '" ESC sequ•enc:e. c:tepen.chng on Pl. 
and P2 valu"'5 . Pl a n d P2 are parame·ters pas'!>ecl 
l:ly ..ser in ""'ere cal l . )l)(X1 to 1CIC1C4 .., ....,. macro­
c:tependen~ p.>rd~~ter5 tac~ed on to the cal l t.o 
CHOOSE_4 bo'JI the """"'"He: 0007 ..acre cal l ecl by the 
u.ser- code. 

: ............. ........ · ·~·· ......... ••-1e-•,li ............ llf ·lll • llf.4;-lt' It+~·-··· ....................... + 11t•• ... 1111-+••* ... :;. 


CHOOSE 'I a.Lc:ro Pl . P2. xxx I. XJCX2 , xxx~. x:o: 4 

: .tnl t:i..oi.l ·t Ziil!' 	 var:1ial:JJ es>­
ZEIW = ~ ~ 

~ 	 NOHEOO ~ ~ 
REE= I" 

useir pills-sad no p.aramE!'tf?r"'5 11 ~P.11 and P2 ,ar.e •bJl ,ank" ~ t!hen 
~ssue a call to ESC _REG -.acre ta 5el u p pro,per .esc ceq,..aic n ce. 

~ ~n ar-1 tni11et1 c: 1ns.truc:tian 1ot11tti no1 aperani:ts .1.s :i derrt_ic:ill to t he 

l!l 

s~-.e l!nstruct11oa with "l.he op~and fcr11n "5TCJ~ 1.,Sl ..' .;,ii... E>:am.p.le :· •FDIV" - ll>vid.,.,. s""'ond e J .em.,..,t on stack by fi...-5l and 
g p I ac~s r-esu I t. in secic n ct e l i!C.elnt on stack .. ..... 
~ 1 fb < P .1> 

RE'G = l~ 
ESC_FIEG UU ., REG 


e.lseo
I.ii' 
..... "" 

Cl'ieic I· t .oi s ·eei 	 Ii. r fl rst Par i11meter rp 1 J. passed by user J s • ST""' . 
11.f 	 yes, 1nd1c:.ate~ that second ,p;aramete,- 4P2J 11§ o'° -f0f'11' "STC1l· 
so use D-ECll'::_ST ma.cr tJ1 to deter.1111 n •e: '"' 1 ' . Then Cal! E9C_IRE6 nri•crc 

to ~ssue ESC sequetlce 

E.>: artJ:) I e : ·FA.DD Sl,. ST ( 4 1 n - Add·s re,g I stl!!r ., ou;r ( f 1 f t.h @1 !E!mt!!nt on 


B-087 sta.clc • to top elle.~et1t an dl !L e-avll!'!; riesul t on t:cp 
of sta<:k,. 

~ t 	1idn ..., p" }" ., < S:T .~ 

CHECt._ST 1?2 
zum = F>EG 
•Fe lEl"<O 

RE6 = I 

@ifid ~if 


E'SC_REfi. UX2,REG 

lse 


• f 	i d n <: Pl > , <st > 
CHECY._ 'ST IP2 
lERD = REE .,. J 
i fe ZEIRCl 

REG = 

end a f 

ESC_IREG JCXX2 . IR'EG 


!E!'lse 

Se" • f P l. 1 s of for• '"ST 41 • • . CHECK _ST return,. .., th RE:6 = - I 

l !f not. . el'Se REG = i i: i fr Diii fO, ta 7~.. J:.f of S T (:i: > form. as'5'-lme 

P2 is. S T h eo. Oii>...-a.nd,. a.re " STc.i.,sr~ . llse ESC_:RE6 f .or E9C 

==-equ~c;e· 

E t: a.,plei : 	 "FSUB ST fJ.) _sr· - Subtract. t-op o rf 5tac.lic from. register 

t lhree· tthe fow-th ele-nL do"n t.h..,. stac'k l and leav., 

i-esul.'t.. 1n ire.g·ig.'Ler 3 . 


CIHECl<._ST 1"1 

'IOTIERO = REIS ->- I 


1 f WOTZER:o 

ESC_RE6 u: :u •RE& 


else 


See if Pl 11ndl:a.c:a1les Dperation 11s • SHDRT" ,..-111.al. l'tfPe ... D.f. so. 

then PZ 15 address of source/dest1nat1on and XXX3 ~ets up 

SHORT ver-s>on o f operation re·QU.<!5ted. 

E:c amp I e : ~FHUL SHOOT 'lllEtlOR[S i 1" - 11ul tip~ y J.2 b 1 t . nullibE!lr 

found in meaory at llECTUR offsf!'t frOlll DS; SI .address 
b y lof" of EiB87 ..-lack and 1 ..a'Y" ,..,.suJ ·t on top o.f stack 

i fi	cln <Pl.> , <SHllR:T .> 

ES.C:' XX X3,,P'Z 

C~_CCitlC ln5e~t non-con.c~rrltf"lt WAlT? 


e l se 

i~idn <P1 >, <§hort > 


ESC x.o :3. P2 

Cl«_CIJNC Insert no,,,..c:onc:lllrr.,...t WA I T"> 


else 

I 


See .1 f IP l in-di. c ates a •l.JDt.lils • r ea I t.ype... .1 f ·so.,, P2 i. 5 , 


~urC1E!'/des.t 11111ati on a..dcfrlE!'ss and X• X4 is L 0.1\16 op r::Dde. 

Ex .,mpl <> : "FDiV LIJl\2S CBPJ. ID_NIJl19" - Eb vid,. top oi star: 


b)' b~ ltll t 	 numtle,r found at SS: BP +· rD NUH.E 
1. n 	 l'T-'l'ltt'!Ot'" 'f'- l....,.ve re-sul t on ·top o-t eie7 s1t:.ac 1k: 

i h dn ( Pl > , <lt.Otlf:P 

ESC XU4 ,P2 

CHK_CCll'"TJ: ; ln;s;ert non-c:cncurrent WA I T? 


I se 
i hctn <Pl >, <.long" 


ESC '.UX4,P2 

CHl<._COI'·'!: • Ior>sert non-c:oncur,.ent WHJ7 


else 

l.is1·ing 1 continued on pt1ge J4Q 

i 
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g Listing 1 corrtim•ed: 
Do ~LONI>" ' nte<ger opera,t. • 01'> ­

> 

~ 
~ 
@ 

~ 
~ 
<T 

6' 
5­
;i 

~ 

Q 

a 
0 
.J>. 

0 
::i 

:;­
""c:: 

~ 

! 

<> 

? 

See • i P l i rid ica,t es ~liEttP• rE!a l type ., If so. P2' > '5 

s.our celdest 1 n a t. u:m and XX X2 ; s TEI'(? opcaode-
Exampl e : "FLJ) ~ I NTEFitlEOH'.l)liE" - L o"d' 9"'-b it t empora.-y 

,.,.,a,I, nWlb...- from m...,ory a,d dress 11'flEiRlt1EJD llHE 
ont o t qp of '8°0B7 s t ,ac:k 

, F; dn <P l ;-. <TEMF" 

ESC x:u::,P2 

CHK_CCJNC ; Inser t n a n.-concurrent WAIT? 

el.Si! 
1 f 	idn' <P l .> , <: te.ap,> 


ESC, ):U:2 . P2 

CHK_COl'C ; Inser t ncn-concurr""1enil:. WAIT? 

e~ se 

!l"f none 	 0>f aba.ve1 ais5uae operat:a.Oll is of· t'lpe ·sT( .11 J ...• 

and ta~e app~opr~ ate ~ct1 on 
E-. amp I e ' 	 : • FFREE S1i I 21 • - Free .- f>9 • 5'ter 2 • n 81387 

REG= I 

ESC_REG XU2. RES 


If 

,end" ti ;r 


e nch f 

lt!'r.dl I -Ii 


e·.ndJ f 


~·dJf 

end1! 
d: : 

end; J 
e .-.i:.:·... 

@i' :! 

,, • •' II' It 11!•!1!· •~·.... ,.......... . .. ~. . .... ,.. . . ... ,,. ..... fi .. ......" ........ . .... ......,_. ..11 • .1: ....w:....., • ., ......-li+"'··~··· ·= 


U~T_'SI:ZE - For" al I 1ntegie<r a per-at.1ons. d'et.e'f' m!I ne pr"oper 
paratT1e ters to u~e Jn ESC seQuence 

; •·•,.•Iii••+•+•-•.,••,.•.,.., • 11r •-li! • .,. _..., • • • •+ !fl tll lll•>tf -11- Ii• .... ilt-"f! ............ •••Ii-... tif.-l:-IM--t:!l-• -• '1111·••---···II ilt .. -.11 :; 


I HT_Sl i'E "''~"""' P l .P2. o ;ic_s• .0:>."X_~. x:u_L 

Do •wCJRO.. ii n t~er aper at :a on ­
Ex ,ai:ple : "Fl ll'IUl ll!ICJl(I) Pl.LSE_Cl<HE Slr - tlult•p]y ~ 6 b •t i ,nteger 

value Found at l!l<S :SJ ~ PUl!..SE_OMf I by tqp af st.ac~ 
an d leave re-sul~ on top o f stac~ 

1 I 1dn , p l • • WOh'D ) 
E5C: U K_ W. P2 

P'I se 
Id 11dn f ' I .. : ~d : 

esc x:u _w. ~ 


e~se 


De ..SHIJF<T .. 11 n t •eg.el"" CJpE"r at1on .. 
El::amp le : " F IStJ~ SHDRt (B.X J. ~Gl_E · - SUb l:rac:t 32 bit o.n.tege ..- a t 

~SP: B)' +- ANGl..E ~ a.n 111a.J.fll metnory F-ro.t1 top of stac:t:c illndl 
•~ave resu lL ~top of stack 

• f 1 idn • P J >, <51-IORl ' 
ESC ~u _s. P2 

else 
'LfJidn Pl ,. short. . 

IESC :rJC r 	 S . P:: 
else 

E>< ""'P'l e 	 : "FIL:D LONG PDS_L~BEL" - 1.'°"'d 6'4-b>t •n t ,eger- o:roto t"IP 
o f st.ac:I< f r o,. "'"''" ,o,e.A10ry at POS_Lo!li&EL 

t f 1dn ·.Pl ;. , , LONG> 

ESC xn_L,,l"'Z 


,e lse 

ifljdn ..- pl '" ,, < long .> 

'ESC 0 :I! _IL, P2 
,e Jse 

ERROR I t i mac r o , 

e n d 1f 


eni:t:a· 
nd1+ 


end1f 

eonc:I> f 

efl[b. 

CHI _ CONC: I n ·5ert nOfl-c o nc:.urrent 1WA [ T? 

e n dm 

: ,ll",. ·li·• · ..ft-•• •• ....... ••·•"i-•• ···••tr-ti ................11-....w: .................,........................... ; 


DEFINE ~ 8087 111NEl'tllNl lC:S HERE
.." •in alphabet.1 c:a.I crd'er I 

; ... 
-:: ....... . .............................................. *...................................................,.....................,_.... ' 


FABS 	 macro Absolut e' Ya .fu ll!!' - Na ope r.and•s 
lofAl:T Synchront zatsa.;i cntd 
ESC BCJH,CX 

end• 

FNll> .aacr·o PI ,.,P2 Add r"ea.l - I I sour c 1ei./ dE!.'!i t: 1 n at. ion, sou.r,ce 
I / S T , ST< 1 I / ST C1) .,ST Fshort- w..,.l /long-real 

,, lb ( Pl > ]f no p a r ame't...-s. c.l. a ssi cal stack - d 1,scarcl operands 
FADl!IP ST~ I> ,S,T 

else 
lll~U T 	 ; Syoc:nron1:;: all,Of> cmd 
CHOOSE_.; Pl , P2,, 21*1, l:llc'M, m:!H, 21:JH 

en.d i-£ 
e nd• 

FAl:lDP ·.1.C::~D P J ,P2 Add irea I and ;pop - des t • na.t. :ion ,,50U:rc e 
ST <i I ,ST 


AIT Sync:hron>~ ~t•on end 


OHVOSE_ 4, PI , , ::;oo 
end m 

FR_D mac.re Pl Packed dec 1eal ~BCD) inad - source 
pacr.:ed:-dlec •"'al 

WAIT 5yncl:>ron1,ati <>n c...ct 

ESC 3CH,PI 


endr11 

FBSTP •ac:ro P~ Pac lc:eod dec:>1aaJ CEICDl '5to n! and pep - dest1na,hon 
pac lc•d-deci ma l 

lofA l:T Synchrcwn~at11. 0lfl c md 
ESc:; 3EH,,PI 

e.nd1 

F CHS a c:r a Chang~ s 119n - r.~·o apeor--ands. 
WAIT Sync~rCHl1~ alion cmd 
ESC l!CH . Al 
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w... ..... lis.ri,,g 1 conei1u1!.'d; 
·en-dm 

eqd 

i 
: ~ 

; 
e 

FCLEX 

e ndm 

ll'lo.c.ro 
lliAJ T 
FNCLEX 

; 
; 

Cl ear e~cepr l..:1011115, - No opetr"·• n dfs 
S ynctironlz:at.i o n CJad 

FFRE'E 

enda 

rnacira Pl 

WAI T '; 
CHOOSE_4 PI, , '28J1 

Free register - desti ~at1ani 

STCi I 
S )'rtChl"on 1,zati.on Ctnd 

@ 

~ 
';J!.... 
£ 
E 
'ii 
'5" 
"' 

FO!Jrt 

end"' 

FCOll1P 

e.ndm 

•aero 

WAIT 
CHOOSE_ol 

•aero 

W""1 T 
CHOOSE_:~ 

P ll ... P2 ; Co.apar-e re·al - ­ /lsourc,e · 
I / S T ci >/mor·t-rea I /I 't1111r;i,- .-.,..1 

S y11cJh1nmizati•Dn c!lid 
PI , IP2. 02H,, {>2ff, 22H 

p · ~.,P2 !Compare re·.a1l a n d pop - I / sDUrce 
I 151 ci ) /stior- ·t-rea I/ I Drll~;r,.. eal 

Syncturani.z.at i.on c.ll>d 
p 1.1P2 ~ 0.~'111~ • 93.H, '2'31-t 

FIAOD 

end'•, 

F1CDl1 

end'ai 

llliillCTD Pl ,,P2 lnt~E!I" Ad d - ·sour-·ce 
...,..-d-:i ntege..- / s t mrt-1 nteger­

; S-yn..c:hrionl z.at.l c.1 cmdWAIT 
UfT_SUE Pl"'P'2. : l~ , 3·mt 

marz::ro Pl , PZ Integer c:CW!p.a r-e - source­
.,Ot"'d-i n teg;etr / Shar-t-:i n teg;l!r 

Synchron1~at ian c~dWAIT 
rUT_SIZE Pl p~' J 21-111, 32H 

Feot1PP 

endm 

•acr-o 
WAH 
ESC 33'-i.CX 

~ompara r eal a n d pop 
Sl)o\nd1rooi"Zation c.nod 

tff"lc~ - No qpe,..•nds Fl CCJtlP mact"<> Pl , P2 ; I nt.e-ger ccap.al'" •I!' a n cl pop 
; "oc-cl'-1nte9er/shor" t - ,in-1:.ege.­

WAJ T I Synch l"on i >:.at i"'" c01d 
INT_SIZE Pl 0 P~, IJ1H , ~ .,.,,. 

FD:ErSTP 11:11.aicro 11Je.c:rec:u:mrt. s -t a c4: pol n l:.&.r - r.la· op err i!ll\'lld '5i 

endm 

FDl51 

loh'l!T 
ESC 08-1,, S J 

a .C:l"'O 

WIUT 

'Sy.ncllrOf'll:i.~at. i ao c:.tmd 

l!hs..abl.E! 1nt.etr<rup t.s - No 
Sync hr-CJfl 1 :tat I •CW1 cmd 

operiil.T1dl5 

FllHV 

end'• 

mAoro 'P1 , P2 ; I n·t eig~ d ·1v1 de - sour ce 
; iwor-d-1 n t •eg er.lshor 'i;.-'.l 1n :t_eger­

W~l l - SynchranizatiDn c:• d 
Ufl_SIZE Pl 0 P :2', .lbH, 36H 

FNID!SI F 11l1VJ'I' mac..ro P l , P2 i lntl!IQ....­ d i vi.de ,...,ers.ed - s.ourl:'E!' 
e J>dm ..oc-a-int·eger /sh.or-t .- i rrteger 

FC·IV • ..a.cro Pl .. P2 

1tb < P l) 

01 v :a.de rie.1111 - // sour-ce/da,st J nat 1. on ...sour c:e 
//ST h J ,STf ..tiort- r-E!'al /l°""g--,,-e;al 

J f no parameters, ~ c' ass;·1ca I st:a.c: lk - d:li scard oper.a.ndls 
..,,er. 

WllH 
INT_SIZE 

5)'n c h t"ooi ::at.ion 
P1.P2' .. 17H, 37H 

csod 

endm 

el ·se 

end•t 

FOIVP s-i-01 ,s• 

WA I T ·; 5ync:hr·cn1,z.at :a Dt1ll cmd 
CHOOSE_4 Pl. P'2, .Z6H, UH. il'i>H . ZbH 

FlLD 

em :f• 

macro P!, P2 l n·tege.-­ 1 oaid - sD\Jrce 

Wl'UT 
IHT_SUE 

..oc-ct-i nt.l!<ger I sh.ort-• nter;iet" / ! oru;i ­ 1 n teger · 
S ync:hl'"Ol')i >: at """ C:M 

Pl.P2,l8H,3SH.~DH 

FDll.l'P macro 

WAJ T 

PL . PZ 

CHOOSE_4 PI ••~W 

Ol "-t' J de rreill o-nid pap 
STH>,5T 

5yncilror)i.zat"l.on crrtd 

- dest:1noillta.Ofil , saurc.e 
FlMUL 

end• 

macr o PJ.P2 ; lnt1>t;1er aultiply - soun:e 
; •Hard-inte.1;1e.r.f short- i nteg~er 

'AH ;. S;ync'hroni ;i a:t :ii on c:i-.d 
INT 'SHE Pl ,P2, 1 IH,3J H 

endm 
FlNCSTP 1 ~cro J.nc:rettnent. s.t..a.clol pointer­ - No o,per.ands 

FDl\/R •a:.c..r c Pl,P2 D1v1de reaJI. r ·e>Vet"'"sedl - l/'SICll.Jl!"·ce/desti.natloo, s.ou.r-ce IMJT S :ynct11roniz a t.1on cad 
//S T ,S1i li>/STC 1J , ST/stior-t-rceal/long-real ESC lllEl-t•DI 

ifb ( Pl.:> If na p.ariilllle·t.ers.., cl.a ss,i C·•l st.ack - d:tsc,a rd ap~ands e:ndm 
FDIVRP ST~ U ,ST 

0else FIN1T •aero lni t i al 1 z:e p r-oc.essor­ - ,.a., op en.,..ds 
AI T ; Syncnronl!-z a :tJ..on cad W'AIT .Sync:lhroni >: at.i a n c.ad 

Cl«l0SE_4 1Pl , P2,L7H,~7H,97l1,27H FNJN[T 
end1.f' end m 

end., 

FD l \'Fll' m.acro 

WiUT 

Pl.,P2 Divi:de re.a m ..-e_..,,.,er­&;l!'d 
ST Ci I , ST 

Synctiron1,at.1on c..n:d 

and pap - de-stS.n-at1on .source 
FIST llft..AICl""•D Pl.P2 lnt.eger s-toreo - d e st 1 n.at.1an 

~r-d-i•nh.•ge.r- /shcrt -1 nt•l!<ger-
W'ATlf ; 'Sync:lir ·o•n:zat1on c..O 
J NT_S.-ZE Pl . P2. 1AH.JA!oi 

CH!ODSE 4 Pl,,37H endm 
end"" 

FEtH aa-c,..a 
WAH 

Enable interrupts - r.l!a 
5yndiron1~at1Qfl cmd 

oper.nds 
Fl5TP -.a.era 

1o1A IT 

F'1,,P2 rnteger s tore and pop - desLtnat i.on 
...,,.-d-i nl:eger / 5t1Ct"t-1.n ·t."Qe,.. t l ano- 1 n t eger 

5y11chron11:zat.1on cllld 
F~.IElllJ listing 1 ,ontinued on page 347 





et ever 


I'm a pretty smart guy. 
I've been Office Manager for only 

six weeks and I've already scored an 
im pressive coup: 

I ta lked the old man into investing in 
some office help that's already paid for itself. 

And now we1re getting everyth ing 
done by Friday! Every single day of the week. 

That may sound confusing but it really 
isn't. Because Friday! is the revolutionary new 
electronic file handling system from Ashton­
Tate, the people who 1nvented dBASE II!M 

Friday! runs on your microcomputer 
and it's made for people like you and me, people 
who know their jobs but who don't know 
much about computers. 

I won't go into grea t technical detail 
about Friday! because there isn't any. I just 
follow the English-language instructions on the 
screen, push a few buttons and - Zap!-1 get the 
job done. With incredible speed because we've 
turned our paper files into much more efficient he said it was the best he'd seen since the 

"electronic files'.' company opened its doors.) 
So whatever I need to know, I can find Very simply-and with blazing speed­

it in seconds. Friday! handles just abou t everything that 
Sales by product, salesman and territory needs handling around the office. 

since the first of the year. It's terrific for inventory and invoices 
Time billing for work in progress and paychecks and input screens and plain or 

last month. fancy reports. It works with dBASE II and 
A quick report on our accounts payable. -2-3' and Wordstar2 files. 
Or a custom report that the old man And wai t until you see the way it han­

can take to a Board of Directors' meeting. dles mailing lists and !abels-ies worth the 

(Friday! and I whipped one out las t week and $295 price for that alone! 
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__one r1• 

Well, with Friday! on board, every­
thing's running so smoothly these days, I now 
have time to contemplate my next move up the 
corporate ladder. 

lf, that is, Dad has cleared off the next 
rung for me. 

For the name and location of the Friday ! 
dealer nearest you, contact Ashton-Ta te, 
10150 W. Jefferson Blvd., Culver City, CA 90230 . 
(Z13) 204-5570. 

Or better yet, just call today and start 

getting everything done by Friday! 


Circle 36 on Inquiry card. 

ASHTON ·TAJE 


ICAsh ton-Tate 1983. 

Friday! runs under CP/M :l..80, CP/M-86, PC-DOS·' and MS-DOS~ 


Friday! and dBASE II arc trademorks of Ashton-Toto. 

I-TM Lotus Corp. 2-Thl M>cropro . 3-TM Digital Re5eMch . 

4-TM IBM Corp. 5-TM Micros fL 
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The Micromint MPX·16 Microcomputer System. 	 As featured on the cover of "BYTE" magazine, November 1982. 
Also featured in Ciarcia's Circuit Cellar, November, December 1982 & January 1983. 

These are all he tools vou'll need 

to build the w rld's most powerful


single boar microcomputer. 

The Micromint MPX 6. Put one together tonight. 
Once assembled, the most useful tool will be your own \I To gel the MPX-16 up and running only requires one disk 

imagination . The possibil1ties are limitless. Micromint will drive, power supply and serial lerminal.. 

helpyou tailor the MPX-16 system to your particular needs 
 • MPX-16 singleboar<! computer assembled, tested
and budQet. Purchase the MPX-16as abare pc board, as and burnedinwith 64K bytes or RAM, CP/M-86 
asemi-kit with all the ICsockets, 110 connectors and or MS-oqs operating system• ................ _. S1,895.001discreet components wave soldered to the pc board, • • MPX·16 wtlh 256Kbytes of RAM ....... -- . - . - . _. _. 52,135.00 
or as an assembled and tested unit. / • MPX-16 Semi-Kit (wave soldered pc board) less ICs . . _.. 5595.0D 

• complete kit of IC'sburned inand rested with 64K 
• Directly boots CP/M-86 or MS-DOS~ 	 bvtesof RAM ... _._ . . •. . _. .......... . . ... _.. _..•.. S595.00 

• Ru ns all CP/M-86 or MS·DOS ·applications 	 • With 256Kbytes of RAM . . • .. •.. ' ..•. '.' .•. ' . ' .. --... $800.00 

• MPX-16 Unpopulated (bare) pc board, sill< screene<Iprograms. and solder masked _... ... .. .............. __ . . .$300.00 
On board features. • CP/M-86 OperatinQ System on 5114" or a·diskette. _s200.oo 
• IBM PC bus compatible with 9 expansionslots. 	 • MPX·16 SWi!ching Power Supply including 
• Intel 808816-bit microprocessor. 	 oower supply harness ......... __ . _. _. __ . _SJOD.00 

• Optional Intel 8087 math eoprocessor. : MPX-16 Technical Relerence and User's Manual SS0.00 

Call for current pricing on serial terminals, Happy disk• 256K bytes on board memory. 
drives. metal enclosures, hard disk sys1ems. ere.• Up to one megabyte of system memo 

• Up to 64K bytes of system ROMIEPR 	 To Order: Call Toll Free IMICROMINT INC. 
• Two RS-232C serial 1/0 ports. 	 1-800-645-3479 561 Willow Avenue 
• Three parallel lfO ports. 	 ·1 N.Y. 1-516-374-6793 Cedarhurst , NY 11516 
• Floppy diskcontroller for 51/4" ors• sin 


double density disk drives. 

• Four independent OMA channels. 
• Sixteen levels of vectored interrupts. 

IOM PC Is atrademark al International Business Maclwies , Inc.. CPIM-116 ls atnMlemalllOI DIQllll Re$U1c1l. Inc 	 MS·OOS is a 1r110e111arkofM1t10$011 Co<p 

http:52,135.00
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Ust:ing 1 <an tirrued" 
FMl.L 111ia1cro Ph.P2 1t11 pl v real - / lsourc4i!!/de.st.anat1 D11, sour-ce 

I ! S T h) 0Sl' .IST , ST C1 I /sh<>r t~rea l / l Ol'Q-real 

"'"" 
IHT_Sl.lE Pl .P2., 18H, 3JlH,,3FH ofb ( Pl ) 

fl1ULP 
J • no 

STCO,s:T 
par amet:ers, ,c 1.a.:ss.1caJ stack - cbs.ciii..rd aper ands 

@)§Ii!!' 

FI SUB "'.aer o Pl .P2 Int e.~er sub t,...- .a.ct - 'SiDurc:e 

AH 
INT_S!lE 

word­ 1nteg.er / Shar t.-1 ntege.r 
Sy-nchron1~at1on cmd 

Pl . P:? , l41H, ::;'IH en.din 
endif 

WA 1· T ; S:y;nch.-on1zat1 ~ cllld 
CHOOSE_ 4 PI, P2 , 21H,911-l, It I H, 21 H 

endm 

'F!SU8R 

endm 

1"i1a;er o Pl, ~ P:! ; Integer subitr.act 1""1e-ver '51-ed - sour 1ce. 

AJT 
Ull_SIZE 

•word-Jt n teg­e r / shor·t-1nteger" 
Syncnron••aticn cmd 

Pl . P2 .15H, J.!iH 

FMIA.P 

en.dm 

ma..c:ro Pl,P'2 

WAIT 
DWJOSE_4 Pl.,, 3 1H 

tfUll't:tp:ly real ar\d 1pop 
ST u >· ,s.r 

Synchrmu 2 at ion cmd 

- d~t:.1na · ti.on:rsot.U"'c:e 

FLO •a.c:rc P1.,. P2 ; Load re.al - 'SC>Urce FNCLEX m•cr o C1e'6r li!'X C'eptimis - No wa1 t FCl..:E X 

WAIT ; 
STh l / short-real /long-real /t:.,ap­ reaJ 

'Sy;nclhronl' ot ati on c:1nd endm 
ESC JCH,Dll 

e n d1111 
CHOOSE_'! PI . P'2., 08H,. lDH, 0Blrl, 28H ; 1 l!IH I ND·!CATES TEl'ilPORiAR'I' REAL ! 1 

FND,ISJ mac.ro Di sal>l e 1.nt.1>rrupt5 - NO wa it FDJ SJ 
ESC JCH, Cll' 

Fl.OOW .-aer o Pl Load cent ral wc~d - sourc~ ·endm 

WAIT 
ES:C ill»f. P .l 

2-byte-s 
Synchrorn-:.at. J on ·c•d HIEN[ mac::ro 

ESC .IOl, .AX 
En.ab! e i r>terrupt5 - .No· "'"it. FEJNJ 

l!fllelm endiin 

FLDErlV .:iia.cno Load env1ron.ment: - sDUrc;:E' F N INH me11c ro Jn1t.11al1ze p,.-oc:es.sor - No w.ait FltNI 'f 

1·4-byl::es ESC JOH1 Bll 

tlAIT Svnch~oruzat1on c•d en.dm 
IESC IJOt.f>L 

end., FNDP milcro• 
WIHT 

Nb operation - No aperiil111ds, 
Synchroniz ation cmd 

FL.IJUi2 ...,_<:r<> 
WAJT 

Lo.ad log 2 Cbas"' llH 
Synchron•~at~on c•d 

- l'4o 1cper o111•d !I 
endrn 

ESC 0AH, All 

.....er. 
ESC l.JDH,SP 

F~llE llllilC"r"O Pl Sa"'"' •5t.;1tie - d'est i .nation f No w.ait FSA\IE) 
'f4.byl::es 

Fl.DL.N2 • .a.er.a• 
IM'AJ T 

ESC 1QIDH,BP 

Load lag 2 t ba.se e ) 
Sync.hr OIU1·:z_at lain •C•d 

- No oper~nds 

~dm 

ESC 2EH,P l 

encf.a 
FNSTCW ·•aero Pl Storie 1contrc1l ..ard - d•5t1r>at.ion CNo wa.i t FS1iCllol) 

FLDL2E 111acrc 
w.n 

Load log e Cbase 21 
Sy nchroni.:z:ation <:Aid 

- tic op"'ra11>ds 

"'"""' 
1ESC IBFH,Pl 

2'-'bytes 

ESC iJDH, D)f 
end.mi F NSTENV ..,.r:ro Pl Store envir.,,,...nt - dr5tuiat1on Om .,....it. FSTEN\11 

> 

t 
i 
6.. 
' ~ 
~ 

Fl.lit. 

..... d 

FUIPI 

endm 

FLO~ 

1aa.cro 
WAIT 
ESC 4ro+t, Cll 

_acr-o 
NAIT 
ESC flllH, BX 

imacr-c 

Lo.ad l"'!j 18 •ba~e 21 - N<> 
Sync:ihron • 2 at i en ·c•d' 

Laad p> - NC> ap...-ands 
Synchr ontzat1on c.,d 

Load ~<0 . · 0 ­ No cpoeran.ds 

, ap...-.a~ds 

•ndm 

F!laSTSW 

endm 

FPATAN 

ESC l!EH,Pl 

iaac.rc Pl 

ESC ZFH,P I 

aacro 
W~UT 

ESC 0EH,B1C 

l4-byl:es 

51:ore st.a,tu.5 .....-d - destination I No 
2-tlytes 

Partl. al arcl;u'lg·e n t - ND1 op....-and• 
Syn-chr on'l z at i on c.ftd 

- :it FSTSW> 

f
; 
i 

end• 

WAIT 
ESC 00f-i,SI 

Synchronization cn.d e ,nd• 

f' ,PREJ'1 -.ae ro 
IMIT 

Partial r"'111a·1mfer - · l>lb oper a n d'!i 
Synchron12.a.t.1on c .-

~ FLD·I f'>acrc LOW!<! •I . Ii!' - HD· aper-ands, £S'C l.JFH . AJC 
WAJT Syncnranizat ion c.ad end• 

:;: 
"I end111 

ESC iH>H,AX 
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.~ A E T ; Syn c h r on1 ~ati an c•dListing l COPl'Wnwd:• CHOasE_4 P1.P21 ~4H.94H p 04~,24H 

> 
~ 
~ 

! 
6 

"" ~ 
";p... = I: 
i 
~ 
S' 

FPTl'IN 

endm 

mai:ro 
i.v< IT 
ESC ·0Eti . D X 

Part 11 aJ ~an~en~ - No operands 
Sync1 hron 1 ~..at:ion cmd 

FRMO I NT macro Roundt to 1n't-eqer -
Synchr 1 cn1~a'lion C•d 

~erandS" 

end., 

FRSTDf< 

..... d .. 

F SA\.'E 

end.a 

F SCALE 

end• 

F SVffT 

enda 

FS 

,e_nd 

WAIT 
£SE l<FIH. S P 

IDiil!Clf" OI f' I 

W~J l 

ESC ::!O·I . P l 

:1r1 acra 

WIUT 
Fl'4SAVE f' I 

a acro 
lol'All 
ES!: 0F~. ll1' 

m:.a:cro 
lo!'AIT 
ESC f!F~.DJ 

Re;~or e· s aved sta~e ­ sour~e 
<;!Jl - byl:e-s 

Svnchr on• , at~ on cl9dl 

Save state - dest.inat li on 
~4-byt .... 

S ync:hr on.11 2 a t .1 e n c:_lld 

Sca1: .e - Nia op-e.rand 'S 
S ync: '1n:>•'""a.uon cmd 

5-quare root - No CJIPl!'lt"' a'nds 
5Yinchron 1 ~dt100 c rDd 

rt-acr:o F! ,. P2 : Store rea l - dest 1nat:1 on 
Sl l.i >lshor~-r ea l/l ong-re•I 

i Svnc jhron :1 :z..at l on c rrid WAIT 
C1'40 0SE_ -ll l' !.. P:!. 2 AH . , !!AH. 2Alrt 

end'.a 

FSUBP 

.....ro. 

F'SWBIR 

endm 

e;nd1 f 

maicro 

Wt'llT 

Pl,P'2 Subtract real and 1POP - de!11t.1na.t1 ion,., source 
ST41 • ,ST 

Svnch rani :z a t"l: on ·cmd 
DIDOSE_ 'l PI, ,, :J:'IH 

111acra P 1,. P 2 

db (pl.) 

FSU'BAP 
eJi5e 

Subtract .-ea.• r-.v1e.r ,sed - //·Eource/dest iin-at 11 °on., 'fi,OU f'" C I! 

I IST , ST ' • ) /5T Ci >,ST/ shcrt-r.eal /long-r.,...l 
'If· n o iparamieter s . cl-.ss.i.ca .l .st.ack - di:iiocar d o,perandli 

STCl l ,,ST 

WA IT ·; Synch.ran 1 z:at l. on c-.ct 
CHOCISE_4 P .1,P2,25fi,lil:lH,lil::iH, 2:5H 

endlf 

FSIJ!IRP •acr-o f>1,P2 Sub·t .rac-t r ea l r 'E!!V·ersed and p o p - d'e'St·•nation.. !1-Curce 
ST ( 1).ST 

WAJT 
CH005E_4 Pl, ,~SH 

er.dm 

FTST •ac:r ·o 
WAIT 
E9C ,llCH.SP 

en-drri 

F lillH T .a:c:ro 
4'MIT 

end111 

FXA/1 • .a..--c:ro 
'M'AI T 
'ESG CCH, BP 

e n d 

Syinchrcn> z at ion cOld 

T est.. •stack t.op ag:i!lil n'St '1t'!B .. il ~ IN·c qperands. 
Sync:.h r01111 1-z:at t on c.ed 

f llPU) Wont: ..tu i .. 0097 is, b u ti,y - fllo o per;;.n d 'li 
1NETE ~ CPtJ Jtnstr-uct 1onlf n o ·t: escape code 

Ex am~ n~ s.t ac: k top - No 1aperands 
Svnc:ti r ·on 1 z a.LI on cad 

FSTC 

c-sidl.D 

• .aero Pl 

io!A H 
FNSiClil Pl 

Store c:ontr o ·I ward - deoa ·t :1t na t.11 en. 
2-by tes 

Syn c:hr c1n2at i on cJOd 

FXCH 1;1.acr o 

·WAIT 
CHOOSE_ 4 P I, , e~ 

en~m 

£>\change r~1st.er& ­ .l/ des:t11nat.1on 
//STli> 

Sy11ch ronc-z,at"?on c md 

FST£N\I' 

..,,_ 
iw:c:rc P l 

WAH 
FNSTEN<V P l 

stor." 1e 11!'"1'1Vi r 1Dli1&£!n"t.. - des t 1 n at1 CiJl 

111-tiyt.es 
Sync.h~on l:: ait i ·on c.md 

FXTRACT &at:ira 

WAIT 
£SC 0EH,SP 

e ndm 

IEx tr- .act e.x p..cm:en t an d s i gn:f ·f:i cand' - No oper;a n ds: 
Synchron12at~on cad 

F ST'P 

endra 

FST~ 

end 

FSUB 

-aer o P~ .. IP2 ; stcr.e rea . ~ and pop - dest 1rna1t:1,o 
; ST C 1 lo /Shor·~-rea!. / l ong-lr'ea l / t em,p-re.a ! 

WIR IT ; Syn.cJh ron 11 z .at.. 11 on cmd 
CliOOSE_ 4 P1.P2, 2BH, IFl-t,liJ81f, "Z8H ; lFH t 1KIHOl1'ES "fEl'IPOA~R'I' REAL 

mac:,.-o P l 

WA IT 
A-ISTSe.i P l 

ni&c:ro 1' 1,,P2 

1 fb ( f>l > 
F SUBP 

S l orE! st. atu'5. NOr""d - des.t 11 n a .t ton 

2-byltPS 
Syn.cti,...on1 :£:at1 en Cll'ld 

Subt r ac. t. ,.eal - / / source/dest.1 n ation, saur•c:e 
/ /ST" ST C 1 ) / ST C1 ) , ST I 'Sl'lcr-t-r- •ea,111 an9-r-ea 

If no para.meters . classica l st.a. c: l'~ - dl15-ca:rci o per ands 
S l( IJ , ST 

FYL2 X -.a-c:ro 
WAIT 
ESC ·l!EH, C ~· 

endm 

F YL.2XP I -.ac:r·o 

endm 

F2JMI 

'endm 

en d 1 f 

WAIT 
E SC •lilFH. ex 

aac:ro 
WAIT 
ESC llEH . ~X 

Y • l og X l ba.5e 21 - ND ope..-~nd5 
·sy.nchr ·orn::?. at. 1 on cad 

'i ·If I 09 (X·+ I l ! !base 2 1 - ND cperan d 5 
·Svnctiran •~at• Ofi'll c:,..0 

42...._.K - 1 • - 11\f.a opll!!rands 
Synchr on 1 :z:a.t l •on ei..t 

else AUTIJSYINC:=1 l nJ l 11v• !I ;;:e t18'187 tci a.ul.D1"1at.1 c synch ,..onizati.on 



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 TM and other 
11 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, WI LDCARD 

takes a snapshot of memory in your Apple 11. 
Now you can make back-up copies 

FEATURES 
o Hardware copying device ... 

push button operation. 
o Copies 48K memory resident 

software, most 64K software. 
o 	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 di k . 
o WILDCARD live in any slot. 

Undete table by software. 
o Produces autobooting disk in 

2 minute . 
o Copies are DOS 3.3 compatib le. 
o Copies become acce ible for 

alte rations. 
o Simple, easy-to-use software 

o flware is no1 copy protected. 
S) lem requi rements; App le II 
Plus wilh !i4K and DOS 3.3 or 
Apple /le . Frank lin Ace also 
ur.por1ed. _ 

'W1ldca rd dues nut opera te w1lh 
CPIM or o ther micruproces or 
ba d oftware. 

Circle 155 on Inquiry card . 

included. 

WILDCARD Utility Disk 1 also in­
cluded , featuring: 
o Automati c. program compres­

sion and BRUN file maker. 
o 	Multiple programs can be 

placed on the same disk. 
o Recreate 	 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. 

WILDCARD $139.95 

Order direct from East Side Soft­
ware Co., 344 E. 63 St., Suite 14·A, 
New York Gty 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 offored 
for tlw purpo e of en.-ibling yo u lo m~k archival 
cop ies o ri ly. Under the Copyright law you., as 1he 
owner o f a copy of a comp uter program, are 

nti tl ed torn k a new copy for a rchival pur· 
po es only and tlleWILOCARDwi ll enable you 
10 do o. The W ILDCARD i offered for no other 
purpose and you a r~ no t permilled to util ize ii 
lor any 01h r u e, other lhan that specified . 

A.pp le and the App l logo are regi ter d 
trademarks of Apple Compuler, ln t .-CP/M­
lrademark of Digila I Research , Inc. Locksmfth­
lrildemark of Omega Mic;ruwave , Inc. ibbles 

w y-trademark of Computer: applicatlon s. 



Turbo-Micro Series 8000 

MINI-POWER 

MICRO PRICE 


Up to 30 In· 
dependent 
users. 

• Powerful Turbo· 
Dos-™ operating 
system. Total 
CPIM com· 
paUbfllty. 
Medular s.100 
Bus structure. 
Easlly upgrad·
able. 

• 	 Master/slave net· 
working. a<:>r 16 
bit prooessors. 

4 AVallable for up to 
300 M Byte Hard Disk. 

Prices from $5,800. 
Dealer Inquiries i-rwlted. 

d\lanced Ct:>rnputer Technology, Inc. 
(619) 671·27'46 

Q""'4 • •""°~""•'Kor 01011..1~ 11 
TURBWOOS •• o lt•ll<tmat~ Ol $Oj\"'1>1e .!.(l\O) tfh 

YOU CAN SAVE money when you buy Radio Shac:k TRS-80 Com­

puters from Pan American Electronics. Pan Amli.ritan Elec ­

tronlcs went into business in 1976 and led the way in bringing con­

sumers original Radla Shack TRS-80 Computers at reduced prices. 

NO other company has do11e it longer. 

NO other company has done lt belier and 

NO oth!e!r company sells them for less . 


Pan American 

Electronics 


TOLL FREE NUMBER 800/531·7466 
1117 Conway Avenue • Department B 


Mission 1 Texas 78572 

Phone: 512/581-2766 

Telex Number 767339 


TM - Tra!lemark of Tanciv corporation 

Circle 485 on Inquiry ca.rd. 

Tert contim•ed from page 332: 

freely intermix standard 8088 CPU and 8087 mnemonics 
in assembly-language programs and then let the macro 
assembler take care of correctly converting the 8087 in­
structions into the proper escape codes. 

The support package, named M8087 .MAC (refer.red to 
throughout this article as M8087) , uses Intel's mnemonic 
names for the 8087 instruction set listed in table 1. 
Because only 8087 instructions begin with the Jetter "F, '' it 
is easy to skim through an assembly-language listing and 
pick out the appropriate instructioru;. 

The software support package M8087 requires the use 
of MASM, part of the lBM Macro Assembler package, 
and at least 96K bytes of RAM (random-access 
read / write memory) . This file of 83 macros presented in 
listing 1 allows full and easy access to the entire 8087 in­
struction set at a level equivalent to assembly-language 
programming. 

M8087 is intended to be placed in a separate file {I 
named mine M8087 .MAC and placed it on the disk that 
contains the macro assembler). The complete package 
can then be used simply by placing the statement "IN­
CLUDE M8087.MAC" (or some variation such as 'lN­
CLUDE A:M8087.MAC", etc. ) in the assembly-language 
program somewhere near its start. This instruction causes 
the assembler to go to the appropriate disk drive, locate 
the file M8087.MAC, and read it into the program . 

Once M8087 resides on the MASM disk, the single IN­
CLUDE statement provides access to these 8087 
mnemonics from any number of programs. Any valid 
8087 mnemonic instruction will automatically be expa.nd ­
ed into the correct escape sequence at assembly time. 

If you look through listing 1, you will notice five long 
and involved macros at the start (ESc__REG, 
CHECK_ST, CHK_CONC, CHOOSL4, and lNT_ 
SIZE) followed by 77 short macros, one for each In tel 
8087 instruction mnemonic. The first five macros are alJ 
nested macros (defined and/ or invoked within other 
macros) calJed by some of the 77 instruction macros. ln 
fact, ESC,___REG, CHECK_ST, and CHK_CONC are 
nested two levels down because they are invoked by the 
CHOOSE_4 and INT_SIZE nested macros. 

Let's first look at the 77 iru;truction macros. A careful 
analysis of the 8087 instruction set and its machine· 
language op codes leads to a division of the instruct.ions 
into four types that I call "directly translated, " "non­
waiting, " "integer operations," and "variety ." 

Directly Translated Instructions 
These instructions have only one form of calJ and in­

clude all instructions without operands or with only one 
type of operand . For example, the FlNIT instruction has 
only a single form translatable into only one valid 
machine-language sequence, namely "DB E3" (hexa· 
decimal). (For a full Hst of aJJ the 8087 op codes, see ap­
pendi.X A of Intel's Numerics Supplement to the 8086 
Family User's Guide.) 

The macro for a directly translated instruction can im­
mediately issue the approp.riate ESC sequence for the 
macro invocation because the form is known in advance. 



Keep your bottoll1 line 
on the up and up 
and up. 


The future never comes with any 
guarantees. 

But there is a way to improve 
tomorrows business performance 
today. 

It's a microcomputer program 
called the Bottom Line Strategist:™ 

The future is now. 
With the Strategist and your 

microcomputer, you can explore 
alternative business decisions and 
get answers to the questions 
common to any business focused 
on growth: 

How much 
money are we 
risking? Will 
the business be 
profitable? 
When? Is that 
soon enough? 
Can we 
improve this 
by changing 
the price? 
What's the 
impact of our assump­
tions on net worth, cash flow, 
market penetration and growth? 

The Strategist uses seven 
sophisticated econometric models 
originally developed for compa­
nies on the Fortune 500 list. 

But it's pre-programmed, so 
all you do is enter your current 
business assumptions, then sit 
back and watch the dynamics of 
your future unfold graphically. 

The Strategist plots (and tabu­
lates) your marketing and sales 
projections; anticipated cash Aows; 
break-even point; Net Present 
Value; and more - a total of TI 
production, financial and market­
ing forecasts. 

If any area looks interesting, 
the unique "zoom" takes you in 

for a closer look 
at the picture. 
And if you don't 
like what you 
see, do it alJ 
over again. 

Instantly. 
Without any 

programming. 
And do it as 

often as you need 
to get the results 
that you w.mt. 

Tomorrow's answers today. 
The Strategist is a unique 

short-cut to experience, without 
the hard knocks. 

You can refine your pricing 
policies. Optimize your cash flows. 
And maximize your profits while 
minimizing your risks. 

In todays business climate, 
how much is that worth? The 
Bottom Line Strategist is $400. 

Our no risk offer. 
You can check out the 

Bottom Line Strategist with no 
financial risk. 

Drop by a dealer showroom 
and run through a hands-on 
demonstration. Then take home a 
package and use it for 30 days. 
It runs on 8-bit and 16-bit micro­
computers (IBM PC, Apple II, 
CP/M, etc.) If you don't like it, 
return it and you'll get your 
money back. 

For the name of your nearest 
dealer, contact Ashton-Tate at 
10150 ~st Jefferson Boulevard, 
Culver City, CA 90230. 

Better yet, call (213) 204-5570 
today. Because if time. is money, 
the Bot~o1:1 Line The 
Strateg1~t is Bottom Line 
money m S . "' 
the bank. trategist 

.ASHTON ·TAJE ! 

Circ le 37 on inquiry ca rd. 

CP/M ;, • tro<k.mark o{ Digi lal Rcs..rch. O Ashlon-T••• 19113. 



DatavuT~Complete Information Management Facility 

Here's What They're Saying About Us 
" Thank you!! for DATAVU. After spending hundreds of dollars and hours on DBASE 11 , Condor and 
olher DBASE systems. with little or no results in applying them in my business /feel that DA TAVU is a 
SUPER DBASE system that can be implemented by any small business. '' 

James E. Proctor 
Pres ident, Va/com, Inc., Whi te River. VT 

"This relational data base system in perhaps the finest value in software today. You include an easy-ro­
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 , Jer icho, NY 
" . .. how can it be good? Take it from a programmer, it beats those Data Base Manager Systems that are 
priced over $500 (no need to mention names). " 

Ernie Johnson 
Stanford Software System, Minitou Springs, CO 

After experimenting with and using 70 to 20 microprocessor based databases over the last few years , I 
have finally found th e most powerful and cost-effective tool available to the micro-computer user. 

Tom Potter 
Roseville Computer Store Rosevil le , Mich igan 

Automatic Screen Design (ASO) : T his 
feature permits you lo specify the design 
ol a form (which may be mul ti-page) tha t 
you wish to use for data entry and data 
viewing. You simply layout a screen mask 
an d w i th i n secon ds, withou t any 
programming, a data entry program can 
be generated. 

See DalaVu'" at your local 
software dealer. We also 
have a demonstration 
system up and running. You 
can dial In and try most of the 
Data Vu'¥ features . Call us for 
more information. 

Thinkers 

Soft, Inc. 


P.O. Box 221 

Garden City , NY 11530 


(516) 294-8104 
352 BYTE """'" 19&! 

Automatic Menu Generatlon: Th is feature 
permits you to des ign your own menus in 
which each option in the menu may invoke 
an execu table program or a balch file. You 
simply layout the menu pages. and w ithin 
seconds. without any programming, your 
menu prog ram can be generated. Th is 
allows you to construct user-friendly 
menu-driven packages. 

Report Generation: Reports ge nerated 
lrom your data base(s) th at become 
rou tine and have enduri ng va lue may be 
speci fied by you ln detailed forma t to the 
Report Generation featu re. It is designed 
to ret rieve information from the data base 
with sim ple sta temen ts and perform 
ari thmetic operations . 

Relational Dala Base Management: 
Having established data base(s) through 
use of the ASD feature, you may use the 
Relational Data Base Managemen t feature 
to manlpulal e and retrieve these data. Th is 
feature supplies 12 commands and four 
uti lity programs to support activi ties like 
Select , Sort , Index. Join, Reformat. and so 
on. 

All This. 
for only 

$25'0~omplete 

Available lor IBM PC. CP/M · -80: Osborne, 
Northstar. Micro Decision. Kaypro. Superbra in, 
Heath 89/ Z100, Televideo, NEC. Sanyo. Xerox. 
Apple II , and 8" SSSD disk .CPJM ~ -BS available 
soon. 

CP/M is a regislered TM ot Digital Research , Inc 

• If you want to impress your boss. or 
your friends. we 'll gladly charge you 
$700. for this so f tware package. 

Circ le 389 on Inquiry card. 



This instruction type accounts for half of th 8087 In ­
struction set or a total of 38 macros. 

Nonwaiting Instructions 
The nonwaiting instructions are a set of eigh t mnemon ­

ics that Intel defined to help prevent deadlocking the 8087 
under special conditions. Notice from listing l that, in 
most of the 77 instruction macros, the first line of the 
macro definition is a W A!T mnemonic. This is inter­
preted by the assembler as the normal 8088 WAJT in­
struction and is assembled as such . This causes the 8088 
CPU to wait on the 8087 to finish any current task before 
beginning the next operation. (When an 8087 and an 8088 
are correctly interconnected, the BUSY pin of the 8087 
NDP is tied to the WAIT pin of the 8088 CPU. The 8088 
WAIT instruction, when executed, waits fo r the signal on 
the TEST pin to go low. Because the 8087 holds the BUSY 
line high while it is executing an instruction , a WAIT in ­
struction executed immediately before an 8087 instruc­
tion ensures tha t the program will not give th 8087 a n in­
struction before it is ready to execute i t. ) 

The WAITs are automatically inserted before all 
operations except the eight nonwaiting instructions 
PNCLEX, FNDISI , FNENJ , FNINIT, FNSAV E, 
FNSTCW. FNSTENV, and FNSTSW. For each of thee, 
Intel also specifies a waiting form (FCLEX, FDISl , FENL 
FINIT, FSA VE, FSTCW, FSTENV. and FSTSW). An in· 
depth look at why these instructions are special is beyond 

the scope of this article and will not be necessary for most 
applications of the 8087 on the IBM PC. (For more infor­
mation, see lntel's Numerics Supplement book mentioned 
earlier.) Suffice it to say that the nonwaiting instructions 
are handled in the same manner as the directly translated 
types without preceding the escape sequence with a 
WAIT command. 

Integer Operation Instructions 
T hese instructions deal with integer operations, which 

on the 8087 always use an integer operand from memory 
as a source , The three types of integer operands are word­
integer {16 bit ), short-integer (32 bits) , and long-integer 
(64 bits) . 

The integer operation instruction is implemented as a 
macro by use of the INT_SIZE nested macro . All macro 
invocations of an integer instruction must specify the 
type of operand folJowed by the memory address at 
which that integer operand is to be found. For example: 

FlADD WORD CURRENT _SPEED 

: where CUHRENT_SPEED is a 

; label to a memory location 


or 

FlMUL SHORT IBP I.SEQUENCE 

where register BP is index 


; offset by value in SEQUENCE 


IBM®Personal ComP.uter Products 
Davong 5 MB Hard Disk System - $1485.00 12 MB - $1196.00 

IBM PC·2 Ortve System $ CAll 
3" DUAL DlllE SUBt1m.M U25.00 

Quadram - Ouadboard with Parallel 
Port. Serial Port, Clock/Calendar, E~pandable lo 256K 

64 Koo brd. - $340.00 12BK on brd - $3115.00 
192K oo brd - $431.00 256K on brd. - $489.00 

Quadram Memory Expansion 
192K Maximum 

64 Kon brd.- $nG.OO 128K on brd - $290.oo 
192K oobrd.- $350.00 
AST I PEllSm MEIDllY EIPAlllOll "OOUCTS $ CAU 

Amdelr Monltor1 
Mod 300 Phosphor - $150.00 Composite Colm Ill - $345.00 
IBM RGB Compatible Color II - $5119.00 Color I - $300.DO 

IBM/TRS 80 Dlsll Drives/Cabinets 
TM 100 Slngle 40 Track Drive - $111.00 
TM 100-'2 Double 40 Track Ori~e - $.HO.DO 
rue 51/o' ' SUM SIHLE I DOUBLE DRIVE SbBSYSTEMS $ CAll 

VISA, MASTERCARD (S I OO M in Add 2"ot 


Or Certified Check 

90 Day Warranty (Parts & Labor) 

ffiS801Sal'!eglSle1ecTriu!ernar1'. Tiindy Coro 
Prlce5 Sub1eol to Cheoge W•lhoul No11ce 

Circle 209 on Inquiry card. 

APP.le II ComP.uter Products 
SYSCOM APPLE COMPATllL! IYITEM $125.00 

Apple Cornpatl tl1 Conl•Oller Card __ _ . . . $ 711.tli 
Apple Compa tlbte Disk Dri ve w/C abioet & Cable. . HI.DO 

W/Controllei . . . . 315.DG 
TUC SUlll UllE 51/.'' DllWE un.oo DUAL SUlll UIE SIH.00 

flrrntel/Graphrcs Interlace • , .... , • . . . , • . 11.H 
Davong 5 MB Hard Orsk System - $1415.Dll - 12 MB - $11111.00 
Apple Compa tible Joysticks . . . . . . . . . . . . zt.15 

Epson/Smltlt-Corona Printers 
MXBO $425.00 FXBO$5511.00 MXIOO$t75.00 

TRS 80 I Parallel Printer Cable $!0.00 
IBM Parallel Punter Cable $315.DO 

STAI MICIOllCS IEMlll 10 $ &All 
IE•lll 111 $ CAU. 

S1111th Corona TP-1 Le tier Ouahly Daisy Wheel . $575.DO 

T1::nr I_UCTIIU ICIJ l"I" llC. 

TRS·BO MOO Ill Disk Controller 1111 ;1 DLSk t.onlroller Powe1­
lLillPIV ntmlmg f1J1llw •e l'.Jbl & lnst•ut.tion Manuals $nl.OO 

POWER SUPPLIES OualB"Slrnline- Sl•.m Dua1 5V• - $•.DO 
AND CABINETS Single 5\lc'' - I H.DO 

3" OUAl DRIVE SUBSYSTEM FOR IBM •• . • . . • • •• ••••••• $725.0D 

FREE SHIPPING IN CONTINENTAL US. 

DATA-MAIL 
(213) 993•4804P.O . Box 818. Reseda. CA 91335 llN CALIF.I 

1·800·635·5555 
lull"ll 1913 ~ BYTI! Publbtloru lnc 353 

http:11111.00
http:oobrd.-$350.00
http:brd.-$nG.OO


SPECIAL OF THE MONTH 
DISK DRIVES FOR THE PC AND PC COMPATIBLES 
DOUBLE SIDED/ DOUBLE DENSITY 320K 

MSL ONE YEAR WARRANTYOUR$525.00 PRICE $225.00 

PLUG-COMPATIBLE DRIVES 

RANA ELITE I 


W/CONTROLLER W/OLIT CONTROLLER 
MSI. OUll: PRICE MSl OU11 PRIC E 

SH.00 399.00 449.00 3l9.00 

MICRO-SCI A2 
WfCONTROLLEA W/OUl CONTROLLER 


MSL OUJ PJICEI MSl OUR l'IM:E 

519.00 J79.00 409.00 299.00 

EIP'UD YDUll IBM PC MEMOfllt 

Mst =.s;..,fRO¥ 64~ TO IZIK 1111.00 ruo 45.0CI 

FROM'IUO U?K m.oo ULOO 91.llG 

FROMWI TO 1561! 324..CIO lll.00 146.llO 


FULL llSllUCTIH S llQLUot:D 

lltC ~llCI 
Sl'llllHlfCI LITIH QU.11.ITT 

P!ll!lllll Fiil 1111 PC 

Pmlltl,. l wn..tioo... l 5 tl'S 

Wt• .,O ll11h <ioftl. 


Oii COii r~tlll.! !l'Qll I OU sm 

OUR ~A"" 
llSl P·RICE 7"" 

J•9S.OO S2059.00 1436.00 

mu PERSONAi ,._­
COMPUTER 
f'fRJPHIRW Alli SIJf!WME 
ff~JOll.UE ISL 
v~.. c o'"'l"' m.oo 

Joei l'ld!ol!rm C.rd J45.00 
l'kl!1 Kt)ll..rd Enlll!nc 0 l0 .00 
M>Ct..onSOllCard hCPIM m.oo 
MicmaN fro • Pil 6l f>.OO 
llluuott I H C.rd gj.lS 
P'Cf>Appll · C.rci14NHZ..,slon) « S..OO 
ptP APlll I · tlrd16 MHZmsloo] m . .110 
tOM11W"illtt!es1tr ! MB Z.49~00 
CMo.s W!otJlellt< IOMB 3.•9s..oo 
Como• w;....,w. ~ua 4.m JJo 
s. rn SYJltm JZP; 249.00 
s.tiirn Sf'...,, m m oo 
S. ro Sys ..... Im 599.110 
Hor• Ml<:romocl<m ll Jl l ..DD 
H•y• Sm•rlmodn! 279.00 
KCJ1Jln1"0 S1'll'O Sbff 90.00 
M&~ U MooulolD< J0.00 
II u Sup.. r.an I0.00 
Cnppl<t ,. 115JJO 
l'nctrcal P1ripllcral1 

MC1aoutter 1116~ m .oo 
l'mlial Perjpltr1ls 

roOu~" 11 lZ~ :199.00 
fr-1h1•H<m Card 19l.OO 
SVAo~· H 2 Co•Wol18 OSSO 395.00 
SVA01>1. Z+lConlr.... DSDO m _ao 
SVAApp-l.C.clll! lS6 KNu•orr 1.200.00 
re Jcystid SUI 
IC Sdttl·A·Porl SUI""'JI<' 111cro 10'<1.,HO m .oo 
w..p.1111ia. II.PO 11K m _oo 
Wmtr M1<10SPO 32~ 219.00 

'"'"' Micro SO BMK m .oo 
Wtopel Micro SOUZK in 00 
SMC UOl w/IGB lolrrln 59S. llO 
~LSl~thlCPM IOI Applell 34MO 

SOFTWARE llSL 
CHOPLlnER bJ Brodrrt'"o 31_95 
f"soa.tt tltSitiln 0111-t,in1 lU5 
~n Climber oy Oa1non !~95 
W•O«lry I>/ Sir-ft<~ O .JS 
lorlbr lnl0<0 19.95 
Snoop11 hooPU I by S91Mt>lo ~us 
Ou.dllnt I>/ lnf0<011 ~!1.95""'lo Ponle br &-1>11111 29.!5 
lla•lil> frpe er L~hldolif J9..95 
l)"Pllll T•1ar II by 11Ja0>olt 205 
$.loty MICllit" ll'J Splo-..... 3'.JS 
T\c H- ACOOU....I 

b1 Cooin<11t.I 701 
PFS; file br Solhme Mtilh.._ llS.00 
'~~l)rVl'1~P ~000 

'15' R<QOft II! !.o!Ml1 Pubis 91.00 
5'rttnwrtlff lt bJSienOn-LiM JZ!.J I 
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ll5.00 
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m.oo 
4.52.DO 
2l5.00 
US.DO 
Y.00 
ZZ.00 
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The integer macros receive two parameters, Pl and P2, 
from the user's program. Pl specifies the type of operand 
('WORD" and "SHORT" from the e.xamples above). P2 
contains the memory address and can be any valid ad­
dressing scheme permitted by the assembler ("CUR­
RENT_SPEED" and "[BPJ.SEQUENCE" from the ex­
amples above) . 

The integer macros then tum and call the INT _ SIZE 
macro, passing to it the two parameters as we11 as up to 
three other parameters (xxx__s, xxx__w, and xxx_ 
L-see the definition of INT_SIZE in list:ing 1). These are 
individual values that form part of the escape sequence 
depending on whether the type parameter is WORD 
()(XX_W), SHORT ()()()LS), or LONG (XX)(_L). 

The lNT_5IZE macro uses the conditional assembly­
language pseudo-ops to compare the type strings and de­
termjne which escape sequence to use. lf the operand type 
is none of the valid or e.xpected types, then an "ERROR in 
macro" message is inserted instead of an escape sequence, 
causing an assembly-language error to occur later. 

Variety Instructions 
The last type of instruction macro is variety and in­

cludes the 19 remaining instructions. Basically, these in­
structions are similar in that the source operand can be 
specified in a variety of ways, including the classical 
stack, register, and real-memory forms. 

The variety macro type uses the CHOOSE._4 nested 
macro to issue the proper escape sequence. The instruc­
tion macro passes to CHOOSE.__4 any parameters it 
received in its invocation (from the user program) as well 
as some instruction-specific parameters . CHOOSL4 
then examines its parameters (as many as six) and deter­
mines what the escape sequence should be. 

The classical stack and register variations of the variety 
type include four types of operands: none, "ST(i)" (for 
single-operand instructions), ''ST.ST(i)", and "ST(i),ST". 
CHOOSE._4 receives the operands as dummy param­
eters Pl and P2. In place of the i will be the user-specified 
register number (0 to 7) used to determine the escape se­
quence. 

The variety instruction type includes all the real­
number instructions (such as PADD, FSUB, FDIV, etc.). 
These real-number instructions can be of the classical 
stack or register type just mentioned or of the rea1­
memory type. The real-memory operand type specifies 
that the source operand is found somewhere in the 8088 
memory space. The operands of this type can be of 
various lengths ("SHORT', ''LONG", and "TEMP"). Ex­
amples of the variety instructions are 

FLO ST(4) 
; Push stack once and move contents of reg 4 
; to top of stack 

FADO SHORT DISTANCE 

; Add "short" real-memory operand found 

; at memory address "DISTANCE" to top 

; value on stack, leave result on TOS 


FDIVP ST(4) ,ST Tut continued on ptJge 358 

Buy Tarbell's Z.80A S-100 CPUllO board and 
Double Density Floppy Disk Interface, and 
get free new Digital Research CP/M Plus. 

CP/M Plus features: 0 l'ligh performance file 
system D CP/M 2.2 compatible D time and 
date stamps on files 0 automatic disk login 
of removable media 0 support for 1-to-16 
banks of RAM and 1-to-16 drives up to 512 
megabytes each D easy to use ~ystem utili ­
ties with HELP facility D banked or non· 
banked memory and 0 high speed loading. 

Total price Is $945. Ask nearest TarbelJ dealer 
for demo. 

CURRENT EMPIRE OWNERS: Special low 
prices for upgrading your unit to CP/M Plus. 
Call for details. 

OUR ISOLATORS 
FOR YOUR 

PROTECTION 
Preveolll: 

diak ilrlvo woa.. printer lnleramio.a., 
memory lou and damage dlle to 

ligb,ln:ing ar AC poweT line 
dialUrbU111'11. 

Comme)'Cial Grade l&olators 
lSO.l 3 TMtlab!d Sockelll 176.95 
1S~2 2 laolalcd Socket Banb, 6 Socke1.1 76.95 

Indmlrial Grade holaton 
ISO-S 3 Doubler~ Socketa 115.95 
JS0.11 2 DouhJC ltolatAxl B•nkl. 6 SC.Cke1.1 115;95 

Laboratory Grade holaton 
ISO.l7 4 Quad Taolated S®kete 200.95 
150-18 2 Quad Jao1ated Buliki!, 6 Sockeu 169.95 

Circuit Breaker, any model (Add·CB) Add 10.00 
Bemoie Switoh. an1 model (Add·BS) Add 18-.00 

.aJtT. Electronic Specialists, tnc. 
17' ~MldrlS'irellt. Box 3811, ~. Ma,ellliatiuaethl 01780 

TOllFreeomero9.c 1-800.226-4878 

MaeterOard, VISA,, Amerloan i;,tpreaa 
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WordStar ·is used by more people, 

more often, to do more things than any 


other word processing software. 


And you'll find it'll do more for you. 

The onl) urprise you'll get 

with WordStar is how much vou can 
do ~rith it. · 

AskArthur C. Clarke. Heu ed 
WordStar to '.\!rite hi ~ be t selling 
novel 2010: Odys ey1\... o. 

AskOoborne- lcGra\vHill. 
Where the editor u e it to produce all 
the books. 

Or. for that matter. a kanv of 
over 400,000 others \.vho L \Vearbv 
WordStar's reliability when it conies to 
making fast> orkofthe written pag . 

And no wonder: 
\NordStar has m re work-

saving features to take the time and 
drudgery out ofrevising and retyping 
than any other word proceLsing~oft-
ware. For in tance, there are produc­
tion typing features to 1 tv u mov 
coltm111s around and merge para-

But that' not to say you have to 
be a pro. Word tar starts offby sim­
plv giving) ou a choice and then 
guide you with menu e ery step of 
the way. Menus adjust to) our pro­
ficiency.Andofcour:se whatyou ee 
on the er eniswhat ougetonpaper. 

Then a your need grnw, 
WordStar can orow right along ~th 
you. vVlth option like MailMerue~ 
SpellStar'"' and Starindex™ to help you 
personalize form Jett rs, correctspell­
ing and creat indexes. And with 
otherM1croProproducts like InfoStar"" 
and CalcStar™soyou can automati­
callv insert bu ine s data and financial 
prq]eclions intoWordStardocuments. 

Word tar runs on almo t eveiy 
personal computer. vVhjch mean 
youd n't hav togooutofy urwayto 
find the word processing sofhvare 

graphs from different ..l"'lt!!""I!!!""-~~~!"!'"!'-. that can do more 
d cumen ts at the t uch 
ofa ke .AJongwith print 
features like boldfacing 
and centering to make 
any late-niaht typist 
look like a pro. 

for you. 
Ju t tal· a walk 

ver to your local com­
puter store and ask 
forWordStar. You lJ 
be on th right path. 

Ill 
M1craPra 
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Tut cm1rl1iu11d from page 355: 


Divide top of stack into reg 4. 

in 8087 reg set and leave result in 

reg 4, pop top-of-stack after done 


use long integers. Likewise, only the FLO and FST P (real ­
number load, real-number store and pop) instructions use 
temporary reals . Here are two 8087 instructions tha t use 
operands from memory : 

The CHOOSF._4 macro uses two submacros : 
CHECK_ST and ESLREG. CHECK_ST is called 
with a parameter that CHOOSL4 thinks ls in the range 
''ST(O)" to "ST(7) ' (from ST(i)). If it 1s in this range, 
CHECK_ST returns a va]ue ''REG" equal to i , which is 
then used in the escape sequence . If the parameter string 
is not in this range, then REG is set equal to - 1 and is­
returned . 

Once the CHOOSE_4 macro determines that the in ­
struction is using the "ST(i)" form and determines 1', it in­
vokes ESC_REG to determine the final escape sequence 
for the instruction. If the instruction is a real-memory 
ty pe, CHOOSE_4 itself issues the escape-sequence in ­
struction for the assembler. 

Each of the 77 instruction macros in listing 1 is fully 
commented to specify the legal operands and types for 
that instruction. When specifying an operand from 
memory for either the integer or real operations, the user 
program must specify the type of operand to be used. The 
instruction form should be <operation-name operand­
type operand-address> . Valid types for integers are 
WORD, SHORT, and LONG. Valid types for reals in­
clude SHORT, LONG, and TEMP. Only the FILO and 
FISTP (integer load, integer s tore and pop) instructions 

FlADD WORD INT_ADDR 

add s WORD-integer {16 bi ts} fo und at 

INT__ADDR to top value on 8087 stack. 

Result is left on top of stack . 


FADD LONG [BXJ.TIME_ VAL 

adds LONG-real (64 bits) found by indexing 

off of 8088 CPU internal N?gii;ter BX plus 

offset TlME.._VAL to top vaJue on 8087 stack 


Because M8087 is designed to be as efficient as possi­
ble, i t does not contain much error-checking capability . 
Therefore, you may discover invalid op erand types in 
8087 instructions that M8087 will happily transla te into 
some incorrect escape sequence . The resul ts of any such 
occurrence a re undefined. 

For example, if you try to assemble the invalid com­
mand "FADD TEMP VARIABLE" (invalid because 
FADD can use only short and long real -memory 
variables, not temporary reals), M8087 will not spot th is 
,as an error. The valid operand types for all 8087 instruc-

IBMPC-8087SUPPOHTFROMMICROWARE 

87FORTRAN/RTOS"' ts a full ANSI· 
77 subset with BOB7 extensions. IL generales 
In tine 8087 code allowing use of all 8087 
data typet;, Including 32, 64 and ao bll (ea ls 
and 64 bi t Integers. The complete subset VO 
is supported lnotudlng Internal and E)(ternal 
Files and List Olrecied 1/0. Excepllons allow 
lhe generation ol recursive subroo tines. 
interrupt handlers and can cause lnteuupts 
lfom FORTRAN. 87FORTAAN/RTOS uses 
ltie tnlel large memory model allowing data/ 
oode structure"5 which utilize the full mega­
bY1e. The compiler provides direct access to 
8088 ports and supports logical operations 
on 8 and 16 bit operands normally treated in 
assembly larlguage.. 87FORTRAN/RTOS i& 
fdeal fot applicallons which are number lrt< 
tensive or control hardware. 95% ol all "mafn 
frame" sl-ze programs compile and run with­
out e~tenslve edit ing. The price includes 
support tor one year and ATOS ..... S1350 

87PASCALJRTOS'" Is lhe most 
pawerful compiler available lo PG users al 
this lfme. II ls an ISO-Standa rd Pasca~ with 
8087·8088 eJ<cepl ons These make It possl­
ble to use all the 8087 data types directly, 
while generating modules In one ol lhe three 
lnte~ Memory Models. Modules produced 
using different memory models can be ~ n ter· 
laced and linked This gives the user oom­
ptete control of the memory model/speed 
tracte oH characle tlstiC of iAPX cpu's. All 
exc;epllons to the ISO dennition are cleat1y 
marked wfth a grey back!)round In a manual 
Whicl1 is a standard ot the industry, and more 
readable than many tutoria ls. The compl1er 
mal\es It possible to cause or handle Inter· 
wpls I( also reads ports and performs al! the 
tasks necessary lo conlrot IAPX·86 hardwara. 
Use or 87 PASCAL guarantees you upward 
compatibility wllh futu re Intel processors and 
languages. Includes RTOS .. _ ..... S1350 

RTOS"' - Real Time Operating System 
RTOS is a MlcroWare configured version of IRMX·8&. Inters legendary real tfme ooerallng 
syslem. This DOS Is- entirely re-enl ranl and pro\/ides many features found only on mainlrame&- u 
ncludes the Intel Assembler, ASM·86, which supports lh118086, 8087, 8088 and 80186. Alt 
modules produced by the compilers or ASM·86 are cornblne<t toadeCJ and managed with the 
Utilities LINK·S6, LOC·B6 and LIS-86. These producls maKe it possible to load modules 
anywhere In RAM. and resolve E!ll!ernal references betwaen n.mtim module&- Overl;zys Wilh a 
single root job are supoorted by U-.e llnker. Binding ot modules is accompllshad at link or toad 
Hme. RTOS/ASM·86/LINK·86/LOC-86/ Ll&B6 . . . . . . . . . . . . . . . . . . . . . . SSOO 

MicroWate 8087Products 
87MACRO'" - ttie kev tel wrt1ing 8087 
assernbty language routines us ng the IBM 
assembler, It contains a complete library of 
standafd 8087 routines,. - , . - . . - . . . $150 
87BASIC"' - includes patches for 
BASCOM.COM, BASCOM.US and 
BASRUN.E'XEand the MicroWare 6067 
runtime rot.Jllne-s . ....... .......... ..... $150 

87PASCAL"'/87FORTRAN'" ­
6087 libraries and IBM compiler palches. 
eJlhe1for. - -•. -, . . ,. .. ,-. , .--· _$150 
BAS87+'" or PAS+87"' · tibra r-es 
of BOB7 primitives which make ll possible lo 
wrile assembly-like routines in Basic or 
Pascal, eilher for .. ,.. , • . . , , . , , , , . .. $50 

87FASTPAK"" ·includes vour choice 
or one MicroWare ru ntime library, lhe 87168 
Guide, an 8087, and lnslallalion instruc­
tl ons. .... _ .. .. . . , . . . . , _S375 

8087 CHIP - pJlJs ohapler fille of the 
GUIDE. -- __ .,_________ . __ . 5223 

87/88GUIDE - an e1Ccetlenl tuloria l on 
wntlrig 87/88 code and 1nte:r1aclng II with 
compliers- full of code I hat run.s! . . . . 530 
SuperSof\ Fortran . , , , , , . 340 
SuperSof1 07 drtvers _ , _. _ 50 
MATRIXPAK _____ , ___ , ___ ------•------ 150 

M
. Microsol1 Forlran 2.0 , . , 340 

M crosoft Pascal :to . . . . . .340 
PO Box 79 Microsoft Business BasJc Compiler . 4951Cf0 You Can Microsoft C Compi ler . . . 450Kingston. MA 

Ct/C86 . - .... , . 345IJl•~re 02354 64K Ram sets ____ . __ 64 
If Vu, ~6, n 746·7341 TalkToUs! STSC APL*PLUSIPC ---- ---- 595 
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LSI 11/23 PLUS COMPUTERS 

WITH UP TO 4 MEGABYTES RAM MEMORY 


Cl-103 

Cl-11/23 i\C 

Cl-11/03 LK 

Cl-5.20 

DESKTOP COMPUTER - Complete computer system enclosed within a VTJ03 video terminal with 
LSI 11/2 and 64KB Memory . . . ................... . . .. . • . , . .... ... ... . . ...•............. 
With LSI 11/ 23 and 256KB Memory ... ..... ........... ...... .. . . ........................ . 
With LSI 11/ 23 PLUS and l Megabyte 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 with 64K byte RAM Memory. Power supply, fixed and noating point instruction set 
(KEVll) and 8x4 backplane in a rack mountable chassis . . . .. ... . •.. .• .. . ..... ............. 
10 Megabyte Winchester with 2 Megabyte SJ{' Happy RX02/RL02 or RXSO/WDSO emulation 

$3100.00 
$4100.00 
$5395.00 

$2675.00 
$4395.00 

$1845.00 
$3995.00 

256KB TO 1 MEGABYTE OF MEMORY ON A DUAL WIDTH CARD 
• On board parity generator with CSR 
• Addressable as a contiguous block in 256KB incremeni 
• Battery back-up mode 

SINGLE QTY. PRICE: 256KB .... . .. ...... ... . .. . ..... . . .... ... .. .. .. .. •.... . . .. .. . ... $ 595.00 

c - ~-

Cl-1240-WF 42 Megabyte Winchester disk system with conlToUer Cl-1220-TF Dual drive, double density, double sided, 2MB 
and 2MB nappy backup ........... $6995.00 capacity floppy plus DMA LSI 11 controller 

occupying 3W' of vertical space . . . $26!15.000 

DON'T ASK WHY WE CHARGE SO LITTLE, ASK WHY THEY CHARGE SO MVCH. 

Chris/in Industries, Inc. 

31352 Via Col inas •Westlake Village, CA 91362 
Telephone: 213-991-2254 • TWX 910-494-1253 CHRISLIN WKVG 

lSI and OEC"t ~rn trad•ml!.rk& ol Dis:11al Equipment Corporation 
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In Less Than 3 Minutes 
Your IBM Model 50, 60j 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 additionat information contact: 

CALIFORNIA MICRO COMPUTER 
17791 Jamestown Lane Huntington Beach, CA 
9264 7 (714) 847 ·4141 
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tions are documented in the comments of each instruction 
macro shown in listing 1. They are also documented in 
Intel's Numerics Supplement guide. 

In order to get a feeling for how the 8087 code is put 
together, let's look at a simple example . Suppose we have 
three variables x , y , andz previously defined (where x, y , 
and z are actually memory addresses to numbers stored 
in memory ). Let x be a short-real value, y a word-integer, 
and z a long-real. Suppose tha,t we wish to calculate the 
following: 

One solution is 

FLO LONG I 

FISUB WOROy 

FSQRT 
I FLO SHORT x 

PMUL ST,ST(O) 
FILO WORDy 
FMUL ST,ST(O) 
FADD 
RD SHORT x 
FIADD WORDy 
FDIV 
FADD 
FST SHORT x 

Load z into 8087 stac:'.k (TOS) 
Subtract integer y from z, leave 

TOS 
Take square root of x-y 
Load short-real x 

; Multiply by i tself to get .x-squared 
Load word-integer y 
Get y-squared 
Add r-sq11ared to y-squared 
Load short-real x again 
Add word-integer y to x 
Divide (x+ y) into (xi + yi) 
Add result to .../(z-y) 
Store resul t back as shor t-real x 

It is important to stress at this point that this series of 
instructions is now available at the assembly-language 
le\iel because of the M8087 package. What has happened 
is that many high-level functions usually reserved for 
languages such as BASIC or Pascal are now available for 
easy use by the lowly assembly-language program. 

8087 Synchronization 
The final topic that we must look at. relates to the 

CHI<_CONC macro in listing 1. This macro lets the user 
tum concurrency checking off to allow highly parallel 
computations to be performed when desired or turn it on 
to safeguard the user from unsynchronized data 
references. 

Because the 8087 NDP is a separate processor, Hand 
the 8088 CPU can run in a true parallel processing en­
vironment. The user program can issue a task for the 
8087 to process and then proceed to do some other 
(unrelated) work until the 8087 is finished. But this very 
freedom results in some dangerous computational situa­
tions. 

You must be very careful when allowing the 8087 and 
the CPU to run simultaneously not to allow the CPU 
code to interfere with the 8087 working on its task. The 
big problem comes when both the 8087 and the CPU wish 
to update the same variable. Access to that variable must 
be controlled so that one processor at a lime has exclusive 
rights to it, and the desired sequence of accessing that 
variable is achieved. 

To aid the novice user of the 8087, I have included the 

1 
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lnterchangin• Real,.Value Formats 
Real rmmbel'S" are generally stond in a three-field bil)ary 

format similar to expone11tiaL orscierittffc riotutian. Onefle1il 
is a sign bit (signifying whether the number !ltored is positive 
or negative) . The second field is the significand field (also 
cqlled the mantissa), which stores the number's significant 
digits, The tliii:d field is tha exponent field, whiclr contains 
the value of the qpo11ent of the real number. The siies af the 
significand and exponent fields VQry as the number Pf bits 
used to store the vuJue in varies. 

Unfortum~tely, while ~he '8087NDP hardware and.tJtelBM 
PC software both we thname basic: approach to stortn.g real 
numbers as described above, the-y do not use idtmtical for­
mats. Th&; ffJelins that a real 1111mber entered from IBM 
BASIC or Pascal cannot be directJy moved into the 8087 and 
used for computational purposes, Numbers must be 
transformed from IBM to 8087 formnt and tlum, after all 
computations are finished, cGnverted baak from 8087 to IBM 
fonnat . 

The differences between the two fomiqts are iri the wizy 

that the three fie1ds of the: real number are stor.ed and the 
treatment that the blnaty expotient rec:-eives, FCi)r a 32-bit 
short-real number (the size used by BASIC and PascaV, bot}I 
8087 and IBM formats q.esigna.te 1 bit for t11e sign, 8 bits for 
the exponent, and 23 bits for the significand. The·IBM format 
places the B-blt exponent in the first byte by itS'ef[, the sign bit 
itt the fitst bit of the second byte, and tne 23-bit significumd in 
the remaining biJS. Tl1is scheme. makes manipulation of the 
exponent byte easy to do 1n software. 

The 8087, conc.emed witlt maximizing th2 processing of 
these numbe~ in 'Ju:rrdware, places the sign hit in the upper 
bit of the first byte, the exponent gets tlie remaini11g 7 bits in 
that byte tmd the lll'Per ~it in. the second b11te1 with the 
sig11ificand geHin.g the temain'ing 23 bits. 

{Editor's Note: Both real and integer numbers in Iritel for­
mat are read from the byte With lhe highest address to the 
byte with the lowest address. Thus, given ca 32-blt teal 
num~rin byres n through 11 +3, the ''first" byte talke~about 
in these paragraphs rs byte n+ 3, the "second" byte is 11+2, 
and so on . .. .G. W.f 

Thus. tQ move a n14tttber from lBM ~mud to 8087 format , 
we must save the s1m bit of the number (from bit 7 of tile. sec­
on4 byfe)1 shi~ the first byte riglit une bit_ 'lbith die lowest bit 
being placed into the upper bit qf the second byte, anti then 
placing the sign bit in.to bit 7' of the first byte. Converlirig 
from 808'1 to TBM reversEs the operation. 

Flt1ally, converting between the IBM at'ld 808'1 formats re­
quires changing the exponent Jiel&f. in a way called biasing. 
Tha two formats are slJghtly differerit il'l their requiremimts. 
The differences lie once qain in the-fad that the IBM-for.mat. 
recd numbers are set up to q.llOUJ'easy use from software arid 
808'7-fottnat numbers are optimit:ed for hardware man/pula­
fjon . 

The 8087 format biases t11e exponent by adding a bias 
va1ue to tha true exponent-. Fite s~e of tlu>. biRs exponent 
depends on the type of -real number being 14Sed: a short-r.eal 
11umber adJls a bias value of 127 (dedmA01 a long-real 
number uses 70.23, and a temporaey-real number 11ses 16,383. 

Tits IBM farmat uses " diffetent bumng scheme, the e1ul 
~l,l]t 9f which is that th"B IBM format exponent is 2 greater 
than the 8087 format.. To con11ert froni the IBM to the 8087 
fommt, subiT'act 2 from the exponent. Add 2 to the e~onetit 
to go from 808'7 to IBM format. There is one exception to the 
conversion processes. The real flumber 0.0 is stored as all 
zeros. in botl1 formats . 

Listing 2 contains two qssembl}J-langu.q.ge routines that 
i::onvert short-real numbers from IBM to 808'1 fo rnmt 
(C_J8M_8087) gfld viae versa (C.......S087_JBM) . These effi­
cient cpnversio11 routines require less than 20 microseconds 
to convert a short-real number, SimiJp,., routines are easicy 
implemented for long-feal~number. conversions (however, 
IBM's PascRI daes ntJ t use do:ibk-preci:;ion real 11umbers) . 

Jn any 'U&er-qpplication program, it is the user's respcm­
sibi/ity to keep track of the current fom1at of any number. 
ldswdly, the numbers need be cotmerted only when the~ are 
input from the &lSer and then a&ain when they are output lo 
#ie user, Most intermediate steps can letroe the ·riumbets in 
8087 format. 

CHK_CONC macro in M8087. Basically, this macro is 
called from CHOOSL4 and INT_SIZE whenever any 
external variable reference is made by an 8087 operation, 
It includes a user-settable flag (named At.ITOSYNC) that 
determines whether CHK_CONC will do anything or 
not. 

If the AUTOSYNC flag is set (i.e., has a nonzero 
value), then any call to CHK_CONC will result in a 
W AlT instruction being inserted immediately after the 
8087 instruction that accesses the external variable. This 
forces the 8088 to wait u n til the 8087 instruction is fin­
ished, thus ensuring exclusive access to the variable by 
the 8087. The AUTOSYNC Aag is set by default and must 
be explicitly cleared (simply by inserting the line "AUTO­
SYNC = O" anywhere in the assembly-language source 
code) to disable the forced concurrency. 

If the user knows that no problem will exist between 
the 8088 CPU and the 8087, then the AUfOSYNC flag 
should be cleared. This saves both memory space (a 
WAIT instruction takes up a byte) and execution time 

and allows exploitation of the parallel processing 
capabilities of the 8088/ 8087 system. 

Performance of M8067 
So how we.U does M8087 work7 Well, it works very 

well from every point of view except assembly time. 
After a little practice, the 8087 mnemonics become sec­
ond nature (much as the standard 8088 assembly­
language mnemonics). However, the lengthy macros that 
M8087 uses can significantly increase the time it takes to 
assemble an assembly-language file that uses 8087 
mnemonics. But let me reiterate that this is a one-time 
cost that occurs only when you create the executable 
object-code file (which .runs extremely fast) . 

I created several short utility programs needed to use 
the 8087 in the IBM PC. The first , explained in the text 
box "Interchanging Real-Value Formats" and given in 
listing 21 converts real-value numbers between the slight­
ly different formats used by IBM software and the 8087. 

Tf!rt co11H11ued on page 372 

Lisring on page 365 
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Ye, r of research, de elopment, and 
field testing have resu lted in the 
most extensive st<itistics and graph­
ics datC1base program specifica lly 
designed for the personal computing 
environment. STATPRO ,. provides 
the data ana lysis capabilities and 
nexibility previously available only 
on a large computer. Researchers, 
bu iness professionals, and other 
data analysts will welcome the 
breadth yet simplicity of this pro­
gram! STATPRO requires no pre­
vious computer expe1ience, no 
pecial command language. Single 

keystrokes access au ol the data man­
ipu lation, statistics, and graphics 
power of STATPRO . 

STATPRO allows easy access to its 
extensive numerical data 
capabi lities. 
Th strength of STATPRO is found 
in the functions of its user friendly, 
menu-driven database . You can 
easily learn to enter and edit, 
manipulate, transform, and print 
out data. STATPRO' search mg 
-apabilities a llow these function to 
be performed on all your data or a 
user defined subset of your data. 

Statistics Modules Menu 

A) DESCRIPTION 
B) REGRESSION 
CJ ANOVA 
D) TIME SERIES 
E) MULTIVAR 

(ESC)) Exit to Master Menu 

Choice ->! I 

Transformations and over400 
conv rsions are available . You can 
place the results of these tran for­
mations in to the same field or any 
other fie ld in STATPRO's database . 

STATPRO offers a comprehensive 

collection of statistical procedures. 

Th statistics component of 

STA PRO contains a multitude of 

procedures, grouped into the fol· 

lowing module : 

Descriptive: Contingency analysis, 

cross tabulation, normality tests; 

d escri ptive, comparativ , range and 

non-parametric sktistics. 

Regn? _io11: Linear, non-linear, 

stepwise, and multiple regression ; 

residual analysis and statistica l 

matric s. 

A11alysis of Varia11ce: Single and 

nested classifications, two and three 

way equal and unequal sample size 

and. non-parametric A OVA. 

Time Series: Moving averages, 

multi-s tage least squares, -fitted 

polynomials and trig functions, 

additive and multiply forecasting. 

Multivariate:Principal components, 

factor, orthogonal factor, oblique 

factor, pair-wei~ht d clust r, dis­

crintinant funchon , multipl con­

tingen~y, a nd ca nonical correlation 

analysis . 


STATPRO provides graphic 

representation of your data in 

mmutes. 

STATPRO graphics plot all the 

results of ye ur STATPRO sta ti tical 

analyses including sca tter, ti·iangle 

regress ion, and box plots; pi ­

charts, histograms, and dendo­
grams. Further, with STATPRO you 
can custom edit with any of four 
character sets from the keyboard. 
You can also edit using paddles1 

joystick or special grapllics com­
mands. Mix text with data fields. 
Place multiple plots on each screen. 
Define your axis limits. 

You can save your graphics on a 
disk for a multiple color "slide 
show" presentation, or print them 
out through a variety of compatible 
printers. 

STATPRO documentation wraps 
up the package. 
Although STATPRO software is 
essentially self-documenting, com­
plete print documentation is pro­
vided. This includes a walk-tnrough 
lnh·oductory Tutorial, a Menu 
Chart, and a comprehensive 
User's Guide for each STATPRO 
component. 

STATPRO currently runs on all 
versions of the Apple Il personal 
comfuter . It wiU he available for the 
rBM PC in September. 

To find out more about StatJ:!ro: 
The Statistics and GraP-hics Data­
base Workstation, contact your 
local dealer, or · 

Call us toll-free at 

800-322-2208 
In Mas ·achu etts call (617) 423-0420. 

You can al o call us toIJ-free for 
in formation on corporate purchase 
through our National Account 
Program. 

ran\YHYJ Wadsworth Electronic 
Publishing Company 

Statler Office Building 
20 Park Plaza, Bo ton, MA 02116 

STATPRO is a trademark of Wadsworth Electronic Publishing Company. Apple is a regis ler~>d trademark of Apple ompute r, Inc . IBM is a registered trademark 
of Interna tional Husines Machines, Col'p. 

Clrcle 417 on inqu iry card. am Ausu•1 1m 363 
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' Call ..~!!.t~ 1~2~~~r~w~7n~l':!~'~, !iflm9~~.~rado 

The Compuler-Une balleves that ii is important to be compelilive by otlering low prices; however. we regard service as the l'flOSI important aspect of a mail-order 
organization. All our lines are available so that you, the customer, are able to talk 10 fuUy quahlied computer specialists trained to answer all your questions 
pertaining to our line of microcomputers. We are renowned for our ellcellent after-sales support and our promptness for delivery. Peace of mind and excellence in 
service is our pledge to all our customers. 

PRODUCTS FOR THE IBM® PERSONAL COMPUTER 

The Ultlmate Peripheral for your IBM PC from MBI 
MONTE CARLO'~ QT 'w CARD 

Five Functions - MemorylSeriall ParallellClocklJoyslick 
• Up to 1 Megabyte Expandable Memory 
• One IBM Compa~ble Centronics Parallel Port 
• One IBM Compatible Asynchronous Communica1ion Port 
• Clock1Ca1endar IBanery-baeked) with Alarm 

' • Dual Port Joystick Interlace 

TANDON DRIVE S P ECIAL 

Double Sided/Double Density: 


320K Bytes or Storage 

TM -100·2 


ONLY $245.00 

SEIM ANS D ISK DRIVE 

Double Sided/Double Density; 


~ --· ·E--~-u-:-~-e-~-pg-~-~-:-~-~-tio_n_: Di_ __________ · · 5_c_A_LL--~------------------- __ --~- ..1'11 · · · · - s__re_ct_c_o_n_n_ec_t_M_od_e_m · · · ___ 3_;;_~_L_B_~_es_S_~ ~o-·~: a-~e------------------~ 
' 
' Monte Carlo '~ Quatro "' SHU G A RT HALF 

Same leatures as the GT, but without the ioystick ports . HEIGHT D R IV E 
. SCALL Shugart Quality now available 101 your IBM 

ONL Y $245.00 
MAYNAR D ELECTRONICS 


F tCXp~ Disk Controller lor IBM PC 
 ACCESSO RI E S 
1t Parallel Port . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5219. oo 

T & G Products: With Serial Port . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5249.00 Trak Ball .. . . ... $ 45.00 
Joysticks . . . . 5 45.00 

' 
MBI : l·C- MAGIC 

Monte Carlo Joysticks ... s 39.00Prom Chip Joystick Adapter s 14.95Programmable Graphic• Screen Dump Gibson: Print Spooling up to 64K Terminal Emulation . . . . . .. .. . . SC ALL Ugh! Pen . 5259.00 

' 
QUADRAM COR PORATION 


S OFTW A RE
Ouadboard : The memory bOard for the IBM leaturing : 
• Fully Expal'ldable lrom 64K - 256K Ashton-Tate : Sorclm Software : 
• Parallel Port D. Base II . . $475.00 Supercalc .... . . . $199.00 
• Asynchronous (RS232) Serial Port Continent.al : Superwriter . $299.00 

' 
• Clock/Calendar Home Accountant Plus .. . $ 99.00 Spellguard . . $149.00 
• RAM Disk Drive .. . .. .. .. $CALL lnfocom: Llfetree Systems: 

Zork .... ... .... . .. .. .. SCALL Volkswriter $149.00Mlcrofazer : 
Slarcross . . . . . . . . . . . . . SCALL Vlalcorp: • Buffering Imm BK· 64K (4 - 32 pages ol text) 

' 
MlcroPro: 256K Visicalc . . . . . . . . $185.00 

Wordstar . . . . . . . . . . . . 5329.00 Visidex ..... $185.00 
• Printer & Computer lndependenl 
• Parallel/Parallel; Parallel/Serial; Senal/Senal available 

Mailmerge . .. ... .. . ... . S159.00 Peachtree: 
• Compute while you print! . . .... .. .... ... .... . . . . . $CALL 

Peachpak $CALL 

PERIPHERALS FOR ALL COMPUTERS 

PRINTERS 

C.ltoh Printers: 
Prow1iter I Parallel . . . . . . . . ... s 379.00 
Prowriler I Serial . . . . . . . . • . . . . . . $ 499.00 
Prowriler II Parallel $ 649.00 
Prow1iter II Serial $ 699.00 

Ok Id a ta: 
Mlcrollne 92 : 160 CPS b1d11ect1ona1 with 40 CPS 

correspondence. 80 column . . . . . . . $529.00 
Mlcrollne 93: 160 CPS bidi recUonal with 40 CPS 

cotrespondence. 132 column . . . . 5899.00 
Paoemark 2350: 350 CPS b1direchonal 2 color 

pnnt1ng , 136 column. 
Parallel . $2099.00 
Serial . . .. 52199.00 

Pecemark 2410: 
Parallel 52399.00 
SenaI $2499.00 

300 Baud 
1200 Baud 
Passport 

.. . .. . 
$479.00 

. SCALL 

DISKETTES 
..Kangaroo: 

Call for prices on all Okldata Printers! 

IDS Prism: 
132 Color . $1495.00 

Smtih Corona : 
TP-1 Parallel or Senal 5 549.00 

Star Mlcronlcs: 
New Gem1n1 10X improved lhroughou11 
120 CPS. Paralle.I $CALL 
WI Jukl : 

LO 18 CPS Parallel $CALL 
' 

\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ ,~ 


MONITORS 
Amdek : 

Color I $299.00 
Color II $499.99 
300G Green $145.00 
300A Amber 5159.00 

BMC: 
Lo Res Green 5 89.00 
HI Res Green 5149.00 

NEC: 
1201 Green $159.00 
1212 Color Composite 5299.00 
1203 RGB Hi-Res Co1or 5599 00 

Zenith · 
ZVM-121 17MHZ $109.00 

Texan : 
Amber $145.00 

Princeton Graphics : 
Ou1stand1ng eolor ror IBM SCALL 

MODEMSD.C. Hayes: 
Micromodem II (Apple) . . • . ....... . . . $259.00 
Smartmodem 300 Baud . , ... . , ..... . $209.00 
Smartmodam 1200 Baud . $525.00 
Smartcom II $ 85.00 

Novatlon: 
J·Cat RS232 Direct Connect $119.00 
Smart Cal 1200 Baud . $455.00 
Apptecal II (Apple) .. $289.00 

"U.S. Robotics: 
2 year warranly 

The disks with the 'JUmp' on the competrlion 
outstanding value with library case and a ten year 
warranty. 

5'/•" SS10D (Boxes or 10) $21 .95 
5'1•" DSfDD (Boxes ol 10) $30.95 

•NEW! The '6-~k': 
5•;,· SS/OD Boxes or 6) 514 .95 
5'/,• DSIDD Boxes ol 6) $19.95 

'Dysan-ou1s1and1ngly low pncad 
5'1•" SS ·DO (Boxes of 10) $31.95 
5'1•" OS DD (Boxes ot 10) $39.95 

Verbatim : 
5'1<' SS.OD (Boxes ol 10) 523.95 
5•;,· 0$ ~D (Boxes ot 10) 543.95 

Elephant D1skeltttS : 
5'1• " SS OD (Boxes ol 10) $22.95 
5' ·• OS DD !Boxes ol 10) 529.95' 

~ 


5179.00 

http:52399.00
http:52199.00
http:Continent.al
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MBI VIP CARD 
Dual Port Parallel1Serial Graphics Card .. . . . . . . . . . . . . . . . . . . $119.00 

Use ASCII E~press The Professional 4.0 lo simultaneously transfer dala 
from modem 10 printer using lhe VIP Card. 

ASCII Express (The Professional) . . . 	 _. S 99.00 

WORD PROCESSING SPECIALS 
Online : 

. $CALL 
The Prolessional . SCALL 

Silicon Valley : 
Format II . . $CALL 

Screenwnter . . . . . . . . . . · · .. · · · · · · · 

CoTnllnental: 
he Home Accountanl . . S 54.00 

Siiicon Vall~ Systems: 
Word Han ler ...... 1119.00 
Lisi Handler ... S 65.00 

Stoneware: 
08 Master . . ...... $159.00 
oa uwity , . 2. 3 .... ea. s 69.oo 

Vlslcorp: 
Visicalc 3.3 ........ .... $185.00
Visifiles ........ ..•... $185.00 
Vlsidex ..... ...•.. . $185.00 
VlsitrendiPlot ...... ..... $229.00 

Microsoh 16K .. ........ S 79.00 ' 

CP/M for Apple: 

Microsoft zso Card .... _. $268.00 
AdvancEld Logic ......... SCALL 

Kenalngton Syatem Sever . s 89.00 ' 
T & G: 

Joysticks ......... .. ... S 44.00 
Select·A·Port .......... s 44.oo 
Game Paddles ..... . ... S 29.00 

Kreft: 	 ' 
Joysticks _......... . .. . S 49.00 
Game Paddles ...... .. . s 33.00 

BO Column Cerda: 
Videx with Sottswilch .. .. $279.00 

DRIVES FOR YOUR APPLE 
Mlcroscl : 

A-40: High reliability with 40 dala slorage lracks . . . . . . . . . . . . . $CALL Rana : 
A-70 : Offers exactly twice the storage capacity of lhe Apple Disk II . $CALL ' Fourth Dimension : Elite I: 40 traci< ...... ..•.. .• . . . ..... .. .. ...... , ..... . ...... SCALL 

With Conlroller Card . . $CALL Elile II: 80 track ... . ........ - ...... ...... ... ............... SCALL 

Wilhoul Controller Card SCALL Elite 111 - 160 lrack - . - .... - •......... .. - .. . . .. .. . ......••.. SCALL 


,..------------.

Product Information & Order Lines: ' 

Call "COMPU·LINE 'M " our Computer Modem Line (303) 279-2848 or (800) 525·7877 

1·303· • Customer Service & Order Inquiry Line: (303) 278-8321 


For 24-hourn Days a Week Ordering & Product Information, 

279 421801 1 300_0 _________) _______________.__ 	 : _1_0_1_s_a_1h S_1._·_G __o_a_o_4_0____~_ d"P~. bauc1_____..--	 __o_R_D_e_R_D_e_P_A_R_™_E_N_T_ ....... _o_1_d_en_. c 1 


Apple lie® Commodore 64: 'The personal computer with professional power' ' 
Provides lhese standard Features; Columbia ' 
fealures 	 • 64K RAM memory 
• Typewriter-style, full ASCII • Typewriter style keyboard w'lh 8 funcuon keys 	 Data Products 

keyboard. upper and lower • Advanced color graphics Personal Computer 
case. and auto-repeat fealure. • Professional sound and music 

• 6502A microprocessor (8·bil • Two game ports 

CPU) 	 . . . . . . . . . . . . . . SCALL ' • 64K bytes RAM memory 
• 16K bytes ROM, which includes 	 NEW 

bu111-on Apple-so11 BASIC Ian· Columbia Portable Computer NEC APC 

guage 'The very personal computer' NEC' f' t .. _.om.=~~'
• Color graphics and sound 	 s mes , • ._.,.....\..\'-~l'll ·1 

capabilities Featuring : b 'neSS computer _ .


• Seven 110 e~pans1on slols 	 LISIFully IBM PC compahble 
• Back panel designed for quick • 128K RAM 	 only available at 

connec11d1sconnect. using D- Featuring: 

style conneclors • 2, sw· hall height drives our retail stores. • IBM PC Compallbility ' 


. SCALL • 9" green or amber screen 	 • 16·bil 8088 Processor 
• Thousands of dollars worth of free sohware 	 • 8 Expansion Slots11!!!11 .. .... ....... . ..... SCALL 	 • Two RS232 Serial Ports 

~ 	 • Centronics Printer Port . ' 1-N-O_W__C_A_R_R_Y_IN_G_:________._______________-t. g~~e~1~rensity Floppy Disk ' 

-

IBM 
Personal 
Computer 
Features 
• 64K Memory 
• 2 Tandon TM· 100·2. 

32-0K Byte Dnves 
• 1 floppy disk controller 
• I color graphics card 
Sl1ml.Jne drives and nard disk 
drives conhgurat1ons are availa­
ble upon request 

Call for pricing 
on all IBM® Systems. 

Panasonic JR-200: • 128K RAM Standard Memory 

ALL THIS BUilT IN : CALL FOR PRICING AND 
• Color 'Sound1Graph1cs 	 INFORMATION ON THE 
• 32K 	 EXTENSIVE SOFTWARE \
• Auto repeat keys•Funct ion keys Separate cursor contof pad 	 STANDARD WITH THE 
• Bas•c in ROM 
• Much. much more 	 COMPUTER! 

The Personal computer, exlremely versatile 	 $299.00 F kll A 1000 ' 

Computer-Line is NOW OPEN ?i;:Me:rv ce 
• 40 column upper/lower case

7 Days a Week! 	 display 
• Apple lie compstibillly 'Product Information & Order Lines · more space between 

expansion slots and inlemal fan
Mon.-Fri. 7 a.m. to 8 p.m. aid cooling SCALL 

Sat. -Sun. 8 a.m. to 6 p.m. Call f~~ ~;le~~ on ' 
(Mountain Standard Time) 	 Franklin Ace 12001 

http:o_1_d_en_.c1
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PRINTS LIKE A DAISY...COSTS LIKE A MATRIX. 

Integral Data Systems introduces the 
only low-cost dot matrix printer on the 
market that features Maisey111 printing. 
Maisey printing is a technique that 
allows you to produce correspondence­
quality text approaching that of more 
expensive daisy-wheel printers, but at 
much faster speeds. 

How fast? With Mlcroprism Printer's™ 
dual speed capability, you can output 
at 75cps in correspondence-quality 
and llOcps in high-speed data mode. 
And it also features sharp, high-density 
graphics in an 84 x 84 dpi fonnat. 

You11 get cleaner, aisper output 
than you ever thought possible in a 
single pass. 

Other standard features of the 
Microprism include proportional 

spacing, text justification and, of course, 
software compatibility with our more 
expell8ive Prism Printer'"' line. 

The Miaoprism Printer is the 
perfect system mate that can handle 
all of your printing requirements .. . 
it's the best of both worlds. So if 
you've been waiting for the price of 
daisy-wheel printers to come down, 
or the quality of dot matrix to go up, 
now is the time to check out the 
exciting new Micropri&m Printer from 
Integral Data Systems. 

Stop in at your local dealer today 
and ask for a demonstration. U you 

need the name of the dealer nearest 
you, caO us toll-free at (800)258-1386. 

Or write Integral Data Systems, 
Milford, NH 03055. 

MICROPRISM'M @)Integral Data Systems, Inc. 

Miml!rilm Prlaia, Prism Prialor and !1.U.-, 
""'·I- tndemll'lil or rm..,..r Data SY,IUllS. 
MIUanl, ·H. 

Circle 206 on Inquiry card. 
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New! A solid wood 
Work Center as efficient 

as your computer 
'he Ex (er, the complete compttler t.vork renter. and also a tall.. handsome 
blnet which conceaJ work clu lter! Plnlshed cabin l Is antique !dark ) 

lne. 62''h x 32'"w x 25:y;·d . Also avallable unOnlshed Jn kll fonn . 
• f'lts most computers ­ • Pull-out s he lves for oomputtr 

IBM. Applt'. TRS 80. e tc. keyboard anct printer 
• Pape r tray below primer • Adjustable/ removable shelf for CRT 

Call toll-free: 1-800-258-4720 
lo New Hampsllire: 1·800·552·0320 

Visa. MasterCard, American Express---:-­ ~;-----------­

~yield Hou~e 
Quality pine furniture for over 35 years 
Dept. BY38. North Conway. N.H. 03860 

O Please send free add itio nal lnfom1ailon. 

Name (please print ) 

Address 

City State Zip 
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YOUR QUARTERLY TAXES ARE DUE ON FRIDAY, 
BUT YOU'RE STILL DOING LAST WEEK'S PAYROLL. 

Today, even the greatest entrepreneur can feel WITH THE BOSS, YOU'RE THE BOSS AGAIN . 
that he works for everybody but himself-the IRS, The Boss Business Software Products are com­
the landlord, the banker, even the janitor. patible with most hardware ystems. Call Balcones 

Computer Corporation to lea rn more about makingWITH THE BOSS, YOU'RE THE BOSS AGAIN. 
yourself the Boss aga in. Circle 42 on lnqulry card. 

Business and computer experts agree the key 
to solving your business problems is the cho ice of I-DY 5."sendm~~e~f~m~i~on The Bo~ - - - - -I 
software. Hardware equipment selection i second . I AME I 

To be competitive today means handling large I COMPANY I 
amounts of information quickl y. To be on top 

I ADO RES. 1. 

tomorrow means managing much, much more. I CITY STAH ZIP I 
The Boss Business Software Products are com­ I PHONE I

prehens ive business oftware programs which get 
you information you need, as you need it. when you j for more informat ion ca ll to ll free: 1-800..531-5483. I 
need it and the way you need it. You know your I In Te as call toll free: 1·800-2S2-8184. I 
financial picture at every moment. You don't have to 

I C~ Iwait to close out the books at the end of every month . 
The Boss takes ca re of all your business needs, 1 Balcones Computer Corporation : 

your financial accounting, payroll , inventory and 5910 Courtyard Drive1 

time billing. Id Austin, Texas 78731 I 

THE BOSS BUSINESS SOFTWARE PRODUCTS 




WHERE IS IT? 

Wherever it is, we want it . Maybe, just maybe, we're 
searching for your program, but we'll never find ic 
unles you caJl us. 

1£ has to be good, though. B cause we're the 
oftware Guild"', an organization devoted to finding 

the very b st microcomputer programs f r packaging 
and distriburion undertheSoftsmith'" label. Hundreds 
of titles have already been Ii en ed co che ofLc;m ith 
llbrary. But they 're only the beginning. Our goaJ is tO 
have the best program in major categories on every 

popular machine. Ofcourse, we can' t do it without you. 
If you' re a program author or publisher, The 

Software uiJd offers some distinct profe • ional and 
monetary advantages. 

First, you devote your time co what you do best: 
programming. You can leave the manufacturing, 
packaging, documentation, distribution and cu~ torn r 
. ervi e ro us. 

econd, our revolutionary r tail merchandi ing 
system will put your program before the public through 
the normal computer and oftware score , plu record 
outlets, department tores, book hops, and more 
places wher software ha ne er before be n avail;1ble. 



Third, is royaltie .Wider dislribution mean more 
ulJ tancial royal lie . . And, your ofcware Guild 

royalti s tart to accrue when the d aler mak s his pur­
chase in quantity, so you aren cleft ailing while 
money trickle. in. 

Fourth is flexibility. We do not insist on che 
exclusive ri hts to your pro ram. You can deal with 
orher publi hers and di cribucor , o r market . our pro­
gram your. elf hile ic is in oftsmith distribution. 

We know you 're out there, working and dream­
ing, and w want to help make your dr am me rrue. 
Our full taffofprofe ' ional e aluator are waiting co (415)487-5200review your best-seller. 

Circle 3!>2 on Inquiry card. BYl'E August 1983 371 



8087 Status-Wotd Utilities 
The 8087 comparison operations look at t1w top stack ele­

ment within the 8087 and compare it with some other 
operand or test it (i.e., implicitly .:ompare the top-of-s tack 
with 0.0) , The 8087 has an internal status word that can be 
accessed (v ia lite FSTSW ''store stcitus word" instruction) by 
the 8088' CPU to determine the results of the comparison 
opetatiotis. The 8087 status word reflects the overall condi­
tion of the chip. 

It should be made clear at tliis point that the 8087 NDP and 
8088 CPU do not share regfstets. You cannot rnov e the con­
tents of an BOBB register directly to the 8087 stack or vice ver­
sq. To move a value from an intenial 8088 register (perhaps 
contQitting a16-bitword-integer), you must move that value 
into some temporary location in memory and then loud it in­
to the 8087. To examine the internal stQtt~ of the 8087, you 
mttst store t11e status word irtto memory using the FSTSW 
operation, then move it into the 8088 CPU internal. registers 
for testing. 

The mairi use of the status word is for conditional branch­
ing (l'.e., to test a register or registers and branch to a certa{11 
code depending ori the value of the register or the com­
parison ef two registers). Table 2 shows the different inter­

pretations of the 8087 condition-code bits of the sta'tus word 
for tlie three comparison instructions1 NAN means "not a 
(valid) number." Condition-code bits CO through C3 are bits 
8. 9, io, and 14 of the status word. 

Listing 3 contains four subroutines t11at provide access to 
the 8087 stah1s wotd and return lo the user some indication 
Qf t/le internal state of the 8087. These routines are a great 
help ih dehuggirig progrqms during softwure development 
beca11se they provide n "peek" into the 8087. 

The 'first of the four routines, CHK871 is designed to be ex­
ecuted Im mediately after an 8087 test or comparison opera­
tion is executed (see FfST and the FCOM variations of in­
stn1ctions in table 1). This routine will return an indication of 
whether the comparison/ test returned "equal .to, " "greater 
rlum," '"less than, " or 'no order. " The ootrdition-code bits CO 
arid C3 from the 8087 status word are used as defined in 
tables 2a and 2b to determine these results. 

The EXAM87 routine executes the 8087 FXAM instn;cHon, 
which examines the top stack element. The 4 co11dition-code 
bits (CO to CJ) in tl1e status word are set according to the 
rules set out iri table 2c, EXAM87 returns ll1e value (0 to 15) 
under this interpretation of tl1e condition codes. 

(la) {2c) Condit ion Code 
C3 C-0 Result C3 C2 C1 co Interpretation 

(Bit 14) (Bit 8) (Bit 14) (Bi t 10) (Bit 9) (Bit 8) 

0 
0 

0, ST Is posl!fve and nonzero 
ST Is negative and nonzero 

0 
0 

0 
0 

0 
0 

0 
1 

+ Unnorma1 
+NAN 

1 0 ST Is zero ( + or - ) 0 0 1 0 - Unnormal 
1 1 ST is not comparable (i.e .• it Is a NAN or 

projective co ) 
0 
0 

0, 1 
0 

l 
0 

-NAN 
+ Normal 

(2b) 
0 
0 

1 
1 

0 
1 

1 
0 

+ co 
-Normal 

C3 co Order 0 1 1 1 - co 
(Bit 14) (Bit 8) 1 0 0 0 +o 

1 0 D 1 Empty 
0 0 ST> source 1 0 1 0 - 0 
0 1 ST<source 1 0 1 1 Empty 
1 0 ST= source 1 1 0 0 +Denormal 
1 Sr?source 1 1 0 1 EmptY 

1 0 -Denormal 
1 1 Empty 

Table 2: The 8087 condition codes and their interpretations. Eacli hit is described in terms of Its position within the 8087 
status word. 

Tut continued from page 362: 

The rest, explained in the text box "8087 Status-Word 
Utilities" and given in listing 3, give four needed utility 
routines that let the 8088 CPU interact with the 8087 
status register. 

Some things can be done to M8087 to speed up its use. 
First, avoid entering all the comments found in listing 1 
into the M8087.MAC file . This saves both disk space and 
a great deal of assembly time (comment lines slow down 
the assembler) . I have included fairly detailed comments 
in listing 1 for the reader's sake. The version [actually use 
has had all the comments removed for maximum perfor­
mance. 

Another way to speed up M8087 is to remove the 

372 A"l"•l 1983 11:1 BYTI! Pllblk:atlont lllc 

lowercase support features included in the CHECK_ST, 
CHOOSE_4, and INT_SIZE macros. For every 
operand memory type and ''ST" u:;e, these macros check 
for lowercase and uppercase versions of the same string. 
This is a nice feature , but it does cost in assembly time . 

implementing the above suggestions cuts the disk file 
size of M8087 from around 20K bytes to 6K bytes. The 
speedup of the reduced file is dependent on the percent­
age of instructions in the program that are 8087 opera­
tions, but the above modifications can cut assembly time 
by as much as half. 

The IBM Macro Assembler recognizes the "real" con­
stant type. It lets you include a value in decimal sdentific 



.....- ....TALMIS/=;ii:JWoEld=== 


Sell Your 

Software 


TO MAJOR PUBLISHERS! 

Would you like the opportunity to discuss your 

software or software development skills with ma;or 
publishers looking for product and development 
assistance, venture capitalists looking fo1 investment 
opi:;ortuni 1es and agents looking for software developers? 
At The Great American Software Contes you can do all 
that and compete for pnzes wo h up to $10,000 at 
the same ime! 

In add1t1on, you'll spend the day be ore thee hibrt 
1n seminars with software market analysts from TALMIS ­
the same people consulted by IBM, Atan and other maJor 
companies for information and advice. They'll tell you 
wha 1t will take to sell software yourself; how you mighr 
work with an agent, wha publishers and venture capitalists 
are lookrng fori what to watch out for when ne9otiatm9 
contracts, how tile software market is changing and more 
important sellmg tips. 

We've tried to make this conference as 1nexpens1ve 
fo1 you as poss1b1e. You won 't need any fancy bootl1 or 
signs. Curtained booths are avarlable or those with 
top-secret programs Just bnng yourself, your micro· 
computer and yollr unpublished software. The cost 
for you to compete tor prizes up co 510,000, ream the 
ropes or software selling and drscuss your products Of 

talents w ith pubhshe~s, agents and venture capitalists is 
£195 plus $15 for electricity (that's less than 1t costs us) 
Speoal hotel rates are available. 

Space is limited so call today to enter The 
TALMIS/lnfoWorld Great American Software Contest. 
And get busy on that software - the publishers are 
waiting for you! For more details contact Master 
Plans Conference Management, 111 E. Chestnut St., 
Suite 24F, Chicago, IL 60611: {312) 944-1711. 

Enter Nov.1-~ 
Boston Park PlazaTHe GuRull e 111t1t. . a

1111 111 II 111111 11 1111 I Ill Boston; MA 

111nmeR 1'"' n111111' . ara1111""111 i/11111111111' I hll 

One $10,000 Grand PrizeSOft~,,URRe Five •3000 First Prizes 1n catesory 

Five $500 Second Pnzes in category 

Ten 250 Third Prizes in categoiyconteSt 
+$30,000 IN PRIZES 


.....- .....TALMIS/=ek~~WoEld.--..... 

A ffiliates of lntemational Data Corporation 

Cltole 377 on 1nquiry card. BYTE Augiat 198J J7J 



More on the 8087 
For more informaHon on lhe 8087 and how it wor~1 see 

the te:ct boxes in this article, the article "The Intel 8087 
Numerics Processor &terision" (April 1983 BYTE, page 
154- in particular, see the text box on 8087 bina~ arithmetic 
on pages 174 and 175)1 and Intel Corporation's Numerics 
Supplement to the 8086 Family User's Guide. For more infor­
mation, contact the source below, . 

M8087 on Disk 
A disk contaitting both commented and uncommented 

versions of the MBD87 macro file is avqil.Q.ble otr a standard 
IBM single-density format 5 Vi-inch floppy disk. For more in­
formation, contact 

Field Computer Products 
909 North Sa11 Antonio Rd. 
Los Altos, CA 94022 
(415) 949-3457 

ASCll (American National Standard Code for Informa­
tion Interchange) equivalents (and vice versa) . This will 
let you enter and display real variables from an assembly­
language program. An Intel application note (#AP-113, 
"Getting Started With the Numeric Data Processor") has 
assembly-language routines to do these and other tasks. 

Final Notes 
The bottom line to M8087 is "ls it worth the cost in 

assembly timer' For myself the answer is a hearty yes. If 
using it increased the running time of a program, my 
answer would be different. But a slowdown in assembly 
Hme is a small price to pay for not having to hand­
assemble each 8087 instruction into its escape sequence. 

We have seen what the Intel 8087 NDP is, what it can 
do, how it fits into the IBM Personal Computer, and how 
we can provide software support for the assembly­
language programmer using the 8087 in the IBM PC. 
Next month, we will see how to provide higher-level sup­
port so that Pascal users can access the 8087. • 

notation such as "27.24E-2" in your program. It 
assembles this into a 32~bit IBM-format binary real 
number. This is a handy feature and, when used with the 
conversion routines from listing 1, can be used in 
8087-based computations. 

The main task remaining for an assembly-language 
programmer wishing to use the 8087 is to write a couple 
of routines that will convert real numbers into their 

Acknowledgment 
t would like lo thank Brian Vim Herp of Intel 1'n Indianapolis for his 

assistance. 

Tim Field (909 North San Antonio Rd., Los Altos, CA 94022) lta.5 a 
masters degree i" computer sciettce from Purdue Ut1 iverS1°lJI . His a­
perience i"cludes several yeaff' work at Di$ital Equipment Corp. 
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1976 1977 1978 1979 1980 1981 1982 1983 

Jan. ,I S2.75 S3 .25 S3.25 S3.70 

Feb. S2.75 52.75 S3 .25 53.25 S3 .70 53.70 

March S2.75 52.75 53.25 53.25 S3 .70 53 .70 

April S2.75 52.75 53.25 53.25 S3.70 53 .70 

May 52.00 52.75 S2 .75 S3.25 53.25 S3.70 S3.70 

June 52.00 S2.75 S2 .75 S3.Z5 53.25 53.70 $3.70 

Clrde and send requests wfth payment to: 
BYTE Back Issues 
P.O. Box 328 
Hancock, NH 03449 

Please allow 4 weeks for domestic delivery 
and 8 weeks tor foreign delivery. 
name 
address 
city 
state zip 

1976 1977 1978 1979 1980 1981 1982 1983 

Jufy S2.00 S2.00 S2.75 S2 .75 53 .25 S3.25 53.70 S4.25 

Aug. S2 .00 52 .75 S2.75 S3 .25 53.70 

Sept. S2.75 S2 .75 S2 .75 53.25 S3 .25 53 .70 

Oa. 52 .75 S2 .75 53.25 53 .25 

Nov. 52.75 S3.25 53.25 S3.25 S3 .70 

Dec. Sl .00 52.75 52 .75 S"3.25 53 .25 53.25 53.70 

The above prices include postage in the us. 
Please add S.50 per copy for Canada· and 
Mexico; and 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 D Master Card 
Card# Exp. 

Signature 
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THE BUSINESS MANAGER™ 

A c mplete software solution 


packag~d on ard diSk for -tile IBM. PC 

GEN ERAL LEDGER 

ACCOUNTS RECEIVABLE 


BILLING 


INVENTORY 


ACCOUNTS PAYABLE 


PAYROLL 


WORD PROCESSOR · WORDSTAR"" 


SPEL LI NG CHECKER -SPELLSTAR "" 


FILE MANAG EMENT - MAI LMERGE'™ 

ELECTRONIC SPREADSHEET· REPOR T MANAGER™ 
Application generator plus 3·d imensional spreadsheet w/graphics 

RELATIONAL DATABASE MANAGEMENT SYSTEM 
MicroRIM ,.,. (True mainframe capabilities) 

* All software instal led on hard disk, init ialized and ready 
to run. 

* Fully menu driven operat ing envi ronment. 

*	 General Ledger comes w ith a ch<1rt of accounts and is 
fully interactive with Accounts Receivable, Billing, 
Inventory, Accounts Payable and Payrol l . 

* Data may be directly transferred between M icroR IM, 
Report Man.ager and Wordstar. 

* Unlimited free phone consul tation to dea lers. 

.. .. 
,. 

-' 

1420 E. Edingef ­

.....
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.. 

* 90 days free phone consultat ion to end users. 
* 1 year warranty on al l hardware . 

THE BUS'INfSS M.t\NAGER™ 
Ave., Suite 115; Santa Ana, CA 92705 

(714)836­ 3560 
.. 

IBM is I> Reg. tradema rk ol lBM Co rp. Wordstar, Spellstar and Mait mcwe are Reg, tr.11demark t bf MicroPro International . 
Report Manager i$ a Reg . uademark of OatameMion Corp. Pric•• and $pecilicatio ns subject to change without not ice. 

A TTEN T ION DEALERS : 
Call today t o f ind out more 
about our dealer program 
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EVERY MICRO DECISION COMES WITH: 
Hardware: Z80CPU,a pa.rallel and 2. serial por~. 64K RAM. full si2C sman terminal wirh dera•hable keyboard, multiple di.~k fonmus, menu-driven 
from end for CP/M. 

Software• CP/M 2.2 Operating Syst ·m. WordSrar word processing with spelling checker, l.ogiCalc spreadsheec, MBASIC 80. BA:ZIC, Piloc 
prog mming languages. 

Model MDI Model MD2 Model MD3 
One SSSD disk drive ~ZOO Kby1e ) Two SS D di k drive ('IOO Kby1es co ral) Two D DD disk drives (768 Kby1es rmall 
$1590 + 

Personal PEAR LDBMS Personal PEARL DBM 
1990 QUEST Bookkeeper' 

$2490 
*37.50 license fee required 

Micro Decision is a trddtmark of M om)w 

MORROW 
The Independent Business Computer 

600 McConnick Street , San Leandro. CA 95477 
(800) 521·3493 (415) 430-1970 ln California 

Circ le 278 on lnQulry card. 
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What price portability? If you're looking for value 
in a computer; you've probably been thinking portable. 
Think again. How many portables have you seen 
in the airport? On the elevator? How about waiting 
for a bus? Maybe portability isn't the issue at aJI. 
Maybe what you're really looking for is a good, 
inexpensive answer to your computing problems. 
Without the limitations of a portable computer. 

A simple solution. T he Morrow Micro Decision?' 
A complete, desk-top business computer system with 
all the hardware and software of the most popular 
portable: Including a full size easy-to-read 12" display 

screen that portables will never be able to match. 
And the price? As little as $1590. Complete. 

Ex:pand your options. The Micro Decision is more 
than just one product; it's a product line. With complete 
systems, including software, from $1590 to $2490. 
And Morrow letter quality printers starting at $595. 
Whether you need more hardware, more software, 
or more system, Morrow gives you more. For less. 
Computing without compromise. If you're a busi­
ness person looking for a real computer, call us at 
(800) 521-3493. We'll show you desk-top computing 
at a price you can handle. 



Programming Quickies 


Cross-Reference Utility for 

IBM PC BASIC Programs 


by James A. Folts 

After struggling to debug a BASIC program, I finally 
discovered that my problem was a misspelled variable 
name in one line. To BASIC, CLRCSR and CLRSCR are 
as different as black and white. To me1 after staring at 
a monitor screen for over three hoµrs, the difference 
wasn't so obvious. A cross-reference listing that organizes 
all labels (variable names) with their corresponding loca­
tions Qine numbers) would provide a handy clue to spell­
ing errors. 

In the cross-reference listing, the misspelled variable 
becomes obvious because in most cases the correct name 
corresponds to several line numbers while the mis­
spelled version has only a single reference. Although it 
is possible to define a variable and never use it again, 
the chances of that are slight enough to make this pro­
cedure a useful way to discover spelling errors. 

The cross-reference listing also lets you change variable 
names systematically, check for conflicting or matching 
variable names before you merge two programs, and 
locate all the program Lines that call a certain ubroutine. 
With all of these applications, a cross-reference listing 
becomes a valuable tool for program development, de­
bugging, and documentation. 

The Program 
To produce a cross-reference listing for BASIC pro­

grams running on the IBM Personal Computer, I wrote 
a program (see listing 1) that scans a BASIC program file 
and builds a list of variable names and the locations 
where they occur. The program then sorts that list and 
writes it to a file. Listing 2 shows a sample run, which 
is a cross-reference listing for the program itseli. 

The program expects a standard BASIC program file, 
that is, one saved without the special A (ASOI­
American National Standard Code for Information In­
terchange) or P (protect) options. The standard save pro­
cedure stores the program in a tokenized format in which 
all reserved BASIC words are represented by tokens, 1­
or 2-byte codes. For instance, the RANDOMIZE state­
ment is represented by a single ASCII value of 185. This 
tokeJ'\i.zed format saves space because multiple-charac­
ter reserved words are represented by only one or two 

characters. 
All tokenized characters have a value of 128 or greater, 

outside the range of ASCil values legal in variable 
names . Only capital letters, numerals, and the period 
are legal in variable names, and these have values be­
tween 46 and 90. (Variables can be entered in lowercase, 
but BASIC converts them to capitals.) The restrictions 
on legal variable names simplify the work of the cross­
reference program because it can usually just skip tokens 
in its search for valid variable names. Two exceptions are 
the tokens for a remark (ASCII 143) or data statement 
(ASCil 132). In both these ca e the program skips to 
the end of the line so as not to confuse words in remaf.k.s, 
or literals in data statements, with valid variable names. 

AU numbers used in a program-constants, initial 
values, line-number references, and so on- are also en­
coded. For instance, an ASOl 28 code indicates that an 
integer value follows in the next 2 bytes in the file. An 
ASCil 29 indicates a single-precision number in the ne t 
4 bytes. Other prefixes indicate various types of double­
precision numbers, octal numbers, or hexadecimal 
numbers. 

Tex t continued on pi1gtl 384 



The Well-Tempered Cross-Assembler 

Before Johann Sebastian Bach developed 
a new melhod of luning, you had to 
change instruments practically every time 
you wanled to change keys.Very difficult . 

Before Avocet in troduced its family of 
cross-assemblers , developing micro-pro· 
cessor software was much the same. You 
needed a separate development system 
for practically every lype or processor . 
Very dilflcult and very expensive 

Bui wi1h Avocet 's cross-assemblers, a 
single c:ompuler can develop software for 
virtually any microprocessor! Does that 
put us Jn a league wllh Bach? You decide 

Development Tools That Work 
Avocet cross-assemblers are fast, reliable 
and user-proven in Oller 3 years of ac:lua) 
use. Ask NASA , IBM. XEROX orihe hun ­
dreds of other organizallons that use them . 
Every time you see a new microprocessor· 
based product. there 's a good chance It 
was developed with Avocel cross· 
ass mblers. 

Avocet eras -assemblers are easy to use. 
They run o n any computer wHh CP/ M• 
and process assembly language for the 
most popular microprocessor families . 

XASMOS ... 6805 
XASM09 ., , 6809 
XASM 18 .. . 1802 
XASM48 . . . 804 I 041 
XASM51 ... 051 $200 
XASM65 . . . 6502 each 
XASM68 ... 6800/ 01 
XASMF8 .. . F8/ 3870 
XASMZ8 .. ZB 
XA M400... COP400 

XASM75 .. NEC 7500 $500 

(Coming soon ; XASM6 K 68000) 

Circle 39 on Inquiry card. 

Turn Your Computer Into A 
Complete Development System 

or course. there's more. Avocel has the 
rools you need from start to finish to enter , 
-assemble and test your software and finally 
cast H in EPROM : 

Text EdltorVEDJT ··full-screen textedi · 
tor by CompuView. Makes source code 
entry a snap . Full-screen text editing , plus 
TECO-like macro facillly for repetitive 
tasks . Pre-configured for over 40 terminals 
and personal compu1ers as well as In user· 
configurable form . 

CPI M-80 version . . .. .. . .. .. . . . . .. .. . $150 
CP / M-86 or MDOS version ...... $195 
(when ordered with 1Jny Avocet product) 

ROM S tm ulator -· ROMSIM by Inner Ac­
cess elfminales need to erase and 
reprogram EPROM. Installed in an S -100 
host, ROMSIM substitutes RAM for 
EPROM in external target system . 16K 
memory can be configured fo slmulate the 
2708, 2758 , 2716, 2516, 2732 , 2532, 
2764, 2564 In etlhet byte or word 
organization , Avocer's configu·rable driver 
makes loading of HEX or COM files fast 
and easy . 

From $495 depending on cabling and 
RAM installed . 

EPROM Programmer ·• Model 7128 
EPROM Program.mer by GTek programs 
most EPROMS withoul the need [or per· 
sonality modules . Self-coniained power 
supply . accepts ASCII commands and 
dara from any computer through RS 232 
serial lnterface . Cross-assembler hex ob­
ject files can be down-loaded dlrectly 
Commands include verily and read , as 
well as partia l 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 Xlcor EEPROMS. 

(Upgrade kits will be available for new 
PROM types as they are introduced ,) 

Programmer .. ..... .. .. . .... ........ . .. $389 

Optlons include: 

Software Driver Package .... ,.,.. $ 30 
RS 232 Cable ......... __ __ ,_ ____ __ $ 30 

8748 family socket adaptor ..... $ 98 
8751 family socket adaptor ..... $174 

Call Us 
If you're thinklng about development sys­
tems, call us for some straight talk . If we 
don't have what you need , we'll help you 
find out who does. 1f you like, we'll even 
talk about Bach . 

VISA •nd M;utemud •«•pied Anpopular dL>c lotrnJll> oow 
•Voll ilblit .. pl•o$C specify Ptle., c!o not ll\cl ~d9 shQiplng ond 
l\ondl1ng c I fo, ~ quo1111 OEM INQUIRIES INVliED 

AVOCO~ 
SYSTEMS INc.. 

DEPT. 883·8 
804 SOUTH STATE STREET 
DOVER, DELAWARE 19901 
302· 734 · 0151 TLX 467210 

&YTE A~11196l 379 



Clrcle 308 on Inquiry card. 

PC Tech Home &Buslne~s Computers 
Producls Sales&Services 

WeShOll Th• Wholuale Matket Arni Negoll•ie The Best Prict For You. 
W• """You Off Tb~ U11 Prioo:. W• Sim• A Common Goa.I · To So"' You Mon•~. 

Apple• fl Comp.tlble. 48K Compufu Fronkll11Act1000 , ti ll lat but pri(.• 
Dri~ol'Controllcr& Monitor • , S949.00 Columbl1 MPC 
K1ypro IJ Computer Comp11tu Syotl!ftl . co ll lot bdl ptlc.~ 
Complei.Sym .. , .... $1679.00 'MAYNARD ELECTRONICS 
'DISk DRIVES Floppy Dl~k C<Jn11ollcr Sl69.60 
~<IQ Drive 100% ApPle Cooipallble WIcase FDC WIParallelPorl $219.00 
cable (dealeislrwiled] . . . $219.00 FDC WISell~I P011 $22.9.00 
ConuolerCarll . . $69.00 Memoiy Ci!ld Wl256K RAM 5489.00 
161< Memory Cani . S59.00, 'PRINTERS 
Z80 Ca.rd . . . .. $109.00 BROTHER DIW 
00 Column Crud . .. $11S.OO 11R·1AP $759,00 
TM100.2 OSIOO $239.00 11R·1AS $859.00 
TMICI0-4 DSIOD • . . . $349.00 
TMSS-2 Ha 11-teiglll OSIQD $229.00 
TM55-4 . . . . . . $289.00 
1Mll48-l SSIDD $399.00 
1Mi14B·2 DS<OO . • • . $47!>.00 
'WIHCHEmR 
SMB Foi E~lemal 
IOMB For Exl Ina1 
ISMS For Exrernal . . . . , 
5·114" S'lini Line Single Drll/a 
OualOnves .. . ... 
'.ASTCOlt1BOCARD 
' Conibc Plus · 2561( 

$1379.00 
$1599.00 
$1789.00 

' - $235.00 
.. $34!Ulll 

Parallel&SerialPoli. Cloclt Calendar 
WJBanery Bacll·Up WIS\lper Spool, 
Super Dri'le . • • . $489.00 
'MegaPli.i! ·St2K 
Para lei ll SenaI Pan. Clock Calend~r 
W18atteiy Batk·Up WISIJper Spool, 

TradOI . , 
EPSON 
MX80FT . 
FXSOFT . 
MXlOOFT . . • . • 

S129.00 

$469,00 
SS69.00 
$669.00 

fX 100FT . • . . . . .. $769.00 
'MONITORS 
!ii.IC BM·12 AU 12' GrllOO $89.00 
BMCBM-12AU12'Amber ... $99.DO 
BMC BM·1401 RGB Wied ctt $399.00 
OYNAXGM·1 20GM 12" . $139.00 
DYNAXAM-121AM1 :?" $149.00 
TAXANKG·1W 12" G1een Sl49.00 
Tf\XAN KG-12N 12" Arnbel $149.00 
TAXAN RGB 112" .. • $365.00 
AMOE.X 12"Grwn #300 . . SJS9.00 
~M00. 12" Amber 1300 . $159.00 
COMREX CR 55011-12" Grl!el1 S79.00 
COMREX CR 6500· 12"Comp. $22.9 ,011 
COMAEXCR6600-12" AGB • S419.DO 

Supei Drive $989.00 /ll~/11.., ~ot U.rftf 

PC Tech (714) 546·3887 
3742 W. W11rner Ave., Santa Ana, CA 92704 

Dile Drlvt Service Av;ollabla Al Lo111 Cist . Qulck Tnm·•·round 
A.00 SHIPPING CHARGES 

T~I pl'm<!"" IAallOrdel$ Plea$(! . C••hil!($ Che<:k$, Mol1e~ O!tlet$, CMcJt.'i !/\llow IU rJl\)'11 
COO "-PIOO. CA Ae!lldi,i1$ Add 6% Sales T.,.-, Pnces Sl/0Je~1 To ChaJl!lll W1lllUUl Nl'llle<1 

"We bought and e>Jaluated over $1500.00 wortn ol 
'C' compRers ... C/80 is the one we use. " 

Or. Bruce E. Wampler , Aspen Software 

Programming Quickies------­

Li.sting 1: Source code for cross-reference utility, written in TBM PC 
BASIC. 
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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. 
Last year the U.S. 

Postal Service quleUy 
announced E-Corn, 

IJii•·~~ enabling speciaJly 
- equipped personal 

computer users to 
Jt)S>)'/>)"$~~ bypass cosUy manual 
- ----­ mail preparation , by 
electronlcally submitting their mes­
sages and mailing lists directly to the 
Postal Service via modem. 

This high speed computer originated 
mail arrives at Its destination within 48 
hours-often less-in an attention­
grabbing blue E-Com envelope. 

Announcing MAIL-COM. 
Only from Digisoft Computers. 

MAIL-COM is powerful software you 
can use with your personal computer to 
access E-Com. With your personal 
computer. a modem and MAIL-COM 
you can send from 200 to 2000 letters 
per hour for just 26¢ each. Typed, 
addressed, folded, inserted, sealed 

Each letter in your mailihg can 
be identical or all can contain variable 
insertions. MAIL-COM operates all the 
features offered by E-Com, 

Thousands of Uses. 
If you have need for fast; economical 
mass mailing capabilities, MAIL-COM 
puts you and E-Com together. 

•lmlllllllllll----~~ Use it for new product 
announcements, 1 
invitations to : 
press events. 1 

irwoicing, fund 
raising, collection, bulletins to 

your sales force, new business prospect­
ing, reactivation of customers and m uch, 
much more. Every department in your 
company will have use for MAIL-COM. 

Don't Delay 
With MAIL-COM you could be saving 
time and money on fast. efficient E-Com 
letters. MAIL-COM softwl'.lre is available 
for the IBM PC, Victor, Alpha Micro, 

and delivered. Complete. 
MAIL-COM even eliminates the 

need to use your expensive letterheads 
ond envelopes. 

MAIL-COM is the only interactive soft­
ware available for E-Com operation. It's 
easy to use. No special training is nec­
essmy. And since Digisoft Computers 
developed MAIL-COM in accordance 
with U.S. Postal Service specifications, 
users are guaranteed certification for 

Circle 138 on Inquiry card. 

use upon purchase of MAIL-COM CP/M, Apple CP/M and other formats. 
software. Order today. Call 212-734-3875, 

MAIL-COM is the easiest and most or mail the coupon below. 
economical way to do your mailings. 
And MAIL-COM is compatible r.!!J~~~~L 
with Database II "'' and Word- IMAll:CO/\j] Digisoftstar '" if you are equipped with 
these programs. If you aren't, Digisoft Computers, Inc, 
MAJL-COM includes a complete 

Retail DeaJer letter editor and address mainte­ Inquiries Invited nance program of its own. 

Digisoll Computers Inc. 
Attn: MAIL-COM Marketlng 
1501 Third Avenue 
New York, NY 10028 

0 Yes! Iwant to eliminate the 6costliest 
&teps in preparlng myorganizatlons business 
mail. Please RUSH my MAIL-COM software to 
me irn rnediately. 

I'll need software for: 
0 1BMPC(SJ95) 0 CP/M(SJ95) 
D Victor ($195) . (specify disk format) 
D Alpha Micro (S495) 0 Other (specify)
0 Apple CP/M ($2-35) 
0 My check or money order is enclosed 
(residents of New York State add sales rax). 
0 Charge my 0 Visa or 0 MasterCard: 

Account No._____Exp. Date_. _ 

Nam..___________~ 

Addres~----------
City____________ 

State_______ZJp ____ 

Telephone(__)_ _______ 

~ 19!13. Dlghdl Cmn? lll.,rs. lnc. 

L.-------- ---------------- ---' 




Circile 60 on inquliy card. 

FULLC 

PCDOS - CP/M-86 - MPM-86 - CCP/M-86 

$100 

• 	 OUTSTANDING PRICE/PERFORMANCE 

"SIEVE" Benchmark 
135 bytes compiled - 6144 bytes linked 
65 sec. compile (disk) - 11 .5 sec. run (10 iterat ions) 

• FULL DEVELOPMENT PACKAGE 
C Compiler, Assembler, Linker, Li bra ria n and 
Ful l Screen Editor 

• 	 COMPLETE IMPLEMENTATION 
FULL K & R - plus - STD IO LIBRARY 
8087 or Software Floating Point 

To order specify OS & DISK SIZE/FORMAT 

Calif. residen ts add 6~% sales tax. 


CwARE 

1607 NEW BRUNSWICK SUNNYVALE, CA 94087 

(408) 736·6905 

PCDOS Trademar k: IBM - CPIM Trademark Digita l Research 

Programming Quickies_______ 

Listing 1 C011/ir11tetl: 
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SfllO GOSLJn )DOO · ;et. emcotlct rtle,. acler 
~40 wt-ill£ Cl:.'.'1 41 ., ~HO CC!lEI> OR CC>M ntlD C('9n DR C•~b "•dd l.tl!Q•l cll•r•c.l""'u 

r • IJ• t:•1 I ntter11i* J"lu.a.v.- J s Al'd t.tl.tt p.er J Dd 
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.'5060 	 GOsuEI 7000 
!$(110 WC:N'.D 
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1'0'lo WHI LE C•.l2 1 GOSIJB 7000 l MDllD ' • k1p OVI!- &n)' blllflk~ 
!5t00 JF C•lliO TllDI LA. El. • tl.lillfil .. ~DER• t..Mj(L.. t. CLAllE:L . """" llU • " 15081~, GOSUfJ 700{\ 
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5 l 30 f(IU'I 
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Listing 2: Sample output from the cross-reference progmm . 

1 10 6JU ""° 670 """ ~~ 700 

720 610 620 440 •!Kl blA 

II ­ 9:!0 

10]() 9 40 9'10 1000 

•ooo 4JO 7JO 

~ M O 

5MO 

boOO ."'°
"""' 

7000 420 !i.11 0 ~ ~ OIO ..... ....o 070 
boo 400 ""° 700 710 ... 0 10 40:0 S<»O 

"""" ""eo """" 5100 """" .f.041-0 IA?Q 

1'D4D 701Q 

"1IR :no •o:so 
AS "" no J20 ~o~ o 

c 4'0 
~ 
fo70 

:.U.'20 

:54 0 
MO 
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5040 

550
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""":50" 0 

""" MO 
600 
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6 10 ...... 
4010 
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SOOD 

S<>llO 5000 5000 Ml'I<) 5 100 oMO .....o ?o:ID 

C: t. ~5UfU 110 ~20 70!!0 

CUR~.L..ABEL t. 3'.140 3()'jO 


F~S~ 120 120 DOO 102()
""° 'JLEt.w-tE: J. :Z20 2JQ 20 10 2020 2030 2<r.IO 
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~•o 	 3'10 '20 no ..., 700 100 
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1 0~ 
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~1 1 0 t,,,02() 
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" 3040 31170 3070 3010 30.,[) 

Dl.Jl'PuT 2040 
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Pf:RPDS 2010 2020 2020 2030 
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Programming Quickies·------------------------­

11,SCI I VJi LU E 
IDEC: IMAL I 

SIGN1 f! CAN CE 

~N ~ '-..J 
TO~EN TOKEN '--(_STATEMENT

UMBER 
\_ NUMBER I 

s1r;GLE-8 'fT£ NEMT TWO 
ENO PRE l/~OUS LINE tlUMBER BYTES 

FOL L OW S-

I 
0 9z \ o 9 8 I 'l7 139 

) ENO I ' 
LI NE 17298 7 0!0 ~F 

I 

n 80 791 7l ?Ii 8-4 69 R2 

ti p 
o I ' N T E Jl 

32 

1i 

232 

' 

32 

1) 

15 128 32 H 7 

GO
JU. -ri TO 

32 

1i 

u 1281 27 0 

I £!; 0 
70 40 LI NE 

\ 
J 

Figure 1: Tokenil.l!d fonnat for line number 7010: 7010 JF POINTER < 128 G07D 7040. 

Teri co,1/inueil from pnge 378; 

The program skips over all coded numbers except 
those prefixed by an ASCO 14. This code signifies a 
2-byte number that is a program tine-number referenceJ 
following a GOTO or GOSUBr for instance. The cross­
reference listing program treats line-number references 
as labels and lists all lines referenced by other lines. This 
can help you find all the places in a program that call 
a certain subroutine. 

How It Works 
The format of the lines in a tokenized program file is 

shown in figure 1. The first 2 bytes are the BASIC offset 
address to the next program line. Our only interest in 
it is when it is 0 because a 0 offset signifies the end of 
the program. The next 2 bytes contain the line numbei: 
with the least significant byte first. These are followed 
by a series of bytes, including tokens, coded numbers, 
and variable names, up to the end of t.he line, indicated 
by an ASCII value of 0. 

The approach of the cross-reference utility, then, is 
very simple. lt makes a note of the line number being 
scanned at the moment, then skips over tokens and en­
coded numbers, looking for variable names and ref­
erences to other program Jines. When it finds the begin­
ning of a. variable name, it builds the name, d,aracter 
by character, until it comes to an ASCII code that can't 
be part of a variable name. If the variable has been ex· 
plicitly typed (marked by a$, #, !, %), that character is 
added to the end of the name. U the variable is 
subscripted, then "(SUB)" is added. Once complete, the 
variable name is stored in an array; the line number 
where it appears is stored in a parallel. array of line 
numbers. 

Once the entire program file has been scanned, the 
label and line-number arrays are sorted using a Shell 
sort. Then they are written to a disk file . 

The only real problem is that all the scanning and sort­
ing takes time. The program took nearly 7 minutes to 
process and sort labels for its own 145 lines and 245 labet 
references. For a smaller program (123 references and 133 
labels)1 it required 3 minutes 45 seconds. You can get 
a modest increase in speed of about 5 to 10 percent by 
eliminating comments and consolidating statements in­
to one line where possible. This will have the greatest 
effect in the WHILE loop beginning at line 600 and the 
sort routine beginning at line 800. 

Be Wary 
In order not to slow the program down further1 Tkept 

it as simple as possible. Because of this, a few bogus 
variables may creep into your listing. These are words 
used as part ofBASIC statements that are not tokenized . 
They include the following: ALL in a CHAIN statement, 
BASE in an OPTION BASE statement, B or BF in a LlNE 
statement, R in a LOAD statement, AS in a FIELD or 
NAME statement, apd AS, APPEND, or OUTPUT in an 
OPEN statement. None of these is a reserved word, and 
they are therefore not tokenized. Thus, if you use them 
in a progl'am, the cross-reference utility will treat them 
as variable names. Note that both AS and OUTPUT ap­
pear in listing 2. 

The cross-reference listing is written to a sequential 
disk file1 which may be read later. TI1e file name for the 
listing is the file name of the program file with an ex­
tens ion of CRF. If the original program file were 
MYPROG.BAS1 the listing would appear on file 
MYPROG.CRF. To display the listing on your monitor, 
you first need access to the DOS (disk operating 
system)-execute SYSTEM from. BASIC. When in DOS, 
execute TYPE MYPROG.CRF. U you want a hard copy, 
press the Ctrl and PrtSc keys simultaneously prior to ex­
ecuting l:he TYPE command; the listing on the monitor 
will then be output to the printer. 

Modifications 
The output is formatted for an 80-column screen or 

printer as the program appears in listing 1. To format 
for a 40-column screen, change N>8 in line 3070 to 
N> 3. To format for a 132-column printer width, change 
it to N > 16. You may also want to redimension the ar­
rays in statement 110. They are large enough for modest 
programs, but larger programs with more references will 
need more space. • 

Jaml!S A Folts 1s an lt.5Sts.ttmt professor ofioumallsm at Oregon St11te Unit'f!r· 
sily, C.On>tll/ii;, OR 97331. 

Author's Note: T/le slawu.ess of tliis utility is prin111rily dire to the s/awm:ss 
of th e BASIC interpret~ Theaulhor /1as an object-code (compiled C) llt!rsi'tm 
of Uris algoritlrm tl1al nms abo11t 10 times fasier thn11 the BASIC versioll . 
Bot/t copies art available 011 disk {rJr SIS. Contact fa mes A. FOits, 755 SW 5Sth, 
Corval!~, OR 97333. 



Can you tell the IBM 

from the Transtar 130? 


A 


Letter quality 
standard of 
the industry 

One of these two print samples was generated by an IBM 
Selectric 11: the letter quality standard of the industry. 

The other was generated by the new Transtar 130 letter· 
quality printer. 

B 


Letter quality 
standard of 
the industry 

A nd print quality is just the beginning! The 
new Transtar 130 daisy wheel printer is 

also plug-and-go compatible with the best-selling 
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 Transtar 130 also features a unique 
autoload button to make printing on letterheads 
a breeze! Three new daisy wheels 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 reliable machine. Its minimal failure rate runs 
less than 1 %, but if your 130 should ever need 
repair, a nationwide network of authorized 
Transtar service centers stands ready. 

Have you decided yet whose type is whose? 
If you picked A ... You picked Transtar . The 
new standard for letter quality printing. 

Transtar 

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

Circle 395 on 1nqulry card. 



Curious Coordinates for 

Computer Graphics 


An elliptical coordinate scheme makes it easy to represent figures 

Plotters and dot-matrix printers 
that can handle graphjcs usually use 
x,y coordinate systems, or Cartesian 
coordinates. Yet universal and useful 
as those systems are, they are not 
aJways the best choice for all plotting 
tasks. Some figures can be much 
more easily specified in other coor­
dinate systems. 

The roses in figure 1- one with 
three and the other with seven 
petals-are a good example. The 
equations that describe them are 
much more simply written in polar 
coordinates than in x1y coordinates. 

by Roger C. Millikan 

Perhaps more important is that, 
when polar coordinates are used to 
represent the roses, the integer 
multiplying T in the equation cor­
responds to an obvious feature of the 
resulting curve: the number of petals. 

The role that coordinate systems 
play in graphics is analogous to the 
role that languages play in program­
ming. Although a computer has a 
machine instruction set, the instruc­
tions are inconvenient for general 
use; therefore, high-level languages 
are set up to ease the task of specify­
ing solutions to problems. Similarly, 

a plotter's x,y coordinate system is 
seldom convenient to use llilles it's 
scaled to match a particular problem. 
You must therefore define a new and 
more appropriate coordinate system 
to match the problem at hand. And 
just as a compiler maps a high-level 
source language into a computer's in­
struction set, you can use a sub­
routine to map a coordinate system 
into a plotter's coordinates. 

Conversion Becomes Easy 
The idea of using a subroutine to 

convert to x,y coordinates is simple, 
yet it gives you a lot of freedom. Polar 
coordinates may have seemed dif­
ficuH to work with when you were in 
school, but programs running on cal­
culators or compute.rs have eased the 
conversion between polar and x,y 
systems. Given this ease, why stop 
with polar coordinates? Perhaps you 
can generalize them in interesting 
ways. Or maybe you'll discover sys­
tems that will make it easy to pro­
duce interesting graphics. AU you 
need is the appropriate conversion 
subroutine for any set of coordinates. 

Not surprisingly, symmetries in 
Figure 1: Three- and seven-leaf l'vses. 111 Cnrtesin11 coordinates, !Ire eq11nlio11 fol' the three­ any coordinate system are reflected in 
/en[ rose is x4 - 3x1y+ 2x2y2 -y3 +y4 "'O. In polar coordi11ales. Ihe eqmil ion becomes r:osin(3T>. the kind of curves that are easy to 
Can you guess the seven-leaf rose equation? draw or specify. An Etch-a-Sketch, 
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for 
8080, Z80, saog 

and 8086 

Gives your application a head start 

Save time and money in the develop­
ment of your product or system by 
using AMX. the software executive 
with proven, fault-free operation. 

IMPLE OPERATION 
You divide complex control pro­

grams into a number of separate, 
more manageable programs, called 
tasks, each designed to do one job. 
This allows tasks lo be written and 
tested separately and then combined 
to form a reliable, finished system. 

AMX supeNises the orderly execu­
tion of these tasks, assuring that the 
most imporlant jobs always get done 
first. Tasks appear to be execut ing 
simultaneously. It's almost like having 
a separate CPU for each task! 

HARDWAREIND PENDENCE 
AMX does not requ fre a particular 

hardware configuration. You control 
your environment. You pick the 1/0 
method. You decide the preferred in­
terrupt service technique for your sys­
tem. AMX will support you on the 
microprocessor of your choice. 

AMX is fast, com pact, and ROMable. 
The AMX nucleus, less than 1400 bytes 
in size, features m uttiple task priorities, 
intertask message passing with prior­
ity queuing, external event synchroni­
zation, and interval liming. 

Support modules provide extended 
memory management, butter control 
and resource allocation. Fast, re­
entrant integer and floating point math 
libraries are also available. 

AMX is a lracernark ol KADAK P•oducls l id 
CP/M 1s a l rademark 0101g11a1 Resea rch Co•p 
zeo lS a lra(lemark ol Zirog Corp. 

AMX inler1aces support programs 
written in C, PASCAL, PUM, FORTRAN 
and assembler. 

Access to CP/Ml!l disk files in real 
time is possible using the AMX 1/0 
Supervisor. 

COMPLETE DOCUMENTATION 
We deliver AMX source on diskelte 

lo permit AMX to be moved to the soft­
ware development system of your 
choice. Our liberal license agreement 
permits binary (object) d istribution 
without royalties. 

HOW TO ORDER 
A specification sheet and price list 

are available, free. Your check or 
money order for $75 will purchase the 
AMX Reference Manual for immediate 
evaluation (specify 8080, Z80, 8086 
or 6809 processor). :Add $25 lor post­
age and handling outside USA and 
Canada. The standard 8080/280 AMX 
Multitasking Executive package, in­
cluding source code, is $800. Sup­
port modules and interfaces are avail­
able separately. 

AMX ls the choice of professionals 
the world ovel Make it yours, today. 

KADAK Products Ltd. 

206-1847 W. Broadway Ave., Vancouver, B.C., Canada V6J 1Y5/Phone: (604) 734-2796 Telex: 04-55670 
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for example, is great for drawing rec­
tangular buildings, but did you ever 
try to draw a circle on one? Using 
polar coordinates, on the other hand, 
makes it especially easy to represent 
circular figures. You can, in fact, tailor 
the type of coordinates to suit any 
given purpose. If you want to draw 
elliptical figures , why not use an 
ellipticaJ coordjnate system? 

Coordinate Systems with 
Parameters 

Polar coordinates are based on the 
circle, the limiting form of an ellip e, 
where the distance between the two 
foci becomes zero. This fact suggests 
a natural generali7..ation of polar coor­
dinates: a system, which could be 
called elliptical polar coordinates of 
sea.le C, based on confocal ellipse in 
which each focus is a distance C from 
the origin. The variable C, a param· 
eter of the coordinate y tern, i 
specified by the user. If possible, the 
sy tern should be set up so that it 
becomes the standard p olar­
coordinate system when c=a.Then 
the conversion subroutine can pro­
vide conversions for a range of coor­
dinate systems, inclu ding familiar 
ones. 

Sud1 a ystem is shown in figure 
2b. The coordinates of a given point 
are R and T. In po1ar coord inates 
(figure 2a), R repre ent the radial 
distance from the pole to the point. 
The corresponding quantity in the 
elliptical system (figure 2b) is half the 
sum of the distances from the point 
to the two foci. The elliptical sy tern's 
angle T is anaJogous to the polar 

angle T. This is best seen in the plot­
tins of constant coordinate lines as 
shown in figure 2. In figure 2b, where 
C=400 (i.e., each focus i 400 units 
from the origin along the x-axis), the 
ellip e are obtained for differen t 
constant values of R1 while T goes 
from 0 to 211" radians. The lines that 
appear as hypecbolas result from set­
ting the angle T to different constant 
values and, for each vaJue of 1; in­
crementing R from its lowest p ssi­
ble value (R = C) to higher ones. The 
conversion subroutine maps the grid 
of lines produced onto the normal 
rectangular grid of x,y lines that pJot­
ters use. 

An Etch-a-Sketch is great 
for drawing rectangular 
buirdings, but did you 

ever try to draw a circle 
on one7 

This co rdinate system depends on 
the parameter C. But what happens 
ii you let that parameter become zero 

r. on the other hand , very large? The 
C = O case is shown in figure 2a, 
where, as e pected, the resultir1g 
coord inate grid is thal of standard 
polar coordinates. Polar coordinate 1 

then, are a special case of our more 
general coordinates. Perhaps mo e 
surpris ing i the case where C 
become large. Figure 2c d picts the 
grid that results when C = 10,000. Tn 
a mall region near the origin, the 
grid appears rectangular. ft is linear 
in the x direction as T increases but 

nonlinear in the y direction as R in­
creases. Thus the elliptical system can 
smoothly transform rectangular-type 
coordinates to polar types. 

By choosing a particular value for 
the parameter C, a particular instance 
of elliptical coordinates is selected. Yet 
C can aJso be treated as a variable in 
a computer-graphics program, and 
you can use this modulation of the 
coordinate sy tern to produce spedaJ 
effects. For e.xamp1e, consider the rose 
with five petals that has the polar 
equation R=1000cos(ST). ln the ellip­
tical polar system of scale 400, th rose 
becomes a stylized stick man. And b 
r drawing him for C = 300, 200, and 
100 {figure 3)1 we take him through 
his exercises. 

The BASIC program in listing 1 
provides the conversion subroutin 
from these ellipticaJ polar coordinates 
of cale C to Cartes ian coordinates. 
A simple conversion, it needs little 
explan ation. In it, the variable R can~ 
not be less than C. In the polar ca e, 
this requirement corresponds to that 
of the radial distance from any p int 
to the origin being positive. Mathe­
matically, this restriction prevents the 
sq uare root in the conversion &om 
becoming imaginary. ShouJd you caJJ 
th e subroutine wi th R<C, lhe 
minimum possible value, R = C, is 
used to generate the x,y coordinates. 
Handling an error condition th is way 
permits the plot to proceed without 
being hampered by error message . 
And to avoid corrupting further com­
putation , the original value of R is 
maintained upon exiting the subtou ~ 

tine. 

(2.a) (2b) (2c) 

f igure 2: Elliptical polar coordilmle grids for different valu es of the scale pnm1111!/er C. 111 (2n), C=O, i11 (211), C=400, t111d h1 (2c), C= 10,000. 
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Jumping jocks 

Figure 3: The res11/t of changing the coor­
dinate Stjstem pa-rameter. 

Additional 2-D and 3-D 
Coordinates 

The elliptical polar system dis­
cussed here is just one example of a 
coordinate system that serves a 
specific purpose. Many othe:r two­
dimensional curves could serve as a 
basis for coordinate systems. The in­
tersecting sets of logarithmic spirals 
in the seed arrangement of sun­
flowers is one interesting possibility 

Listing l: This BASIC program serves as tlle subroutine for converting elliptical polar coor­
dimlles of scale C to Cartesian types. 

1000 REM SUBROUTINE CONVERTS ELLIPTICAL POLAR COORD 
1002 REM OF SCALE 'C' TO CARTESIAN X• Y COORD INATES. 
1004 REM 'C' IS DISTANCE FROM ORIGIN TO EACH FOCUS. 
1006 REM FOR C=O, COORD. BECOME STD POLAR COORD. 
1008 REM POINT IS P(R, T> WHERE 'R' IS RADIAL DISTANCE 
1010 REM 'T' IS POLAR ANGLE IN RADIANS. IF R<C. THE 
1012 REM CONVERSION USES R=C CIN THE POLAR CASE THIS 
1014 REM MEANS THE RADIUS MUST BE POSITIVE). 
.1016 REM 
1018 G = R 
1020 IF R >= C GOTO 102 4 
1022 Q "" c 
1024 X = G*COS< T> 
1026 Y ~ SGR<G*G-C*C)*SIN<T> 
1028 RETURN 

that would differ completely from 
polar or rectangular systems. Once 
you've developed a conversion sub­
routine, you can try old plotting pro­
grams using the new coordinate sys­
tem-often with surprising results. 

Three-dimensional space offers 
even more freedom for coordinate ex­
plorations. Helical systems and 
toroidal systems are possible. Of 
course, you'd need a way to depict 

the results on a two-dimensional 
plotter . .. But that's just another 
subroutine.• 

Roger C Millilrn11 (5475 Tollff Dr., Sa11ta Bar· 
barn, CA 93111) is a professor of chemistry 111 the 
litiivetsily of Coli[omia, Santa Barham. His i11te11?SI 
in compi1ting dates back toa $1 milli!m mnchine­
the GB225 nm11ing D11rtmo11t/1 8ASIC-n11e alxwt 
us pawerftil as U1t ZBO microco111p11lers of today, 
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WORDSTAR. CAlCSTAR. MAlLMERGE, 


SPELLSTAR, INFOSTAR, SBASIC, 

CPIM, GAMES, TELECOMMUNICATIONS, 


ANO UPDATED OPERATING SYSTEMS 


*ALL THE ABOVE PLUS* 

BIT MAPPED GRAPHICS 
AND 640 K DISK DRIVE 

*SANYO MBC 1250 $2495.00 
DUAL S40 K DISK DRIVES 

(301 }565-0559 DISCOUNT CENTER FOR: 

•SYSTEMS 
e PRINTERS 
•DRIVES 
•DISKS 
•PERIPHERALS 
• ACCESSORIESCOMPUTER DISCOUNT 
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68000-CPU for APPLEBUS 


Now waiting ha ari end. For all computers with 
APPLEBU a 680 0 system i available. 
Usi ng UNIX i possible. Through 
a universal memory expansion 
and multi interface ... 

I 1 ., ".., ~ 1 
., Iyou get a multi 

-
. l ' , ' ~ 

u ·er systems 
I =-- ~ Fl ,., ,, ...~ l 

for a low price. ·· ­

• 68000 CPU with 7 Mhz clock frequency 
• 128 KB RAM you can also use as a pscudodisk 
• memory expansion to l MB obtainable 
• lnlerruplhandling 6502- 68000 
• 14 bit 1imer from 20 µs to 163ms 
• comfortable fullscreen Editor As embler 
Available software: Editor A sembler DOS 3.3 
Forth for 68000 (wilh DOS 3.3) 
Pru;cal- Ba ic-, Fortran (with UCSD- perating system) 
Compiler for 68000 
CP/M-68K with C-Compiler 

AP 20 lnlemex wilh 68000 CPU and 128K RAM 650$ 
AP 26 Memory expansion for AP 20 256K RAM 
e le11dable to lM b RAM 720$ 
Pri~s for Software for inc1uiry 
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For every:one V\Tho's tried 

to top the MX-80, bad neV\Ts. 


We just did. 




The Epson MX-80 is the best- elling dot 
matrix impact printer in the world. It has 
been since its introduction. And despite the 
host of imitators it spawned, no one has 
been able to top it. Until now. 
PX-80: Son of a legend. 
The new Epson FX-80 i far more than just 
doo-dads added on to last year's model. It's 
the most astonishing collection of features 
ever assembled in a personal printer. 

For starters, it's fast: 160 CPS. And dean. 
AU the print quality Epson is famous for in a 
tack-sharp 9x9 matrix. 

But that hardly scratches the surface. 
Create your own alphabet. 

With the new FX-80, you aren't limited to 

ASCII characters. You can create your own. 

Any character or symbol that can be defined 

in a 9xll matrix can be added to the FX-80's 

already impressive library of type styles and 

stored in its integral 2K RAM. 


So you can create "Sally's Gothic" or 
"Tom's Roman'' just by downloading and 
modifying standard characters. Or you can 
create a custom set from scratch. Either way, 
you can store up to 256 new characters. And 
if you don't need a new alphabet, the RAM 
functions as a 2K data input buffer. 
Who k nows graphics better than Epson? 
Nobody, that's who . And if you don't 
believe it, witness the FX-80. 

With a 12K ROM capacity, the FX-80 gives 
you a few things the others don't. For exam­
ple, not one, not two, but seven different dot 
addressable graphic modes are program 

The New 
Epson FX-80. 
See it at your 

dealer now. 

selectable. And can be mixed in the same 
print line. Everything from 72 DPI (dots­
per-inch) Plotter Graphics to the 640 dots 
per line resolution designed to match the 
remarkable monitor clarity of the Epson 
QX-10 persona] computer. 

And that is in addition to an astonishing 
array of 136 different user-selectable type 
styles including Proportional, Elite and Italic 
as well as the more conventional faces you 
get on other printers. 
Hard-to-beat hardware. 

The FX-80 has all the hardware features 

you've come to know and love on the MX 

Series: logic seeking, bidirectional printing, 

the by-now-famous disposable printhead, 

and more. 


The FX-80 features an adjustable pin 
platen or optional friction/tractor feed, so 
you can use fanfold, roll or sheet paper ... 
backwards or forwards. The FX-80 even 
gives you reverse paper feed. 

And if you're printing forms, the FX-80 
has a feature you're gonna love: a function 
that allows you to tear off the paper within 
one inch of the last print position . 

Be the first on your block. 
We'd be willing to bet that the FX-80 - like 
the MX-80 - will have its share of imitators. 
Don't be fooled. To make sure you get the 
genuine article, rush down to your locaJ 
computer store right now and let them show 
you everything the FX-80 can do. 

And while you're there . . . ask them to 
show you how it works with our computers. 

EPSON 
EPSON AMERICA, INC. 
COMPUTER PRODUCTS DIVISION 

3415 Kashiwa Street 
Torrance, California 90505 
(213) 539-9140. 
Outside California, phone 
(800) 421-5426 for the 
Epson dealer nemest you. 
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Technical Forum 


A Gauss-Jordan 

Elimination Method Program 


A flexible routine solves simultaneous linear equations 
by Patrick E. McGuiie 

You can often represent a technicaJ problem as a 
system of imultaneous linear equations, forming the 
familiar set of n equations and n unknowns. One com­
mon approach for solving these equations is the Gauss­
Jordan elimination method, whid; is rigidly systematic 
and straightforward fo r computer applications. To 
demonstrate, I'll describe a versatiJe program, which 
does the following, using the Gauss-Jordan elimination 
method: 

1. Given a matrix of coefficients from any arbitrary-size 
ystem of equations, the program solves for the 

unknowns. 
2. 	When used in its entirety, the program functions in 

a calculator mode, i.e., coefficients are entered in 
response to program prompts. The unknowns are 
then solved. Also, the determinant of the rnatri is 
generated as well as the inver e. The latter is a 
preliminary step for matrix division. The input is 
echoed to a line printer, and, of course, the results 
are printed . 

3. 	When modified lightly, the program performs as a 
concise subroutine for use in a larger program. ln this 
case, the input takes the form of an array supplied 
by the calling program . Output from the subroutine 
is then made available in an extended form of the 
same array. 

The program given in listing 1 is written in Level Il 
(Microsoft) BASIC as implemented on the TRS-80 
Model T microcomputer. You should have few, if any1 

problems adapting the program to other machines. 
I'll 	briefly review the steps involved in the Gau s ­
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Jordan elimination method to clarify how you can use 
listing 1. 

The Method 
Any system of simultaneous equation can be repre­

sented in general fo rm as shown in figure la. A square 
array formed by the coefficients of x, from figure la 
establishes the coefficient matrix . You append the values 
from the right-hand ide of the equations to the array 
to f01m the augmen ted matrix, a hown in figure lb. 

You can represent the Gauss-Jordan elimination 
method operating on this augmented matrix in pseudo­
code as shown in figure 2. When you read this pro ­
ced ure, note that the array is continually altered as the 
various loops progress. Any term labeled "a" in the pro­
cess is the matrix element that remains after all previous 
operations have been completed. After these nested 
loops are performed1 the solutions appear in the right­
hand column of the augmented matri.'< as shown: 

X1 	 = a{,N+l 

X2 	 = a; "~11 
X3 	 = a:),,.. 1 

The primes indicate the vaJues derived &om the 
numerous divisions1 multiplications, and subtractions 
performed in the loops. 

Teri cmrli1111erl 1l11 p11ge 398 
Listi11g 011 µa •e 3 96 
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Listing 1: T11is version of the program stands aloneand can be used in a calculator mode (as defb1ed in the text) to solve linear systems. 

tee l P~.a.1 ptOd1,.1l ~ rot • ..iCJl u ... i c..n of' .ar-b 1 1..f"'dr""V « ~ - e-
11 0 ,,, -s."n t.etns o t li n e.gr e •tu a liiur 1!i . Sc. !ut.. 1oh rnet.hod " "" 
120 "' Gau~s.-Jordan E l ir11l n d t.. .1. ii:in . l n addi l lon l o t.hQ 
130 ' soli.rt,l<on """ t.or u-,., j"41~r l >r 1~.-.a I s 11.0 d ' "'~cl. 
140 1----~--
i .50 ' f':.~l"k ~' t~i:..... .-. 
160 ' L rnllt>~I..,, LA -- l 980 
l i'0 '-- ----- --- - --- - - - - - - - ---- - ----­190 , ____ 
190 ' The first. secti on t ; ~ _n;.,Jl u LI l l \.\I l o.- <Jsw l ri t.Qst.lns 
'200 ' Uie rnod...ll e- u s ing ~.&":fbo.,...d .wrraw '-"n t.l"""=I.., l t.. Ma'!ill ~J w.o be Y•·Vd 
2 10 ' " a ir. i s ... 1.o so l v 1:- I lnear 'i-V-:. f...E.~ . 
220 Cl..5 
230 n iPUT"E:NTER MFITP. l X S l" E. HI )( ,, ,_ l tl l t;k ti" 11~ 
240 [> If~ A( N , f•J>«2 + D 
~· FOR X= l TO H 
260 FOR I= I 1'0 N+ 1 
2ro PR lllT" ENTER ELEtlENT " l i\ ; V 
~ IHPUT ACX,V) 
2!10 >E.XT 11 
!80 ~)(T X 

En<l svc t. l ori3203 10 ,' _____u t. il i t.~ _____ 

330 "' Ex·lend ~11.at.r-ix Gll""'f""ii 'd f or i r¥J~t"""$E' .:Jener a t.J ·on 
:340 V=;H+l 
350 FOR X= I TO I~ 
J60 V=V+I 
~70 Fl <>: . ·0~ 1 
3eEI i'El<1 •• 
~90 ' Er.d e-~t.eos lori ~et:t. l on 
4l'IGI '----- ­
4 Ua ~ Thi ; ;.e c t.1 o n 1=-r 1nl.s - Jnpyt.. anc.J E'):''\..endE'd .i:jrr:;,w 
429 L.f'R JtH TRB <JS) ; " GRUSS- JORDAH c LJ MHlffrl Otl" 
439 LPIH MT iRB CJ 5 ) ; " Jl"IPVt. Dal.a arod Rrra" Se ut" " 
440 FLAG,,1: • 5'!M'rl!'$6 deU.rrn i roant. Print..lns 
450 (;{)SLE 870 

'"'63 FLAG=0: " Reaclh1a t .e det.....rrr1i r1an l. Pr- inl 1ra 

470 LPP.IHT: lPR I NT 

480 ' End 1nPt.•l. Pr"" i o l i r 1:1il t:oc- t..1 or1
''"'" ' -----------------------­
500 
' 19 • Bo~iri ..., uol ~c. lu~ e><1 
:529 ' ----------- -----·­
:s:3e • P i vot,. row norrn.il l l :..t.i c.n •Q<l l Ion: di <J !do~ t;o,, U-oe d l a>1om 1l 

~-0 D£1; 1 : ~ l r:1i t.. l al iz• l,...t"re d el.,iirrrn i l"iln'L 


'.550 FOR R= I TO ~ 
560 J~2•tM'> I 
5ro CJ I U=fl<R, R> 
598 DET=OEi Dl U : "' UP'da l.e det.e;r"'n1inan\. 
590 FOR H= l TO J 
600 A( R, H)=f't (R, H> ,.01\1 
61 0 t-IEX'T Ii 
620 ~ End ,..°"'". not"1Yt.4' l t :za t..1 on wet. i on 
630 ' - - ---- ------ -------- --- - - --- ­
6-49 ' t~or,-.Pi uot. f""Ci'J# r £1dllc\.1.on ~ct.i on 

6~ FOR S= l 1D I~ 
660 Cl; FI( S , R) 
&70 IF s~R GOTO 7 10 
6S0 "OR T= I TO J 
6 90 A(.S, T):A~S. n - A( R, T ).;JJ 
700 tEXT T 
? 10 1£){1 s 
720 End rcM l"edL.1<" \.l o r1 u et. l on/ 

7.l0 , - - - - ------ ------ -,-- ­
740 t£XT R 
750 • - - - --------- ­
760 ' En d c.! 00 1'4\.lon s li'C t.. l e>M 
770 , ----·-------- - ­

780 ' ------­
790 " Pr Int. head i ns f'or .o l u t.ion out.Pu t. 
see LPRIHT TRB ( IS >l '' G:>u-.s.-Jcirdan Eli ,. inat..ion Re'WIL,.•• 
8 1'1 GOSUa 9713 
920 FOR P. I TO 6 1 lPR!lln NExT P 
S30 ENO 
949 ' 
S50 , --­
860 ., L 1n.u P.r"J r l\..er CllUl~ut. s.ubrou·t.. ine 

S?a FOR ~l TO H 

980 FOR V~l TO :N H•l 

890 LPR!t!T U5 Hm "Ull . *U" ;Rm.... 

..aa LPP- 11n • • 

911'.:1 t>E'.XT 'I 

920 LPP.IXT 

'11;50 t l~XT X 

940 LPR!fft 

'ilSll IF Fl.Rt.: ! GOTO 970 

%9 LPRHIT "OE:TERM!lfl ll ~ ":OET 

970 f'<ET~IF'J I 
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With ASCI - The Interface Experts 

A I w il hes can solve your R, ·232 


and Parall I networking probl m s 

u11wr com p anl(' s sell you r,oxt'.S .,. ASCI hos us1omtzed 

imcrff'I f"S. For rlw sam e p.ri l' as an off Ow ~hC'll proclu L 


:\ SCI can provitle 1he servl · · you n •d 10 cle \'e lop a 111:1work 

1ha1works rm you. 


1\SC I g ives you lhe In! •r(ac hig produc1s 1tm1 enahlt• 

you m creme . .. 


• om " A utomatio n Sysmms 

• Peripheral S h a ring System s 
I n 1ific Equlpmen1Mlx/Matchln~ 
• Proce onrrol Networks 


Call A SCI 1oday and receive ur FREE bro hure­

Low Cost Local Area 1 eiworking -. _ 


2 l 3-793-897 I 

Advanced Systems Concepts, Inc. 
435 N. LAKE AVENUE, DEPT. B 

PASADENA. CALIFORNI A 911 0 1 
TELEX: 701 2 15 

THI S IS THE YEAR OF THE HARD DI SK. TRADE-IN YOUR 
EXISTI NG 51/."' DOUBLE SIDED, DOUBLE DENSITY DI SK 
DRIVE O N A NEW 5 '1•" WINCHESTER SUBSYSTEM. 
McNEILL WILL GIVE YOU szoo FOR YOUR OLD DRIVE. 
TOWARD THE PURCHASEOF ANY ONE Of THE .FOLLOW­
JNG HARD DISK SUBSYSTEMS. 
10 MB !M l formatted subsystem 

(2 yr. LTD wa rran ty) . .. . .. ..... . .. .. .... $ 1 849 ~ 
22 MB AM PEX form atted subsys tem 

(l yr. LTD wa r ra n ty ) . . . . . . - , .. .. .. - . . . • . $2499 ~ 
44 MB AMPEX formatt ed s ubs ystem 

(I yr. LTD wa rran ty) . .. . .. .. . .. .. .. .. ... $3499 ~ 
Ha rd disk s ubsys tem s in clude Z80 interface card , controller cabi ­
ne t, powe r supply, cables, and hard disk. Compatible wit h ~ 
IBM-PC, O sborne, No rth Star, TR5· 80 Model II , Televid eo 802, 
Apple with CP/M, Heath /Zen fl h, any ZSO 5-100 Sys tem . 
We car r y mo5t major brands of memory boa rds fo r your IBM-PC 
AST Resea rch, Persyst, Se;i ttle , Quadram . 
QUAD LINK - Apple Software on IBM . • . . . . . . . ... . . $549 
We carry most major b ra nds of prin ter . Here are a fewellamples 
of ou r p rices : 
Epsnn FXSO (i nstock) .. .... -···· · -·-· - · -"- • · ····· · - $549 
Prow ri ter SSJ OAg • . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . $3c79 
C. ho h F-10 ...... . .. . ... ... . . ..... .. ...... . ... . . .. $1 199 

Special Depa r tmen t fo r Universit ies. We accept purchase orders. 
All prices are F.O .B. El Toro, C A. All prices u e subject to change . 

714-768-8114 
Su ite 186 • 25422 T rabucco Rd. #105 , El Toro, CA 92630 


In Europe : McNei ll , 138 Uni versi ty St., Belfas t, Northern Irela nd 

BT7 IJH TE LEX '74351 
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Introducing a sensible solution 

to the problems of d.BASE II 


dBASEII The Sensible Solution 

Records Per File 65,535 999,999 

Maximum Record Size 1,024 bytes 1,536 bytes 

Fields Per Record 32 384 

Key Fields Per File 7 10 

Number of Files 
Simultaneously Accessible 2 10 

Number of Screens Per Program Limited by Limited only b y 
system memory system storage 

Data. Dictionary No Yes 

We don't mean to debase dBASE n, but if 
you're looking for a data base manager that's long 
on features, dBASE JI can come up a litlle short. 

For instance, a single dBASE 11 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 TI 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 Soluflon lets 
you handle the kind ol tough assignments that 
dBASE IT can't: 

You can design data files with more than 300 
variables. You can create repol'ts using 10 different 
files at once. You can even set up file locking lor 
multi-user computers. 

Ready to get down to business. 
A dala base manager without ready-to-run 


applicahon programs is hardly worth the disk it's 

copied on. 


So, along with The Sensible Solution, you can 

also add The Sensible Solution Bookkeeper1

i.1 or 

Sensible Management,™ 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 limted number of records. 
Lf, after 30 days, you're not satisfied, just return the 
unopened master system disk for a full refund. 

So why not take us up on our trial offer? You've 
got nothing to lose. 

Except the problems of dBASE IT. 

The Sensible Solution 

To order; write or call: O'Hanlon Computer Systems, J1058 Main Street, Bellevue, WA 98004 USA, 


Phone (206) 4542261 . Prices: The Sensible Soh1t1on-$695, Sensible Solution Bookkeeper-$495, Sensible 

Ma.nagement - $895. In WashJngton, add 6.5% sate tax. VISA, Mastercard and dealer inquiries welcome. 
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(la) 

B 11X1 + 81iX2 + B1JX3 + - - ' - ......... . ' .. a, ,x. a l ,• • I 
a z1X1 + a22x2 + - . , . , , . . . . . . . . . . . . , , . .. a 2.x. 82, • • 1 
83 1X1 + . . . , . , . . . . . , , ... , . , · . , . 83.X. "' Ba·,,...1 

a. ,x, + .. . . . ...... ... ...... . - .. . . a • .x. a..,.rt+ . 


(lb) 

..... a ,,. a,,..,., 

.... a,. a2.-1 
. . . 0:).. 83 ,.,., 

a., , 

Figure 1: A general repn!sentntion of any sel of sim11llaneous equa­
tions is shown in figure 111. The coefficient array from lhe system 
of equations in la sets up tlte solution fot x1, x1' x3, etc., when you 
fonn the augmented matrix slunun in lb by appending thevalues from 
the right-hand side af the equation to the army. 

tor k = to n 

for i= 1 to n 


lor i= 1 lo (n+ 1) 

Bu= ai)a.., when I = k 


or 

B11 =au - (a.)a..)(a,.), when i ~ k 


next j 

ne.xl i 


next k 

end 


Figure 2: The Gauss-Jordan eli111i11atio11 metfiod, shown here in 
pseudocode, can be used. to solve most sim11ltaneo t1s systems of 
equations. 

8 11 D 12 a , 3 ... .' . .. , a,, •. 1 0 0 ..... 0 

8 21 022 .. .. . .. .. a2..i1t•' 0 1 0 ...;, 0 

8 31 832 .. - . ' - 83, • • 1 0 0 1 -·•rl 0 


a., . . • . . . . . . . . a., ••, 0 0 ... ... 1 

Figure 3: Appending t/1ecnray of ls and Os prior to perfo1111ing the 
elimination procedu re automatically yields tire matrix inverse. 
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Tat contimied from page 394: 
The inverse of the coefficient matrix can also be gen­

erated simultaneously during this routine. To do this, 
the original array (see figure lb) is extended to include 
an identity matrix of size n, as shown in figure 3. Then, 
the inner loop of the pseudocode is extended to 

for j ~ 1 to (2n + 1) 

After the program is run, the matrix inverse is the result 
of the operations performed on the identity matrix. 

The coefficient-matrix determinant can also be concur­
rently derived by taking the product of each term au , 
as it is encountered, while the loops proceed. Called 
pivot elements, these terms lie along the diagonal of the 
matrix. 

For additional information on linear systems analysis 
and matrix manipulation in general, see Computational 
Matrix Algebra by David Steinberg (McGraw-Hill, 1.974). 

Using the Program 
Use of the program in listing 1 is straightforward. As 

a problem-solving tool or teaching aid, the entire listing 
as given should be employed. 

Operating as a stand-alone program, the routine first 
asks for the matrix size n of the n x n coefficient array. 
Then, the user is prompted to enter the augmented ar­
ray, element by element . The first entry is element 1,1 
and the last is n, 11+ 1. 

After the last data entry, the program adds the array 
extension for generating the inverse, prints the input data 
(with extension), and proceeds with the solution . The 
solution sequence performed next is similar to the 
preceding pseudocode. Finally, the program prints the 
solution array along with the 1eterminant. 

Figure 4 shows a sample run based on the fo1lowing 
~et of equations: 

2x1 - 4x2 + 5X3 = 6 
7x1 + 4x2 + 5xJ = 6 
2x1 - 3x2 + 6x] = 5 

Note that the solutions 

X1 = 1.443, X2 = -0.902, and x3 = - 0.098 

appear in then+ 1 column of the resulting array. In this 
case, the solution vector lies in the fourth column, and 
the determinant of the coefficient matrix given in the 
original first three {11) columns is 61. 

You should use the version in listing 2 when you want 
the program to be a subroutine in a larger program. The 
cal.ling program must have previously filled the array A 
with data and specified the value of N, where N equals 
n of an n x n system. After the equation is solved, the 
main program can extract the solution vector andlor the 
inverse from the extended array. The determinant is also 
available as the variable DET. The calling program must 
include a dimension statement allotting enough space 
for the largest array (n by 2n + 1) to be solved. 
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(4a) 

(4b) 

2.000 
7.000 
2.000 

(4c} 

1.000 
0 .000 
0.000 

Determinant = 61 

Figure 4: Tile example SlJStem ofequations given ill the text is solved 
/i ere using the program in listing 1. Figure 4a is an illustration of 
the data-e11try process as it appears on screen. Figure 4b is Ifie 
augmented matrix with appended 1s and Os fonned from the i11p11t 
data . Figure 4c shaws the solved matrix; values of t/ie unknowus x1, 

x2, and x3 are in the fourth column in this case. 

Summary 
The version of the Gauss-Jordan elimination method 

described here includes some compromises. For exam­
ple, if any of the diagonal elements (aw a22, a33, etc.) are 

ENTER MATRIX SIZE, (N x N) , ENTER N? 3 
ENTER ELEMENT 

? 2 
ENTER ELEMENT 

? - 4 
ENTER ELEMENT 

7 5 
ENTER ELEM ENT 

7 6 
ENTER ELE MENT 

? 7 
ENTER ELEMENT 

? 4 
ENTER ELEMENT 

? 5 
ENTER ELEME NT 

? 6 
ENTER ELEME NT 

? 2 
ENTER ELEMENT 

? - 3 
ENTER ELEMENT 

? 6 
ENTER ELEMENT 

7 5 

Gauss-Jordan Ellminatlon 
Input Data and Array Setup 

- 4.000 5.000 6 .000 1-000 
4.000 5.000 6.000 0.000 

- 3.000 6.000 5.000 0.000 

Gauss-Jordan Etlminallon Results 
0.000 0.000 1.443 0.639 O.l48 - 0.656 
1.000 0.000 - 0 .902 - 0.525 0.033 0.4 10 
0.000 1.000 - 0 .098 - 0.4 75 - 0.033 0.590 

1 	 l 

2 

3 

4 

2 

2 	 2 

2 3 

2 4 

3 

3 2 

3 3 

3 4 

0.000 o.ooo 
1.000 0.000 
0.000 1.000 

Listing 2: This is an abbreviated fonn of listing 1, w11iclr is intended 
for 11se as a subroutine in a larger program. 

50000 , Subi"Wt. ~ t.o ....-ror.. G;,u~~-.Jord¥'o $0 1..,t.i on 
~10 ' of -s.imu l l.anE-0\.A J ir1fl0ir"" ~~t.. ion'i- . Th tna l l"' 1 Y. 
50020 , i nve,....se and det...E'rmlnunt.. M""O al 'l-O det"' l VOd . 
500J0 -·----------~~---~-~~-~ 
:i0040 , Palricl' McGulr• 
50050 , Lafa·~et.t.e. LA - 1.,80 
50860 , _ 

50070 ------ ­
50090 ,,. Ext.c;nd rri.a t f"I )(' .arr·.-N tor- lrv.Jer>e oonerat. i on 
~ Y..1# 1 
50 100 F~ X« l TO fl 
~11 0 '/•\/+! 
~1 20 1 1~+21 i·z~n+ 1 
50 130 FC1R h.-. 1 TO J 
~0140 A X, f(1 ~0 
50 150 IF ~V lHEJ-1 Fl tX, l\>s l 
50 160 I-EXT ' 
50170 ME.":T :< 
S01 SO • End e'..< t..en s.i()(') 'i.ec1.i o n 
:501 9C -------- ­
50200 .. -~-------~-----~-~-~-
502 l 0 • Bc·.=Un ctu.al o l u -t. ! Oil"t 
~20 ' --- ------- ­
S0230 · f'iv~L rcn.1 nonn.•1 i:.t. 1on -sect..son: d1 v•des ~ t.he di~.. 1 
59240 OET~ t .: " lnit.ial ::fr tt-i~ de t..err11 1r 1ar1t. 
50250 F DP R= I TCI 11 
~61; J =Zotl+ I 
5027 0 lll\J=fHP' . P., 

!'-0~0 OEl =C:.El' •O 11): ' l.JF<lal.<? o..\.,ert11mant. 

50Z'EIC FOR H:s I TO J 

50300 A \ R , H 1:.;f1 (. P..HJ/tH•.I 

~03 1 0 l lEXT H 

Sa~ • El 1d ~ r.or m.al 1zaL1on t eclic..r+ 


:;~ , ---------- --·- ------ ­
sa34G t 1c.1n-...- 1 vo~ ro • r- educlio n sec-l t ori 

503-50 FOi' Sc I TCI 11 

!>03 63 O=FH $. f';' 1 
50370 I F S>o P. Gl'J TO ~·l l C 

503a3 FO~ T=I 10 J 

58~913 A( S. 1 T .1icA ($.T)-R . f! . T) ~•o 


~00 IEl-a I 

504 18 "E1!1 S. 

.504 20 • End ,...°", r~t.ior~ ;.c<t.1on 

5&430 • - ----- ------­
504 ~~ HEY.T P 

50-lS& •• -------------- ­
~460 ,,,, End o t· 'f.-0 1 l ion ~lion._ 
5 0470 ' -- ­
50490 , ------------ - ·--- ­
!164 0 RETUf"ll 

or become equal to 0, the solution fail s. Ways exist to 
overcome this deficiency, but the inverse generation and 
determinant features are destroyed if you use simpler 
methods. There is another method, called the Maximum 
Pivot method, which overcomes the zero-diagonal prob­
lem and retains the other features. However, this pro­
cedure is significantly more complicated and time­
consuming. Fortunately, most physical problems do not 
exhibit the zero-diagonal difficulty.• 

Patrick £. McGuire(102 Dur1am Cin:le, Lafayette, LA 70503) is a registered 
professional petroleum engineer mid nssista11J 1/isln'ct manager of a major oil 
company. 
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The Future of Software 

Design 


Industry looks to software as the source of the next wave 
of innovation in microcomputers 

Software, after years of taking a 
backseat to hardware, has finally 
come into its own. Thday there is 
general acknowledgment of soft­
ware's importance. It ls the bridge 
between the machine and the use.r­
the tool that brings the power of lhe 
computer to the user. And software 
is defining todays crucial information 
issues. 

Instead of the emphasis of past 
years on building better and more 
powerful machines, the emphasis 
now is on how to harness the full 
power of the existing hardware 
through improved software desjgn . 
The promise is that the existing 
machines could do the job much 
better-more easily, more efficient­
ly-if software were better designed. 

And this promise, in tum, leads 
straight into several key issues that 
are facing software developers today. 
What, exactly, constitutes a better 
design? Of the various approaches 
that software design can take, which 
will be most effective in helping users 
access the full potential of their 
machines? 

Currently software developers face 
five major issues. None has easy 

by William Gates 
answers. The stand that each of the 
major players in the field chooses to 
take on these issues-and the degree 
to which the ultimate judge, the user 
marketplace, accepts each stand- will 
determine the direction of software 
design. 

A great deal of money will be in­
vested in these choices. The cost of 
developing a fully integrated family 
of applications is enonnous. Apple 
talks of investing $50 million to 
develop a complete applications 
family; Xerox views the job in terms 
of hundreds of man-years. Therefore, 
each software developer is going to 
have to take a good hard look at each 
of these issues and make its choice 
with great care. A wrong choice will 
be costly at best; at worst, it could 
spell financial disaster. 

In th.is article, 111 examine today's 
central software issues, analyze the 
pros and cons of the possible choices 
within each issue, and hazard some 
guesses as to which directions will 
prove to hold the key to the software 
packages of the future. 

Integration 
Integration has been a byword in 

the software industry for some time. 
But the issue here is not superficial 
integration . I am not talking about 
taking various products and calling 
them by similar names. Jam not even 
talking about moving the data back 
and forth between the products 
through some sort of low-level 

numeric description, where special 
commands mu t be given each time 
the user wants to move data from one 
application to another. 

Such an approach, although better 
than no integration at all, presents 
the user with two major problems. 
First, special commands take con­
siderable time and effort, both in the 
initial learning and in their applica­
tion each time the d,ata is to be 
moved. Worse yet, with this type of 
integration, important information 
about the data is lost. Thke saJes data, 
for example. In a particular applica­
tion, users may have described sales 
by time period (daily, weekly, or 
monthly), by sales urut (sales rep, 
product line, or division}, and by the 
form in which they want to print it. 
With todays level of integration, if 
they try to move this data from one 
application to another, they general­
ly will lose some of these important 
descriptors. The data will be devoid 
of its full structure. 

The two key features of real integra­
tion, then, are that it must capture all 
data descriptors and it must be auto­
matic. That is, to get two applications 
to work together, there should be no 
need to continually move the data 
back and forth manually. Il, for ex­
ample, users need to combine data 
from their balance sheets and their 
income statements to do monthly 
reports, they should be able to 
specify what data they want the 
reports to include and in what format 

T1tis month the BYTE Wes't C011St ~dirora 
n:Hnq11iS11 their [Ort•m lo Bill Gair.;. As cl111ir­
11um riJ /ht bo«rd ofMIC1D50ft. Corpamlilm, Gate:; 
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definik 11pir1iutt9 about the arrival of the S1Jft 
fPV(l/Utlcm . 



it should be printed. The rest should 
be automatic-graphs, charts, and 
all-without any need to go back in 
and reinput or redescribe the data. 

This is how fully integrated soft­
ware will work. But the big question 
js, how do you get there? Basically, 
two possible approaches exist: either 
build one single application that does 
everything or else find bett.er ways of 
moving data between separate appli­
cations. 

The first approach has a definite 
appeal, in view of the fact that no one 
has yet developed a way of moving 
data between applications in a high­
level form. But there are three signifi­
cant drawbacks to the idea of build­
ing a single applications package !:hat 
does it all. 

First, there is the problem of 
specialized expertise. Even if one 
software developer had the expertise 
to build a complete set of generic 
applications-time scheduling, proj­
ect scheduling, database develop­
ment, electronic spreadsheets, and 
the like-it would be Impossible to 
find a single vendor who had the ex­
pertise to build all the necessary ver­
tica I applications. And vertical 
packages specific to different profes­
sions or companies are going to be a 
major segment of the software 
market. This need, then, points to 
the importance of developing an ap­
proach to integration that lets dif­
ferent parties with specialized types 
of expertise come in and provide 
specific vertical applications of the 
various packages. 

A second problem with the ap­
pro11ch of developing a single ap­
plication that does it all is that it re­
quires the selection of a single data 
structure. Because a data structure 
that is ideal for one application may 
be clumsy and inefficient for another, 
the net effect of this approach is that 
it compromises individual applica­
tions. for example, an in-memory 
data structure that is well suited to a 
spreadsheet application may be poor­
ly suited for a database package. In 
fact, it may be totally unusable. H 
users want to develop graphs from 
the data stored in all the separate cells 
of a spreadsheet, for example, and 
they have to move the cells around 

and give a special s-et of commands 
each time they need graphs drawn 
(or1 alternatively, find a macro string 
that will accomp1ish the same end), 
they are not going to be likely to use 
u,e application very frequently. 
Oearly, different applications require 
different data structures to make 
them easy to use. 

The third difficulty with the single~ 
application approach is that the com­
mand structure could easily become 
overstrained. The number of different 
commands and decision trees could 
become a significant problem. 

For all of the above reasons, Apple 
and Microsoft are in agreement that 
the best solution i to have multiple 
products that can easily pass data 
back and forth. This doesn't mean 
that the products cannot be priced as 
a single package, or that they can't all 
be on the screen at one time. But it 
does mean that they will be based on 
different data structures and will use 
different command structures. 

User Interface 
A second crucial decision area fac­

ing software developers today in­
volves the development of standards 
for user interfaces. Developers a.rem 
general agreement on some of these 
issues. For example, it is generally ac­
cepted that packages should include 
online "help" files so that users can 
immediately call up a piece of help 
text that is designed for the specific 
context in which they find 
themselves. Similarly, menus written 
mstandard English and full-sentence 
prompts are generally accepted. 
Visicorp, for example, is movmg away 
from the use of coded commands (I) 
and toward the use of English words. 

The big issue today in the area of 
user interfaces is the introduction of 
graphics. To many people, graphics 
implies the drawing of bar charts, 
isometric charts1 etc. But the graphics 
issue is, in reality, fat broader than 
that. 

The question is how to present data 
on the screen. So far, companies have 
been fairly confined in how they use 
the screen to present data. For a long 
time, they could only put characters 
(and monospaced ones, at that) in 
specific positions on the screen. This 

may not seem like. a. problem at first 
glance. But stop and think. for a 
minute: if ~ery time you went to use 
a piece of paper or a chalkboard you 
had to take little letters and place 
them where you wanted them, 
wouldn't you find this approach to be 
restricting? You might find yourself 
using the paper or chalkboard a great 
deal less than you now do, when you 
have the freedom to put arbitrary im­
ages there in any form . 

The new graphic technology, with 
its use of pixels and bit-mapping, is 
bringing this same richness to the 
computer screen. The ability to view 
the screen as a piece of paper and to 
put arbitrary images on it means that 
graphics are going to be used for a 
great deal more than Just drawing 
graphs. Icons, for example, tell the 
user what is happening in a much 
more compact and compelling way 
than words. Cursor displays to show 
users their positions are another form 
of v1sual feedback. For example, 
when users are deleting something, 
the screen could show scissors mov­
ing around the material being 
deleted. Even graphs and diagrams 
will be revolutionized by the new 
graphics technology because the time 
and effort required to produce them 
will be significantly reduced. In fact, 
what the new graphics technology 
represents is a revolution in user 
interfaces. 

TI1e bottom line is that graphics are 
going to be a standard part 0£ all com­
puters. No machine that costs more 
than $1000 will be without a built-in 
bit-map graphics screen . And the 
software analog of that hardware 
statement is that, one year from to­
day, no decent application software 
family, no decent language family, 
and no decent operating system will 
be without extt:emely high level sup­
port for this type of graphics capabili~ 
ty. It will be no small task for the soft­
ware developers to achieve this 
graphics integration, but it is a 
necessary task. Furthermore, the 
graphics capability is not going to be 
in the form of add-on package that 
users go out and buy after they have 
bought their computers: it will be 
part of the definition of the machines 
themselves. As such, it will require 



very high level primitives to allow the 
user to easily access the graphics cap­
abilities. 

As the above observations indicate, 
software developers are going to have 
to agree on some user-interface stan­
dards to allow the full power of this 
graphics revolution to be felt. First. 
they will need to develop some stan­
dards for incorporating the graphics 
capability into the machine. Apple is 
already moving in this direction with 
its development of a strong operating 
system as a foundation for such built­
in features. Second, they will need to 
agree on some high-level operating 
system commands to make the 
graphics capabilities readily accessi­
ble to the user. 

Oat.a-Storage Metaphors 
Selection of the most appropriate 

data- torage metaphor is one of the 
toughest issues facing the software 
industry today. Basically, this term 
refers to the way the user perceives 
the storage of data wjthin the system. 
Take Apple's Lisa system, for exam­
ple, which is supposed to be capab1e 
of being learned in 20 minutes. 
Learning the spreadsheet application 
is going to be easy only for people 
who are used to working with 
formulas- people who like formulas, 
who understand them, and who 
understand how they can work 
together in an interdependent 
fashion. A data-storage metaphor 
that is based on placing formulas in 
cells of a spreadsheet is never going 
to be easy for most people to ieam; 
regardless of how the system is 
dressed up with easy-to-remember 
icons, simple English commands, 
and so forth. 

Xerox, on the other hand, uses a 
linear, document-oriented metaphor. 
It includes different types of frames 
(text, graphics, and so forth) , but the 
orientation is still that of a document, 
which is scrolled through in linear 
fashion . 

The direction that Microso~ is tak­
ing is toward a database metaphor. 
We undertook a study within our own 
offices to look at the ways people ask 
about and record data . Our findings 
showed that the data itself is the key; 
people generally take a database ap­

proach in recording and accessing in­
formation . Someone wanting sales 
figures for the previous year, for ex­
ample, would not create a spread­
sheet with empty cells and then end 
it to the accounting department to 
have the cells filled in. Rather, the 
person would start with the data that 
he had and request the additional 
data needed to complete the picture. 

You can see that the metaphor 
question is entirely separate from 
concepts such as graphic icon.s or 
windows, It is also a much more dif­
ficult issue to deal with . The effort, 
however, will definitely be worth our 
while: it is in this area, more than any 
other, that we can make the break­
throughs that will allow the ordinary 
user to view the computer as simple. 
A software approach built around the 
right metaphor will allow users to 
walk up to the machine, immediate­
ly see the data that they have put into 
the system, and then easily choose 
the applications that will allow them 
to view that data in the formats they 
need- all without having to refer to 
files, spreadsheet cells, formulas, or 
any other complex constructs. 

Tying Personal Computers 
to Mainframes 

A fourth major concern that soft­
ware developers need to address is 
the growing interest in tying personal 
computers into mainframes. Because 
of the significant differences among 
mainframes, this is no simple matter. 
Mainframes- even those made by 
the same vendor- have different file 
handlers, different communications 
software, and different operating 
systems. The IBM 370 alone has at 
le as t six major ope rating en­
vironments and, within each of 
those, multiple databases. Creating 
the software that will allow a per­
sonal computer to tie into such a 
machine will not be a trivia} task. 

The problem is not simply tying 
two machines together. That has 
already been done : software exists 
that will tum the pel'sonal computer 
into a terminal, .ignoring its Jocal 
intelligence. 

The difficulty i to create a method 
of tying the two together that will 
allow automatic database querying. 

Users should not, for example, have 
to know }CL (job-control language} to 
access data from the mainframe. Nor 
should they need to learn a complex 
set of command structures. Rather 
they should be able to query the com­
puter for data anywhere in the 
system and have the system itself use 
its intelligence to retrieve that data . 
In fact , the way the data was initially 
described in the dictionary should 
teU the system where to go to get it­
whether to go, for example, to the 
mainframe, Compuserve, or Dow 
Jones. Resolving this software prob­
lem will not be easy, but it must be 
accomplished; the increasing u e of 
personal computers in large organiza­
tions makes U"t~S a central concern 
today. 

Expanded Definition 
of an Operating System 

An important development that 
you will be seeing in the near future 
is a greatly expanded definition of an 
operating system. Microsoft, for ex­
ample, as the vendor of one of to­
day's most popular operating 
systems, MS-DOS, is planning to in­
corporate an increasingly higher 
number of functions into that system. 
Graphics capabilities, user-interface 
capabilities, networking-all will be 
incorporated into the operating 
system. Instead of these functions be· 
ing considered add-on products, they 
will automatically be a part of every 
machine. This means that applica­
tions writers wil] be able to assume 
that these functions are there and 
design their packages accordingly. 

The Soft World Is Here 
As the above observations indicate, 

the innovation taking place in the 
world of computers today originates 
with software. No longer do you 
need to go out and build better, more 
powerful hardware to achieve pro­
ductivity improvements: you simply 
develop a new software package, and 
people can put it to use immediately 
in their existing machines. The revo­
1ution is here-and it is soft. • 

William Gates is cllainnan of /lie board of tlie 
Micro•oft Corpomtia11 (lOJOO Northup Way, 
Bellevue, WA 98004) . 



The 8086 An Architecture 

for the Future 


Part 3: Instruction Set Continued 

Program transfers, string manipulations, and processor-control 

In the previous two articles, I in­
troduced the 8086 instruction set and 
demonstrated how it began to fulfill 
programmers' needs. Memory 
variables can be designated as the 
destination of most operations, and 
the addressing modes support the 
needs of compilers. In this final part, 
I look at 8086 program transfers, 
string manipulations, and processor­
control instructions. 

Program Transfers 
Instructions are fetched from 

memory using the CS register as the 
segment register and the IP register 
as the offset. The program-transfer 
instructions (see table 1) can change 
the contents of the CS and W 
registers or just the IP register. 

For example, the JMP oump) in­
struction does an unconditional 
transfer to the target location . The 
two major forms of JMP are direct 
and indirect. 

The direct JMP instructions have 
three forms: short, near, or far. The 
short and near JMP instructions add 

instructions are covered 
by Stephen A. Heywood 

a displacement contained in the in­
struction to the IP register. Using a 
displacement instead of a direct ad­
dress for these jumps helps the code 
become position-independent. This 
code can be located anywhere in 
memory because these jumps are a 
displacement from the current in­
struction instead of an absolute ad­
dress. The short form contains a 
1-byte displacement that adds to the 
IP register in order to jump +127 or 
-128 bytes from the next instruction. 

The near form contains a 2-byte 
displacement that adds to the IP 
register for jumps within a 321<-byte 
range. It can also be used to jump 
anywhere within the current pro­
gram segment. 

As noted earlier, a segment can be 
as long as 64K bytes. This is due to 
the offset being given by a 16-bit 
register. This addressing method 
makes the segments appear circular, 
as opposed to linear for earlier 
microprocessors. For example, if a 

Mnemonic 

JMP target 
Jcond target 
LOOP target 
LOOPEILOOPZ target 
LOOPNEILOOPNZ target 
JCXZ targel 
CALL target 
RET optional-value 
INT type 
INTO 
IRET 

Description of Operation 

Jump 10 rarge1 tocatlon 
See table 2 
Loop 
Loop whi le equal/loop while zero 
Loop while not equal/loop while not zero 
Jump if CX=O 
Call procedure 
Return from procedure 
Interrupt 
Interrupt if overflow 
Interrupt return 

Table 1: The 8086 program-transfer instnictions are i1sed to modify the values in the CS 
and TP registers or the IP register alone. 
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HIG~ 
J MP START - ~ MEMORY 

64K BYTES J MP START - J
OFFSET 

L • LOWSTART · 
....________, -- •I M E~OR'(cs 

JMP STAR T 

l~ START 

l ~ J MP START 

Figure 1: A near fMP, whicl1 is greater t/11111 32K byt~ from the targeJ locntion, uses a for­
ward fMP witl1 a positive displacement; ifless I/um 32K bytes from the ia78ei, it uses n backward 
/MP with a negative displacement. 

displacement of +5 is added to the 
contents of IP, which contains a hexa­
decimal FFFE, then the IP register 
would contain a hexadecimal 0003 
after the operation. Figure 1 
graphically demonstrates this circular 
concept. Notice that a jump from the 
end to the beginning of the code area 
actually jumps forward instead of 
backward. Because the JMP instruc­
tion is more than 32K bytes from the 
beginning, the shortest distance is 
forward. 

The far ]MP replaces both the CS 
and TP registers with the 5 bytes con­
tained in the instructions. This allows 
a jump to the beginning of a new seg­
ment. Modular programming takes 
advantage of this capability. Recall 
that modular programming splits up 
the programming task among several 
programmers and puts the. final proj­
ect together using a linker. To transfer 
control from one module to another, 
you would employ a far IMP. 

Another use for the far JMP is after 
a reset. Delivering a reset to the 8086 
causes the following: IP, DS, SS, ES, 
and the flags are cleared; the CS 
register reads hexadecimal FFFF; and 
the remaining registers are left alone. 
With CS equal to FFFP and IP equal 
to 0, the first instruction will be 

fetched from FFFFO. You would put 
a far J1v1P to the beginning of the pro­
gram at this location . 

Indirect-near ]MP instructions 
tran.sfer the contents of a general 
register or the contents of a memory 
location, using the addressing 

modes, to the IP register. This lets 
you use jump tables according to the 
values calculated. Figure 2 illustrates 
the use of an indirect jump on a value 
that has been input from a port to 
jump to a proper routine. 

The far-indirect JMP uses the con­
tents of a double-word memory loca­
tion, using the addressing modes, to 
load the CS and IP registers. The first 
word transfers to the W and the sec­
ond word to the CS. 

Conditional-jump instructions 
jump on the status of the 8086 flags 
at the time the instruction is ex­
ecuted. The tested flag conditions are 
shown in table 2. If the condition is 
TRUE, then the jump takes place; if 
the condition is FALSE, then the next 
instruction is executed . All condi­
tional jumps are short jumps. There­
fore, the target must be within -128 
or +127 bytes of the next instruction. 
H you want to jump to a farther 
target, you would use the. opposite 
condition to jump around a near .JMP 
to the target location. 

Conditional transfers can be divid­
ed into three categories: signed, un­
signed, or either. Signed-conditional 
jumps look at the Overflow and Sign 
fl~gs; the unsigned versions look at 
the Carry flag. Most of these instruc-

TABLE OW ERROR ;fh1s sers up a table or offsets to 
DW ROUTINE1 ;!he prinler routine 
OW ROUTINE2 ;O'N means lo define as a word 
OW ROUTINE3 
DW ROUTINE4 
DW ROUTINES 

:rhis will lnpul from a keyboard at port 0 a value from 1·5 
;fn ASCII and Jump 1o the routine for that key. ll lhe key 
;is anything e~se it wlU go to an error routfne. 

STARl: IN AL,O 
SUB AL ,30 

CMP AL,5 
JBE INRANGE 
X.OR AL.AL 

INRANGE: XOR AH.AH 
MOV SI.AX 
SAL Sl ,1 
JMP TABLE[SIJ 

ERROR: 
ROUTINE1: 
ROUTINE2; 
ROUTINE3 : 
ROUTINE4: 
ROUTINES: 

Figure 2: Using a fMP table. 

:Get value from 1<eyboard at port O 
;Subtract hexadecimal 30 to change from ASCII 
;to a. value 
;Soo ii value is anything but 0·5 
;If 0·5 then pointing correctly 
;ff not 1-5 ihen make it zero to go 
;to error routine 
;Clear high byte to make word 
;Place in lndeJ< register to address 
;Double value for word Indexing 
;Jump to the routine whose offset 
:1s TABLE plus SI 

;Routinas would go here 
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Mnemonic Jump if Condition Tested 

Slgned 
JG/JNLE target greater/not less nor equal ((SF XOR OF) OR Zf)"' O 
JGEIJNL target greater or equal/not less (SF XOR OF)"' 0 
JUJNGE target less/not greater nor equal (SF XOR OF)= 1 
JLE/JNG target less or equal/not greater ((SF XOR OF) OR ZF)= 1 
JO target overllow 0F=1 
JS target sign SF = 1 
JNO target not overflow QF .. Q 
JNS target not sign SF=O 

Unsigned 
JA/JN'BE target above/not below nor equal (CF OR ZF)"' O 

JAE/JNB target above or equal/not below CF = O 

JBJJNAE target below/nol above nor equal CF=1 

JBEIJNA target below or equal/not above (CF OR ZF)"' i 


Eilher 

JC target carry CF=1 

JEJJZ target equal/zero Zf .. 1 

JP/JPE target parity/parity even PF= 1 

JNC target not carry CF=O 

JNEIJNZ target not equal/not zero ZF"'O 

JNP/JPO target not parity/parity odd PF=O 


Table 2: The conditional trrmsfets jump m1 tile stahls of cel'lai1t flags and ca11 only be 
slrort jumps. 

tions have more than one mnemonic. 
Again, this .is to aid documentation 
purposes. 

The conditions of greater and less 
refer to signed values; the conditions 
of above and below ref er to unsigned 
values. These conditions should be 
used after you have done a CMP or 
a SUB instruction to ensure that you 
have the right flag conditions. You 
can see the difference between these 
two conditions by an example. If you 
compare the following hexadecimal 
bytes, FF to 00, and treat them as 
signed numbers, you are comparing 
a -1 to a 0 and determining that FF 
is less than 0. 13ut if you compare 
these same numbers and treat them 
as unsigned numbers, you would 
find that 255 is above 0. This means 
that the conditional jump that you 
would use depends on how you treat 
the numbers. 

Most programs use son\e type of 
software loop to perform such tasks 
as adding a value to a group of loca­
tions or a delay. Included in the 8086 
instruction set are three instructions 
to make looping easier. These LOOP 
instructions use the CX register as a 
counter. They decrement the ex 
register and ttansfer to the target 
location if ex is not equal to zero. 
Otherwise, control transfers to the 
next instruction. Basically, this in­

struction replaces the following two 
instructions: 

DCR CX 
JNZ target 

Except for one difference, no flags are 
affected by the LOOP instructions. 
Like the conditional transfers, WOP 
instructions are only short transfers. 
Assembly-language programmers 
please note the following. If you like 
to use LOOP as a label in your pro­
grams, you might get an error from 
the assembler if you try it with the 
8086. 

The two conditional LOOP instruc­
tions are LOOPE (loop while 
equal)/LOOPZ (loop while zero) and 
LOOPNE (loop while not equal)/ 
LOOPNZ (loop while not zero). 
These two instructions have an alter­
nate way of falling out of the loop. 
They decrement the ex register and 
transfer control to the target if ex is 
not equal to zero and the Zero flag is 
set for LOOPE or is cleared for 
LOOPNE. 

The program will fall out of the 
loop if the ex register is zero, or 
prematurely fall out if the Zero flag 
is cleared for LOOP while equal/zero 
or if the Zero flag is set for the LOOP 
while not equal/not zero. Because the 
LOOP part of the instruction does 

The 80186­
The 8086 is apopul4rt mwroprocessor be­

ing used by hardware designers in mRll}/ 
different Sljstems. In fri+t, in VQ:ried qppliCQ· 
tions system designers employ the Slime 
component:s. Fot wmtple, an interrupt 
controller supplies lhe extrouil interrupt 
tljpe mm1ber for multiple interrupts. A 
clock ge111!ratnr fu. 1rnishes the 8086 and 
system clocks as well as buffering tl1e.:reset 
aud .r'elldy input'signals. Chip-select logic 
dwoses differenf memory blocks and in­
put/outprU devices. Ojten1 these devices 
nm at dfffere11t speeds. Therefore, wait~ 
state generators insert wait stales in the 
microprocessor for accessing the sl(lWet 
devices. Timers and counters ltandle tl1e 
timing,imd courtting of events 1md tasks. 
Tu tronsfrr data quickly between inp11tlo11t­
p11 t devices atidlor memory del;Jices-, DMA 
(direct memory access) contmllers find 
widespreafl. u~ti, Chips slipply conttol 
signals n11d give added drive to the data 
bus. Hawever, all these oompcments take 
up board spaee, and t11eir inten:onnections 
make for a complex desig11 and possible 
future problems. Cansequently, Intel 
designed and manfjfrlctured an improved 
verstrm of the 8Q86 microprocessor, called 
I/le 80186, 

The 80186 cm1tait1S the follCTU;1ing 1!arrl· 
ware on one 68-pln chip: 

•8-MH+ en1umced 80fl6 mi'croprocessor 
•programmabltrmultileuel interrupt con­
trol/er for as many as five external aud 
three tntetna/ soxtrces 
•clock generator for i11tem111 and extemal 
clocks 
•progrpmmqble memory arid input/out­
put chip selects {Pr (IS many as six indepen­
dent memory blocks and as many as severz 
peripherals 
• three 16-bit programmable timer/ 
co11nter&-i two external and one internRI 
• two independent progm.mmable OMA 
channels for tm11s{ers up to 2 megribyteslsec 
pet c/tam1el 
•dnta-/;us transceiver for added drive 
• locnl b11s conttolle~ '[or control signals 

These 80186 devices can be addressed in 
the inpulfoutput space or itz lhe memory 
space.for progmmming pUrpQStS. The cop­
trol t'f!gistem far the intern4pt co11troller, 
the timers, the DMA ahanflels, and the 
ch{p-select logic are grouped together in a 
2,56·uyte block, The 80186 has one ad4i· 
tional register; the relocation register. It 



A Lot of Hardware in One Package 

locales this block in the input/output or 
memory space, wit.ains the most signifi­
cant 16 bits of the address where this block 
is located, determines the condition of the 
tnte"upt controller, and determines 
whether to nrtetrUpt ifan. ESC instruction 
comes in. 

The 801B6's microprocessor has been 
en11anced. fer added performance wer (he 
8086. Forexamplei the 8086 calculates ad­
dresses (segment + base + hula + dls­
placsmmt) in an internal microcode 
routine. T11e 80186 uses a dedicated hard­
ware adder to 6peed up address cnJcufa. 
lions. Also included in the 80186 is the 
hardware for lfi-bit integer muftiply '"'" 
divide to speed up these instructions more 
than three times faster tlrlln the 8-MH.z. 
8086, Furlhennore, ming manipulations 
have been streamlined by doing the string 
umliead of decrementing ex and theek.­
jng flags in par411el so they e;recute aS-fast 
as tire memory can handle them (up to 2 
megabytes/sec). Multi'1it shifts and rola­
tio11s extciJte each shift or rotation at a 
1-bitlclock cycle. 

T11e 80186 has t11e same instruction set 
as the 8086; therefore, rotk written fer the 
8086 ain run oH the 80JB6. Teti addil:icmal 
insimctions are also included itt the 80186, 
as listed in tablt" l 

For example, -yoz1 am TJl.ISh an immediate 
16-bit value or a f>ign-extendtd 8-bit value 
on the stack. This instruction speeds f1P 
the pretlious 8086 method of mUIJi·ng an 
immediate value lo a register and then 
puslti11g that register on the stack to pass 
an immediate wlue as a pammeter to a 
proctdure. 

If JjrJU want to save all the general 
registers (AX, BX, CX1 DX, BP, SP, ST; 
a11d DI) at tl1e beginning of an interrupt 
routine 10 use t11em. in the routin.e, the 
80186 has an instr11ction called PUSHA 
(PUSH all) lo do all this slomge in one in­
struction. Instruction POPA (POP all) 
does the revetse 1md is used at the end of 
the rou. tine, 

Ifyon wanJ ro multiply l1J! an immediate 
value in the 8086, you muve it into a 
rtgister or fl memory location first flr!d then 
multiply. ln the 80'1EJ6, instruction IMUL 
(ir1teger multiply immediate) can multiply 
any 16-bit general register or memory l0t:a­
ticn QS the source With an immediate 16-bil 
intirger (or a 8ign-extended 8-Uit integer) 
11nd place the 16-bit product in any 16-bit 
geneml registu as the de.stinalion. 

R>r m11ltibit shifts/rotations, you can 

shift or rotate Uy the counl held in the CL 
regisrer fer both the 8086 and the 80186. 
However; the 80186 also Im 9ou specify 
the count by 411 immediate value in tltt in· 
stnlction (e.g., SAL BX,5). 

String instructi<ms let you m11n;pu~te 
blocks ofmtmory. The 80186 hAs twooddld 
string -instructions <INS and OlJTS) for 
mputloutput deuices. fnstrudipn INS (in­
put string) stores in memory, poinlrd to 
by the ES segtnenJ ~gisterwith DI of!s4, 
the block of bytes or words input from t:lte 
device whose port Qddress is in t~ C1X 
register. Instruction OUTS (rnitpUt string) 
outputs to the rlevia, who• port IUIOttss 
is in the DX tegister, tire bloa of bgtts or 
words in memory pointed to by the DS seg­
m~t register with 51 offoel. '\bu azn Ult 
t11ese instructions wit1• or without a REP 
~. and DI and 51 are updaled tlu """8 
way as ming instructions. 

Block*stt:Uctuftd high·level Ian~~ 
(such as Pascal) mate a sUJck ~for 
local variables at each procedure lrwl and 
copy pointers lo access a previous leotl's 
variable$. The Bm86 inst"Mtion ENTER 
is used by a compiler to stt this u.p. The 
first operand says how m~h room (in 
bytes) to set (lside on ihe stack for IOC4J 
wriable space. The ste011d op1mmd equals 
llte letldl to detenni11e how 1mt1ly pointers 
to capy to this procedure's stack area. Jn­
strudiun ENTER also fellows the conwn· 
tion of pushmg BP artd loa4ing BP with 
S.P. The LEAVE instructitm does the op­
posite and has no opemndS. 

The BOUND instructtlm checks the 
array-index register specifie in the in· 
struction against a boundary to detent11'ne 
whether it is withirt limits, The array-

index fegister is compared with a twcxoord 
memory block whose offset is itt the in· 
stmction. The first word contai11s thtt lower 
limit that the index nigister can ccmtain1 

tmd the second word cotttains the rtpper 
limit. If this register is or# ofthe bound· 
ary, an automatic i,Uerrupt type 5 is 
genert1ted. Any gmeml register can ht 
specified, but you would usllllUy 14se BX1 

B~ SI or DI because they are in the 
addressing modes, 

Notke that a new interrupt type is de­
fined by the 80186. Other interrupts are 
(l/so used by the 80186 that~ preoiously 
reserved fer future use by the 8086. lf the 
80186 mcounters an undefined op coile1 tm 
automatic type 6 illterrupt is gmerated. If 
'"' ESC instruction comes in and the 8U186 
is not connected to a coprocessor, the inr 
struction is nottnally ignored. But ifyou 
wnnt to emulate the instruetion in soft­
ware, you would set the bit tnention4d 
earlier in the relocation register. Then, 
euety time an ESC instruction comes in, 
an af,ltomatic type 7 intemtpt is g~1 
and the return address will point to tl1e 
ESC instruction that caused it. The 
routine wo11ld then mmlak the ESC tn­
structim1 in software 1'y using this it1fot· 
mation. Tl1e timers, DMA channels, and 
externnl interrupts have i'nterrupt types 
associated with t/lem as well. 

Building 011 8086 experienc.e, enhanced 
ha.Tdware functions tfUlke the 80186 a much 
improtled microprocessor for ha1rl'U,1Qrt 
designm because ofits reduced cmnponent 
cmmt and interoonnections. These iid­
vanctd features help spud up the exau­
tion of software. The added instruations 
prUIJide additional programming benefits, 

Mnemonic 

PUSH immediate 
PUSHA 
POPA 
IMUL dest. source, immediate 
Shilt/rotate dest. Immediate 
INS 
OUTS 
ENTER stack·frame, level 
LEAVE 
BOUND reg.boundary 

I 
Description of Operatlon 

PUSH immediate data 
PUSH aJI general registers 
POP all general registers II 

Integer multiply immediate 
Shilt/rotate destination by immediate count value 
Input siring using DX tor port 
Output string using DX for port 
Enter procedure 
Leave procadure 

ICheck array aga nst boundary 

The 80186 has 10 additional instmctions added lo its 8086-based in.srrnction set for 
added software capabilities. 



COMPUTERS 
Kaypro ........... ., . .. ... ... ,. . .. " , CAll 

Supe11lr;il11 OD 641< OS DD . •• ••• , • , , . , $22&0 
FmiJClln Ace 1000 . . ........ ..... , .. , . . $1059 
NEC APC 128K, 

1 drive, monochrome ... . .... , , . . . .. . $2200 
Columbl1 PC .. ..... ...... . .. .. .. , ... Cl<LL 
Eogl 11 641( DS DD w/satlwefll . • . . $17!15 

PRINTERS 
Cables macle to your order • .. • . . .•. . .. CALL 

Gem~rtl tOi .... .. .. .. , • , • ., . , ........ . $329 

Gemini 15 . ..... . ........ .. . . .. ......... $5;15 

O~idal• 92 . . , , , , .. .. ".,., ..... $!>29 
0 lab I 0 e:ro . . . • . . . .. .. . .. . .. .. . .. • . . . :$9'52 
ManrtHmann T !ley 1soL 

10" carrt&g! w rmctor .. . , .. , .. . ..... $65g 
M• nnDSman Talley 100L 

15" cilrriago Wllrnctor •.. .,.• , . , • •. , • •. -$651 
O• IR\'WT ter 

Hep• lellor quftllty ~RK ............ , , S1145 

IDSP<i•m80 ........................ iio15 

M1c1 obullo1 6'1K sturid ~lone • , .... , • $29Cl 

10s Ptl&m 1s2·S1>r1n1 , 3.~I< auuer ....... $1179 

IDSf'r15m81l .. ... ., ................ $1015 

M1ctcb..iler 54K slllno alone ....•.••.. $'2Sll 


MODEMS 
Hayes '300 'f)auo:! .... , ..•• , . .......... , . $2t9 
Hayes 1200 baud ............... ....... ~roe 
Novallon J Cat ..... . .. ...... . .... ,. Sl25 
Novotlon Smort Cat • . • .. • .. • .. • .. . .. .. 5190 

MONITORS 
Princeton Graphics RGB , , , . . • . . , $599 
BMC Green .... , ... , . .. • .. .. . .. .. .. SB5 
AmoeltAm~cr , , ........ ,, , .... , ' 169 
Amoelo. Green .. .. .. . ....... , • .. .. , '139 
Amd k Color Compc5l10' ......... , .•... $319 
To•an Amb"r .. . , • " .. .. ........ , , ... , Sl~9 
T11xanOroan ........ ,. .. ..... . . . . .... SU3 
lrucan t\1RGB63QH , .. , , ... ,. .. ~49 

APPLE PERIPHERALS 
AlS CPIM . .. . . . . ........ , ..... . , .... $2!19 

ALSZC••d ................ .. .,., . $139 

·r.un 1il l01erlace ........ ,. ...... ., . S69 

Onvong Hard Olllk SMB ............... $15W 

Apple Durnpiln9 .... .. ..... , ..... " . .... 95 

Grapplor Plu• .. ,. • • . .. . .. ....... , $125 

Grappler 16K Bu!!er Bo;ud . , , ...... . . . $125 

Mod&mcald. ontorn41 , 900 baud , . .. ,. • $245 
Ron•, D """" . • . • .. .. . . .. . • • .. .. . 5295 
Mlc.ro Sci Or1v11& .. . . • • . . . . .. . .. . • , ,. $'2S!l 

~~~~~~~;g~s &c.ir.Y u1iu.,;.... :: :::: .: "f4 
PFS F iiiet .. .. • .. , . .. ....... , . .. . .. $68 
PFS Repofl .... , .. . ..... ... ........... , S611 
VIP C..•d p > ............. ,. ....... ., .$113 
Mlcrobulter l6K , ,. .... ...... , ,. .... $~12 
M°'e Chan 1000 pr011rarns CALL 
Apple Time C<rnl ... , .. . .. . . .. .. . .. $15 

IBM PERIPHERALS 
f<ST ~O tno r.1m1 WJ•s,lp,c,g. .. • $119 

~~,;;~:i103-~~~i-~' c.::· :·:'.::::::: tl~; 
Dawon~ SMB Hard Dis~ 
Internal , .. ,,. .. .... .... , • , -$1J45 
Monte Cii11lo Card new pricing . . . • . . 5:135 
H@•t u lM Board 

wlmorlDChrOff\e 8 oraatito-s • , . . 1 •• .S54 EJ 
F'<!act1 1e~l 6000 , . ... ............ $275 

lotus 12~ ,. ,. , , , .... , , CAlt 
Mulliplan . . .. .. .. . .. .. ......... .. .. S210 

fl lghl S ~muLe l o< , , .. • . • .. .. . . . .. . • S-29 
CQp~ ,, .. .... . ....... .. . . .......... . S40 

Smnrtcom Commvnl(ll!tlan~, I-toy"" $45 
Hay11s lnlRrn I modem , , . • • . , , , . S4S9 
Mon!! HXl'!; of programs ••allall4e , • , .. Cl\LL 

Orders Only 1-800-531-3133 

lnlormallo n: (206) 641·7233 

Bank C ardi 


Pllo:es relliH;I 3% Caah Discount 

Sorry, no COO's. 

PACIFIC COMPUTERS 
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Bellevue, WA9!l005 
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not affect the Zero flag1 you could 
precede these conditions with a CMP 
and make it a condition to fall out of 
the loop prematurely. 

Because I.DOP decrements CX first 
and then checks to de termine 
whether it is zero, you could en­
counter problems if you enter the 
loop with ex equal to zero. [f you 
don1t check ex for zero before the 
loop, you would execute the loop 
65,536 times. To prevent this prob­
lem, you employ the JCXZ Gump on 
ex zero) instruction. It jumps if ex 
is equal to zero; you could use this 
to jump around the loop if ex is 
equal to zero and you don't want to 
execute the loop so many times. 

Procedures 
Procedures, a name given to 

subroutines by high-level languages, 
are used fo r often repeated parts of 
a program. The CALL instruction is 
used to jump to a procedure, and the 
RET (return) instruction returns you 
back to the program. The CALL in­
struction is like a jump except that it 
saves the return address, the address 
of the next instruction following the 
CALL, on the stack; there is no short 
form of this instruction. The CALL 
instruction can be indirect or direct 
as well as near or far. The near-form 
CALL .instruction places the contents 
of the JP register on the stack and 
then adds the displacement in the in­
struction to the IP register. The far­
form CALL instruction pushes both 
CS and IP on the stack before 
reloading these registers. This means 
that the REI instruction must be 
either far o:r near. Once a procedure 
has a far return at its end, you must 
use a far CALL to the procedure to 
make sure that the right information 
is on the stack for the RET instruc­
tion. 

Often, you need to pass informa­
tion, called parameters, to pro­
cedures. These parameters can be 
passed in different ways. One way is 
to pass the parameter in a register, 
and the procedure would use that 
register's contents. Another way is to 
save the parameter in a memory loca­
tion common to the procedure. A 
third way is to pass the parameters 
on the stack and have the procedure 

get them and clean up the stack alter 
it is done. To pass parameters on the 
stack, you can push register contents 
or the contents of memory lo<!ations; 
this is the Il'\ost common method 
used by high-level languages. 

Reentrant procedures are those 
that call themselves, that call another 
procedure and then that procedure 
calls it back, or that can be inter­
rupted and the interrupt calls the 
procedure. Each time the procedure 
is called, it might require different 
parameters to work with. lf you use 
the stack to pass these parameters, 
then each time the procedure is 
called it has a new stack frame to 
work with, an area in the stack set 
aside for a procedure to work in. 

Figure 3 shows an example of a call­
ing program that pushes the param­
eters on the stack and the procedure 
that utilizes these parameters. The 
stack frame is also shown as it would 
look after the BP register is pushed 
on the stack in the procedure. 

Remember from part 1 that the 
physical address consists of a seg­
ment and an offset. The 8086 ad­
dressing modes can use the contents 
of the BX, SI, DI, or BP registers to 
generate the offset t get data . The 
BX, SI, and DI registers default to the 
OS, but the BP register defaults to the 
SS register as its normal segment 
register: BP can then be used as the 
base register to access parameters on 
the stack. All procedures that have 
parameters on the stack then employ 
the BP register as shown in figure 3. 

In the sample procedure, you first 
use PUSH to put BP on the stack to 
save it and thus not ruin it for 
another procedure that is using it. 
Following that, you direct BP to point 
to the same location as SP with the 
MOY BP,SP instruction. In this way, 
you have the BP and SP registers 
pointing to the same area, namely, 
the top of the stack. Now you can 
use the BP register to access the 
parameters off the stack frame in­
stead of changing the contents of the 
SP register. Because the SP :register 
is used to point to the top of the 
stack, and interrupts as well as pro­
cedures employ the stack to save the 
return address, you don't want to 
mess around with this register. 



Meet 1-2-3 - the remarkable new 
soli'(l.>are package that puts more raw 
power at your finger tips than anything 
yet created for che IBM PC. 1-2-3 at.wally 
combines information management, 
spreadsheet, and graphing in one pro­
gram that can perform all three functions 
interchangeab1y and ln ~mly ac the 
touch of a key. thats power: 

1 functions and 66 comm~mJ.s . And if 
you include uata base <1nd graphing com-
mam.ls, il actuaJlv ha.~ 110! 

ln addition: 1-2-3 i · up 1 50 times <L'> 
fast a. estab lL hetl spreadsheets. Wi1 h al I 
the fe:.11 ure. you've ever seen on spread­
sheets. 1-2-3 also gives you che capahili ry 
to d velop customized appl icarion.~ ~with 
26 rnacru key~) <.1nd let:! you pe::rfonn 

To explain : ince _,..~ ~ n:petiti e tasksaur1mat­
1-2-3' information ~ ?;\'-r..-- ::1 ,-...r---~ ically \Vith n keY­
management . ,,_-- · \ ""1'<''1"l_<ITie.. - -.-... .~Ir ke. l f1·2·3 were 

' )',~ ~ Mi.\1 .... ll.t; f,..,tNT) r J .preadsheet and } 1~1\~AiisMEE r ~________...., GRA!-1145 Jus1 ll spreatl~hee1, .1t 
graphing func- · 1 

) ? \_______.-- would he ~1 ver)' pow­
tions reside in \_ ____..... ,.I ~.r.- b\,,_, erfu l mol. Bu1 its much, 
memory simul- '----""-- (2 much more.0 
taneously, yo_u can The information manage-Ve 2----.f'-\ 
go from retneva l to spread· -:;:::::--'-·:;-i ment fun ction. 
~heet cal~ulacion to g~aphing \ t!11:?2·~\ Add to 1-2-3s spre::icl­
inst.:antly, 1ust by pressmg a 
few keys. o now you can 
ex. p.erimenL and recakula1e
and look at data in an endless 
variety of ways.As fast as your 
J'r!i.n~ can thirt!< up new pos i· 
b1hues. TI1eres no lag berween ·~.,.1.v....irmiJl•"'lo!· reacfa files fr in1 oth r 
you,and the c_omputer: And . mfi1r••u~""l""'""Jl'"'"""''1 ,,,,,,/<' program.~ such as \V'ord­

~\':'_? r ~ \shee1 a se.lettive informar.ion 
( () ) m:magemern fu nction, and 

\ ~ the po er c..urve r~es at m. 1r awe~om rate. P'dflicul:trlv 
\ I since l-2-3's inti rmation · 
,~~ m mag~mem capnhility 

thats a new kind of power - power 1.hats 
greater than the um of it! p rograms. 
The spreadsheet function. 

II 1-2-3 were iust aspread5heet. 
you'd wam it becau ·e it has d1e largest 
workspace on che marke1. (2048 rows by 
256 column ), To give you a quick idea of 
1·2·35 spreadsheet ca. pabilities: V~ iCaJc:., 
spreadsheet for the IBM PC offers 15 
arithmetic, logical and relational opera­
rors, 28 functions and 32 spreadsheet· 
related commands. 1-2-3 has 15 operamrs, 

Star, Vf~iCalc ;tnd dBas fl . Soyou can 
accum ul 1e inf(1rmation on a limitle 
V<triety of ropics and eXl1'3Ct all or pieces 
nf it for instanr spreadsheet analysis.. 

nhe::<lrc..I 1 if before., pecific 1-2-3 inJor­
mation manag ment features 1ncl uc.Je 
soning whh pri rnary und secombry 
keys. Retrieval using u.p to 32 criu~rfa . 
1-2-3 performs smti,-;ticat func1ions .<>uch 
ai; mean, rnunt, st~mdard deviation anti 
variance. I t <::in produce hl~togr.ims on 
pan or all of the cl;na base. 1-2-3 also 

al lows for Lhe maintenance of multiple 
dma hase and multiple criteria. 
The graphing function. 

1-2-3 enables you ro create graphs 
of Lip ro six variab les using information 
already on the spreadsheet. And have it 
on creen in less than l\VO seconds! Once 
you 've made a graph, three keystroke 
wil l display it in a different form. Ifdata 
on rhe spreadsheet changes, you can di · 
play a revi eel graph with one keystroke. 
fhis in -cam relationship ofone format to 
another opens up a whole new applica­
tion area. For 1.he first time graphics can 
be used as a "what if" chinking loo!! 

For a full d emonstratio n of 1-2-3s 
remarkable power; visitJour oearby 1·2·3 
dealer. For che name an address, c-.ill 
1-800-343-5414 On Mass.call 617-492-7171). 

Lotus Developmem Corporation, 
55 Wheeler Street, Cambridge, MA 02138. 

/.• •JuruJLl;itJUUFetrwf.._"f11lliJts q{lmuJ 
fMt._'11ifJ1m"f rt c.orporruion. AlJ ~ rt'!!Attwl 

\fhrrlScarl.f~•.Tl"gt!.tt'Tftll'r~. o/ltrta'Drm lnc, 
Viti<:al<" o "'flls/-1 ~'!{VUK.otp. 
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Circle 97 on Inqu iry oar<I. 

)f FLIP ~!.!
..:
._ '{ ru nnini out of diskettes? ~...­~ how mil n~ floppies do 1ou have? 

. -"" 

~ Gnly 1lsten to records on one side? i 
only play tapes c" one side? 

_z~~ STOPWISTlll HALF · ... 
~ YOUR IO~!!L~ MEMORY 1f 

A 
..*".~ Wiiy should your sl n81e·slded diskettes. be ,,-r.~ 

readable and wrlte&ble only to one side? 
JI t1t£Sl mm DEMAND THATEYERl llOUAR ~ 

YOU Sl'END HAVE THEPOWER Of TWO ~ 

i i 


OLO TOP 
OF ST ACK 

AOORESS OF AR FIAV 

Lii::NGTH OF ARRAY 

VALUE TO ADO 

RETURf'l 11,00RESS 

SP- OLD BP 

SS 

:Calling program 

1-i lGH MEM011~ 

(BP+ a I 

I BP+ 6 I 

( BP + 4 ) 

I BP 2) 

BP 

L OW M EMORY 

LEA AX.ARRAY ;ottset to beginning of array 
PUSH A 
MOV AX.10 .length of array is 16 words (10 he)(adeclmal) 
PUSH AX 
MOV AXfJ ;value to be added 
PUSH AX 
CALL SAMPLE 

;SAMPLE procedure 
PUSH BP :Save BP lor protection 
MOV BP.SP ;Potn BP at top of stack 
MOV AX,(BP+4) ;Get value to be added 
MOV CX,(BP+6J ,Get leng1h or array 
MOV Sl ,[BP+BJ ;Get offset of array 
JCXZ STOP ;Skip loop if CX"' 0 

AGAIN : ADD [Sl],AX ;Otherwise add value in AX to array 
;whose olfsel is in SI 

ADD 81 ,2 :Have SI point to next word 
LOOP AGAIN :Do this CX times 

STOP: POP BP :Restore BP 
RET 6 ;Return and add 6 10 SP to po1nl al 

;old top ol stack 

Figure 3: Using the BP register to access parameters. 

To access the parameters, you use the result back in memory. Then SI 
the BP register plu a displacemen t 1$ made to p oint to the next word by 
As shown in figure 3, the return ad­ adding 2 to it. You repeat this process 
dress is at BP + 2 and the parameters ex n umber of times. 
are at BP +4, BP + 6, and BP+B. This Now, you have to clean up the 
satisfies the first requirement to ac­ stack . If you simply pop the BP 
cess parameters on the stack . register and return, the SP register 
Another benefit of using the stack is would be poin ting at the first 
that you can subtract a value from the parameter, which is not where it is 
SP register after having BP point to supposed to point. If you just did 
it. Then, if you use a negative thjs, you would have to make it part 
displacement with BP, you can access of the calling program to pop the 
this area as a workspace for your pro­ parameters off the stack. Because a 
cedure's local variables. procedure can be called several times, 

The procedure then moves these this would involve a large amount of 
parametets into the proper registers. overhead. To dean up the stack, the 
Next, you check the CX register for RET instruction can have a value that 
zero so that you don't do the loop is added to the SP register after the 
65,536 times. In the loop. you add the return address is placed back in the 
contents of the location pointed to by IP register. In the sample program, 
SI with the value in AX, and place the value added to the SP register is 



Will This Happen 

.,. , --~·· 

-Atter reading th is issue of BYTE Magazine, you are now fully aware of 
the many outstanding printers on the market today. But what you 
might not be aware of Is that the printer you like best. might not be 
compa tible wi th your computer and software. (The picture above is 
good exa mple of printer Jncompatlbil.ity) . At the Prin ter Store,we 
special ize in printers. so our experienced professional staff can help 
you choose the right printer for your personal and business needs. If 
you wan t the Best Val ue, Low Price, Product Availability, and 
Support, call T he Prin ter Store and ask us about: 

• FULL FACTORY AUTHORIZED SERVICE 

• FREE TECHNICAL CONSULTATION 

• FULL AFTER SALE SUPPORT 
DOT MATRIX PRINTERS 

EPSON SERIES 
FX 80 ... . ... ... . . ...... SCALL 
FX 100 .. . .. . . . .. .. .. .. SCALL 

OKIDATASERIES 
82 A .................. SCALL 

LETTER QUALITY PRINTERS 
BROTHERSERIES 

HR·1(pa rallel) .......... SCALL 
HR-1 (seriall . .. ....... . SCA LL 
HR-15 . . . . . . . . . . . . . SCALL 

COMREXSERIES 

~ - ­ ·· t•":: 
p.;: ·· • i I ·: 

... "!!of''"· 
---Hlllii~Will~g!O.i!ii..:·••.·-..;::>:·:.--:,>= ;·:-iDl--11111 
---..-~!El~:-:.. ;:-· ---.iiiS!I~·~-­

1J 
---?!ei~.o!!:-:·:·:·:·:........ . 

~jillii~.:: ·.;;a- ---!!Ill-·
--m;i6'lim':.:U'.7.J':-.;,~._lllli¥___ 

F-.,.. :: : 

--~··· ,.,____..... 

83A "" ................. SCALL 

92.A . . . . . . . . . . . . .... $CALL 
93A .. ...... ............ SCALL 
84 (parallel) ........... . . SCALL 

C. !TOH SERIES 
8510 Prowriter . . . . . S 395 
Prowri ter II . . . . S CALL 
New1 Banana .... _. . S 239 

IDS SERIES 
Microprism 480 SCALL 
Prism 80 .. . 
Prism 132 ... . 

GEMINI SERIES 
Gemini1OX . 
Gemini 15 

NEC 8023 .. .... . 
Toshiba P 1350 .. . 

SCALL 
SCALL 

. _S CALL 
- .. . . SCALL 
... .. . ... $ 419 
·- .. -· .... $1 750 

to You? 

~ 


C~-1 (par~llel ) ,. ...... .. $ 795 
c -1 !serial) • _.... ... . . . s 865 
CR -2 .. .... , ... ... . SCAU 

C. ITOHSERIES 
F-1040 CPS ...... . ...... S CALL 
F-10 55 CPS . . . . . . . . . . S CALL 

Oaisywriler l 6K. 48K ..... . .. . SCALL 

NEC SERIES 
3510 ..... . .............SCALL 
3530 . ........... ....... SCALL 
3550 . .. ...... SCALL 
77 10 • " .. ... . $2425
n2o .. .. ............ .... S29DD 

77'30 . . . . ...• . . . . ' . . $2400 

NEC Accessories ....... S CALL 

We carry a full line of Cables and Accessories 
Call (213) 470-1888 and ask us about . . 

•·'.!."'~" 
----m!~--.-;~:·:-:····:;.~-~:. 

_ .........~~-~--~..llU 

··--LL';:;;;;-·:.....·-···
-- -· 

·. 
--~"~·· 

- . 

·.......
...~...~ 

. 
..... ·....-~-­--.. 


INTERFACE EQUIPMENT 
Apple Dumpling . ......... $145 
Grappler Plus ... .. .... . . S CALL 
Complete stock ot 

Epson Accessories . _.. SCALL 
Custom Printer Cables tor 

Apple, Atari. IBM 
.TRS-80 (all models) ... SCALL 

Pr!nter stands: large...... . . $95 
Pnnter stands: small ....... SZ5 
Printer ri bbons .. . ..... . . SCALL 
Pnnter SounCI Enclosure .. .. SCALL 
Vic: 20/Comm. 64 Interlace •. SCALL 

1 LOW PRICES 
2 FREE INTERFACING BOOKLET 
3 FREE TECHNICAL SUPPORT 
4 FULL SERVICE OPTION 

We a1e so confident ol our LOW PRICES ;:1r10 SUPPO RT that we I llOWTO OROt R: Ou 1 phor1e Imes are ope~ lrom 8a..m to 6P.m. PST. Monday-PHONE REBATE " regoing to ask you ta make lfle imtiat inves lmenr by cathng Friday We acc~pl V~SA MASTERCH~RGE tat no extfa charge). per~nal
THE u • checks take two wee 10 ctear COOs accepted Same·i:lay Shipment on 

' us Inreturn. when you buy your pr1n te1 horn us we will reba te order> placed bt:lo1e 1pm. Manulac!Uler'5 warranty appllcableon atl equ1p­r .lhetOSlOI your Call anddecl. UCI 11 from your 1nvmce meiil f'flcessulljecl IOthangepr .1 nte·
Clrcle 321 on Inquiry Cllfd. 

STORE - 2357 Westwood Blvd .. West Los Angeles, CA 90064 . r neP~Neisiorc 1983 



FOR TRS~so MODELS 1, 3 & 4 
IBM PC, XT, AND COMPAQ 

The MMSFORTH 

System. 


Compare. 

• 	The speed, compactness and 

extensibllity of the 
MMSFORTH total software 
environment, optimized for 
the popular IBM PC and 
TRS-ao Models 1. 3 and 4. 

• 	An integrated system of 
sophisticated application 
programs: word prooesslng, 
database management. 
commu11ications, general 
ledger and more, all with 
powerlul capabilit ies, sur­
prising speed and ease of use. 

•With source code, tor custom 
modifjcations by you or MMS. 

• 	The famous MMS support, 
including detailed manuals 
and examples. telephone tips, 
additional programs and 
Inexpensive program updates, 
User Groups worldwide, the 
MMSFORTH Newsletter, 
Forth-related books, work­
shops and professional 
consulting. 

m!l&J§FORTH 

A World of 

D itference! 


• Personal licensing for TRS-80: 
$129.95 fo r MMSFORTH. or 
"3+4TH" User System with 
FORTHWRITE. DATA­
HANDLER and FORTHCOM 
for $399.95. 

• Personal licens ing for IBM 
PC: $249.95 for MMSFORTH, 
or enhanced "3+4TH" User 
System with FORTHWRITE. 
DATAHANDLER-PLUS and 
FORTHCOM for $549.95. 

• 	Corporate Site License Exten ­
sions from $1 ,000. 

If you recognize the difference 
and want to profit from It. ask us 
or your dealer about the world 
of MMSFORTH. 

MILLER MICROCOMPUTER SERVICES 
61 Lake Shore Ro•d, N•tick, MA 01760 

1617) 653·6136 
Circle 276 on lnaulry card. 

6, which is where the old top of stack 
was before the parameters were 
pushed on the stack by the calling 
program. 

Interrupts 
The 8086 has several somces for in­

terrupts. An interrupt can come from 
external devices, software instruc­
tions, or within the 8086 itself. The 
external sources for intenupts come 
from two pins called lNTR (interrupt 
request) and NMI (nonmaskable in­
terrupt). The INTR pin is maskable 
by the IE (interrupt enable) flag in the 
8086 flag register. Ii the IE flag is set, 
INTR can interrupt the 8086; if the IE 
flag is cleared, then !NTR can't inter­
rupt. NMI cannot be masked and is 
used mostly to report catastrophic 
events such as memory-parity errors 
or an imminent power failute . 

As listed in table 1, the software in­
terrupts are INT (interrupt) 1 followed 
by the interrupt type and INTO (in­
terru pt on overAow). The interrupts 
from the 8086 itself are divide error 
and single-step. Divide error is 
caused by a division having a quo­
tient larger than the destination 
register, such as division by zero or 
dividing a large number by 1. Single­
stepping is actually an interrupt after 
every instruction that is caused by the 
TF (Trap flag) in the flag register be­
ing set. 

When you receive one of these in­
terrupts, certain events occur. If it is 
an external interrupt, the current in­
struction has to fi..n.U;h execution (ex­
cept if it is a MOV or a POP to a seg­
ment register, then it is the instruc­

, tion following the current instruc­
tion) . All the interrupt types then 
push the contents of the flag register 
on the stack . After this is done, the 
8086 dear the IF and TF fl ags. This 
is to prevent any INTR inputs from 
interrupting the processor and to pre­
vent single- tepping through the in­
terrupt routine. Because the flags are 
saved, whatever they were prior to 
the interrupt will be restored after the 
routine is finished . Next, the 8086 
pushes the contents of the CS and IP 
registers on the stack to save the 
return address in the same way a far 
CALL does. Finally, CS and IP are 
loaded from an interrupt-pointer 

table, depending on the type of in­
terrupt. The interrupt-pointer table is 
a reserved area of memory that oc­
cupies the first 1K bytes of memory 
space, as shovm in figure 4. 

Notice that certain interrupts have 
reserved pointers for them and can 
generate those types automatically 
when they occur. Divide error is type 
0, single-step is type 1, nonmaskable 
interrupt is type 2, breakpoint is type 
3, and overflow is type 4. In addition, 
types 5 through 31 are reserved by [n­
tel for future use and should not be 
used at this time. The others are 
available for use by the INTR or INT 
instruction . For INTR, an external 
device supplies the type, and the INT 
instruction supplies the type in the 
instruction . The 8086 takes the type 
of interrupt, multiplies it by 4 to get 
to the correct table entry, and then 
loads it into the CS and rP registers. 
These table entries must be filled by 
you with the starting segment and 
offset of your particular interrupt 
routine. 1n other words, if you plan 
to include any divide instructions in 
your programs and you don't check 
the operands, you should fill the 
pointers at addresses 0 th.rough 3 
with the CS and lP values of a 
routine to handle a divide error. 

The interrupt routine should save 
any register used by it because you 
don't know when the interrupt oc­
curred for an external interrupt, and 
you wouldn' t want to destroy 
anything that you might have in 
these registers . An IR.ET instruction 
should reside at the end of the inter­
rupt. This instruction performs 
al.most the same operation as a far­
RET instruction, but it also pops the 
flags back. 

The lNT instruction can check out 
interrupt-service routines by having 
the INT instruction followed by the 
type number of the one to be checked 
or used . For example, the divide­
error routine might be the same as a 
routine needed in your program. The 
INT instruction can also be used for 
calls to an other program to service 
particular devices. Because the code 
can be located anywhere in memo:ry, 
but the interrupt-pointer table is at a 
fixed location, this makes it conve­
nient to use for this purpose. 



TEST-FLY 

A $20 MILLION JET 


ONAN APPLE? 

YES. WITH MICROSPEm. 


t the Bethesda Naval Re · arch ·em r, they've ware mach proce ·sing, fast hi-res graphics and text, 
ulscm·ered th p wer of Mi ·ro ·rEED. The 1 :ivy's turtle graphics, prim format ing, two text editor , 
engin er use thi remarkable hardware/ oft>vare unlimi ted data typ s , and incredible FORTH exten 1­
combinali9n to "fly'' an adv•mced fighter ai rcraft bility-all at speeds up to 100 times faster than Basic, 
in real time-even making ve rtical landing · on a 

USER-FRIENDLY, EASY·TO·LEARN tarting with. imulated carrier deck. A "crash" is m relv n ther 
imple command that are comfortable even forlearning experience , and an opporrunit}' to modify 

non-programmers, Micro PEED e, tend and build ,the research aircrafc- in ide che Apple-to improve 
allowing you to create your own tailored applicationromorr w' · c mb<tt plane . 
la.ngua es. Th capabili ty of your compute r will . urpri ed rhat such a sophisticated task is po sible 

ro exponemia lly, a you work in an active parr­on the Apple? o were the 1avy·. officials, and many 
ner hip with the machin , exploring and develop­ther. who h:we discovered .. . 
ing new proble m-solving facilities-creating, cor­

THE MICROSPEED DIFFERENCE This extraordinarv recting, refining your increasingly powerfu l system. 
Language ysc m exploits the rea l p cential o f the · 

DEMANDING JOBS AT LOW COST Developedmicr compute r for th fir t tin-1 . The diffe r n e 
becween MicroSPEED and other programming lan­ by a team f . tandout computer profe ionals, 

Mkro ~ PEED hru b en put to the test in fi Ids asgL1ages is 1hm ith 1icro PEED, there i · vinuallr no 
diverse as medicine, the stock marker, oceanography,l fmit to what vou can a hieve. IL mav well be the 

ultimate langttag f, r the Apple fl ai1d III and soon and th arc . In even the mo~ t challenging appli-
Lhe JBM Personal Computer). Micro PEED literally cati n , MicroSPEED u ·ers have been unanimo u 
combine the p rformance of a minicomputer with in th i1· prais of the System and manual . Typical 
an exhauslive set f us r-friendly capabilities: hard- comme nts ar : 

"Ve1:y high mm·ks:· 
Thoma. Tosch Phd., Tosch Informatl n Management. 

"The m ore 1 use MicroSPEED, tbe more l love u:• 
James L. Hocken hull , University of Wa-hingmn. 

"Greal! ... A joy to use:' 
Hem-. H::i.rris , Mi:;sion Designer, al Tech 's Jet Propul ion Lab 

"Ifyou plan to use tbe Apple 01· IBM Personal 
Computer for any demandin.g task, I.hen we built 
Mlc1·0SPEEDJo,. you:' 

am Conrell, President of Applied Analytics. 

,---------~- --- -~~~----~-MicroSPEED requires the Apple or IBM Pe~son::il Computer wirh ingle 
I d isk. Mkru ' PEED II includes_ MHz math processor. MicroSPEED 11 + 
I includes • Ml lz math proces:or. 
IApplied Ana lytics Incorporated 
I 9J 0 Brookrldge Drive 
I pper Marlboro, I ryland 20 72 l30J) 627-66<;0 
I l'm interested! M)' compute r is:_____________ 
I Please Sl"' nd mei 
I ticroSPEED II , 95.00 ___\60 Page Manual. 15-00 
I Micro. PEED II+, 645.00 ___Detailed ln form:uion 
I ame: _____________________ 

1c mpan)'------------------- ­
I Addre~-------------------~ 
I it)' Srnte Zip Phone No.( 


I Use thi. c upon to rder , r for more inform::ition. I 


•MicroSPEED ,.i-~~s= • 
I PPLE 1:; A rn.ADEMARI< o r A l'l'LH COMP TEK 11 c I 

BYTE Ausu•t 1983 USCircle 30 on inquiry care!. 



t;1rc1e 2ts6 on Inquiry card. 

""ICRC :>CPRESS 

DISK DRIVES FOR 

IBM.app1a ·TRS-SO~/HEATH" 
AND OTI4ER PEASONALJ...ICROCOMPUTEAS 
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DOS l ,1a VU<lllON 111 ii11 
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IBMl'CDDSU :JS 
.IElllRM P<A&L.ES ~PLEMOOA~ or Ell.clllONlt a.s~ FOR 

IBMPCOOS2.0 .. • ", :JS 
I un~J lllCLUO ES J RIR.\W.I, W\NDRNE ' ,jffOJIM as 

IBM'PC >-w • r11111 ClJllTllO!iI!ll. MUIJITTl-11• • MM c.uor 
llA'llWIO Rltr_. 

fl>C S.1W fl.O~P'I' ORI~ ~TllQU_O\ m 
1115m:1r1;_. IDIU'MOOIFUHi:ml! ' MEMO!!'l MOOUlfS Cill 

1411 RMI EXP'-.'1510 &5 
AST "UUJICH 

11l0JlCK CALENOAA WIM ntliY M<ll SlRIAL l'lll!l 12!1 
llllCICIOl'C Nfl , .. 135 
IWll:~LH GIW'HICS WID _ 395 

(iE)~D1SKETTES &o1-lm< f111 

1241-11 mnJl':&fl~~rirJGSlNGll>ll=:fi'fi~~~~ 
m...a S-U4' llQJBLE-SIDBl, Sl~GLE'!lllUlllE OfNsm. 

W,•tO H\19 AING , . lkl• C11 101 S"""J 29 95 

OOiSl~~'ll1~E~i~~~~o'lf~'f'l9'-E Cill 

11111 
m 
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NS 
HXO> 12" CilUlll Mlll<llOR 
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IVllCRO~PFIESS 
(714) 632-8512 EB 
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305 s_ Slate Co11ege Btvd . 
Suite 135 

Anahei m, CA 92806 

00400 

OOJfC 

00084 

00080 

0007 C 

00014 

00010 

ooooc 

00008 

00004 

00000 

...._ TYPE Z55 

(AVAILABLE I 
-

TYPE 33 

I AVAILABLE) 

TYPE 32 

( AVAILAB LE I 

TY PE 31 

(RESERVEO) 

TYPE 5 

(RESERVEO) 

TYPE 4 

tOVERfLOW) 

TYPE 3 

tBREAl<PO I NT) 

T'fPE 2 

NONMASKABLE 

TYPE l 

SINGLE-STEP 

TYPE 0 

OlVIO E ERROR 

CS BASE AOORESS 

I P OF'F'SET 

16 BITS 

Figure 4: The interrupt-pointer fable reseroes the first 'lK bytes of memory space. Each type 
of interrupt co~1tains two words, which point to the segment and t/1e offset of the interrupt 
routine tliat ltandles /hat type. 

The IN10 instruction is a condi­
tional interrupt on the Overflow flag. 
This instruction generates a type 4 in­
terrupt if the Overflow flag is set. 
Otherwise, control is passed to the 
next instruction. You could use this 
instruction after an arithmetic or logic 
instruction as a conditional CALL on 
the Overflow flag. 

If you're like me, your programs 
often have bugs in therrl.i and you 
would like to debug them easily. Two 
operations are provided to make this 
job easier. One is the INT 3 instruc­
tion, ·a special 1-byte form of the lNT 
instruction. You can substitute this 
instruction for the op code of the in­
struction that you want to set a break­
point for. Your interrupt routin.e 
would then interrogate registers, by 
pushing them on the stack, or certain 
memory locations. An INT 3 instruc­
tion could also be a way of inserting 
new instructions in a program to test 
new ideas without reassembling or 
recompiling. 

The other operation provided to 
aid debugging involves setting the 
Trap flag in the flag register. When 
the Trap flag is set, the 8086 does an 
automatic type 1 interrupt after each 
instruction, except on a MOV or POP 
to a segment register. The procedure 
you write can then look at certain 
things, display them, or do whatever 
you want. There is no instruction to 
set the Trap flag; how often would 
you use it in normal programming? 
A simple program to set the Trap flag 
might look like this: 

PUS HF 
POP AX ; Bring the flags 

;into AX 
OR AX,0100 ;Set bit 8 of the 

;flag register 
PUSH AX 
POPF ;Place it back in 

; the flag register 

To clear the Trap flag, you could 
replace the OR instruction with an 

http:P<A&L.ES


WOKING FORA 

MULTI-USER, HARD DISK 


COMPUTERSYSTEM YOUR 

CUSTOMERS CANAFFORD? 

It's theMorrow Decision [' 

Starting at SS,495 retail. Thats the 
basic Morrow lOMB system with 256K f 
RAM. Including a 14-sJot S-100 (IEEE-696) 
motherboard, a 400KB floppy, one parallel 
and three seriaJ ports. 

A bundle of software. Beginning with 
our multi-user Micronix"' operating system 
with both UNIX"' and CP/ M• 2.2 compati­
bility. The Decision I also includes WordStar~ 
word processing, the Correct-It"' spelling 
checker, Microsoft"' BASIC 80, the LogiCaJc"' 
electronic spreadsheet and Personal PEARL~ 
a relational data base manager. 

Economical expandability. For cus­
tomers with growth on their minds, the 
Decision I offers very affordable possibilities. 
Another $2,000 buys 6 MB more memory, 
256K more RAM and the ability to add 
three more users. 

A few good dealers. That's who we're 
looking for. Pe pie who know how to sell 
and service multi·user, multi-tasking micro­
computer systems. If you're one of those 
dealers or a qualified systems integrator, call 
us. We'd like to introduce you to Morrow's 
complete line of S-100, multi-user micro­
computers, disks and peripherals. Systems 
your customers can afford. 

MORROWIJ 

Marke ting Resources, P.O. Box 60055 

Sunnyvale, CA 94088. (40 ) 980·7279 


(800) 538-8157 XT. 960 

( 00 ) 672-3470 EXT. 960 In California 


0cci'l1on I, Corrc1:t·I•. 11Dd ~·1tetoft!I:\ ate 1~dcm:arl.s o f ,_torro'W. I rie:.. 

CPtM i.t. :a re:alst~d tr.Jc:maor\ or Dli:i111I· Rescart"b. Inc. 

MiCfOfOh k. :.t. ~~clt.d 1.rt1&F1U.rk ot Micrmolt Cnrporntic)n. 


~~~:i·r:~~~1rs~~=~~ ::,~rr~·~~ rnc. 
UNIX a,.• rrudcma r~ ol Bc: tJ LD'bo:ra.torid . Inc. 

l.Q(iC.UC 11 a ~r.adtnrunl Qr Softw-4 re Pmdu~'""'- lo;rl , 
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Mnemonic 

MOVSB/MOVSW 
CMPSB/CMPSW 
SCf.SB/SO&J 
LODSB/LODSW 
STOSB/STOSW 
REP 
REPE/REPZ 
REPNE/REPNZ 

Description ol Operation 

Move byte or word string 
Compare byte or word string 
Scan byte or word string 
Load byte or word string 
Store byte or word string 
Repeat 
Repeat while equal/repeal while zero 
Repeat while not equal/repeat while no zero 

Table 3: The string instructions let you work with blocks of data using 1-byte instructions. 

Register or Flag How Contents Are Used 

SI Index (offset) for source string 
DI Index (offset) for destination string 
ES Segment of destination string 
C)( Repetition counter 
AUAX Scan value 

Destination for LOOS 
Source for STOS 

OF 0"" auto-Increment Sl, DI 
1 ""auto-deetement SI. DI 

ZF Scan/compare terminator 

Table 4: The string instniCtions use dedicated registers to generate fewer n1stn1ctions, and 
tl1ey are shorter (1 byte) in length. 

AND AX,FEFR 

String Instructions 
At times, you need to manipulate 

large blocks of data in memory, such 
as moving them from one location to 
another, searching for a particular 
value, etc. You could accomplish this 
with the instructions shown in figure 
S's first program. In program 1, you 
load the SI register with the offset of 
the block you wish to move, the DI 
register with the offset of where you 
wish to move it to, and the CX 
register with the number of bytes you 
wish to move. The actual move re­
quires loading the word using SI and 
saving the word using DI. Then you 
move the pointers to the next word 
and loop back and repeat it. This ac­
complishes the tasks you set out to 
do but requires several instructions 
and extra time to perform them. 

Instead, string instructions, as 
shown in table 31 could be used to 
solve this problem. They can do byte 
or word operations and are actually 
short (1-byte) instructions. They use 
dedicated registers, as shown in table 

D YES! I would like to know more about the Article Reprint 
Service. Ple1:1se send me full details on how I can order. 
0 Please Include catalogue of available titles. 
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lnstllullon/Company ______________ 
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Address,__________________ 

Clly ______State ______ Zlp ___ 

Mall to: University Microfilms International 
Article Reprint Service 
300 North Zeeb Road 
Ann Arbor, Michigan 48106 
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• 64K. ZBM Operating 
Sysrem 
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• 12· Green Pho~phoru} 
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IDS 

• Propomonal Spacing • 8 Character Styles 
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• Sheet Feed • Gr;iphics 
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Because it lets you try Sundex's 
Personal Poyobles11111 program, 
designed to toke over tedious bill 
poylng chores. 

Personal Payables!111 

• 	 writes checks-standard or 

continuous form 


• 	 alerts you to payments coming 

due 


• 	 stores amounts povoble for 

regular payments 


• 	 keeps continuous, accurate 

balance 


• 	 handles up to 10 checking 
accounts 

And We've Token the Fear Out of 
Try1ng ... our easy-English manual 
and on-screen Instructions make It 
easy for anyone In the famllv to 
dolt. 
Start now to write off writing checksl 
To Try It-send $19.95 for 
full use of program (lfmited to 
writing 6 checks). When vou 're 
ready to buy It. coll us toll free for 
the access code and we 'll blll you 
for the balance ($80.00). To Buv It 
NOW-send $99.95 and never 
write another check

fov-:s7"i:.";';';-7a-;-;,7;;;Q-;;-• 
of your TRIAL OFFER-$19.95 

1 D I'm convinced, sand me your 
1 Panonol Poyabfas r1o1
I Progrom- $99.95 
I Speclfi,i : 	 OISM 128K OIBM 64H 

OCOMPAO 0 0'>borne 
O Apple II D Tl Profess oool 
O Apple lie 

Payment: 	 O Chedl O VISA D Moster<ord 
Colo . residents odd 3% soles to::t 

Cc•d l ____.trp, Dale - ---

SIQ'!<>Nra ---------­

Ho"'" ----------­
Addru• ---------- ­

Program #1 

;Th1s program will move a block beginn~ng at BLOCK1 to a block 
;beginning al BLOCK2. The OS reglSler is pointing at the 
;segment that contains these blocks, Each black ts 80 words 
:long (50 hexadecimal) 

LEA Sl.BLOCKi 
LEA Dl ,BLOCK2 
MOV CX,0050 
MOV AX,[SI] 
MOV [DIJ,AX 
ADD Sl.2 
ADD Dl ,2 
LOOP AGAIN 

:Get the blocks ottsets in 
,lhe index registers 
;Number or words to move (80 decimal) 
;Bring In from BLOCK1 
;Save lhis word to BLOCK2 
:Move pmnters to next word 

;Us1ng ex as a counter to do 80 11mes 

Program #2 

Jn1s program Is the same as the fi rst except 1he strmg 
,instruction Movs.N 1s used and AX Is not destroyed 

PUSH DS :Make ES point to the same segmen1 
POP ES :as DS to use as destination 
LEA Sl.BLOCK1 
LEA Dl ,BLOCK2 
MOV CX ,0050 

REP 
CLO 
MOY&# 

;Set up auto·inoremen1 o1 SI and Of 
;Same as AGAIN loop except AX is 
;nol affected 

Figure 5: Using t/1e string instnictwns to move a block of data . 

4. Registers DS and 51 are the source 
pointers (DS can be overridden as the 
segment register to be CS, ES, or SS), 
and ES and DI are the destination 
pointers. The SI and/or DI registers 
are automatically incremented or 
decremented by 1 for a byte operation 
or by 2 for a word operation. The OF 
(Direction flag) in the flag register 
decides whether SI and/or DI are in­
cremented or decremented. If OF is 
set, then you decrement or proceed 
to lower addresses; if DP is cleared, 
then you increment. The OF can be 
set by the STD (set .direction) instruc­
tion and cleared by the CLO (clear 
direction) instruction. 

String primitives perform single 
byte or word operations. Such 
prirrUtives as MOVSB (move string 
byte) and MOVSW (move string 
word) transfer the contents of the 
location pointed to by Sl to the loca­
tion pointed to by DI with SJ and DI 
adjusted. Primitives CMPSB (com­
pare string byte) and CMPSW (com­
pare string word) compare the con­
tents of the location pointed to by SI 
with the contents of the location 
pointed ta by DI with SI and DI ad­
justed, which affect the flags the 
same as a CMP instruction. Primitive 
SCASB (scan string byte) compares 
the contents of the AL register to the 

contents of the location pointed to by 
DI; SCASW (scan string word) does 
the same with AX. Only the DI 
register is adjusted with this instruc­
tion. Primitive LODSB (load string 
byte) transfers the contents of the 
location pointed to by SI to the AL 
register; LODSW (load string word), 
to the AX with SI adjusted. Primitive 
STOSB (store string byte) transfers 
AL to the location pointed to by DI; 
STOSW (store string word) transfers 
AX with DI adjusted. 

To do block operations, you can 
p lace a 1-byte prefix in fron t of a 
string primitive called a REP (repeat) 
prefix. You would use REP in front of 
the MOVS, STOS, or LODS 
primitives to repeat that operation 
the same as a LOOP instruction 
would. CX contains the number of 
MOVS, STOS, or LOOS operation s 
you want to do with a REP prefix. As 
shown in figure 5, MOVSW with a 
REP prefix accomplishes in program 
2 the same task done in program 1. 
Notice that the ES register is initial­
ized and the Direction flag is cleared 
for auto increment. Using REP before 
a STOS instruction lets you initialize 
a block of memory with a certain 
value, such as a zero to clear a block 
of memory. However, REP would 
probably not be used before a LOOS 
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VR DATA CORPORATION 
ANNOUNCES: 
THE PRICE WAR IS OVER!! 


HARD DISK 111*9955MEG . 
WINCHESTER • 

S+S Meg System 1590.00 
IS Meg System 1449.00 10 Meg System 1249.00 
15+15 Meg System 2299.00 10+10 Meg System 1999.00 

•H ard Disk Ill includes up to 2 full height Winchester disk 
drives, heavy duiy enclosure, disk controller, field proven 
power supply, 1/ 0 adaptor. and applicable cabl ing. 

•Hard Disk 111 is avai lable directly from the factory only. 

HARD DISK III & HD-505 
ADAPTOR MODULES: 
IBM·XT• IBM-PC 

~=~i'~;o• ~~~~~/~;~-n· 150

FRANKLIN• LNW-80 
TRS-80 MOD I LNW-11 ' 
TRS-80 MOD lll TRS-80 MOD 4 . e 
OTHERS TO BE ANNOUNCED 
•AVAILABLE JRD QUARTER 1983 

Call Toll Free • 800-345-8102 
AM.ERtc::AN 

EXPA.IESS"" f' .....I ~J 

• 

NEW 

HD-505 WINCHESTER 
Compact, High Density, Low Prome, 
Low Power, Sub-Mini Disk System 

SAVE $90 on 5+5 Meg 
(Fixed/Removable) Pac.kage 
Packages includes: 
HD-SOSF (Master) Fixed 5 meg 1395.00 
HD-505R (Slave) Removable S meg 1095.00 
Adaptor Module 150.00 
Disk Cart ridge for HD-505R FREEi!! 

TOTAL 2490.00 

The NEW HD-SOS WinchesterSystemureavailable through 
quality Computer Stores everywhere. Jr )'ours doesn'I have 
the HD-SOS rrom VR DATA, te.11 them lo get it. 

MASTER unit includes: enclosure, switching power supply, 
d.isk drive, conlroller, host adaptor, applicable cabling. 
SLAVE unit includes: enclosure, switching power supply, 
disk drin, applicable cabling. 

Published prices reOect ~sh dis·count. All pricesarcsubjec1 1o cha.nge whhout 
nolicc. T RS-80 and T RS DOS arc lradcmarks of Tandy Corp. Disk 111 and 
HD-SOS arc trademarks ofVR DATA CORP. 
8:30 am-7 pm EST M on-Fri.. Sal 10am-3pm 
CA BLE " VRDATA" TELEX 845-124 
All VR DAT A products a rcles ted , bumod-in. and ,..,_tcs1ed. We"rc•o proud of 
our quality con trol I hat we offer an oplional uncondi tionol ex tended wa rranty 
~overing full costs or pans and lab-Or on all VR DA A products . 

(215) 461-5300 
VR DATA-WEST

777 Henderson Blvd., Watonga, OKRdata Folcroft, PA 19032 1-405-623-8664 
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SOURCE SOFTWARE 
Proh!ss1onal -qualit y , CPIM compa tib le 
ZSO assembler accepts slandard Zltog 
mnemon ics as well as 19 pseudo-ops, 
pr1r11s a sor1ed symbol 1a1:>le and can 
read from mut11pte mput Otes Modular 
struc1ure alto ws easy ' 'ISlon as a 
cross-assembte r 

Complete souce l1s1tng With detailed 
lulonat on 1hoory ot assemblers 1s con· 
ta1ned m a 200-pag manual. Pro tes ­
'.l1onal 1ect1n1ques I ully explained Include 
Radix 40. b inary sea rch , expressior1 
processing by recursive descent , elc 

Source codeatso avatlabteon a standard 
formal B" SSSD disk 

Manua l wllh lts t ing 25 11 
Manual and 8" d isk 550 

r •o·~·gn '.l' Oe• S aod SJ i:u11•ace s 10 IJU ,tl.,,1, 

'il<t•9 f:o~l wtuc 
PO Bo 208 

Reo ean• ,.,J ono t 
(201) 530·7245 

NJ ta11dl'n's pr ·Soft 11,1 fi~ l lM I ,, 

C/rcfe 232 on fr1qulry card. 

Demo Paella~ 
av.ill•bla lt11

"""SO/lw""'°"""'""'" 

• •......,... dBASE 11'11 
• • .....,._,"'° ,.,_,,.lilf,elt,M·~ttWt 
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NOW 
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p.esentallon coodensing colllJarallve lm'~!lon abou1 
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sel ot r>em1n•r maierti1. Ii,,. at Jl)Uf Olm 1Ji01! youcan 
asst111 laie lite 1.::1s oo 8ii:li ml~sor that w111 
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anracllve binders are 11val alile 11f1h ctsseue order lor 
S25/copy 
Send paymoor (MasteiCai!I, Visa or clleek. no COO's 
please) lo Dallech MfcroS1'51ems, P.O. Bo• 810672 
Oafla~. Tl( 75381. Of jl/IDne 214/24()·9006. Mow ~ 10 
6 weeh tor dllliveiy; 
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BIG STEPPER 
stepping-Motor Driver Box 

HOOKUP AND GO! 
Provides required motor power 
Drives 4 motors at up to 5 amps per wlndlng 

whi le sensing 8 limit switch Inputs 

PARALLEL " SIG STEPPER " · 5460 
SERIAL ..SMART STEPPER" (RS232 ); $860 
STEPPING ·MOTOR TIPS COOKBOOK; S5 

Centre Computer Consultants 
P.O. Box 739 Stale College, PA 16801 

(814) 237 -4535 
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instruction . 
For the CMPS and SCAS instruc­

tions, you have the conditional REP 
prefixes of REPZJREPE for repeat 
while zero/repeat while equal and 
REPNZ/REPNE for the opposite con­
dition. These are similar to the con· 
ditional LOOP instructions. For ex­
ample, if you use the REPNE in front 
of the SCASB instruction, you will 
stop repeating if ex equals zero or if 
a match is found between the AL 
register and the location pointed to 
by the DI register. You could use the 
REPNE instruction and check the CX 
register for zero. If it is zero and ZF 
is not set, th~n no match is found . If 
ex is not zero or ZF is set, then the 
DI register is pointing to the location 
following or before the matching 
character, because it is au to ­
decremented/incremented on each 
repetition by the SCAS instruction. 
A program demonstrating this setup 
is shown in figure 6. 

With a repeat prefix, CX is checked 
for zero before the operation, which 
is different from the LOOP instruc­
tion. This means that you don' t have 
to precede the repeated string opera­
tion with a JCXZ to prevent doing it 
65,536 times. Another interesting 
point is that an interrupt can be 
recognized during a repeated string 
operation at each repetition . These 
are the only instructions that allow 
interrupts during execution because 
using a REP might tie up the 8086 for 
a long period of time. 

Printitives also permit you to build 
yqur own string operations. For e ­
ample, you could translate an entire 
block of memory from one code to 
another after the registers are set up 
correctly: 

AGAIN: LODS13 
XLAT 
STOSB 
LOOP AGAIN 

Processor-Control Instructions 
Processor-control instructions let 

programs control various 8086 func­
tions, as shown in tab1e 5. The STC 
(set carry), CLC (clear carry), and 
CMC (complement carry) instruc­
tions affect the Carry flag. Instruc­
tions STD and CLD are explained in 

http:1tl!.ora.11
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600 XL .. $199.00 
Monkey Wrench 2 . ...•.•552.75 Eastern Ft.4 t • •. •.•. . •••• . S25.50800 XL. .• $CALL$ PARKER BROTHERS OeRayAtarl ... . . . .. ....... St9.95 


1000 • .••. $295.00
Tutankham R . .• •. • •• .•. . 533,75 Math•Tlc·Tac ..•... , . •• • ... St 5.95 
Super Cobra R . •• ••..•. •133.75 Pres of US •. •• • • .. • .• . , .. . . SI 5.95 
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CAT ._ ... ., ...... S144 .00 
0-CAT.•.•.... • .• S1SS.OO 
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VIC 84 ... ... ....... . ...... SAVE 
1541 Disk Drive ., .........Call 
1525 Printer ........... . . , .Call 
1530 Dalllo.ette ....... .$84.00 
1110 Bk Ram. ..... . .. .. $53 .75 
1211 S\lper E.ltpender .$53.75 
1212 Programmers Ad.S44 .75 
1213 lllomon . .•.....•..$44,75 
Ille 20 dust cover...••. ..SS.99 
Vic: 64 dust cover.....• . • $6. 99 

HES64 
Turtle Graphics R . .... . $49.75 
Heswrltar R .......... . . $:J6.75 
Gridrunner R , - ...... , ..$29.75 
Altaek of Mui Cum R... $34.75 
Turtle Tutor R... ,,, .... $29.75 
Turtle Tra iner R........ $29.75 
Paint Brush R . ... . .... -$23.75 
Benji Space Rltlicue D .529.75 
Home Manager C/O - . "539. 75 

RANA 
DISK DRIVES 

Elite 1. .. ·- · . .. ... 5295 ,00 
El te 2 . . .... , • ..•. 5449.00 
Ellte 3 ........ . , __ SS59 .oo 

SSI 
Battle ol Shl lo ..•. .. • • 528.75 
Tlgerg in the Snow•.•• $26.75 
Cosmic Balance . • • • . • $26.75 
Knights of the Desert . $26.75 
Battle l or Normandy .• S26.75 
Germany 1985 .. .. ... . S36.75 

APPLE DUMPLING GX , , .S99.7 5 
APf>l.E DUMPLING 64 . 118 Bufl"'1S179.75 

INFOCOM 
CONTINENTAL 

Home Accountant . .•.... SS1 .75 
Book o! Apple Software , $16.75 

Zorl< I, II, or Ill. . .. •..•• .. ... $26. 75 
Oeadllne .. - . . .. . .. ... ....... 533. 75 

CARDCO commodore 
Cardprtntu I LOI •. , . ••• $499.00 
Cetdpr nl OM1 . ....•.•.. S109 .00 
5 Slot E•panslon 64 ..... 554.00 
64 Wri te NOW.......... : . $39.00 
64 Mall NOW. •.•••.. , •.• • S29.00 
20 Write NOW... .. . .. .. .. S29.00 
64 Keypad . . ... .......... S29.00 
Univers~I Cass. Int. ...... $29.75 
Printe1 Utility . .......•...• $19 ,75 

6 Slot EApanslon.. .. . . ... S79.95 
3 Slol EApan9lon.. ... . . , • 524.95 
Vic 20/64 Printer Int. • . .• 559,95 

SPINNAKER 64 

Klndereomp , •. , . .. .... , . . . , S2t. 75 
Story Moohlno ... . ......... S23 .75 
F:ice Maker .. , • ., ........ ., 523.75 
Snooper Trooper.... .. . ....$29.75 
Delto Drawing •. ... •• .• .. , •. 534.75 

HES VIC· 20 
Tor9 C ..... . ... . ... ... ... .$14.75 
HES Gemes IC ... ... .. ·· $14 .75 
HES G•mH II C •· · ·· ··· · S14.75 
\/IC Forti! Rom ..•.. .. •• . , $42.75 
HES MON Rom ... , ...... 128.75 
Turt le Graphics Rom ••. ·S·28.75 
HES Writer Rom ,•..... • 128.75 
Shamus Rom..... . . . .. ·· · S2B.75 
P·rotector Rom .. ...... .. S31.75 
Robot Panic: Rom . , .. , •. S28. 75 

BRODER8UND 64 
Serpenl1ne R •• , .• . •. . • • •• $28.75 
Chopliner R . . ... .... .. . . . S32.75 
Sealo1< A •. · ­ ..... , ••• ••• 528.75 

PARKER 20 
Fro99er fROM) ..... . . . ... S33.75 
OBert (ROM) ... . ...... . . . 533 .75 
Tutankham from ....• . •. 533.75 

PROWRITER 2P..... $699.00 
GEMINI 15 ..... . . .•. $449 .00 
PRINTMASTER ..•. $1589.00 
SMITH CORONA TP1 .. . $549.00 GORILLA GX·100 . .............$199.00
CITOH 86008, . ... ...... .. $1025 .00 
STARWRITER .. •• ... . · · · · · $1099.00 
OKI DATA 82 .. . .. SAVE. EPSON ............. $CALL 

OKI DATA 83 ..... LOWEST 

PRICE GEMINI 10 ....... $299.00
OKIDATA 84P .... AVAILABLE. 
OKI DATA 93 .... . SAVE PROWRITER ...... $365.00TRACTOR .. . •.. . •. $49.75 
OKIDATA 92 ............... SSAVE NEC 8023 . . . . . . . . . . . . . . . . . . . .. 399.00 

POLICY 
ln·s toc:k Items • h ipped within 24 hours of order. Paraonal 
check5 require •our weeks clearance before shippi ng . No 

CAL L TOLL FREE or senci order to deposit on C .O.D. orders. Frae.shlpplng on prepaid ceahordero 
wllhtn the oontlnental U.S. PA residents add sales tu. AH 

TO ORDER 

Lyco Computer 
producls subJecl to ovailablllty end price change. Advert l•ed800·233-8760 P, O . Boic 5088 
price• show 4'!b discount offered for c:a•h, add 4% for Muter

Jersey Shore . PA 17740 Cord or 111 !18 . DEALER INQUIRIES INVITED. 



Call Today for 
Our New, FREE 
Mid-year Report. 

It covers more positions and places! 

Do you know how your salary 
compares with your peers? 
Whether computer profes­
sionals make more or less 
in other geographic areas. 
Or, now that recession is 
history, what economic 
resurgence will mean in 
terms of future compensation 
levels for computer people? 

Our new, m id-year Local 
Metropolitan Computer Salary 
Survey- the most extensive 
one published to date­
details salary differences in 
major metropolitan areas 
throughout the United Stales 
and Canada. It's chock-lull of 
new statistics; some you'll 
find have changed substan­
tially from past reports. 

2 ,350 position and 
compensation categories. 

The new Survey is based 
on an in-depth analysis of 
salaries offered by our 
diverse client base as well as 
income data provided by 
thousands of computer pro­
fessionals we are in contact 
with on a regular basis. 

Not only does our new 
report provide national 
median figures, it also breaks 
out salary data by individual 
market. In all, fifty position 
categories were surveyed in 
each of forty-six markets. 
Included are positions in 
programming, software mar­
keting, sottware systems 
design, data communica­
tions. mini/ micro systems, 
data base. computer opera­
tions, Edp auditing, computer 
marketing, sales. manage­
ment, lield service and 
others- at various levels or 
experience and at different 
size computer system sites. 

A u.sefuJ tool for career 
advancement. 

The Survey is compiled by 
Source Edp, the world 's larg- 1 ­

est recruiting firm 1hat's 1 

devoted exclusive ly lo the : 
computer profession. 1 

If you 're wondering where : 
your career and income are 1 

heading, the report just l 
might be the most valuable 1 
compensation guide you 'll : 

read and refer to often. It wi ll 
not only help you evaluate 
your current career progress. 
but show you what skills are 
in most demand and what 
you can expect to earn in the 
future - with and without 
certain ski ll sets. 

Call for your FREE report. 

The new Survey is avail­
able at no charge to com­
puter professionals. Call the 
Source Edp oftrce nearest 
you to request a copy, with­

- · 

out obligation. As you'll dis­
cover, there's no better way 
to pinpoint salary levels with 
more precision or to gain 
insight into emerging oppor­
tunities. It could be the best 
reading you'll do au year. 

The world's larges• r~rulling firm clevo1ect 
exchisively to lhe COfnputer P<Oless10fl 

(When wrlling, be sure to lnclOdo your 111111. ) 



Call Source Edp today. 
Vnllod s111es: 
Arlzon• 
Phoenl• 
Cllillorr,11 
N0<1hem 

Mountain View 
S•'" Franci!ICO 
Walnu1 Creek 

Southern 
Canlun- City 
flJll@r\M 
l.OSMgelea 
Nowport Beach 
San Diogo 
T01rnnco 
Van Nuy• 

Color•do 
De"°""r 
Connecllo.ul 
Hanlon! 
Sltalfotd 
Dl1trlcl ol Colurnbla 
Wa!!.hlnglOn O.C. 
Florld1 
Ml•m 
Georgl• 
/\Uanla 

OownloWl'l 
~<1h 

llllr>Oll 
Chlca90 
Aolllng M<111dows 
lndl1n11 
lndlanapOll• 
Kanus 
Over !;ind Park 
K1111lucky 
Loufsvllln 
L<ml1lon1 
NewOrle•na 
Muylond 
Balllmor• 
Greenbelt 
TCIW300 
MnuchuselU 
Boston 
Bul1lng1<1n 
W•llesley 
Mlclllgen 
De1ro11 
Souihneld 
Troy 
Minnesota 
MtnnnaJ]<llls 

Oownown 
IYO!I 

St.Pa<JI 
MISllourl 
Clayton 
Kanllil$City 
New Hampshire 
Nashue 
NewJorsey 
Chl!tt')'Hltl 
~Ison 
Mol'rlSIOW11 
l'!lrnmuo 
Princeton 
NnwYorll 
N wYor1<Chy 

Grand C<lnlral 
PlliinSt111ion 
WallSltb•I 

Roche~1er 
SyoMol U. 
\ftllllle Plaln5 
Olllo 
Akron 
CinCIM•ll 
Cl<!lleland 
Columbus 
011•11011 
O~lahom• 
TullMI 
Oregon 
Pol1laml 
Ptlnl\lYlvenLa 
King olPrullSIJ! 
Pll~adelphla 
Plflsburgh 
Tox11 
Dail s 

CentUll 
Norin 

FOil •North 
I HOU!IDn 
I Oownlown 

IV. loop Soulll 
I SanMtonlo 
I Virgin Ill 
I Ma..a"n 
I W11hlngton 
I Bi!lh>WI! 
I Wisconsin 
I Mllwa~l«Je 
I Ceneda: 
I Onlnrlo 
I TO(Q(l.10 
I OowJ11oWn 
I Oen Miils 
I M~HlMllugD 

I 

6021279-10 I 0 

4151969-4910 
4161434-2410 
411>/!!45 -1910 

213/20Cl•8 111 
7141871 -6500 
2 131688--004 1 
714/833-1730 
6191231-1900 
2 13i540-7500 
2131781-4800 

J03n73-3700 

WJ/522-6590 
2031375-7240 

202/466-58~0 

:3051S24-3536 

4041588-9350 
404195:)-0200 

3121861-0770 
312/3112-0244 

3 171631-2900 

9 13/888-8885 

51l2/S8l-9900 

504/561-6000 

30 ln27-4050 
:l.01/441 -8700 
3011321-7044 

6171482-7613 
617/273-5160 
61,71237-3120 

3131259-7807 
3 13/352-6520 
313J36Z-0070 

61V:m2-6460 
S 12/S4 4-3600 
6121227-6100 

31 41862-3800 
8161474-3393 

60316S0--40~7 

6091482-2600 
201/494-2S()O 
20 11201 ..J2.22 
201/84$-39'00 
6091452· 7277 

2121557-Bti11 
2 1 V738-744S 
212/962-8000 
7161263-2670 
516/364-0900 
9141683-9300 

2161535-1150 
51Jn69-SO!IO 
216177 1-2070 
614/224-0GtiO 
5131461-4660 

918/599-7700 

5001223-61 60 

215/265-7250 
2151665-1717 
4121281-6540 

214/954-1 100 
214/387-1600 
6171338-9300 

713fl51--0100 
71 31439-0550 
5121342-9898 

703fl90-5610 

206/454-~00 

4141277--03'15 

4161865-1 125 
4161425-5730 
41 6/:172-3333 

.This procedure scans a buHer for a particular byte 
;character and replaces t with ano her characte The 
,parameters are passed 1n h~s order. 
;The segment of the buffer 
:The offset of the buffer 
Jhe number of bytes to scan !or 
:A word whose low byte 1s the charaaer to search for and 
:whose high byte 1s lhe character to replace with 

PUSH BP 
MOV BP.SP 
LES 01,IBP+B] 

MOV ClqBP+6J 
MOV AX ,(BP + 4] 

CLO 
SEARCH: REPNE SCASB 

JE SWAP 
JMP Done 

SWAP: MOV ES;[DI -1).AH 

JCXZ DONE 

JMP SEARCH 
DONE; POP BP 

RET B 

;Get segment in ES and orfset in 
iDI using a double word In the 
;stack (may have to tell assembler 
;by LES Dl,DWORD PTR[BP +BJ ) 
; Length to search for 
;AL contains character to search 
;for and AH has charader to 
:replace wrth 
:Auto-increment 
:Scan buffer until AL matches 
:If a match swap lhe characters 
:otherwise stop 
;Using DI with a - 1 displacement 
;because SCAS does an Increment of 
:DI, transfer the new character 
;making sure to use ES 1and not 
;OS) as the segmeol register 
:In case the last match was also 
;at the end of the butter 

Figure 6: Scanning a bit/fer for a parlicular bt;te and replacing it with another charoder. 

Mnemonic 

STC 
CLC 
CMC 
STD 
CLO 
STI 
CLI 
HLT 
WAIT 
ESC 
LOCK 
NOP 

Description ol Operation 

Set Carry Hag 
Clear Carry flag 
Complement Carry flag 
Set Direction Hag 
Clear Direction flag 
Set Interrupt-Enable Hag 
Clear Interrupt-Enable fiag 
Halt until interrupted or reset 
Walt lor TEST pfn active 
Escape lo e>dernal p rocessor 
Lock bus during next instruction 
No operation 

Table 5: Processor-co11tro/ instmctions direct various 8086 functions. 

the section on string instructions. 
The CLI (clear interrupt) instruc­

tion disables the INTR signal from in­
terrupting the 8086 by clearing the In­
terrupt flag . The ST! (set interrupt) 
Jets you recognize the 1NTR signal 
after the instruction following STI has 
been executed. 

The HCT (halt) instruction stops the 
8086 until either a reset or an exter­
nal interrupt on NMI OT INTR occurs. 
When an interrupt routine returns, 
the 8086 resumes execution with the 
instruction following HLT. 

Systems often use multiple micro­

processors. Using more than one 
microprocessor results in increased 
system performance. The 8086 is 
designed to cooperate with other 
microprocessors via its hardware and 
software structures. 

A special type of microprocessor, 
called a coprocessor, might share a 
program with the 8086, executing on­
ly the instructions pertaining to it and 
ignoring the 8086 instructions. For ex­
ample, the 8087 coprocessor, a 
numerics data processor, performs 
floating-point and trigonometric 
functions. However, the 8086 must 

http:TO(Q(l.10
http:Connecllo.ul


PICK'EM 
PREDICTS NFL GAMES 

COMPLETE WITH POINT SPREAD 
EASVTO USE 

APPLE · DOS 4.8/ APPLESOFT (5v.''I 
UlM PC · PC/MS DOS (SV. "SS/D°' 
TRS-80 DI • Tl!SDOS (SW) or CASSE'TTE 
ATARI· ATARI BASIC and SW' DISK (32K) 

or CASSETTE U6K) 
HEATH/ZENrrH ·HOOS or CP/M (5v.") 
TiflCEX/SINCl.AIR • I 6K RAM/CASSEITE 

CAVES OF ZULU 
Animated Adventure Fun 

I 16K TIMEX I SINClA1R ONLY) 

EACH ONLY $19.95 
Add $2.00 S/H per order 

(CA ruldents add appropriate sa'eJ 111X) 

• 

STUART SOFTWARE 
25381 · G Alicia Parkway 

Sul!e316 -
Laguna Hills, CA 92653 .=i. 

(714) 855-4753 
Oeo~r lnqulrlu lnullc:d 

Clrcl11 371 on Inquiry card. 

U.S. Robotics Modems 
300 I 1200 baud Auto dial I Auto AnsW'W 

New • Password S374 
New · Courier (lor Osborne) $414 
New · SIOO (ror $100 Symms) S374 

Auto Dial 212A $469 
Telpac C«ninJNQllOrlS S<!ltw., s 69 

Morrow Micro Decision 
Includes &IK Ram, zaoA . CPI M, Wor!lstat 


Spelling Chetker, Logcafc. B;wc, 

MicroSolt Easlc. 


MD1 2001\ clisk drive $889 
M02 2· 200K dlSI< drives 

"'th """"'al Pw1o.,. ea.. Ma._ S1169 
M03 2· J.'!4K dOIJble sided drives 

~" Pcnllllill p,.rlandO t&o<...,111<1 S1589 

• S3 00 l o1111 D1S1arce Pl1one call cr!!dl1 wtlh f'IMd1•5' • 

XL Syslema 
Adlvis10n ol Dal3 lnlm-matlon Systems, Inc 
967 Easl 4600 Sou th SUite ~C 
Sall lake Clly, Utah 84117 
(801) 261J.04~ 

S-100 EPROM PROGRAMMER 

EPR0"1-J2 

• Jgllqll>lll'/ S·tOO llOatd meel5 or e•ceedS IHt~OO 
• PrOQlll!I! !~ lhrooQll J< (bile) EPAOIM. 
• Tt.1r0<111eto·l<IGe<llon-t111ce p10Q1ammino !JOd;et 
•EPl!OM~ ~iwr~ lhroogb l/Dpans mi ean II< !'<llllftl 

lhrOIJQll llO POllS 111 ll!Q1H In - r;nm f~I "~ltcallllll 
• Pl(JQrammi!14 \lllllage tit""'itod Cll·boatd. 
• p.,...,~1sr Mlldlll1$ slmllllJ¥ 'OallWlon DI board 1a ~lle1"'t 
~PROM ti11e5 
PM·t-M_271lfl PM-J - 2132, 2132A PIM!­ fi8!64 

2:516,2718 f'll.i-2564 P~U -211 211 
Pt.1-2 ­ 21>32 PM'.i-2764 

• OP/McnmpaJldll C011Ucl solhnre 
loctua..tomm•nds rorprcvr..nmltllJ, $269.95 ' 
imdtltatiM, lisk t/O ill!O ea 11~ . 

tA&n 
"lcr0Dynandc1 ORDER DESK 

1·80Cl·231·1400 111410Corporation 
l<tMlcil l"IUW~> 

6:i6J Pt.lllar A" • Su 105 J'OOJl·681·'1fflol
M<m1>1110 T Jal 19 

Clrcle 268 on Inquiry card. 

APPLE lie 

80 COLUMN/64K BOARD 

29.00 

* includes printed PCB* pictorial layout
* Hsi of commands* you add parts and labor
* assembled 129.95 

ProWriler I . . . . . 369.95 

Parallel card w/cabla . . . 69.95 


We also carry a fu ll line of 
Apple &IBM Hardware &Software 

- add for- OATA·RITE 
St11pp1ng 2.50 CORPORATION 
COD 1.66 3086 Wheeling 

2ncl day air 2.00 Aurora. CO 80011 

C0 rl!S.~3'Ml> sls t;ui (303) 366·5267 
VISA/MC WELCOME 

Clrcle 129 on Inquiry card. 

DISK DRIVES 
(For PC, Mod I, Ill & IV) 

Tandon TM55·2 $~39 
Tandon TM.CO-I $189 
Tandon TM 100·2 $239 
Tandon rM 100-4 $339 
CDC 9~09 call 

PC EXPANSIONS 
MAYNARD 
DIS CON1AOLLEA $ 155 
PP dd $50 SP add $ 70 

QUADRAM 
Fout Funclion 256K copacilv 
w!IN 64 K mslalted 28 

AST 

CoinboPlus 

64 K SPC+S.,pur011ve

+Sup rSpool S269 
MegaPtus 
6~ K+SC+Supe.Dn•e 
+SuperSpO<ll S269 
110 plus(SQ St 14 
Us r 1osi;111oa. 
2nd S or P or gnma S J 

VLM Computer Electronics 
10 Par~ Place • Morri<lown NJ 079 0 

120 q 267· 3268 V<>a. MC. Chee or COO 

Clrc1a 415 en Inquiry card. 

I t 

know that an instruction coming in 
is for the coprocessor and not for 
itself. Therefore, coprocessor instruc­
tions are contained in an ESC 
(escape) instruction, which the 8086 
will ignore. The coprocessor moni­
tors the bus and, when an ESC 
comes in, captures its op code from 
the ESC instruction. If an operand 
from memory is involved, the 8086 
fetches that operand (calculating the 
address) and discards it. The 
coprocessor can capture the operand 
or the address at this time from the 
bus as well; the 8086 then goes on to 
the next instruction while the 
coprocessor is executing th.is instruc­
tion . 

Because a coprocessor might take 
a different time period to execute its 
instruction, there should be some 
coordination between the two pro· 
cessors. Before another coprocessor 
instruction comes in, the coprocessor 
should finish its current one. A pin 
on the 8086, called TEST, ac· 
complishes this mission. The WAIT 
instruction looks at this pin and, if 
the pin is LOW, the 8086 will go on 
to the next instruction. But if the pin 
is HIGH, the 8086 will enter a wait 
condition. Therefore, the coprocessor 
can pull this pin HIGH until it is 
finished with its instruction. Most 
ESC instructions, and any 8086 in­
struction that looks at a coprocessor's 
results, should be preceded with a 
WAIT instruction . 

Although multiprocessors can 
share memory and input/output 
devices, they must have their own 
programs. Often, they utilize the 
same buses to access common 
devices and take turns using this bus. 
Sharing, then, might involve some 
communication between multipro­
cessors. For example, microprocessor 
#1 could be filling a block of memory 
with new data while microprocessor 
#2 is reading that same block of 
memory. Without some notification, 
microprocessor #2 might get part of 
some old data and part of some new 
data. 

The most common method of shar­
ing a block of memory is to set up 
one location as a flag to let each pro ­
cessor know that this block is in use. 
Therefore, each microprocessor 

Circle 19 on Inquiry card, 



WE KEEP GOOD COMPANY 

Dealers 
LJberly Computer Sales 
Tempe. AZ 
(602) 94S-8216 
(800) 328-8905 outside AZ 
Compusales 
Lawndale. CA 
(2 13) 370-3224 
K.J. Murphy & Company 
San Francisco. CA 
(415) 391-5950 
Compumax 
Gaines\Olle. FL 
(904) 375-7737 
Advanced Business Systems of Jax 
Jacksonvllle, FL 
(904) 396-4414 
lnfoSystems, Inc. 
Tampa. FL 
(8 13) 223-5266 
Atlanta Sotlware House 
Decatur. GA 
(404) 292-2146 
Malor MIU, Inc. 
Glenwood. IL 
(3 12) 7 55-2500 
(800) 323-8832 outside IL 
Soulhem Computer Systems 
Shelbyvi lle. KY 
(502) 633-5639 
Soll Supply & Systems 
Burling ton . MA 
(617) 229-6666 
Invent Software, tnc. 
Mineola , Long lslanel 
(516) 294-7670 
J.A.M. Compuhus, Inc. 
Long Island. NY 
1516) 543-3770 

Legal Computer AppllcaUons, Inc. 
Long Island. NY 
(5161 488-3338 
Haslba/ Hams Assoc. 
New York. NY 
(212) 92S.0104 
Advanced Data Technology Corporation 
Greenvine. OH 
[513) 548-7747 
The Software Place 
Austin . TX 
(512) 453-0851 
Houston. TX 
(713) 781- 1468 
Marshall Business Equipment 
Marshall . TX 
(214) 938-83i1 
Business Computer Systems, Inc. 
Sal1 Lake City. UT 
(801) 967-0820 
H & H Computer Enterprises, Inc. 
Blacksburg . VA 
(703) 552-0599 
micro MAX 
Reston/ Herndon, VA 
(700) 471 -4156 
Byte Size Solutions., Inc. 
Sea ttte. WA 
(206) 783-9599 
Tolat Computer Center 
Washington , D.C .. Metro 
(703) 836-8188 
Fan Computer Center 
Langley. B.C. Canada 
(604) 875-1221 
vanc.ouver. B.C. Canada 
(604) 533-5337 

Distributors 
Electrical Equipment Company 
Phoenix. AZ 
(602) 275-7801 
Software Resources 
San Rafael. CA 
(800) 851-9009 
(800) 651-9010outside CA 
Computers, Plus 
Ta llahassee. FL 
(904) 386-6635 
Van Ausdall & Farrar Inc. 
Evansvi lle. IN 
(812) 424-5736 
Fort Wayne. IN 
(2 19) 432·1547 
Indianapolis, IN 
(317) 634-2913 
South Bend. IN 
(219) 289-4006 
Soll Source, Division of Continental Resources 
Boston Metro. MA 
(617) 275-2175 
K.R. Computing 
St . Louis, MO 
(3 14) 721-3168 
Professfonal Automated Systems. Inc. 
Columbus. OH 
(614) 890-1095 
(800) 231-1367outsldeOH 
Lone Siar Micro, Inc. 
Dallas. TX 
(2 14) 521·2001 
(800) 527-5076 outside TX 
Futech International Corporation 
Grand Prairie. TX 
(214) 660-1955 

The 13-enchmark •Sa 1ederafty registered tradema1k ol Metai;ofl Coroonmon 

aaaaaaaaaaaaaaaaaa 

MetasoftCorporation • 6509 West Frye Rd. • Chandler, Ar iz. 85224 • (602) 961·0003 • (800) 621 -1908 

Circle 257 on inquiry card . BY'ra Auau1t 19'3 427 



"FANTASTIC! 

SIMPLY FANTASTIC!"* 
Inexperienced users Just love ltl 
Professionals won't part wltn It! 
Self-demo, compare and discover 
wnat makes 

CU MS EA 
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LOWEST~ 
PRICES~ 

BASF Qualimetric 

Diskettes 


• Same·day shipping 
• Dea ler lnqulrles Invited 
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Call Toll Free 
(800) 221·3460 
In CA. call (800) 821·6668 
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i:iin \~' (805) 687·7143 

Circle 256 on Inquiry card. 
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-COM PUTER PAPER-
PrintetJ with vour name, club, any-

chin,g. Paper is white 20# stock and 

lits all printers using 9Yix41 oancinu­
ous paper (B~x1 1 when detached]. 

500 sheets 514.95, 1000 

aheet:s S24.95. We pay ship­
ping. Texas orders add 5 1!.! % tax. 

Select ink color : red , blue. brown, 
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Circle 2-42 c11 Inquiry card, 

agrees that if this location contains a 
hexadecimal 01, the block is in use. 
The microprocessor must then set it 
to 1 if it is using that block when the 
flag is dear. A simple method is to 
move a 1 into the AL register and ex~ 
change the AL register with thjs flag 
location. If after this exchange AL is 
still a l, then you know that the block 
is being used by another processor. 
But if AL is zero, then the micropro­
cessor can use this block, and the flag 
location is already set to 1 by the 
XCHG instruction. 

However, there is one problem 
with this setup. The microprocessor 
must use the bus twice to do the 
XCHG instruction; once to read the 
memory contents and once to write 
the contents of the AL register in this 
location. However, in between these 
operations another processor might 
get in there and do the same thing, 
and you once again have the same 
problem. The 8086 has provided a 
prefix called LOCK in its instruction 
set. Any instruction preceded by the 
LOCK prefix gains total control of the 
bus for the entire instruction; no 
other processor can gain bus use un­
til that instruction is done. This in ­
struction affects one 8086 pin, called 
LOCK, which causes the hardware to 
lock the bus. 

Conclusion 
You have perceived the many ad­

vantages that the 8086 offers pro­
grammers. Its addressing lets you ac­
cess many types of operands for your 
instructions and accommodates dif­
ferent types of program develop­
ment. The instruction set is versatile, 
and added operations make the pro­
gramming task easier. The 8086 sup­
ports high-level languages with 
memory-based variables and pro­
duces compact code. 

I hope that this series of three ar­
ticles will help you when you work 
with the 8086, whether you are pro­
gramming it or debugging its 
listings. • 

Stephen Heywcwd is 1111 insl mclor with /nit/ 
CU&tomer Training and is involved with prepara­
tion of the 8086 C(IUrst. He ca11 be cont~c!etl at Jn. 
le/ Corporalio11, 27 Industrial Aue., Chelmsford, 
MA 01824. 
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Book Reviews 

CBASIC Use r 
Gulde 
Adam Osborne, Gordon 
Eubanks Jr., and Martin 
McNiff 
Osborne/McGraw-Hill 
1981; 214 pages 
sottcover, s 16.95 

Reviewed by 
Dr. Bruce R. Evans 

"The CBASIC language 
may be the most advan<;ed 
version of BASIC yet 
created ." 

Adam Osborne never was 
wishy-washyl Don't, how­
ever, let this outrageous 
quotation from. the caver of 
CBASIC User Guide put you 
off. CBASlC is a super lan­
guage, with lots of business 
software written in il. If you 
are going ta modify any of 
these programs or write your 
own, you need this book. 

Much of the book's infor­
mation ls included in the 
documentation that comes 
with CBASIC , but the 
CBASlC manual is poorly 
written, edited, and printed. 
Not so with the CBASIC User 
Guide. As an example, six 
pages of error messages, their 
causes, and program re­
sponses to them tell more 
than the reference manual's 
ten pages. For this reason 
alone, any CBASIC program­
mer needs this book close by . 

This book is more than a 
reference. Rather than dole 
out a single line demonstrat­
ing each command, the 
authors illustrate commands 
in the context of entire sub ­
routines. Their d.iscusi!iion of 
the differences between and 
uses of WHILE . ..WEND 
and FOR...NEXT loops 
opened my eyes. ln your 
BASIC, does a dimensioned 
variable start with the 
subscript 0 or 17 My manuaJ 
doesn' t men tion this, but the 
CBAS/C User Gidde not only 
does but further explains how 

this can affect memory size. 
CBASIC supports compound 
lF statements, but l wouldn't 
have known this from the 
manual - score another p lus 
for this book, which tells me 
about this. 

This book is filled with 
meticulously wriHen short 
programs that you should 
enter and run. By doing this, 
you can feel the language, get 
used to good programming 
style, and learn useful con­
cepts without realizing it. 

A few programs are not so 
short : the authors go into a 
great deal of detail about the 
video display input and out­
put of programs. Here is an 
area in which many ex­
perienced computer users 
have a blind spot. The 
authors reminded me that, 
not only do most business 
users of personal computers 
not know the things pro­
grammers take for gran ted 
about the use of per.sonal 
computers- how to signal 
the end of input by hitting the 
Return key , how to format 
their response to an INPUT 
statement- they are actually 
afraid of the machines. This 
makes programs that are 
fault-tolerant and easy ta use 
a necessity. They also remind 
us that CBASIC programs 
should be made to run cor­
rectly on tenninals that use 
different commands to ma­
nipulate the video display. 

By itself, chapter 11 on file 
structure makes the book In ­
va luable. What files are 
about, how they are ar­
ranged, and how we affect 
them are all fully discussed 
here . The chapter also talks 
about the dangers of leaving 
files unclosed, how this can 
accidentally happen (such as 
by inputting Control-Z), and 
haw to program around these 
problems. Seven sample pro­
grams give a feel for handling 
sequential and random-access 
files. If you are not comfort­
able with files after reading 

this chapter, you never will 
be. A.gain, the basic informa­
tion Is available in the 
CBASIC manual, but it's not 
well explained there. 

Does this book have any 
failings7 Yes, it does have a 
few. The title is misleading. It 
should be CBASIC Version 2 
User Guide. Because of sig­
nificant differences between 
version CBASIC 2.x and 
earlier versions, you should 
not use this book if you have 
an earlier version . 

A strong point of CBASIC 
is that it alJows 31-letter vari­
ables; a weak point of this 
book is that the authors tend 
to use aU 31 letters in their ex­
amples. To the uninitiated , it 
i5 co.nfusing to see examples 
that use such variables as 
THIRTY.DAY.MONTH% 
or a line such as 

MTD.PAY=MTD.PAY+ 
FN.NEAREST .CENT 
(NETPAY) 

Although long var iable 

names are invaluable in 
documenting a program, they 
are needless complexities 
when illustrating the pro­
gramming language itse.Lf. 
FinaUy, was it really neces­
sary to include six pages of 
hexadecimal-decimal conver­
sion charts at the end7 This 
leaves the reader wondering 
if the writer is paid by the 
page! 

The CBASIC User Guide is 
produced in the tradition of 
all Osborne books. It is well 
written, we11 printed, and 
high priced, I think th.e fir~t 

two features justify the third. 
I recommend this book to 
anyone using CBASlC and 
even more to anyone who 
isn't using it yet. • 

Bruce Evans is 11 ftmiily pl:ysi­
ci1w wi'tl1 Q l1abby interest i'tr 
electronic computing who prac­
tice.s in Toronto. He can be 
reached at 16 Marwin R.d., 
Pichring, Onl11rio, UV 2N7 
Canada . 

BYTE's Bugs 


Bad Resolullon In 

Power Supply 


A drafting error marred the 
System Notes article "A 
High-Resolution Analog-to­
Digital Converter for the 

' 	 TRS-80" by James Cameron 
(February 1983 BITE, page 
378). The schematic diagram 
of the suggested power sup­
ply, shown in figure Z on 
page 384, contajned a re­
versed et of pin numbers for 
the 7905 voltage regulator. 

Furthermore, the capacitors 
were not properly specified 
and some of their polarities 
were reversed . 

For the benefit of our 
readers who may want to 
build that power supply, the 
corrected circuit is shown 
here above. Ow apologies to 
those of you who were in­
convenienced . 

Our thanks to Michael H . 
Butler of Beltsville, Mary­
land, and others for pointing 
out the problems.• 



These career 
opportunities 
are alread 

ow there's a sou rce of employment infor­
mation as techni ally advanced as the job open­
ings it off rs . 

It's called CLEO. It's Computer istings of 
Employment Opportunities. A few minutes on 
your personal computer with CLEO and you've 
got the inside story on today's fast-changing 
technical career market. 

CLEO is c lassified adverti ing that talks back. 
You 're guided through every step by explicit on­
1 ine instructions. You te l l CLEO what job cate­
gories, companies, or geographic locations in­
terest you. Then CLEO calls up the appropriate 
ads right on your screen . 

CLEO job listings are updated daily, and ac­
cess to the ystem costs you nothing but the 
price of a phone cal l. You can even apply for 
positions righ t from your term inal. If you're 
looking, or just curious, don't reach for today's 
paper- it may al ready be out of date . Reach for 
your computer te rminal. And CLEO. 

CLEO acces : (213) 61S.8800 
300 BAUD, ful l dupl x, standard ASCII ode. 

Ac s assistance : (213 ) 618-1525 . An electronic 
publ ishing activity of The Copl y Press, Inc . 

Today's career 
news is right here. 
Recruitment advertisers - call (213) 618-0200 collect 

to find out how you can place your ad on CLEO. 
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Book Reviews 

An Assembly 
Language Course 
Mark Fohl 
Petrocelli 
I 982; 169 pages 
hardcover. s17.50 

Reviewed by 
Tim Kilby 

Re.member sweet Mlss Fen­
wick, your eighth-grade math 
teachet1 When you left her 
class you re.ally felt you h.ad 
learned something. She knew 
just how to explain all the 
details. You weren't forced to 
memorize; you learned to 
reason out solutions lo prob­
lems. And she offered fun ex­
tras that helped you get the 
broa,d picture of what math 
was all about. Looking bac'k, 
you remember that you 
didn 't Feel pressured in her 
class; eighth-grade math 
wasn't really heavy stuff to 
learn when it was explained 
properly. You were building 
a foundation for everything 
that was t'o come in all the ad­
vanced mathematics classes. 

That's the way you will 
feel about An Assembly Lan­
guage Coutse: unpressured 
and easygoing-a sturdy 
footing for fu ture study. Not 
at all a bad way to be in­
troduced to assembly l.an­
guage. 

Let's face it. Only the Mar­
quis de Sade could enjoy pro­
gramming in assembly lan­
guage. Even if it had a fancy 
French name it wouldn't be 
more palatable. But there 
comes a time when resistance 
must be replaced with the 
spirit of challenge and the 
promise of efficient, fast 
code. At that time, An 
Assembly Language Course 
should be on the top of your 
reading list, 

Author Mark Fohl should 
be commended for providing 
a "generic" approach to 
assembly language. His 
choice of the Motorola 

MC6800 microprocessor and 
jts instruction set should not 
alienate users of other micro­
processors. In fad, those of 
you with other computers 
(myself included; I have the 
6502) wlll benefit greatly by 
his instruction. Because I was 
not expecting to be a full­
fledged assembly program­
mer by the last chapter, 1was 
able to concentrate on prin­
ciples, logic, and operations . 

There is a laconic di.scus­
sion of the 6800 architecture 
and instruction set, which 
you will find valuable in 
studying your micropro­
cessor's structure. While not 
confusing the reader with in­
struction sets of other pro­
cessors, Fohl does suggest 
similarities to look for. His 
first-class explanation of the 
binary number system, as it is 
used in assembly language, is 
excellent reading for novices 
trying to unders~and how 
computers work. And a short 
source-code listing of a radix­
converter routine (binary, 
octal, decimal, or hexadeci ­
mal) is not only useful as a 
learning tool, but it would be 
a great utility program to 
have on file. 

Don't expect to write a new 
Alien Invaders game after 
reading A11 Assembly Lan­
guage Course, however . 
You'll need a good reference 
book for your specific micro­
processor and a lot of ex­
perience writing simple 
routines in assembly before 
you tackle any big jobs. 

Perhaps the most impor­
tant topic discussed in the 
text is the assembler pro­
grams themselvesi what they 
are, how they work, and how 
they differ. (Even assembly 
language, as close as it is to 
the computer's own lan­
guage, must be converted in­
to machine-readable code. ) 

Other questions answered 
include the following. What 
is an assembler, exactly1 A11d 
how does the two-pass as­

sembler affect the readability 
of source code7 When are 
cross-assemblers and macro 
assemblers preferred? Why 
would you want an assembler 
capable of conditional or 
relocatable assemblies? All 
these issues are discussed for 
the reader's complete under­
standing of the assembly-lan­
guage process. 

I can by no means be con­
sidered a.n experienced 
assembly-language program­
mer. I've learned by necessity 
to writ.e subroutines that will 
speed my BASIC programs or 
do tricks otherwise unattain­
able. By spending many 
hours poring through refer­
ence books, by reading what 
assembly source code l cou ld 
get my hands on , and by an­
noying knowledgeab l e 
friends, I have learned what 1 
need . 

I would have had it much 
easier if [ had just possessed 
An Assembly Language 
Course. Then those pseudo­
ops and addressing modes, 
and the LDAs, CLCs, BNEs, 
and }MPs, wou ld not have 
been so confusing. And I 
would not have had to stare 
blankly so often at the person 
tell ing me about the la.test 

-

such-and-such macro assem­
bler. 

Assembly 13!1guage need 
not be as punishing as all that 
for you. Many of you may 
take to assembly coding 
quicker than a dog takes to its 
bark . Fohl's book may even 
be toQ light for a few of you . 
For almost everyone, though , 
it should prove to be a tasty 
first course in a promising 
feast. 

Miss Fenwick knew the 
most efficient way to get you 
thinki11g for yourself . She 
made sure you had the solid 
background you needed. 
Ever since that class you've 
been glad for h~ving her as 
your teacher . Think of A,1 
Assembly Limguage Cotirse 
that way. It 's not the com­
plete picture of assembly lan­
guage-no book is, nor 
should be , It just se ts the 
stage with efficient and con­
cise explanations. Miss Fen­
wic.lc would approve. • 

Tim Kilby i5 a mic:roc:omputor 
programmer and computer con­
sul1m1t . His "'ride ''Character' 
Editor for /li e. Atari" appearer/ i11 

the December 1982 BYTE, HI? 
can bl' reac/ied c1/ RR 1, Box 
288-8 , Sperryv ille , VA 22740. 

-

BYTE'S Bugs 


F• ulty Phllo1ophy 

In trying out the 32-bit 
multiply program in Thomas 
Starnes's ar ticle "Design 
Philosophy Behind Mote· 
rola 's MC68000, " Rober! 
Delaney found a bug. (See 
the May 1983 BYTE, p. 342.) 

In listing 1, the instruction 
ADDQ ~4,A7, which appears 
as the second to las t instruc­
tion on page 358, should be 
deleted. It causes an incorrect 
result and does not al1ow re­
storation of the stack pointer 
to its entry value upon com­
pletio.n of the last instruction. 

Breakout 

Box Broken 


Two circuits using the 
LM324 op amp in Steve Ciar­
da 's "Build an RS-232C 
Breakout Box" will not work. 
properly in their present con­
figuration . (See figure 3, page 
38, and figure 4b, page 41 , in 
the April 1983 BYTE.) Re­
versing the input connections 
will correct this drafting er­
ror. 

Our thanks to Harold 
Balyoz in Flagstaff, Arizona, 
for spotting this mistake.• 



With the ECHO speech synthesizer from Street Electronics 
whatever you type on the keyboard, your computer can say. The 
ECHO's text-to·speech system gives your computer an 
unlimited vocabulary whjle using a minimum of memory. And 
now a diskette of fixed natural sounding words is available 
to enhance the ECHO ]['s voice output. 

Nearly 400 language rules are contained in the ECHO's 
text-to-speech algorithm. These rules enable the computer to 
pronounce most correctly spelled words. When in the text-to­
speech mode the user can select any of 63 different pitch 
levels, and have words spoken either monotonically or with 
intonation by using simple control character sequences. The 
rate of speech can be fast or slow; words can be spoken in 
their entirety or spelled letter by letter. The ECHOs also 
pronounce punctuation and numbers. Words can be encoded 
using phonemes and diphthongs when the text-to-speech or 
fixed vocabulary is not required. 
Applications are unlimited, ranging from phone answering, 
educational and training programs, to games and aiding the 
sight and speech impaired. The ECHO is a complete stand 
alone unit which is compatible with most any computer; it sells 
for $299.95. The ECHO ][, which plugs into the Apple][, is 
priced at $149.95. 

Contact us about the ECHO/PC for the IBM Personal Computer. 

Street Electronics Corporation 
1140 Mark Avenue Carpinteria, CA 93013 

Telephone (805) 684-4593 

Call toll free for demonstration (800) 221-0339 
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User's Column 


Epson QX-10, Zenith Z-29, 

CP/M-68K, and More 


Significant subjects are surveyed by our sagacious savant 

They say April is the cruelest 
month. It certain1y was for me. April 
began with a trip to Houston for the 
L-5 Society Space Development Con­
vention. I went directly from 
Houston to Ithaca, New York, where 
I delivered the C. P. Snow Memorial 
Lecture; from there to New York City 
to see agents and editors; direct (well, 
it was supposed to be direct until 
United Airlines managed some in­
teresting routing) from NYC to San­
ta Cruz for a conference of an­
thropologists and science-fiction 
writers; back home in time to do my 
taxes; and north for a week in 
Washington state, where several 
scenes from our next book are set. 
Somewhere along the way I threw 
my back out. 

Withal I managed to play about 
with the Epson QX-10 computer; we 
have CP/M-68K for the Sage; and 
there's a nifty new terminal from 
Heath /zenith. I even managed to 
answer some mail, although, alas, not 
all l would like to have dealt with. 

The Epson QX-10 
The Epson QX-10 is now available, 

and I'm told it's selling well. It comes 
in two models: with a fairly standard 
keyboard that has a number of 
special-function keys marked in the 
usual manner and with the HASO 
keyboard designed by Chris 
Rutkowski of Rising Star Industries. 

by Jerry Pournelle 

The ''standard" keyboard model 
comes with CP/M software; the 
HASCI model comes with Rising 
Staes Valdocs software package. 
You're also supposed to get a disk 
with the CP/M operating system . I 
don' t have that yet. By the time you 
read this, however, it will surely be 
included with any package you could 
buy. 

First the machine itself: I love it. 
The Epson QX-10 is compact and 
handsome enough that my wife will 
even allow it in the living room. The 
keyboard is very nice. It's missing 
some keys, such as tilde and curly 
braces { - - } , but there are ways to 
make it produce them. 

The keyboard is very typewriter­
like; it even preserves some annoy­
ing typewriter features. For example, 
the Shift Lock is not an "alpha lock'' 
but a true shift lock: it puts the 
numbers and punctuation marks in 
uppercase. Also, it falls out of Shift 
Lock when you hit the Shift key. 
These are features, not bugs, accord­
ing to Epson: it wants the machine 
to be so much like a typewriter that 
anyone familiar with one will be able 
to use the QX-10 without any 
adjustments. 

The QX-10 has many nifty features. 
Little tights on certain keys, such as 
Insert and Shift Lock, tell you what 
mode you're in . When you first 
power up the Epson, it goes through 

a series of internal checks (not 
described in the manuals I have, so 
I can't say precisely what) that flash 
all the lights in sequence. 

The screen is pretty. The character 
set is nice, and a single keystroke lets 
you put in boldface and italic text that 
actually look like boldface and italic 
on screen . In other words, there's just 
a lot to like about the Epson QX-10. 

Alas, there are also things to 
dislike . Not about the hardware; if 
the Epson has any hardware prob­
lems, I'm not aware of them. I've 
never had a hardware problem with 
the machine, and I'm very fond of its 
little half-height 51/4-inch double­
sided double-density disks. 

The problems are in the Valdocs 
software. 

Valdocs is an enhanced text editor 
intended for the absolute novice user. 
You can do just about anything you 
like from within the editor; it's like an 
operating system. For example, 
there's a full four-function calculator 
with memory; the results can be put 
into your document. You can aJso use 
the Calculator mode to sum up col­
umns of numbers; I used it to 
prepare my expense accounts for my 
April trips. Like Wordstar, there's pro­
vision for running specific outside 
p rograms: I presume that one of 
these days there'll be things like spell­
ing checkers, footnotes, and the like. 

The Valdocs system is ven; easy to 



hen 19'. 
-.1m"1~ii.t.r,. a nation­

euttiorlzeCf service centers 
8i(ty for speedy repair on your six­

month end-user warranty. 

Just think of it: everything you want in a 

letter-quality printer... anywhere you want it. 

Only $599. 

Transtar 

P.O. Box C-96975, Bellevue, Washington 98009 
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learn. You don't have to open a smgle 
document .. You just start using it, and 
soon you can type letters and such 
like. Online help is available at all 
times~ and a big Undo key will pret­
ty well cancel anything you just did 
and don't like. 

There are a number of other 
helpful features. There's a com­
munications system that's supposed 
to work with an optional modem; I 
don't have that, so I can't say how 
well it works, but from the descrip­
tion it sounds pretty good. The mail 

management system also includes a 
"card .file" system that Jets you keep 
names, addresses, and telephone 
numbers, and get at them from in­
side the text editor. 

The Valdocs system creates a kind 
of database with multiple index en­
tries for each file you've saved, so that 
it can display your file directory in a 
number of ways: sequential, alpha­
betical, or, because you can have 
multiple-word file names, as a cross­
indexed directory listing. 

I'he s stem h as a Schedule func-

The DS120 Terminal Controller makes your LA36 
perform like a DECwriter®m. 
The Datasouth DS120 gives your DECwriter~ Il the high speed printing 
and versatile performance features of lhe DECwriter~ ID at only a frac­
tion of tbe cost. The DS120 is a plug compatible replacement for your 
LA36 logic board which can be instaUed in minutes. Standard features 
include: 

• 165 cps bidirectional printing • RS232 interface 
• Horizontal & VerticaJ Tabs • 20 mA Current Loop interface 
• Page Length Selection • Top oi Form 
• 1104800 baud operation • Adjustable Margins 
• 1000 character print buffer • Double wide characters 
• X-on, X--0ff protocol •Parity selecti n 
• Self Test • Optional APL character set 

Over 5,000 DS120 unjts are now being used by customers ranging from 
the Fortune 500 to personal computing enthusiasts. In numerous instal­
lations entire networks of terminals have been upgraded to take advan­
tage of today's higher speed data 
communications services. LSI 
microprocessor electronics 
and strict quality control en­
sure dependable performance 
for years to come. When ser­
vice is required, we will 
respond promptly and effec­
tively. Best of all, we can de­
liver immediately through 
our nationwide network of 
distributors. Just give U5 a 
call for all the details. 

computer corporation 
4216Stuart Andrew Blvd. • Charlolle , North Carollna 28210 • 70./ 523·8500 

tion that keeps track of dates and ap­
pointments in an electronic date­
book. That too is accessible from 
within the text editor. 

In other words, Valdocs is really 
splendid in conception, being a lot of 
what I've always wanted. The trou­
ble is, you pay a high price for all 
these features. 

The first problem is obvious from 
the other side o the room. The 
Valdocs system is slaw. It seems to 
take forever to do disk operations. 
There's a reason, of course: when 
Valdocs saves a file, it makes entries 
in a whole series of indexes. This is 
all to the good, but it can be 
maddening. 

rve been taught that when you do 
creative writing on a computer, the 
first rule is "Save Early And Often:' 
There could be a power failure. Some 
fiend could pull the power cord. The 
computer could ingest a moth. 
Anything can happen, and unless 
you've saved that text from memory 
to disk, when something does hap­
pen, that text is gone. 

The obvious way to save a file in 
Valdocs is to use the Store key, but 
that takes foreuer, after which you're 
in an empty buffer. You have to 
reload your file in order to continue 
working on it. lt took me much more 
than a minute to save a one-page 
memo, then retrieve it to continue 
working. When you consider that I'm 
likely to save a long article such as 
this one 10 times an hour, and that 
it would take more than 2 minutes for 
each save, you can see I just can't do 
that. 

There's another way to save your 
work: press the Copy Disk key, wait 
about 15 seconds, and press the Un­
do key. This stores your work in a 
temporary workfile that will 
automatically be accessed the next 
time you tum the machine on-a 
neat feature, and certainly a guard 
against power failures. 

The trouble is that it hasn;t made 
any backup file. If you want a backup 
file, you have to use the Store system. 
You'd also have to use a different file 
name. 

When you do a save with Wordstai;, 
WRITE, Magic Wand, and most other 
editors I'm familiar with, certain safe­
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ty measures happen. Assume you 
save your text as FOOFILE.TXT. If 
you've previously saved that file, the 
disk will contain a file named 
FOOFILE.BAK (or .BAC) . Now you 
save again. The system saves your file 
as FOOPILE.$$$ (or some other tem­
porary name), and only after a suc­
cessful save and verify does it erase 
FOOFILE.BAK, rename U1e old .TXT 
file to .BAK, and name the new file 
.TXT. If there's some disaster (power 
failure, really screwed-up sector on 
the disk, whatever) during the save, 
you've still got copies of your work. 

Valdocs doesn't do that. If you use 
the Copy-Undo save, or if you Store 
and don't give the file a new name, 
it writes over your only previous copy 
of the file: in other words, it bets all 
that it will be successful. 

I'm not that confident. Alas, 
though, in order to have backup 
copies, I'd have to use Store, and 
that's just too slow to tolerate. 

Joyce Lynn, the very friendly voice 
of Epson's hot line, tells me Rising 
Star is working on the problem -and 

should have some new and faster 
software by next fall. Indeed, every 
time I pointed out problems in the 
Va1docs software, I was told that 
they'd fix it; that this is an evolving 
program, and when they get all the 
problems fixed, they'll send the re­
vised system to everyone who bought 
the old. I believe that, too; but I do 
think prospective customers ought to 
be warned that they're part of a 
development process. 

There's a second problem: Va1docs 
comes with the "TPM" operating 
system. Roger Amidon, systems 
group manager for Rising Star 
(which produced the software for the 
Epson), has told me many times that 
(1) TPM is better than CPIM, and (2) 
for all practical purposes you use 
TPM exactly the same as CP/M. 

The first statement may be true, but 
I cannot agree with the second. As 
an example, TPM doesn't have the 
CP/M STAT program to allow you to 
set the output port as TTY:, nor does 
"ZPIP" allow PIP FILENAME='ITV: 
(or vice versa) for file transfer. I'm 

told that TPM has a highly efficient 
batch processing system that's much 
more useful than CP/M's SUBMIT, 
and there are other excellent fea­
tures-but I'm also told that the TPM 
user documents will be available Real 
Soon Now. Thus, fair warning: if you 
buy the Epson Valdocs package, 
check to see that you're getting all the 
documents you need, including one 
on the TPM operating system, or be 
prepared to work entirely within the 
Valdocs editor environment without 
ever exiting it. 

I had some real problems using 
Valdocs. Chris Rutkowski told me 
that was because 1 was too sophisti· 
cated; this is intended for rank begin­
ners. [Editor's Note: See the corres­
pondence between Rutkowski and 
Pournelle on page 442.) Fine . As an 
experiment, I put the QX-10 and VaJ­
docs documents on John Carr's desk 
and hid his Selectric. John is an as­
sociate editor on science-fiction an­
thologies; he doesn't normally use 
computers. 

At first John liked it a lot, and he 
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certainly was able to use it right off 
the bat without reading a lot of 
documents. After a while, though, 
problems showed up. 

ltem: the QX-10 uses a single Z80 
as both CPU (central processing unit, 
or brain) and as the manager for put­
ting the text onto the memory­
mapped screen. That's not inherent­
ly impossible, of course; Zeke TI, the 
machine I'm writing this on, does 
precisely that. However, the VaJdocs 
software just overwhelms the Z.80, so 
that what goes on the screen lags 
what you type by an appreciable 
amount. This is very annoying, and 
you don't really get used to it. John 
said he hoped he'd never have to type 
a long document with that . 

Second, VaJdocs doesn't have any 
way to print except to store it first. 
That means that it takes a minimum 
of two minutes to address an 
envelope. The Valdocs documents 
describe a "screen dump' feature that 
will print whatever you see on the 
screen. When we tried that with an 
address, however, it locked up the 

machine so that we had to reset it to 
get out; double plus ungood. 

Third, Valdocs doesn't know how 
to print one sheet at a time. It's ap­
parently fine for continuous fanfold, 
but if you want to use letterhead, 
you've got a problem. The program 
won't accept variable top and bottom 
margins; you have to set the bottom 
margin for the whole document, and 
of course the proper margin for the 
first page of letterhead is not the 
same as for the second and follow­
ing sheets. 

Finally, it's just plain slow all 
around. Example: l wanted to create 
64 VaJdocs files to check whether the 
directory could handle more; I 
created a three-line test file and 
started in . Save. Restore. Save. 
Restore. I was watching The Pajama 
Game, but the movie ran out before 
I was done: 2 hours and 20 minutes. 

Getting from the beginning to the 
end of a six-page document takes 15 
seconds. Deleting the first three 
pages of the same document takes 30 
seconds. Killing unwanted files takes 

nearly a minute each. 
In my judgment, the Valdocs sys­

tem is noble in objective, but I don't 
think they'll ever get it to work 
reliably at an acceptable speed on a 
ZBO. If Valdocs were available for 
something like the Eagle 1600, with 
its hard disk and 16-bit processor, it 
might be a different story. 

There's also some confusion on the 
philosophy of Valdocs. On the one 
hand, Epson tried to make every­
thing similar to what you'd ex­
perience if you were using a type­
writer. Alas, then it put in a number 
of undocumented features, some ex­
cellent, but none of which you can 
reason your way to. Then, finally, Ep­
son added other (definitely useful) 
features that assume you have read 
and absorbed all the documents and 
are reasonably familiar with com­
puters. A lot of this looks as if it were 
designed by a committee that doesn't 
meet very often. 

Valdocs is evolving. Some of the 
problems may be fixed by the time 
you read this. I hope so; but I have 
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to review what I have, not what I'm 
told is coming. 

Alas, too, I think Epson is up 
against a fundamental limit. Apple's 
Lisa software pushes the Motorola 
68000 chip right up to its limits, 
which is why Lisa is so slow. In my 
judgment, Valdocs has pushed the 
Zilog 280 chip past its limits; I'd love 
to be proved wrong, but I don't think 
Valdocs will ever run properly until 
something like the 8086 or 68000 is 
used. 

The Epson FX-80 Printer 
The FX-80 is Epson's newest top-of­

the-line dot-matrix printer. It has very 
good print quality. With proper soft­
ware to drive it in the '1etter-quality" 
mode, it would certainly be adequate 
to produce submission-quality 
manuscripts and correspondence. 

This is a really nifty printer; we had 
it working with the QX-10 a couple of 
weeks ago, using it to print graphs 
we made with the Valdocs graph­
construction program. (The graph 
program is very similar to the CHAR­

'ION graph program that comes with 
the Otrona.) The FX-80 made neat 
graphs of all kinds: pie, bar, wavy 
lines, and scattergram. 

There's one feature that's also a 
problem. The feature is '1ast form ac­
cess/' meaning that the FX-80 is 
designed to let you remove the last 
page printed without wasting a 
sheet. The problem is that the design 
that allows this makes it very difficult 
to get the paper into the machine; in 
fact, I couldn't do it until a nice young 
lady at the Epson booth at CCS 
showed me how. (The secret is to ig­
nore the instructions in the FX-80 
manual.) Once you get the fanfold 
paper in, the printer works fine. 

The FX-80 is not well designed for 
feeding in a sheet at a time. With 
proper text-editor software you could 
use letterhead paper, but as Valdocs 
is written at present, that's very 
difficult. 

In fact, we had so much difficulty 
with paper feed that we finally 
hooked up the MPl Model 99G 
printer to the QX-10. John Matlock of 

The Printer People sent me a cable to 
allow that; he's interested in a speed 
comparison between the 99G and the 
FX-80. I haven't done that test yet, but 
the 99G certainly prints both letters 
and graphs with quality at least equal 
to the FX-80. It also has a normal ex­
ternal tractor that lets you feed in the 
paper without problems, and it 
works just fine. Full comparison 
another time. 

Comparing Editors 
One of the panels at the West Coast 

Computer Faire was devoted to text 
editors and word processing. I'd in­
tended to go to it, but I got trapped 
in something conflicting. It was con­
ducted by Arthur Naiman. I met him 
for about one minute before his 
panel. I'm sorry I missed the panel, 
because I'm told it was very good. I 
believe that, because last week 1got 
a copy of Arthur Naiman's new book, 
Word Processing Buyer's Guide, and 
that's excellent. 

I would be proud to have written 
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We take on 
Ted Turner 

DHL,#1 Worldwide Courier Express, now makes 
time-critical deliveries overnight throughout the U.S. 

Circle 136 on Inqu iry card, 

"For overnlght delivery of time­
cri tical documents and packages 
anywhere in the U.S.," says Turner, 
"they're the next best thlng to 
taking It there yourself 



Epilogue: A look at Valdacs 

As you know if you read ferry's col-

1,mn, our inlrepid user had some prob­
lems with i-bldoos. Searching for an 
explanation, he called Chris 
Rutkowski, president of Rising Star 
Industries, with his comments and 
sent Rutkowski a draft version of this 
month's User'.9 Column. What-follows 
is the exchange that ensued between 
Rutkowski and l'ournelle. 

Dear Jerry, 
Upon reflection, it seems that 

your criticisms of Valdocs are 
primarily related. to the difficulty 
of adapting the Va1docs environ­
ment into a preexisting CP/M en­
vironment. That is, you have a 
number of computers, a large 
body of software, and far more 
peripherals than anyone would 
call average. Add to this your data 
and text files, and cleal!ly1 you are 
pretty well established. 

Taking a QX-10 with Vctldocs and 
integrating it into all Gf this is not 
a trivial tasl<. "But then, no ene ever 
said it was, or that Valdbcs would 
make that job any easier. 1'his is 
not a function of Valdocs, which is 
a user environment; it is a function 
0£ the operating system, and in 
this regard, TPM is no different 
from CP/M, Unix, or any other. 
Without c.o:mplete and proper doc­
umentation, the user will find it 
impossible to meld the system in­
to a preexisting complex. And this 
documentation is not included 
with the first release of the 
machine. 

But before you criticize this too 
strongly, please remember two 
things. First, the primary target for 
the Valdocs system is the person 
who will use it as a stand-alone 
system. For this user, the problems 
you encountered are of no conse­
quence, for nGw at least. Second, 

we are taking action to ensure that 
the documentation required to ful­
ly integrate the QX-10/Valdocs 
system with other environments is 
provided. This includes 

•a TPM primer, whieh is being 
written by the author of a popular 
CPIM primer 
•a plug-in 8-inch and 51/•-inch 
disk-controller card that will 
facilitate the easy transfer of soft­
ware between the Valdocs system 
and any CP/M system 
•a Valdocs technical manual that 
thoroughly doouments the Val­

11lt bolls down 

to this: Valdocs Is 


not well suited 

as a hacker's 


environment, nor 

was It ever 


Intended to be." 


docs database filel) the bit-mapped 
screen drivers, etc. (This sectien 
will be of interest only to those 
who wish te write software spe­
cifically for the Valdocs environ­
ment.) These should be available 
by August. Thus eve.n the inher­
ently difficult job that you are at­
tempting wfil be feasible. 

I disagree that the Val.docs sys­
tem was ''designed by geniuses for 
use by idi,ots:' unless you define 
idiot as "someone who neither 
knows nor cares about how a com­
puter functions internally-who 
only wants to use the machine as 
a tool:' 1 call that person normal. 

Your statement that our philos­
ophy is confused is both inaccu· 
rate and inappropriate. As Jong as 
the user remains in the Valdocs 
environment, things are simple 

and stra.ightfoJ'ward, although 
capable of quite sophisticated and 
comprehensive interactions. But as 
soon as the user departs that en­
vironment, he's on his own, just 
as he's on his own using any other 
ope.i:ating system/computer com­
bination. The current expert-level 
settings are arranged so that at the 
novice levels, even the possibility 
of departing the Valdocs environ­
ment is precluded. Thus the 
novice does not ne~d to under­
stand the operating system to en­
joy the user environment. 

Your observations ab0ut the 
slowness of the Epson disks is the 
result of comparing apples and 
oranges. A Store from within 
Valdocs is not a simple file save. 
The Indx program, which is in­
voked by Store, is a complex cross.. 
indexing database filing system 
that has little in common with that 
of any othet word ptocessor on the 
market. When Store is invoked, 
numerous disk operations have to 
take place to update the database 
(in a hard-disk en'vironment with 
a large index, this could amount to 
dozens of operations) . This can, 
quite logically1 take a minute or 
more. 

Obviously, using Store as a 
measure of disk speed is not like­
ly to produce meaningful results. 
While we are pot using track buf­
fering or cache buffering to 
enhance disk speed, the Epson 
disks are otherwise quite com­
petitive With any others on the 
market. We can perform a more 
meaningful test by exiting from 
the editor to the menu by press­
ing the Menu key. From the menu 
we can chain to other Valdocs 
modules without having to close 
any temporary files or the like. 
When chaining from the menu to 
other modulesJ the length of time 



from the keypress to the blanking 
of the screen is the length of time 
it took ·the system to load the pro­
gram off disk and start execution. 
Press one of the other function 
keys, such as MAIL, SCHD, or 
DRAW. lhe results are interesting: 
Schd, which is about 521< bytes in 
length, takes about 13 seconds to 
load. Mail, at 371< bytes, takes less 
than 10 seconds. Frankly, while no 
hard disks need feel thr-eatened, 
the'se times are quite respectable 
and are typical of what a user 
would expect to experience with 
any CP/M-like system using 
SIA-inch drives. 

As you observed, the Store 
mechanism is too slow to be useful 
for a Save. As a result, we created 
a separate mechanism to execute 
Saves. This mechanism has been 
in every version of Valdocs you 
have ever seen. (Note that when 
you press CONTROL Q a new 
menu appears in the editor. This 
menu allows normal CPIM such as 
Saves, Retrieves, Directories, etc. 
However, we felt that such oper­
ating system operations were inap­
propriate for an elegant Save 
mechanism.) The actual Save 
mechanism is documented on 
page 2- 24 or 2-25 of the Valdocs 
manual. In short, with only two 
keystrokes, you can save any file. 
The length of time t0 execute this 
save is only 15 seconds or so for 
files of any lengtn. 

While chaining from the editor 
to any other function, all editor 
work files are closed (which is the 
mechanism of a Save). This as­
sures the user that his woFk is safe 
and also provides some unique 
capabilities. For example, at the 
end of a workday the user can 
chain out to menu and thenp oWel' 
down. When he xeboots the sys­
tem in the morning, he'll find that 

Valdocs will sign on with his file 
.in plac~, all tabs and margins cor­
rectly set, and his cursor exactly 
where he left it in the documel'\t. 
.Additionally, this ensures that 
s.imply using the various funcmons 
of VaJdocs continually saves the 
user's wo.rk. Thus the need to 
knoWingly perform a discrete Save 
operation is dramatically reduced. 

This Save mechanism is not in­
tuitive, but, then, the necessity te 
do Saves at all is in no way in­
tuitive. So, the need to save your 
work and the procedure for doing 
it can easily be taught in the same 

"The current (May 
1983J version of 

Valdocs Is only a 
starting point. Much 
remains to be done 

to add In every 
possible feature." 

place at the same time. (In devel­
oping Valdocs and HASCI, we 
have found that there are perhaps 
a half-dozen things that a prospec­
tive user must learn.) By August, 
Save will have been reduced to a 
single keystroke. 

Our reasons for using TPM are 
many and valid. TPM has a Chain 
function, without which Valdocs 
would have been nearly impossi­
ble. It also supports a multibank 
system as well as up to 255 user 
areas and allows cross-user opera­
tions (vastly superior to CP/M's 
user constructs) . By August, TPM 
will have hashed direotorles and 
numerous other improvements. 
Our reason for choosing TPM was 
that in 1982, TPM already sup­
ported many of the features Row 
being introduced in version 3.0 of 

~IM. TPM is compatible with 
both 1.4 and2.2 versions of CP/M, 
but that doesn't p:tean that their 
user interlaces are identical. {Most 
common commands- DIR, ERA, 
PIP, SAVE, REM, etc:--how.ever, 
can be used identkally, even 
though they possess numerous en­
hancements.) It means that they 
are functionally equivalent. The 
goal of Computer Design labs 
(authors of TPM) was, of course, 
to have any CP/M-compatible soft­
ware execute properly within the 
TPM environment. This has been 
no easy task. 

CP/M was written in 8080 code, 
and more than one developer 
using CP/M ona Z80 took advan­
tage of this to do some very 
strange things wjth the additional 
Z.BO registers. Furthermore, more 
than one aspect of CPfM is docu­
mented quite poorly, complicating 
the tas}.(. As of tltl's writing, we 
know of no CP./M program that 
does not run correctly under TPM. 
If any are found, the folks at CDL 
will be delighted to remedy the 
situation. 

Your difficulties are in fact a 
function of your highly developed 
c01:nputer literacy: through the 
traditional school. of hard knocks 
you've learned a lot of painful 
lessons abeut the need for docu~ 
mentationi the dangers of systems, 
and so on, lessons tha.t simply 
don't apply in the Valdocs environ­
ment. It boils down to this: 
Valdocs is not well suited as a 
hacker's envirorunent, nor was it 
ever intended to be. However, 
your statement that Valdocs is not 
suitable for professional writing 
tasks is in disagreement with the 
findings of oar other 30 or so test 
sites, which .include a great many 
professional wordsmiths. 

The current (May 1983) version 



of Valdocs is only a starting point. 
Much remains to be done to add 
in every possible feature. But our 
stated goal is that "90 percent of 
the potential users of Valdocs will 
never need any software not pro­
vided directly by the Valdocs en­
vironment!' lt is a tall order-and 
one which we expect to have large­
ly accomplished within a year. In 
the meantime, most users will find 
Valdocs very satisfactory for most 
applications. Users who have very 
specific requirements in mind are, 
as always, well adyised to checlc 
carefully before assuming that Val­
docs will or will not suit their pur­
poses. 
Chris Rutkowski 

Dear Chris, 
I really think you have misun· 

derstood, and perhaps my readers 
may, so 111 try to be more clear. 

Agreed: integrating the QX-10 
into my system here was what I 
first had in mind. l'd still like to try 
it 4s a small computer using one or 
another text editor. However, I do 
not know what terminal it emu­
lates, and I still have no CP/M for 
it. TPM may be excellent, but I 
would have to write an assem­
bly-language program to transfer 
files, as far as I can see. The pack­
age I got with the last software 
delivery said "Your QX-10 paclcage 
may not be complete. The follow­
ing items may be o.n bacl<order: 
CPfM Diskette, CP/M +Manual.'' 

In any event, I put the system in 
the other room and put the Selec­
tric away. I paid John Carr's time 
to have him learn the system and 
handed him the manuals. John, an 
associate editor on science fiction 
anthologies, is totally unfamiliar 
with CP/M or any other operating 
system. His computer experience 
in the past has been eonfined to 
using a text editor after someone 
loaded the editor for him. Thus 
this seemed a fair test. 

Whep. the system crashed (after 
the directmy was full) completely 
without warning, it didn't make 
John feel better about the QX-10. 

I should, I suppose, have shown 
him how to cancel files (or he 
should have done it, from reading 
the manual). Most of the files in 
the system were nothing more 
than addresses. That's one of the 
most serious problems: WE 
COULD NOT MAKE IT PRINT 
WITHOUT SAVING THE FILE 
FIRST. 

We tried the S reen Dump in­
structions, and they don't save the 
file. What are we supposed to do? 
Save the address for the envelope, 
using Store-which takes a faidy 
long time- then cancel that file, 
which takes more time? 'l'rue, we 
often use window envelopes, but 
one of the major difficulties we 
had was with the print system 
using letterhead and single sheets 

"As I understand It, 
untll you Store the 
document, you are 

writing over your last 
Save. That's not 

what I wou'ld call 
safety." 

of paper. I'm trying it now, with 
the disk that came with the docu­
ments, presumably what is for sale 
to the public. We1l see what 
happens. 

!ncidentally, now I'll try the set­
up program and set the clack and 
such. 

I changed the printer to FX-80. 
It was already set to the expert 
level. I fear I can make no sense of 
the input command; if there's a 
way to set things to TI'Y: , I cannot 
find out how that is done. Other­
wise, as instructions dictated, I did 
not change anything. The clock, 
incidentally, is very accurate and 
has been running on time within 
a minute since the machine 
arrived, 

Now for your points. I will wait 
for the TPM Primer. My remarks 
are pretty well confined to the ex­
perience within the Valdocs sys­

tem, and we'll look at the Epson 
as a small computer independent 
of that when we have either of the 
TPM documents (I have one set1 
but they didn't explain how to 
transfer files. Unfortunately, the 
Osborne is not here just now; it 
reads a lot of formats, and 1 could 
transfer files from it to the Epson, 
etc., but that just doesn't seem 
reasonable). 

1 anxiously await the new con­
troller that allows reading and for· 
matting (I presume it will either of­
fer a variety of disk formats or will 
write to previouslyformatted disl<s 
in the format they are in. I expect 
that it can read from one format 
.and write to another, as the Lobo 
does). 

l'd love a look at the Valdocs 
technical manual, but l don't real­
ly need it for what I'm trying to do 
now, 

I still want Valdocs to work very 
much. I would like to have the 
whole system, with the database 
and address book and all the other 
features. H0wever1 until we can 
easily and conveniently write let­
ters and do the general work of the 
office here, the other features 
aren't relevant. 

It is certainly a drawback not to 
be able to change bottom and top 
page margins within a document. 
I don't think I can do that. I will 
try again.. . . No. When I change 
the bottom margin, wherever I 
am1 1 find myself at the top of the 
page again. This means that the 
system is nearly useless for letters 
on letterhead and not very good 
for other documents because you 
must format your text all at once. 
I have just tried the Size key, but 
1 don't think it does anything. 

More thaughts. For those used 
to computers, the type "dragsu 
across the screen and cursor mo­
tion is very slow. I agree that's a 
function of what yeu're used to, 
and I am, on purpose, aceustoi:ned 
to the fastest and best word pro­
cessing system. 

Incidentally, the hyphen feature 
of Valdocs is a fatal error. Valdocs 



broke my line at the hyphen in 
word-processing. l had not .in.­
tended the word te be bro:ken 
there. Most authors do not want 
the machine t.o decide things like 
that for them, and 1 always send 
my manuscripts with no hyphens 
at all unless I intended them. I 
never leave a hyphen at the end of 
a tine because that would be am­
biguous to a typesetter or copy 
editor. 

I will now try to Save using the 
instructions in the manual. I used 
Copy Disk, waited for a new 
prompt, and then pressed UNDO. 
Saving these three pages took 
21.19 seeonds, which 1agree is Iea­
sonable. But it is also counterin­
tuitive and differs from the 
philosophy we have up to now 
been led to expect. Moreover, I do 
not believe this makes a backup 
copy. As I understand it, until you 
Store the document., you are 
writing over your Jast Save. That"s 
not what I would call safety. 1 am 
probably a fanittic on the subject 
of document integrity, but I am not 
likely to change, and neither are 
most authors. 

I'm willing to pelieve you about 
TPM, but the fact is that I have 
been unable to make TPM do 
what CP/M's Stat program does. I 
have also been unable to figure out 
how to do the equivalent with 
whatever programs TPM employs. 
It may be a wonderfu1 operating 
systern, optimized and all that, but 
1 don't have what it takes to learn 
it. 

I would mctke the following im­
provements in Valdocs: 

1. Have a Kill program that lets 
you run down a list of fileS and 
mark each D for Delete; then 
when you execute the program, 
it gets rid of them, 

2. Make it possible to print with­
out Storing the file. Sometimes 
we only want a short let~r; we 
have no intention of kee.ping a 
cop~ and were interested in 
getting the work out the door. 
Same for addressing envelopes; 

we have to keep a typewriter 
around to make mailing labels 
and envelopes. 

3. Allow 	imbedded format com­
mands of some kind se that, for 
example, we could change the 
bottom margin on page 2. 

4. 	Have a Setup file that you can 
put your favorite defaults into. 
Tabs, for examp1e; why must I 
set them for each document? 

5. Naturally, you must have a way 
ro deal with John's data disk 
disaster. Was that an older copy, 
or does it happen on all? I may 
test this tonight. Try to overfill 
the directory, and overfill the 
disk, and see what happens 
with the distribution software. 
First we will test the system to 

''I agree that users 
don't need to know 
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going on In the 
system, but they 
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see how well we can print let­
ters. I have fooled the FX-80 in· 
to believing there is paper by in­
serting a second sheet be.hind 
the first, but that's a pretty 
lousy way to have tQ proceed. 

6. 	 I'd think, then, that mating the 
system with the printer would 
be useful. There should also be 
an Install program that would 
let you use Valdocs with the 
RS-232C port so that it could be 
used with Diablo and NEC 
Spinwriter printers, although I 
agree that these new Epson 
printers preduce high-quality 
work. 

7. 	The Shift down-arrow doesn't 
:really move to next visible page, 
but up a few lines. Perhaps you 
need a Multiplier key, as in 
EMACS, MINCE, and Word­
.master; in those~w multiplies 
the next command by a factor of 

4. Multiple uses multiply in 
cascade. 

As to 11designed by geniuses for 
execution by idiots;" I agree that 
users don't need to know every­
thing that's geing on in the sys­
tem, but they sheuld be able to do 
things quickly and easily. 

Anyway, there's a lot to like 
about Valdocs, and it could be ter­
rific if implemented on a faster 
machine with a hard disk. Also, 
when finished for the Epson, I 
agree that it could be about as 
good as any system I know of, 
especially for the price. 

I have t<:> quit now. We'll see how 
the printing goes. (Editor's note: 
At this point in the letter, the 
sentences are printed diagon.ally 
aqoss. the page. After some in­
vestigation, Jerry discovered that if 
you msert the paper into the 
printer crookedly and then try to 
fix it, the printer begins printing. 
The reason for this is that the soft­
ware sensor that determines 
whether the paper is indeed in the 
printer can be tripped before 
paper is located correctly under 
the print head. Jerry's letter con­
tinues now after several lines that 
illustrate the problem better than 
this description. , , . P. C.] 

If you do not tell the printer to 
stop between pages, it does a 
formfeed when it .starts, though 
you didn't tell it to, so don't try that 
with a single sheet in the machine. 

The slowness of this screen is 
about to drive me crazy. I can type 
about fout words ahead of the 
screen, sometimes, and some­
times not; it's not obvious what 
the relationship is. But I could live 
with all that. What I can't live with 
is the inability to write lettets. 

It is now n:oci and I began th.is 
at 8~50. That's a lot of time for a 
6-page letter. It took one minute 
and two seconds to Store. We1l do 
that a~1 and retrieve it. I have 
been an hour and a half Writing 
this. 1 would have done far better 
with a Selectric. Sigh. 
Jerry Poumelle• 
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Text conth111ed from page 440: 

this book. It's dear, objective, and to write it.) 
damned thorough. It even has a Naiman uses an interesting point 
review of WRITE, the text editor I system to evaluate word-processing 
use; Naiman read on e of my articles programs; thus you can see exactly 
and managed to get hold of Tony why he rates the various programs 
Pietsch, WRITE's author, and buy not t he way he does. This book discusses 
only WRITE, but a computer mod­ just about every text editor I know of, 
eled after Ezekial . plus a lot I had never heard of before 

l gather from Naiman's book that, reading his book. Anyone con­
like me, he has just about every templating the purchase of a text 
word-processing an d text-editing editor or word processor should run, 
program in existence. He even wrote not walk, to the store and get this 
the Sybex Introduction to Word Star. book before spending a single d ime 
(Interestingly, Naiman used WRITE on word-processing software. 
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The .Z..29 
When the new Zeojth Z-29 

keyboard arrived, I was about to go 
off to "Bellingham; I wouldn't be able 
to do anything with it for at least a 
week. As it happens, the night before 
the Z-29 arrived Chuck McMannis' 
home terminal had died. Chuck is 
our new research assistant. The solu­
tion, therefore, was obvious, and 
Ch uck took the Z-29 home with him. 

When I came back I found he had 
made his other boss (the one who 
pays him a living wage) buy a Z-29 
for their minicomputer. Chuck thinks 
the Z-29 is the best thing he's seen for 
the money. The following is largely 
drawn from his report. 

The Z-29 (H-29 in kit form) is a 
second-generation machine. 1t fixes 
most of the identified bugs that ex­
isted in the Z-19 and adds a detach­
able keyboard as well. Not only that, 
it has been sculpted to make i t more 
like a Selectric. It has excellent feel. 
Some find it a bit "thick" for sitting 
on a desk although perfect for put­
ting on your 1ap; I haven't noticed 
any problems at all. 

If your system can use a Z-19, you 
can plug in the Z-29 and run . ln ad­
dition, the Z-29 can emulate a 
Hazeltine 1500 and a Lear Sjegler 
AOM 3A. Best of all, from Tony 
Pietsch's viewpoint, it has a full ANSI 
(American National Standards In ­
stitute) mode. This is important 
because all the big computer com­
panies are moving toward the ANSi 
Standard communications mode . 

I'm not entirely happy with the key 
layout. The arrow keys are put over 
for right~hand use ~ they're grouped 
above the Retum key. I'd prefer a 
small separate left-hand pad of ar­
rows with Home in the middle. This 
is a matter of tabte and what one is 
used to, of course, and it won't take 
long to get used to the Z-29 layout. 

The character set is aesthetically 
pleasing. There are several new at­
tributes: underline, blink, and half­
intensity. The screen is 24 by 80 with 
a twenty-fifth status line. The twenty­
fifth line accesses a built-in real-time 
clock. An alternate character set is 
included. 

It does have problems. They work 
hell out of the 8051 chip in there, and 
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Now your computer can say anything and say it well. 

Introducing the Votrax Personal Speech System. 


Quite articulate. 

The unlimited vocabulary Votrax 
Personal - peech )'Stem is the most 
ophistica tcd, low cost voice synthe­
·izer available today. It highly 
urticulme tt:xt-to-. pet:ch rnmslatur lets 
your computer properly pronoun e 
convt:rsati ma\ words al least 9 5 % 

o 	 thetimc.. " 
For all those 

unusual w01·ds and • 
proper names, )'OlL 

can define an excep­
tion word rable and 
srorc )'O ll r own translati ons. 
And remember, the en ti rely 
self-contained otrax P ystem 
get" your computer talking 
with >tit usi ng 311)' valuable 
computer memoq•. 

Built-in versatUity. 

Much more than just a voice oucput 
device, the Vorrax PS System lets 
you mix eithe r speech and sound ef­
fects or speech and music. A pro­
grammable master dock and 255 
programmable freq uencies give you 
unmatched control of speech and 
sound effects . 

T he Votrax PS ystem offers user 
expandable ROM for cu wm appl i· 
cations, user downloadable software 
capability and sound effects 
subroutines for easy user program­
ming. lrs program mable speech rare 
provides more natural rhythm, wh ile 
16 pr grarnmable amplirude levels 
give you greacer control of word 
emph asis . 

Actual ·i?.e: 12 .2"x4.5"x2 . ()" 

Friendly to humans. 

csigm.:d to look like a primer to 

~ ·our computer, rhc \ 'otrax P ~ >'Stem 
is extremely ea:;y t use. It can be used 
in tandem with )'Olir printt:r without an 
additional interface ca rd . Both serial 
and parallel port cnme srn ndard, 
allowing ~'OU to connect the \ otrax P 

rstem to virtually anr rn mputer. 
Speech, mu ic and sou nd effect are 

unly a P RINT stntc1rn:nt away. 

What to say after "Hello" . 

Bu ·in ses ' ill appreciate spoken 
data tran mis:iun , narration of graphi 
di play and unmannl'.d, ora l produ ·t 
demon trations . poken vi;rification f 
data input wi II make computer · much 
ea ·ier for rhc blind ro u e. _chool chil­
dren can receive c mprehen ive 

The Vot rax Personal peech System 

Is covered b}' a limi ted warr11nry. 


Write Votrax for a free copy. 

500 rcphenson H ighwa , Troy, M l 48084 


computer instruction with voice text­
books as well as spoken drills and 
testing. And then, late at night, you can 
make those adventure game explode. 

A quick list. 

D H ighly articu lare otrax rexHo­
speech tran ·laror . 

D 255 programmable frequencies for 
spee<:h/ sou nd effects. 

D 16 amplirudc levels. 
0 " imult:ineous peech and oun d t:ffects 

or speech and music. 
D 8 octave, J noce nrnsi c synthesi . 

D Serial and p1lrallel in ter ce. randard. 
D User programmablt: master clock. 

0 ser defined exce pt ion 
word rable. 

D 	Use r programmable speech 
rate, ampli rude and inflection. 
D ser expandable ROM 

for cust m applications. 
D User downloadable 

software capability. 
D 	3,500 cha racter 

input buffer: sub­
divisible for a pri nrer 
buffer . 

O ] nternal speaker and externa l 
" pcakcr jack . 

D Real time clock and 
8 user defined alarms. 

0 O ral power up and error prompt ing. 
D X-on/X-off and RT -CT handshaking. 
D Programmable Baud settings (7 5-9600 . 
O ! nterru prdrivct1 Z-80 microprocessor . 
O Parallel/ erial interconnect modes. 
D P roper numbers ring translation ; tht: 

number "15 4" is pronounced "one 

hundred Rfty four" , 


To order , see you r loca l compu ter 
retai ler or call toll-free 

1·800-521 · 1350 

Michigan resident , p lease call 
J 13) 588-03 4 1. iasterCard, or 

per· onal check accepted. The price i · 
$395 plu $4 fo r delivery. Educati nal 
discount ava ilab le . Add sales tax in 

Michigan and California. 

@ \'OTRAX 19112 
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Clrcle 486 on Inqui ry card. 



Zenith didn't supply· enough 
memory: the buffer is only 32 
characters long, and that can be over­
run. I'd have thought with memory 
so cheap the company wouJd have 
provided at least- 128 characters; 256 
would have been better. It did pro­
vide an X-ON X-OFF handshake 
routine (a way to tell the computer 
''Stop sending! My buffer is full!"), 
but I hope that one day there11 be an 
upgrade to add more memory, 

For reasons I do not understand, 
the cable connecting the keyboard 
plugs in at the back of the terminal . 
Nearly every terminal does this; I 
can't think why. 

TI1e brightness control is a knob on 
the back of the terminal, neatly 
placed so that you cannot adjust 
screen brightness while sitting where 
you'll look at the screen. Obviously 
Zenith ought to have made this a 
software adjust (as with the Otrona) . 

Note: Steve Ingish of Zenith tells 
me putting the connection and con­
trol on the back saves about $50 on 
the terminal's price. 

On the plus side, Zenith has pro­
vided a software setup menu; no 
longer must you flip physical switch­
es, then tum the terminal off and 
back on to change the terminal pa· 
rameters. Another plus that Ciarcia 
will like: the.re's almost no EMT (elec­
tromagnetic interference). 

Chuck McMannis' final comment 
is, '111 you can find a better terminal, 
buy it." He has seen nothing he likes 
better at anywhere near the price. 

l tend to be a little more cautious; 
l want to experiment with the Z-29 
for a while. Even so, there's a very 
good chance that the Z-29 will 
become the principal terminal for our 
workhorse machines. Except for that 
small memory buffer, I've seen little 
about it that I don't like. Before 1 
make a final judgment, thoµgh, the 
Z-29 will go over to Tony Pietsch's 
place, where he and Nor Singh will 
install a version of WRITE optimized 
for the Z-29 and making use of all its 
special-function keys. Then I'll decide. 

I have to admit, though, that the 
only serious rivals to the Z-29 are 
speciaJ-purpose terminal boards that 
let me, in effect, program my own ter­
minal optimized for my own needs. 

1 have a couple of those, and I'll 
report on them in another column. 
Meanwhile, I like the Z-29 quite a lot. 

Oh, It's Easy 

To Get It Running ... 


In Ithaca I was taken to task by a 
professor of computer science. I have, 
it seems, been unkind to Pascal and 
have confused the language itself 
with particular implementations. I 
pointed out that T can only evaluate 
implementations; this is the User's 
Column, and I don't generally write 
about stuff my readers can't use. 

He agreed, but then told me With 
some vigor that there exists a public­
domain UCSD Pascal that can be 
made to run on most CP/M 5-100 bus 
systems. He also informed me that 
it's a wonderful implementation, 
complete with easy methods for 
opening and closing both sequential 
and random-access files under 
CPIM ; features I very much want. 

"Wow," r said. "How can I get this 
running?" 

"Well, it's easy. If l had access to 
your system and your CBIOS (cus· 
tomized basic input/output system), 
I could have it running in no more 
than a clay," he replied. 

I quic:kly lost interest. Alas, I can't 
afford to have him come to Holly· 
wood and install this marvel, nor, I 
fear, is that practical for many of my 
readers. 1do recall that Maclean had 
an earlier version of UCSD Pascal 
running and had real problems with 
the built-in editor. It was also very 
slow. This caused him to learn PLJI, 
and he didn't live to return to Pascal . 

If anyone has a simple and fool­
proof way to get public-domain 
UCSD Pascal running, preferably on 
a Compupro 8085/8088 dual-proces­
sor machine wilh System Support 
board, Disk One controller, and Tele­
widget (officially Televideo, but at 
Chaos Manor things tend to get new 
names) 950 terminal; please let me 
know, o that I can pass the word 
along. 

JRT Yet Again 
I'm told I was unjustly hard on JRT 

Pascal. 

I said nothing r care to retract, but 
perhaps the tone was unduly harsh; 
let me clarify. JRT Pascal certainly 
works l:n the sense that you can write 
useful programs in it. I like Mt. 
Tyson's price and attitude. His Ver­
Si(m 3.0 has fixed a number of bugs 
and glitches that made earlier 
reviewers so unhappy. 

For ail that, JRT Pascal is not, in my 
judgment, a good teaching instru­
ment because it is so thoroughly non­
standard. The error messages are not 
the same as standard Pascal, and the 
extensions are done quite differently 
from the way anyone else does them. 
Programs written in JRT Pascal are 
almost guaranteed not to compile 
with any other Pascal compiler; 
worse, a number of standard pro­
gtams out of such books as Osborne's 
Practical Pascal Programs won't compile 
on JRT either. 

JRT Pascal error handling is not on­
ly non~tandard, but also unduly 
frightening to the beginning user; 
and the compiler never recovers from 
any error, so that JRT Pascal won't 
catch tnore than one error per com­
pilation. For those who are as con­
fused (or careless} about semicolons 
as I am, this can be very time 
consuming. 

Jn other words, what it mostly has 
going for it is the price. You can write 
practical programs in JRT Pascal; if 
you're not interested in transporting 
those programs to some other 
machine1 JRT is a bargain. To quote 
one programmer friend, though, I'd 
really hate having to write large pro­
grams in it. 

Revolution at Digital Research 
I'm told I had much to do with it. 

True or not, there's been a complete 
shake~up in Digital Research's docu­
ment foundry. It's actually producing 
readable and useful documents with 
clearly written instructions and lots 
of examples. I used to dread opening 
a new DR manual. Now I find most 
of them a pleasure. 

They also come in a brand-new for­
mat, a boxed loose-leaf notebook 9V2 
inches tall. At this height they will fit 
on most standard bookshelvesi you 
don't need oversize shelves to hold 
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TheIBM Personal ComputerWorkStation. 

It's optional. (But essential.) 


Now, we could hard-sell you on its feahue . r 
w could soft-sell you on its virtu . Instead, 
we re going to level with you . 
Yo~ don l have to buy it. 
But we have a hunch that the more you know 

Work Station the more you'll 
wonder how your pusiness ever 
managed without it. 

-.......-:""""'".....,___ 

about the IBM Synergetix® PC 


Nece sity ·was 
surely the 

motl~er of 
thi inven­
tion. 

For as 
m re and more 
husine e . come to rely on the per oual com­
puter, new and extraordrr!ary demand are being 
pla ed on the work environm nt it elf. 

The IBM PC Work Station was specificaUy 
developed to me t th chall ng s of today' t h­
nolo ;y. And scientifically designed to ati fy th · 
variou need of the people who u e it. 

Ii's not just another pretty desk. 
F ir t and foremo~t the IB PC Work tatio11 

provides a convenient and compact work pac 
that in tantJy opens up to expand your work 
area. 

In a~dition, the IBM P Work Station offer 
added mobility for your personal computer. S 
you get more mileage out of your inve t­
ment as it mov 
office, pers~n ~o 

s from office to 

~' I 

per son, solv­
ing problem after problem. 

Aud since your personal 
computer are a vufoer­
able as they are valuable, 
th IBM PC Work Sta­
tion al o function as a 
security device. 

It deters pµfera ge by 
pr viding a elf-con­
tain d lockable 

La t but not least , the IBM 
PC Work Station is 
human-fa tor engi~ 
ne red to meet IBM's 
trict ergonomic 

standards for 
op rator 
comfort. 
For a you 
kn w, th 
mor con1­
fortab] 
peopl are, th mor productive th y can be. 

There's one more important feature to our P 
Work tat.ion. It comes equipped with the added 
as urance of IBM quality. But then , that come 
landard on all IBM products. 

U all this hasn't convinced you that our PC 
Work Station is as 
e sential a it i excep­
tional , we' re sure th 
price tag will. And 
IBM's quantity di ­
oun make it abso­

lutely irre istibl . 
To find out just how 

irre istihl (or for additional information) all 
IBM Direct tollfree at I 800 631-5582* ext. 40 or 
vi it oue of onr IBM Produ ·t 
C nt rs. Or send in the coupon 
below. 

The IBM Persona] Com­
pul 1· Work Station- husi ­
ne people ar finding it's 
one of those lm:uri s they 
ju t can' t li e without. --...- ­--- _.-. ­
~ --~ __..._ ... - ----·-_ 

torag I 
ompartment for your 'AM · 	 1~----------TlTLu-----­

CPU, softwai· key­
CUM~A r '\'________'fELEPHO

board printer, pro­ I ""----- 1 
gram bo k and di k ttes. ADORE S·---------------1I 

CIT _______..,'TATE___z1r_ ___ ,It also protect vaJuabl~ information ~ prollil)it­

ing unauthorized access lo confidential computer I 

data by ke ping it all ecure w1de1· lock and key. 


Circle 199 on t nqu ~ry car<l. 

~---------------IB I f>ERSO L COMPUTF:R ORK ST.A1'1
I foil 10: 	IBM Corporation, Alln : IBM Direel. 

O ne C:ul.ve r R u 111. Ouylnn, ew Jer"'YOBBIO 
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your computer documents. The slip­
case at first seems an affectation, but 
it isn't: the box serves as a place­
holder to show where to put the 
document away when you're through 
with it. 

The rea1 revolution is inside, 
though . 

CPfM-68K 
The new CPIM-68K manual is a 

good case in point-it's actually 
readable! There's a sane preface, the 
introductory material is written in 

plain English, there are plenty of ex­
amples, and there's considerable 
sympathy for beginners. The organi­
zation is nice, with an overvjew, then 
details, and, once again, lots of 
examples. 

This clarity continues throughout 
the first volume (User's Guide) of the 
four-volume manual set. (All four 
volumes are bound into one loose­
leaf notebook, which is a mistake; 
most users will prefer to buy another 
notebook and make two physical 
volumes of the set.) The second 

Martin 
Marietta 
Aerospace 
Data Processing 
Opportunities 

Martin Marretta Aerospace, 
NASA's prime Contrac1or for 
the Space Shuttle External 
Tani<, has immediate openings 
for Data Processing profes­
sionals. Because we actually 
manufacture the external 
tank, you ' ll get to see the ac­
tual results of your efforts. 

COMPUTER 
PROGRAMMER/ 
ANALYSTS 
Immediate opportunities exist 
tor individuals experienced in: 

•UNIVAC 1100 
ASC11 COBOL 
OMS 1100 
DDL 1 SDDL, DMU 
DML, OLP 
DPS 1100, TIP 
D/B Editor 

•APPLICATION 
EXPERIENCE 

Shop floor control, 
Scheduling, Manufac· 
turing, Inventory, 
Purchasing, Config· 
uration Management, 
Quality Engineering. 

•DATA BASE OPENINGS 
Analyst, Design, Ad­
ministrators with above 
hardware1 software and 
applications experience. 

These opportunities ex ist at 
our Michaud Assembly Facili­
ty located in suburban East 
New Orleans. 

QuallllfJCI candidates lntrmtslfJCI in IHr· 
nlng more about these opportunities 
at martin Marietta should forward 
resumes, Including salaty history lo 
Martin Marietta Aerospace, Denver 
Glazlat., BYTE·883, P.O. Box 29304, 
New Orl1tans, Loulslane 10189. We are 
en equal opportunity employer, m/1/h, 

MARTIN MARIETTA 

volume1 System Guide, and the third, 
Programmer's Guide, are not so clear, 
although both are enonnoasly im­
proved over previous PR CP/M doc­
umentation . I can't in conscience pro­
nounce them excellent, but they are 
damed good, and such a great im­
provement over what we normally 
expect from DR that there's no 
comparison. 

The fourth volume, The C Language 
Programming Guide for CPIM-68K, 
doesn't attempt to teach the C 
language. Two experienced C pro­

grammers tell me the CP/M C man­
ual is more than adequate and 
superior to a lot of system documents 
they've encountere.d; one added1 "Of 
course that's not saying much!' It 
does have examples, and I haven't 
found anything that sent me up the 
wall. I haven't read it all, either. I sup­
pose I added that last sentence, not 
to be catty, because of my previous 
experiences with Digital Research 
documents. That's probably unfair; 
the new documents are so darned 
good I ought, I suppose, to expect 
clarity and good examples rather 
than terseness and obscurity. 

CP/M-68K and the Sage 
When the CPfM-68.K for the Sage 

first arrived, I'd expected the Com­
pupro 68000 board for the S-100 bus 
experimental machine to come with­
in a couple of days. Thus l waited for 
it so we could compare the systems. 
Alas, Dr. Godbout discovered a prob­
lem with his 68000 board and ceased 
shipping them until it could be fixed. 
Meanwhile, the Telewidget 925 ter­
minal that operates the Sage was be­
ing used for installation of text 
editors, and I've only just got it back. 

The upshot is that Pve barely got 
CPfM-68K up and running on the 
Sage IT. 

It does run, and if you're used to 
CPIM it's easy to use. We haven't yet 
eswblished communications between 
the Sage and other machines, so 1 
haven't been able to ship over very 
many C programs. I did type i.n a 
couple of simple ones, and they com­
piled quicl<ly and easily. 

We've been running the Sage since 
last summer. It has been shipped to 
San Diego a couple of times for one 
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NEW 

68000 

GROWS 


WITH YOU 

WICAT System 155 
Here's the flexibility you 've been 
waitrng for. Extra MULTIBUS '" 
slots allow expansion with extra 
memory and/or a wide variety of 
devices for business, engineer­
ing, and software development 
uses. 

• Motorola 68000 • 512KB memory 
• 12 MULTIBUS •• slots (3 occupied) 
• MCS operating system, utilities, 


and choice of language, 


$9390 
Three devices can be added as 
options, Including: 

•Winchester disk (10MB, 15MB) 
• New Winchester disk (33MB.45MB) 
• floppy disk (630KB) 
• cartridge tape (17MB) 
·expansion to 12 users 
• New hardware lloating point 
arithmetic 


SOFTWARE 

• Integral"' database and 

MenuSystem •M 
• complete business system 
• New bisync communication to 

IBM mainframes 
•UNIX '" ~·~ 

~ 
Concu rrenr·Cor11orn1..,~ 
1870 Madl• on Roao C1nc>nna11 . Oh•O 45206 

(513) 281-1270 • TELEX 170980 
fnregral and MeouSysrem are lrademerks of 
Coocurrent Corporation. 
UNIX is a trademark cl Bell Laboralories. 

MULTIBUS Is a trademark ol Intel Corporallon. 


of Ale 's mad friends to experiment 
with . Because it's the only machine 
I have that runs ModuJa-2, it got a 
good workout while I was learning 
that language. 

We've yet to have a glitch . About a 
dozen readers tell me they bought 
Sage machines largely on my recom­
mendation, and none of them are 
unhappy. Now that we have CP/M 
for the Sage, I expect to use it even 
more. Incidentally, l 'm beginning to 
see software written for the Sage. A 
database came in today. The Sage is 
becoming an important little 
machine. 

Disassembling Adelle 
Adelle is my early-model Otrona 

Attache. She goes with me on all my 
travels. Recently she developed a 
glitch in her disk systems. It hap­
pened on a Thursday afternoon; the 
following Saturday at dawn Larry 
Niven and I were schedLLled to catch 
a plane for Bellingham, Washington, 
where we've laid a principal scene of 
our next novel. 

In panic I called Fred Whitney of 
CTI Data Systems. CTI is the West 
Coast representative for Otrona. Fred 
listened to my tale of woe. 

"We could swap out your disk 
drives," he said. "But LcouJdn't get 
it done before Monday because T 
don't have a set of drives here:· 

My panic must have been evident 
because he told me to hang on. A few 
minutes late.r Judy Seelig, Mr. 
Whitney's programming e pert, 
called. She thought my problem had 
to do with disk drive peeds. 'There's 
an information heet from Otrona on 
how to fix that;' she said . "I've never 
done it, but I'll ome out and we can 
work on it together. There's a new 
software ROM update, and we can 
install that while we're at it. To save 
time, please take the machine apart 
before I get there!' 

With some misgivings I spread a 
thick layer of newspapers across my 
desk and took Adelle out of her case. 
She came apart quite easily; it takes 
only one tool, a Phillips screwdriver. 
I began to remove parts : the circuit 
board, the screen, the power supply, 
the disk drives. It wasn't long before 
my pretty little machine was a pile of 

parts and small screws, and I was get­
ting a little worried. "1t11 be all right;' 
I told Chuck McMannis. "She told 
me to take it apart, so she'll know 
how to get her together . , :• 

There was only one problem. Judy 
Seelig had nl!Uer seen a machine 
taken quite so thoroughly apart, and 
she hadn't brought any documents 
on how to reassemble Adelle. 

"Relentless application of logic," l 
muttered . We installed the new 
ROM, and I began to put parts on 
and tighten screws. In about 10 
minutes everything was back to­
gether. Then we removed the disk 
drives and proceeded to follow the 
instructions Otrona sent for adjusting 
disk speed . 

In another 10 minutes Adelle was 
back together and working as weU as 
ever she has. That's one well­
des igned little machine. 1 don' t 
recommend that you casually take 
yours apart, but I can testify that, 
provided you're intelligent about 
reassembly_, it doesn't seem to hurt 
the machine. 

Incidentally, I discover there's a 
whole series of built-in diagnostic 
tests for the Otrona. 11'\ey're de­
scribed in the Technical Manual, a 
document normaJJy supplied to 
dealers, but which users can 
purchase. 

I'm not too happy about those disk 
drives. They do indeed have a speed 
control. lt's a screwdriver-adjusted 
potentiometer. A tiny turn of that pot 
will put the speed wildly off. T'd have 
thought they'd want something a lot 
less sensitive. Indeed, while we were 
in Bellingham a speed problem de­
veloped again, forcing me to remove 
Adelle's case and adjust her "B" 
drive. It was easily fixed, but I hope 
I won't have to endure that every trip. 

Adelle is an older-model machine. 
The new ones have somewhat dif­
ferent disk drives. Fred Whitney tells 
me they've never seen any problems 
with the new ones. 

Things My Postman 
Brings Me ... 

John Lawler of Ann Arbor, 
Michigan, writes in praise of VEDIT, 
particularly used with the TV1 950 
terminal . He's been using VEDIT for 



Mlcromlnt. Supporting the varied projects that appeat InSteve Ciarcia's montfltyThe Microminf arllcle in BYTE magazine, ''Ciarcia's Circuit Cellar." Offerlhg awide range of 
computers and peripherals supporting the needs ot tile. hobbyist as well as 
worldwide corporate. allents.Collection 

Tho MPX.·16 i. Stlll'e C1aroa'sm05l ambilKlUS ·l)!Ojed 
to lf.lte The aimptt.e1ru11S a~plJCa1icln ~ttv.1re 
W1111e:1 lcrlile IBM PC aMI IS 18 PC 1116 aimp llble. 
can Ile used Wilh ~deo monll0t & IBM lt!)ib011rd with 
Qpllrlllaladapl<lr 

,g~ rile MPX·IO In 111t fo1111 111ill l:e51 meets~· 
OI~! As a llJre llOMd, a.s a WilMOldeled board 
tllat COAlil'llS ~ COl'lpllllent5 ltss rile IC~ . as an 
memblell illld testld 01c~1L boa•o or as ac:omllieto 
sy;IMl 
.tr leil111'd o~ fht cover ol "Bl'TE" maoazin,, ltlso 
/fl!Jtfl!d In •CJ11Ci1J Cln!ull Celllr'" NO•flllbf/, 
Otctmbtt 19a2 &J1m11f'I 1543. 
• RLlilS all aoi)lica1l01 programs •"111en fo<ll>e l!IM 

PC !5llllply IJooC uollle ~s em and st1p111 aell$ 
lorm;lled lor Ille IBh 1'C~ 

o IBMPC bus compal1blo • De41iin5irOl1 51aes 
• Lmel a086 1&-~11 mlt1oprocesso1 
• Oj>IJOrW lnlel llll87 r!lilth coprllQ5sOf 
• 2561( 0}'1!$ on·Ooord mnmor; 
• Up to one ~b)ile ol 5'.(Stam rnemor; 
·• Up lo 54K utt~ o! systllm AOMIEPllOM 
• f~o RS·?l2C ~nal I0 po<ts , 
• nir~ pa~lld I 0 ports 
• Ol& c.onlmller ID< SW' a< 8" dnvllS. 
o S1 ~tten lalels ol l'fl;tored 1n1<1rmp1S 
MPX·Ui MlcnicompVl~r clrt~ t bOinl uaembled 
wlM~ RAM, CPIH·86 or MS·ODB • • • . S1 ,1195. 

MPX·lhnbo~wl ~6~1\AM ....... 2,m . 
MPx.16 Beml·Klt (wne 1oldered clmilt 

bNtd w/111compon•nll) l15i IC \ . . . , . 595, 
Cotliplel• l:Jt ol ·IC~ WJ256K RAM . • . •• • . . . 5%. 
MPX-16 Unpnpul•led (bore) pc board ..• . .. . 300. 
CP·M -~6 Operatln~ S\'ll•m •• .. .. .. •.. .. ZOO. 
MS-DDS optionally M l•~le 
MPX·l6 Swtld1iAQ Powe• S~pPIV lncludlrll) 

cabfe hi11111ss lot t din dri- •••• • . • . • JOO. 
MPX·1ti TKhnlC11 A~le ll!n~~ Manu!I . • . . . . . 50. 
MPX·1ti Mei.I Enclowre wllb tt1Lol/ls lot 

!WO 51 • 11111 ~elglll drives . .. •• .. .. .. • . JOD. 
hndD11 ™100-2double dMSoty dri.. ••• ••• 3DD. 
elm~eo Model !110 SerialTermtrllll . . . . . •. . ti75. 

IBM PC ~~anl lnlet!ace Mapt!r .•. , .•.•• 100. 
Sedall•nnlniltilble ................... 35 . 
l'lr!ll!l ~nntarcable .... ................. 35. 
S/"fJl1lnrJ iffll1 IW7(NlntJ adoJrlOMI on MPX· 16 ot1Je15 

Ar l!aw"'d In Clard~~Clrwll C!ll!lr, 

BYTE ma~a1im1. Jul'( & Au<;t/S/ l!m. 


• llstS Z,log Z8671!molo O>iP mrcroC11111p1Jlet 
• ()fl boalo l"!Y llASIC'111erpr~tr 
• 2µ;irallel porU plus W>'.11 I'() PM 
• J...t caooect ~ cm remr 1ana wmeCOl\4101 pro· 

grams 111 B/\S!C 
• lK bylas OI RA •up lo >IK bylcs or ROM 
• ~ ralei I10·91JOO BPS 
• llalJ w >ddtm 1111ses..,-.Jable liJI 124K rnemol'I' 

•rlll IO••pension. 
• Coos\rmesomv1 ,5~~t1sa1 , 5. -1H - 12 
• Class ~semDler> illr ""'™"'' tomoutef) 
llCC11 Assembled &Testetl . ... .......... S149. 

Nl!W LOW Pttte 

o USCSANIO~ Oe'i l~s 7581 BCl'lann 811,t IC 
• Adds Process Co1mo1 capability10 tlM! ZS 
• 1000 samplM of( ucood 

8C013 Asnrnbled &Tested . •• , .••.•••••. S140. 


ZS EPROM PROGRAMMER 

• 	Transles B/\SIC or i\ssemil)j ~gc app11cat1on 
orQ'J!irl>S lrom RAM lo2116 or 2732 EPJIOM 

• Requlra ZB Ellpwton Boan! ror ~r;mon 
6CC07 tu111111bJed& Tes!ed • • . • . • .• . . • • • $145. 

• i\dOs id!h\!03r.I P.$ 232C and Ol)10·M\;J ed 20 fllil 
currem klop sooal !Ill~ to 11>e ZS 

• Runs ~175 lo 19.200 baud Ill •II pmtOCOlS 
8CCB6A!embled & Tested ............. S1ti0 . 

At leilli~d Ip C/11tla~ C/ltlJll Ce/1111 
BY1E Mao~Jn11 S~plember, Dr:tuber1gn. 
Mltr!Ml~" • 5ecood gl!flera1lon prolesS>Olli!I l'!llce 
quality t&Ho·ipCl!cil sym11eWer tllat is easily 1n1er· 
IJQ!d IO any t00ljlll1et modem, RS-232C sena1 
or ma~I outp~I ~ ind p<owles •peecll Y1 
untltll1mble clai ly, 
• Unhmlled •ocabulary 
• 64 progr.unoWile lnflecllon iev>..IS. 
• 6K \CINO·'INlel;O alg!llilii<ti 
• 	 11'1 /ISCll Cl'larac11!1 Silt recoon IJOn ind ochD . 
• RS232C and parallel OUIPUl 
• 1000 Cl1aooer bu~~r. 3000 opLiOnal 
• lid1us1~ llaud ra1rs (75"9000) 
• 5pdl1ng ou•put mode 
• 7 o~• musrc and :;ound enl'cts. 
• On OO.rd•u~lo amplilieJ &pg·~~r ! L'Pfl1Y 
• X·OnlX·011 h.!ndslt infl 

MWI 11ssembledwllhtK ll[ner .•.••.... . . si99. 

MW2 Complete l<lt with 1K blltter •. •. .••. •. 219. 


Md Sl5.CO for 3K buner opUon. 

Ar feiluted nClarc/1t'ri Clrr:all Cellar 
B'(TE M~g1Ilne. SeplemMr 19B1 
The ~I·laIlo.er 'itl!ce Syffllles.11!1 a aws yOIJ lO add 
Sl*'(h o! uilllmtl<!d l'llta~ul;iry lo your Applt II or afr1 
uwnpul2r w:Lh a l)!ralkzl prtnlet port a1 very i..,,. cost 
• Ill hies Vlllfll.11 SC·OIA ~p!!l!Cll S)'fltlle9ZEr 
• 111tUm1te<1 \'!!Cilbulilly 
• li!it·to·Speech Afgm~hm nn di!~ ID< AWe U. 
• CM\illn.16" phQl'eroe& ncr.essed by i}-btt CXJcll! 
• Four leVelsol progr.unm•blo lnfle<ltioo 
• °'1 boafll •udlO am~l;e1 &1..tume control 

sraz Apple u plu9-ln, Anembled & Terteo 


Wilh TexMo-Spn11Cb Al[orl111m on 3.J disk .. 1A1. 
NEWUlW PRICE.I!! 
snn Par.11101~rt tlenlon. mmmbled .•.• , • • 99 . 

NewLawPri~ 

Th• SC-01ASpeech svnlhes12er IS ii c.omp'elel)t self· 

a.in~1t111d solid slale device tni11 OllOlle~cait)' sy~li1CS· 


~ cootmuOIJS ~ Of unlimllC<I VOC3btllal)o 1)$/!d 

Ill MIQOV'll~ illld SWCtl· ker 

S001A au nilly 1-99 ............ .. .. ssi. n . 

100 + ....... ... .. .... .... ... . . 40 ea. 

1000 + .. ............ ..... .... . JD. ea. 


I 

Ar 11!.atullld In Cl'Mrl•'J Circuit Cell•r 
BYTE MllOdzlne, AugrJll 1982 
/\dd color 9rap~lcs. anlmauon &3·0 effects to I'll"' 
S·100. TFIS·BO Moel/I I•nil 111 &Apple II ~t!OW CCSI 
~ S~per EO ~or SOllW<lro p~ge 1rt c:llllleS i pal1em 
ell1lor. ljlrfle ellrtor. stlde •~CJY< and ~emo scelle~ ~ 
In BASIC. Can Oil usedWllh Color MoilltMcr CJ( l1I sci 
aM rfmo<:lulillor 
• Rilsolulloo- 256X 192 Pixels 
• 15 ailors lnctud1no B~k &Tran:;pare•I 
• 16 ayie; on 00.rd II() m;ipi>f'd video mem<iiy 
• Altvilnt'l!!!ll lMS99111AColor\l\deoProc:lliOr 
• 32 SPRITES latililllt!!> 3·0 offl!tl 
• ComPOSlle Vlrko OlllDIJI 
• 	Kr~ll &~pin~ LOGO sAJltw rel)>C~lo 

$11PlJOIT Ille E·Z Celor eoards 
AIJple0 E·Z COllll pl~D·i~ board 

wltlt S~per EdRor on J.3dlslt. 
EZll1 Asu mbl1d&Terlod ............... S100 , 
EZ02 Complele k'll ....... . .............. 125. 
NEWllS·IOO E·Z Cdor llr.ipM:s bOi!JG wdll SOUllO 
l)!nerator, Alan lyJle IOf sbek 111terf;ice, plus M~JSJc 
(;PIMSupet 811!0( Sottv.are 00 a· di 
EZD4 Assembled & felltd •. .. .......... $289. 
TR5-80MOl1ol 1or MOCJfti Ill E·ZCQl<KW! Supe<fd~ 
101' sariwaoe. P0<1e1 supp~i alld ontlosure 
Assembled &TH1w , . .. . .. . .. .. .. .. .. S2~9. 
Comple1e Kn .. .. .. .. •.. .. .. .. .. • .. .. . 219. 

ll>e ne'M!Sl lll!m10 MIC10m1m1~ra...mo 1151 o1 
ptoduCIS 1511115300 ~lld Modilm 11 is ety51ill 
t:lllllronto. um Ille Tl TMS9'.!532 re .cootiWIS 1•>1 

25 lli!rts and cm be used w1tn ll0 2e0us~c C1JC1pitl 01 

m2 doted cona«t modQ 

MD04Complele Kil .. . .. . .. .. .. . .. .... S60, 

MDOS lh11ufllnncr lo<Olrecl tonn•cl Mode . . . 9, 

ACO'\ Acoustic Coupler1(11 . . . . . . , . , . • 1ll. 


-

TRIPLE VOLTAGE 
POWER SUPPLIES 
+5Y(o 300 ma. +1- t2ij (<r 25 ma. 
UPSOI Asnmlllod &TeS'11'd .. .. .. . .. . . . '35. 
Ul'Stl? Complete 1(11 ..... - .. .. .. .. • . .. 21. 
+5'v "1 !Amp. + llv Qi .Ump. -12't lN 50ma. 
UPS03 Assemll~ed& Tesl~tl ...... .... ..... 60. 
UPS04Comptftle KIL .. .. .. ..... .. .... . ... 6(1 . 

MICROMINT INC. 561 Willow Avenue. 
Cedarhursl. NY 11516 
To Order: Call Toll Free 1-800-645-3479 
Far Jnformallan Call: 1-516-374-6193 
Call: Monday-Friday, 9-5 PM 

BYTE Augu11 11'13 t53rn1c la 262 on Inquiry ca rd. 

http:CM\illn.16
http:Vlllfll.11
http:iev>..IS
http:aimptt.e1


Items Reviewed 
CP/M-68K 
Digital Research 
POB 579 
Pacific Grove, CA 93950 
(408) 649-3896 

Epson FX-80 Printer 
Epson QX-1.0 Computer 
Epson Anu!rica Inc. 
Computer Products Division 
3435 Kashiwa St. 
Torrance, CA 90505 
(213) 539-9140 

JRT Pascal 
JRT Systems 
45 Camlno Alto 
Mill Valley, CA 94941 
(415) 388-0530 

Zenith Z-29 Terminal 
Zenith Data Systems 
1000 Milwaukee Ave. 
Glenview, 1L 60025 
(312) 391-8865 

Book Reviewed 
Word Processing Buyer's Guide 

$350 

$69 
with 641<-byte RAM $2495 

wilh 128K-byte ~ $2995 

$19.95 

$849 

$15.95 
Arthur Naiman. Hightstown1 NJ; BYTE/McGraw-Hi!J, 1983, softcover 

some time and likes it. 
I like it too. My quarrel with VEDlT 

is that the installation and customiza­
tion procedures are darned complex: 
in the version that was sent me, you 
had to answer 34 questions, and if 
you made a single mistake while do­
ing it (not even Backspace was per­
mitted for correcting the answers you 
had to give!) you had to start all over. 
l complained-bitterly-and the last 
I heard the VEDIT people were 
rewTiting those procedures to make 
them easier to use. 

1have two editors I can use on the 
Zenith Z-100: VEDIT and Supe.r­
writer. Both are very nice, and I hope 
to report on each in a future column. 
Meanwhile, several readers have 
written to praise VEDIT. The VEDJT 
philosophy is to have tons of special 
functions, so that each of the myriad 
special-function keys on the Tele­
widget can be made to do something 
special; as Mr. Lawler says, you can 
get "touch editing." This can be pret­
ty useful, especially in a program­
ming editor. 

454 A...,at !Kl ~ BYTE l'ublkafiona Inc 

Philippe Malarme of Brussels, 
Belgium, writes: "On different occa­
sions you complained in BYTE about 
poor and overpriced documentation, 
but 1 don't thlnk you've met a worse 
case than Supersoft's Ada . . . their 
'document' consists of a Xerox copy 
of the Department of Defense Ada 
specifications (1980 version) and Ada 
Supersoft User's Manual, a book of 30 
pages! 

"The worst is yet to come: of the 30 
pages, 2 are a 'software agreement' 
which disclaims any warranty or 
responsibility .. . and three list 
'Standard Ada unimplemented fea­
tures: ... Their compiler is an Ada 
subset the way Sinclair's ZX81 is a 
subset of the Cray-1 computer:' 

I don't have Supersoft Ada, but p_ 
Malarme's letter is typical of those 
I've received from those whdve 
bought it. 

James Tower writes in behalf of a 
number of computer users in Ger­
many, where they are condemned to 
50-Hz power at 220 volts. Tower had 
decided on a Lobo Max-80 computer, 

when he discovered that Lobo won' t 
guarantee that it can work with a 
50-Hz power source. The monitor 
seems to be the major problem: the 
company is afraid the display will 
''swim:• Moreover, Lobo doesn't want 
to guarantee a machine in Europe 
because it would have to reimport it 
if something went wrong. 

Mr. Tower paints a pretty gloomy 
pkture of what it must be like on the 
continent just now. Most product 
aren't available, and those that are 
seem overpriced. He thinks Lobo 
would have a very clear field, even at 
prices weU above those currently 
advertised, if they had a package deal 
for export to Germany. 

1can sympathize with Tower with­
out knowing what to do. One of the 
few serious complaints I've had about 
Godbout/Compupro came from a 
German purchaser. Communications 
take forever, nd shipping equipment 
back and forth is very expensive. 

In any event, Mr. Tower wonders if 
there might be a simple solution to 
the problem of adapting a Lobo 
Ma -80 to eat German electricity and 
still deliver stable video output. That 
seems more in Ciarcia's department 
than mine; perhaps Steve can 
answer. Meanwhile, I can report that 
Barry Workman continues to rely on 
his Lobo Max-80 as one of his prin­
cipal machines; Ralph will read a 
w ide variety of disk formats and has 
given him no trouble at all . 

Some months are worse than 
others: this month T got bales of mail , 
and I'll hardly be able to answer any 
of it, what with all the other 
demands on my time. April is the 
cruelest month .. . • 

ferry Potm1elle welco;11es readel'S' com­
ments and opiriions. Senrl aself-addressed, 
stamped e11velope to ferry Prmmelle, c/o 
BYTE PubliCJ1tio11s, POB .372, Hn11cor:k, 
.'IVH 03449. Please put your address on the 
letter as well as on tire envelope. Due to 
the high volr1me of letters, ferry cannot 
guamntee a personal reply. 

Jerry Pormielle 1s a funuer 11e1vspnce e11gilwer mrrl 

c111Ttnl sc.ie11cl'-fidia 11 wrill'r wlro lcnies to pl11y wi/11 
compulers. 
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Voice Lab 

Part 2: Menu-Driven Routines for Digital 


Speech Synthesis and Analysis 

UCSD Pascal units form a modular voice workbench 

In part 1 Ouly, page 186) we looked 
at the theory behind the operation 
of the Voice lab system. This month, 
we'll see how it works in practice. 

Voice Lab Operation 
The experimenter's interface to 

Voice Lab is menu-driven and highly 
interactive. Like any workbench, it 
was constructed to keep the tools 
handy and to minimally constrain 
what is constructed. (For a review of 
the functions of different Voice Lab 
units, see table 1.) 

When the main program, shown in 
listing 1, is first executed, the primary 
function menu appears across the top 
of the screen in the usual style 
associated with the UCSD p-System. 
The options presented are 

Voice Lab: 
D(ictionary 

Nitmbering of figures and tables is amlimted from 
Part 1. 

UCSD Prlscal is a registered tmdemark of Ifie 
Regents of lhe Uriiversity of Oilifomia. Use tliereof 
in co11j1mdion with any goods or services i~ 

aulliori1Zd l1y specific license 011/y, and arry 
1maulhoriw.f use is contrary to the lmi;s of Ille Stale 
of Uilifomia. 

p-System is f1 trademark of Softer.Ji Mi'crosystr:ms, 
Inc. 

by John E. Hoot 
R(ecord & listen 

S(tatistics 

M(essages 

F(ilter 

Q(uit 


By striking one character (the one 
preceding the parenthesis) you may 
select the desired subsicliary screen 
menu. Typically, a subsicliary screen's 
resulting data is not erased when you 
return to the primary menu, but you 
may erase it by typing a space. Now 
let's take a look at how the program's 
subsicliary menu screens operate. 

Dictionary 
When the dictionary menu is 

selected, the unit (listing 2) displays 
a prompt line at the top of the display 
indicating the available options: 

Dictionary: 

D)irectory 

.R)emove 

A)ppend 

l)nsert 

C)lear 

Q)uit 


Typing the character preceding the 
parenthesis selects the desired op­
tion. Pressing the space bar will erase 

any information remaining on the 
screen from a previous operation . 

The Directory option displays the 
contents of the current vocabulary in 
three columns. The left-hand column 
contains an index to the vocabulary 
word, the middle column contains 
the word, and the right-hand column 
displays the size in bytes of the en­
coded speech segment stored for that 
word. Table 4 in part 1 Quly, page 196) 
showed a segment of the sample out­
put from this command. 

The Remove command is used to 
delete unwanted entries from the 
dictionary. 

The Append command is primari­
ly used during speech analysis . Tts 
function is to append to the current 
contents of the speech buffer a word 
or phrase stored in the dictionary. By 
using Append, you can assemble a 
phrase in the speech buffer for study. 
For instance, you could append the 
words ''how," "are;' and ''you" to ob­
tain the phrase "How are you!' 

The Insert command adds the con­
tents of the speech buffer to the dic­
tionary. The example below illustrates 
how to insert the word "through" 
and its homonyms into the ctiction­
ary, presuming that the word h as 
already been captured in the speech 
buffer. Both the computer's output 
and the user's input are shown. 

http:Softer.Ji


Word or phrase na:me:throughRelum 
Enter Homonym :thruRet11m 
Enter Homonym :threwRe111ni 
Enter Homonym :Rztuni 

When you answer the final prompt 
with just the Return key, the word 
and all of its homonyms will be add­
ed to the dictionary. The program 
then replies: 

THROUGH, THRU, THREW add­
ed to dictionary. 

The Oear command disposes of 
the entire dictionary. It allows you to 
discard your present dictionary and 
begin to build a completely new one. 
If you select this function, the pro­
gram double-checks your intent. 

The Quit command from t·he dic­
tionary screen returns the program to 
the main prompt menu. 

Record and Listen Menu 
The Record and Listen menu, 

shown in figure 6 on page 469, con­
trols the functions in which audio 
peech segments are captured and 

then played back . Its functions can 
isolate words or phrases from the 
speech bu1fer and control sampling 
rates for DIA (digital to analog) 
and AID (analog to digital) 
conversion . 

The Set Tempo item in the menu 
controls the rate of playback and 
recording digitization. Depending on 
exactly how the Analog IIO unit 
works in your system1 the default rate 
may require modification. Recording 
at a normal rate and playing back at 
a higher rate has the same effect as 
listening to a 45-rpm phonograph 
record at 78 rpm. If your intent is to 
produce normal speech, you should 
always play back at the same rate as 
you recorded the input. You can vary 
the tempo to discover the minimum 
sampling rate that produces accept­
able speech on your system. 

The Beginning and End menu 
items each set one of two indexes that 
delineate the portion of the speech 
buffer upon which the program will 
operate. All operations in Voice Lab 
are bound by these indexes. As an ex-

Analog 110 Unit 
services provided. 

• analog output from the speech butter 
• digitizing speech into the speech butter 


resources provJded: 

• 16K·byte speech buffer 
• tempo-rale variable 

Voice Dictionary Unit 
services provided: 

• vocabulary word look-up 
• vocabulary word insertion 
• vocabulary word deletion 
• vocabulary word retrieval 
• dictionary erasure 

VoiC9 Messa.gas Unil 
serv.ces provided· 

• word-lo-speech output 
• slrfng-to·speech output 

Voice Display Unll 
services provided : 

• zero-crossing counts and plots 
• spectral·energy plots 
• total speech·energy plots 
• s1gnal·level monitoring 

Voice Fllter Unit 
service p rovided 

• lnterac11ve linear d~g ital filter ng 

Table 1: Summary of function s of \klice Lab units (repeaft!rl fro m part 1). 

ample, you might originally set the 
Beginning parameter to 0 and the 
End parameter to 9999 (using the 
who]e buffer), and record the phrase 
"one, two, three:· By adjusting Begin­
ning and End to 2800 and 3500, 
respectively, you might isolate the 
word "two" in the speech buffer. 

The Record operation causes the 
following prompt to be displayed in 
the upper left-hand corner of the 
display: 

Hit <rel> then speak 

You can synchronize the beginning of 
your speech with the beginning of 
the digitization process. Upon com­
pletion of digitization, this prompt is 
replaced by the response: 

Donel 

The Play function reconstructs the 
contents of the speech buffer through 
the AID converter on your computer. 

Upon quitting the Record and 
Listen menu1 all the information on 
the screen and in the speed\ buffer 
is preserved. Thus, assuming that the 
speech buffer ontains the word 
"two," you could enter the dictionary 
menu and append the word ,igd' to 
the speech buffer; this would incre­
ment the End index of the speech 
buffer and leave the speech buffer 
containing the phrase " two go~' 

Statistics Menu 
The Statistics menu controls the 

generation of the plots by the Voice 
Display Unit (listing 3) . The options 
of the main statistics screen are as 
follows : 

Stats : 
E(nergy & Crosses 
P(lot 
A(vg 
M(ax & min 
S(pectrum 
Q(uit 
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Nobody offers you a wider variety 
of computer printers and printer 
experience than Facit/Dataroyal ... 
all the way from low cost ($695 list) 
matrix printers, to sophisticated 
graphics and color matrix printers, to 
models that print variable size charac­
ters and bar codes, to " daisy wheels' ' 
and a multimode near letter-quality 
printer. Industry standard para llel and 
RS232C serial interfaces are available 
in all printers. 

Our products are built to perform 
day after day in the most rugged 

environments. We achieve that kind 
of rel iability by incorporating modern, 
trouble-free LSI circuitry, and fewer 
moving mechanical parts along w ith 
a high level of quality control. 

Hundreds of computer systems 
manufacturers choose Facit/Dataroya l 
products with confidence, as do 
a great number of Fortune 500 
companies who use Facit/Dataroyal 
peripherals w ith their systems. 

If you want a trouble-free printer, 
contact your local computer 

printer dealer or Facit/Dataroyal, 
235 Main Dunstable Road, P.O. Box 828, 
Nashua, NH 03061, (603) 883-4157. 

BJ FACIT 
DATAROYAL 

Circle 503 on Inquiry card. 

printers. 

.... ­Printers, printers, and tt\ote 
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.ioo 2 7·•7 .,,,~ bog:l n &:61 2 7•6 5a:l 1>11r[O]l =1S1: 


,401 2 7': 8 1r1:1 .J ·t=hl; "52 2 71:& 617 ..,1 t •r1 ••Iii ,t.ur"1 J; 

4112 2 7:8 '1111 MFlra·i .::sJ 2 7:6 l>ilS ...,, u.trel•<;{1 ,o;t a.~ , ! h 

-403 2 '7'B 1i17 'lt>FJ; "64 2 7• 6 .533 

" Itel [0]00 · ­
'1'1 1rt8J <SS 2 7 •7 S.¢6 b'"l!1 n 


- 2 

Mdi 

Q;Bl 2 7 : 8 5"6 .-d [i<ert>oo•d, .cJ ;7 .•6 1r1B ' '"" J '"'° "' t 0< <1o irr l ••I' 'h 
,-41111 22' 706 147 for · J : =to t.cJ b1 t;,,7 2 7 : 8 fiS5 p l ~ch [12'1; 


.Al)] 2 7 .:6 ''QI do· ·• ri te![ •.-Jt); .Q>fl 2 7 ;8 658 ""1 t [pl<>t. l; 


<IDB 2 7:6 ·~75 • rit.n.Lrw; "6!I 2 7: 7 6Sil and,; 

1 J:5 ,563 

..,, 2 , ,,,. :6!9 
.4()9 2 '7 :S 1112 l·••'l.-.,..pl"lelils- l-~ C D 2 end~ 

41'1J 2 7 ::5 18' 11111t•t111lru• [1 , .1tat.1 I~ plt.dl[t2 h 

.., ., 2 7 ·:6 1r9:1 1f 1ts[O] ·OO tllen ..,2 2 7,3: 572 ••d1 


U2' 2 7 •t7 2IM bogln .f73 2 7• 1 5'72 IQIU ! L•P '"q'l or· hp=- 'O'l F 


•1'111 2 7:8 20I nadl):e.,tJ011'.Al1,.c I ; .U.\ 2 2 ·: [1 I> '""di 

..u . 2 7•1l 2'131 HUl:plot) ; c;s 2 2. 0 0 [ 1111-1 


..,i; 2' ·7:1 2'1B rmd1. .u.i; 2 2 .:0 111 


..,&. 2 7 .t5 218 ndl; 477 2 2::0 0 bogIn 


..,, 2 7:31 224 K'ld,; 4711 2 2.:1 O• •c_oll l',_IOCll'Elill; 


>1191 2 u Cor'I' ' I o• [op='p ' l ,_ .0.9 2 2':1 2 rapoat7•2 224 
419 2 '1:31 2'36 t:.;u1n. 


Clll 2 l'l llcllufbllf',.t• ,311

'•·" 2'36 Lislirrg 3 continue& 011 pa~ 469' 
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Listing 3 co111im1ed: 
4110 l' 212 2 CI Q6C..JlrO.pt( 


4111 2 1!:2 3 c_cnc,ut( 1St•t11H E{n1rgy IE. .tlrcH>Be1, P~ha,'; 


482 2 2t~ ID ' A)•g, M] e,.&.1n, Sl poct, Dlu1 ~ 'I 1 


483 2 - 1,0,0,CI,[ •p t , 11.', 11', '•' •1 1• • 1 q 1 ,•P 1 ,• E' ,1A •, tM• • 16 1 , '0' ,• '],
2:2 • . , 

494 2 2:2 44 FA~SE,', 'h 
481'1 2 2:2 50 cooo c or 
46B 2 2t2 54 • 1ioc_c lr...;"crn11nt 
~87 2 2r2 li9 1A',.'1'1bngl n 
488 2 2:4 c9 .. rit.olrq 
48A 2 21~ 66 •rl L@ l~ ( 'COO\pOL!"~ · ••• ' Ir 
480 2 2t4 86 .. rtc.o( '~•11' walua -firQ• •,1tari.:. 1

· ta •. 1.op, 
41n 2 2:4 1~4 I h· I r•111n); 

482 2 2 : 3 1ti0 
483 2 212 161 •Mt • ' • ' sb1g1n 
494 2 1':4 161 w ri~•l"I 
485 2 2•4 160 ru:_t l r_cur_I IM 1 
4116 i! 2: ~ 170 ""ritoln~ 1CompU L1n; •••• i]; 
4117 2 2• 4 180 • llof:=O; 

480 2 2:4 182 •ln1"25~1 

4911 2 2:4 195 f or 11:1tart t o otop- 1 
soo e 2:4 201 dp l>~gt n 

501 2 :6 211 Ir otrao~"[l)>-o• thon ••~: c oLr•r~ "[ I l: 
5D2 2 2: 6 236 fr e trull•" t !IUilt• l~on n\n: · troH"llll 
503 2 2:5 261 •n~1 

504 2 2 : 4 266 •r1 Lain; 
5115 2 :?: 4 ;mi • rH.vl•• [' ~la;: frci.i •,etatt, i to • .1 ·tbp,• hi ' • 
60Ei 2 2:4 334 ••1:, 1. 1 J; 
507 2 1!!4 360 wrt tttn['Hin rr-011 '••t•r-t,' ta· 1 ,1~op , • h ' • 

50ff 2 2:4 421 111n,l,•h 

!108 2 P:J .... 7 

510 2 212 A48 'E'r'•':Energy~ 


611 2 2.r.r 453 'P ' 1'P' 1plot; 

512 2 ~:2 451 is•' i' • ;Spect~~a 


613 I! 212 461 end; 

514 2 2;1 404 until (c:•t11 1 or ( c~•q•) ; 


615 2 110 0 ond1 

616 2 110 0 

517 2 10 0 ond (•ol co_do p J, 


S(et Tempo 39 
B(eginning 0 
E(nd O 
R(eco d 
P(lay 
O[Uil 

Figure 6: Me1m screen for lire Record and 
Listen m11ti11e. 

Text conti111ted from page 457: 

Upon your selecting the Energy 
and Crosses plot, the program asks 
whether the plot is to be routed to the 
printer or to the video display. Once 
a selection is made, the program 
begins to produce graphs like those 
in figure 4 in Part 1 of this article (Ju­
ly, pages 202 and 203), which are 
graphs of the spectral energy and 
number of zero-crossings contained 
in the signaJ. You can abort the plot 
before it reaches the End index in the 
speech by pressing any character on 
the keyboard . 

When you select Plot, the program 
asks whether the plot is to be routed 
to the printer or to the display. Once 
a selection is made, the program be­
gins to print or display graphs like 

those .in figure 3 from last month 
(page 198). This plot, too, can be 
stopped by pressing any character on 
the keyboard . 

The statistics menu also contains 
functions to compute three u seful 
scalar values: the maximum wave· 
form peak, the minimum waveform 
peak, and the average (DC- direct 
current) bias of the speech-buffer seg­
ment. These values are useful 
primarily in calibrating the input 
signal level. The optimal signal 
parameters for a properly calibrated 
amplifier for voiced input speech are: 

Maximum Signal 254 
Minimum SignaJ 1 
Average Value 127 

You'll rarely attain these vaJues exact­
ly, but grossly underd.riving the AID 
converter or setting excessive DC­
offset values can badly distort digital 
speech's intelligibility and introduce 
errors into Voice Lab's analysis com­
putations. 

When you select the Spectrum op­
tion, the program gives you the 

choice of routing output to the 
printer or to the display. Once you've 
made your selection, the program 
begins to produce graphs like those 
in figure 5inpart1 (pp. 202 and 203). 
As above, this plot can be stopped by 
pressing any character on the key· 
board . 

Both the spectrum-analysis and the 
waveform plots take some time to 
generate. So that the program may 
run as fast a possible, the code in the 
Voice Display unit has native-code 
directives bracketing these sections. 
In some implementations oi the 
UCSD p-System, such as the one for 
the IBM PersonaJ Computer, it is 
possible to send the program's p-code 
(pseudocode) object file through a 
native-code generator. This will 
translate the indicated section of the 
program to machine instructions 
directly executable by the micropro­
cessor. As a result, the comput-ation 
time in this section wiJl be 
dramatically reduced, while other, 
noncritical sections of the program 
are left in the more compact p-code 
representation. Just remember that 
producing native code for the Voice 
Display unit will render its object 
code incompatible with p-Systems 
running on different processors. 

Messages Menu 
The Mes ages menu contains just 

these choices: 

Messages : 
L(iteral 
F(ile 
Q(uit 

It allows you to have the word-list­
based speech-synthesis functions in 
Voice Lab read back to you files or 
trings that you have keyed in. If you 

select Literal input, the program 
begins prompting you for :input lines. 
After the line has been enteTed, it is 
passed to the speech synthesizer in 
the Voice Message unit (listing 4). lt 
will continue prompting for addi­
tional Jjnes until a blank line is 
entered. If you use the File option, 
specifying the name f an existing 
file, the program reads the file one 
line at a time and passes the text in 
it to the speech synthesizer. 



Digital Filter: term <0..5> . D)c offset. F)llter. Q)uit Formula Coefficients· W(elght, D(etay, O(uit 

Formula X[T) = Formula X!n = 

a.so • xftJ + o.so • x[t + 1) + s 0.50 • x(t l + 0.50 • x[t - 1) 


Term Delay Weight Term Delay Weight 
0) Ot 0.50 0) 01 0.50 
1) 11 050 --·> 1) 11 0.50 
2) Ot 0.00 2) Qt 0.00 
3) Ot 0.00 3) Ot 0.00 
4) Ol 0.00 4) Ot 0.00 
5) 01 o.oo 5) Ot 0.00 

O)c Offset. 5 D)c Offset: 0 

Figure 7: Sample screen display produced by tlie filter routi11e. Figure 8: Sample coefficimt-modifying screen in the filter routine. 

Filter Menu of the display. For eac.h 50 samples shown in figure 8. You can modify 
When the digital-filter option is processed another period is dis­ both the weight and delay values in 

selected, a screen similar to that in played so you can watch the pro­ the equation. The DC-offset value 
figure 7 is displayed. This screen gress. can be changed only from the pri­
displays the options available across This operation, like the plots, can mary edit screen. When the selected 
the top line, along with the current take a long time, particularly if you term has been set to your satisfaction, 
difference equation and a table of have specified a very complex poly­ you can return to the primary filter 
terms. H the formula indicates the · nomial. Like the plotting unit, the screen by selecting Quit. This process 
operation you wish to perform, press Voice Filter unit (listing 5) contains can be repeated indefinitely until all 
"F" to begin filtering . The program the compiler directives that will allow the terms of the equation have been 
will make one pass through the you to generate native code to per­ set. 
speech buffer, .from beginning to form the computation and improve Multistage filtering can be achieved 
end, applying the indicated formula. the system's performance. by repeatedly filtering the same 
The message: To modify the difference equation speech-buffer segment. Recursive or 

used in filtering the contents of the closed-loop filters (those with feed­
speech buffer, type the number cor­ back and oscillators) can be simulated Computing . . .. 
responding to the equation term you by using negative delay values. When 
wish to edit. When you do this, the using a recursive filter, take care to 

will be displayed across the bottom screen will change to appear as make sure it is stable. 
Text crmtimml 011 page 475 

a message to our subscribers 

From time to time w e make the BYTE subscriber list available to ocher companies who w ish to send our sub· 
scribers material about their products. W e take great care ro screen these companies. choosing only those 
who are reputable, and whose products. seN ces, or information we feel would be of interest to you . Direct 
ma;1 Is an efffcienr medium for presentfng the latest personal computer goods and services ro our subscribers. 

Many BYTE subscribers appreciate this controlled use of our mailing list and look forward to finding informa· 
tion of inreresc ro them in the mail. Used are our subscribers· names and addresses only /no other informa­
tion we may have is ever given) . 

While we believe the distribution of this lnformarion is of beneFtt to our subscrfbers, we fi rmly respect the 
wishes of any subscriber who does not want to receive such promorional literature. Should you wish to 
restrict rhe use of your name. simply send your request ro the following address. 

BYTE Publications Inc 

Attn: Circulation Department 


70 Main St 

Peterborough NH 


03458 

4'10 "-t llla Cl BYTI! Pllbllc.allano Inc 



Listing 4: Tlie Uiice.·Messages ( Wm:e_ n1sg' unit, wl1icl1 com1ert:s lext represented by A5ClI 
clrnmcters into audwle sprecfi_ 

.so 
5'1 

52 

2 
l! 
2' 

1:11~ 

1l l> 

1t 

W'JCEVS ~OCQIJ\.MiY ll.lal~ 
l!WUIGEMEllT UNIT 

,53 

f>• 

2 

2 

1 :#:Ul 

: u 
(C]oll'Jl·dl#lt .l!lihn. £. tioat 1883. All •~gtlt.01 

1,.... ... ,.11. 
l'li•C<O l Co.p·ll.. l'l'.1 c5ot4 l/27/113 f>S 

!iD 
:2 
2 

hu ... 
57 2 11u 

., 2 hd· !Jn lt, Y.o1 C•_EIU 511 2 "' type d•-ct_r-.•ml t=l1aux:oaea-rul 1buti:_>0ftow', nmt_r·CtUm:ll, 

2 2 hil au 2 11u •dtctt_fu U ,lt!Jp:_..,U·)'·1M11c1:_:olfl.owl ; 

3 
.4 

2 
2 '•"

hdl 
htlt•r-r•c• 60 

6' 
2 
2 

' IU ,,.. flll>Ct 'lan rfo.t_..a·rd( n-o ••&ring I >' Or 1d.<if r>~ager lo baote.": 

ili 2 ~=cl 52' :2 1111 

16 2 hdl 'i'll'.ICELA111lEXiT-~ ou;rru;r 8' 2 hu r·....~fm h1d8'.1._11orcl( 1dulntogel"; ·•or .nuuHrl<1111 

'7 

18 

2 

2 
'•d 
hd 

SERVI CE UllIT 54 

65 

2 

2 
IU 

11u 
'f"•I' fri :h1t1.g11r ] : JboolH1 l'I ,;, 

9 
111 

H 
12 
13 

2 
2 

2 
2 
2 

hcl 
11.td 

1:d 

1:d 
1:.: 

IC lo~rl.gh& J!llhm E.• l!t o<>t 1883• .11.U rlgti"t• 

..,....,"ed 

1---­------···­ . . · --- - ~~ ; 

66 
67 
88: 

ll9 

7(1· 

2 
2 
2 

2' 

2 

hu ,, ,,.. ,, ,,.. 

lmcUan · 111 0 ,.r"t~•o•d•I •ntr1"11 I : dl · c1'_••""'l~ 1 

fW.ct-1.., lpjl....S_:• ord[ 11_:,,tr!n11 l I dl<:t_"uuU ; 

f\lftcti eri ir .C'd!1_111eird [ rura111 .; 1st.rl111gi 1• t id1lct._n111J1 f t :1 

1·4 
1:5 
116 

2 
2 
2 

"" ,, 
hd 

·un.~t1on epe.ak.Rord,, 1.:111n:l"lrJ:Q I : lbco laaD ~: 

p.-oc.edur• ~·•t:l 'llhB [ Ll'I ;: l 't.r1 " lill ] ;;: 

n 
72 

73 

2 
2 

2 

1'" 
1ua ,,. 1p1roced"ure c lln 1r_cfrlic:1:1ior.wir:n 

1 · ~ 2 1:dl r.otoaan·u.t•on 7~ 2 11d 1-.J ..,1ce,d1'c"t.codo) 'l'Cl1ca_1HcU""'"'Ti 

rn 2 hd 7i6' ~ :..: 
7fi 2 11d nr 

lla l i;; MlWJ!iIO n 2 11d re1:u l a:: d1e:t._raa11u:1 

u 2 "' 78' 2 11d d~:i1>uger; 

~ 

~ 

2 
2 

11.. 
1:• 

·-­------­ -··· ·-· ·· --­-1 
l 

7:9 
1111 

2 
2 '",,d 

o; .r•tr1nsn 
ic,1·r;brili,; 

~ 2 11 WICEUi!I· m.uu; ltGVJ/l!IJlmjJT l 111 2 'l:d 2 

~ 2 1u.1 SBMl:E llllfT I ~ :2 1:d 2 ~uncliun ap..kirc•d l ...t .rl11g h bo<>leenh 

~ 2' 1UI l 83 2 bd Mt' I ::.fni tag;eir; 

~ 2 1:11 l!: lcP!'r1 gM .!olln E. Hooe 19:93. ,r. u rl1gM.11 I 84 2 ~o o lbag!ln 

~ 2' ,,., roe11&!9''Rd ) 115 2 2:1 5 lll CBrC•=lll 

u 
~ 

2 
2' "' w ........ 

I 
· I 

86 
!81 

2 
2 

~1 

~, 

~ 

~ 

•tap:;Q; 

"""'"u •=-PP""d-"'••dil•l , 
~ 2 1w Bii 2 ~1 ~ 1r t"e1u1l t=.iigccn.sr1uL r-"'t "' 
~ 2 1w <:1111•• TD•_ t:.:rl.1n ; 18363J Bl! 2 ~2 ~ 1>egi.. 

~ 2' 1~~ 9'0' 2 ~a ~ 1p11~rdi:::;tn.:1 ~ 

n 2 1w t:~p• 'l\Dx_~orHi:nQ.!!i -. IJ.... 'WIOlli_bunm;: 91 2 ~3 ~ d'ac [•·"tr•H" ,1•C.rt,0:1<1p, •llSIP•·l I 

" 
~ 

35 

?
2 
'2 

1~ 

1w 
1~ 

1>ru1~ ia • .•2551 

W1o•_t:utf•n--p1cload •rt17l•a<)._bufNn~] i>r b.,1,. ,1 

'l\Dll_pt.r =­ ~:a~bu,1'r1•r 1 

92. 

83 

9•. 

2 
2 

2 

~2 

~1 

1,,0 

~ 

~ 

D 

1n;d 

• l B111 1p1!aklta ref :=f'•I &•; 
!Wldj 

3& 2' 1w QS. :2 1:0 a 
>· 

t 
;37 

38 
39, 

:2 
,C: 
2· 

1w 

'~ 
1w 

-<I 

!i 

var 't!MJJD ,start ••tapn•m:....!butr•nge;· 
s.t:r:aas :YGJJ_pt"trr; 

85 
B7 
9 9, 

2 
2 

2 

111d
3,,., 
:a: 

1 

.. 
""''"'"'" o~H i111I ID•nrb111 

'ftlir 1 1 J ,,k: t111t1get; 

n..o:o.U1ng l7l ; 

)
1 

; 

! 
0 

"° 41 
42 

:2! 
:2 
2' 

1w 
1~ 

1W 

!i 

2 
prac.dure Ami ¥••r ptr ;¥"G11_~rr-. ri 

a.-r·r .a.-t ,., l•n 11 'Wl1;_buf'n.f'i11•1; ret11:a. 1i rlft111g•r I ; 
99 

Ulll 

101 

2 
2 

2 

3:d 
3.;d 

.B;O 

I! 

' :I 
l!J 

wor<l.:10Ut nci '[B] 1 
( Al-) 

b•'J11n. 

~ 43 2 1W proc.lldiur 1:1 IU.C l ya,r pt.r.11'Rli.i_tMtlrlf'a.q 102 2 J•1 9 ror 11~ "' hr, gthil 111 I 
.., u .2' '~ •o.f ·f 1&l!lrl. "' Lu t'lllO.s_bQ frangap ri111t•: 1n.t.e,ge.t ) i 03 2 3 .11 ,~ do u· Un,11 J<~' z "I ..,,s I l!n [I )>=' .•' I thm 

~ 
45 .,. 2 

:2 
1w 
1~ ue1u1; ( Ill an:.!OJ1 ,. lo..coda1I 1ana1 t1Da_ia 11, 

111<1 

05 
2 

2 

3:31 

3 c1 

41 

59 '1:=11; 

to [ I )l."Ctlr [c rd(ln11] 1-Gl l : 

i 
~ .. 
"11... 

Q 

48 
"9 

·2 

.2 
:?; 

,,.. 
1 ... ,,.. 

lt~lny '•'O.u:emc 

1- -----­ ... 

106 

107 
108 

Cl!! 
10 

2 

2 
2 

2 
2 

3:1 
3.;1 

:i,:i 

3,3 
3 'i3! 

81 
67 
11 

n : 
ea 

whH e I<= Limgtlh [t n] 

d1> begin 

J •""• 
olhHc lleng~[ • L r>l)tj l '"'"' 
do l :=H I; 

lln l. 11~· 'I 

Listi'ng 4 amiim1ed cm page 471 



.. 
'I, listing 4 .a;ntmutd: Listing 5: The Thice fill.ering .1mi1 (Voice_fill.er), rohich am perftmn mnny kinds of digit.al ..... 

filtmlfrm on the co11tents of Jhe speedi buffer.
111 2 ll : 3 9ti ,,iML., H on;l1hl l'1<1 >:.U ""d [Lnh l >=' "-'l 

.> 112 2' 3:::l 111 <lilldi ll"lO<="Z' l 
11l3 2 3 ;!! 120 da ~l<n P•oca l Cmpl h r JY,, 1 ·c6• -ll 3V27/B3t 
114 2 3:15 123 i i :c:-h-1;

i U 5 2 315 t :as J l"J+-11 

n 116 ,;! 3.,... 129 end;. ·11 2 ~ ~U \'<11e•_fUi.>r1 

117 2' 3i;3 131 U .P7 •hon. 2 2 11 

i 
~ ne 2 .a : 4 1§ begin 3 2 ~ l!ci&:11;f't•c• 

ne 2 3115 1l6 if ""l _..,,,,.r<l[aipyllol , l -J1,7]1 tMn 4 2 1d ( . ···· - - - } 

120 2 3 : 6 Uii6 ,.... li::=J '1-tl> 1 5, :2 1~ { ) 
,~ ,2' 16 1 2' ~ 1 [ \OICEl...All Pill! SP£m!t FIEQJRSl'\IE llIGl!T,U }·:i:s 11>1 Cla U DD t apeal'ward(cop,l[L1>, !-I<,1) I ·~hon 

t [ f llTEBDIS IJllIT I 

12'3 2 .,,... = ...~ 81 2· 1~ 11 l l


r 12'2 2' J:S 1!17 • rl 'l:A!lr> [-ylt1>, l-l<,1] ..' ' 'h 7' 2 1 ~ 

~ 
12.e. .2' 3:3 2135 • L1mi ·e1 11 1~ ·t 1[ ICJ"PJ'• 1Ql>t JOhn E.. lloat 188G . All riro'ita I 

,~125 2 .3': .il zw b~I• 10 2· 't llWl11"'ri&d I 
2S 2 3 :5 23(7 n ....,. IOpO<barCl[=,p~ lln •l -J.Jl l tt>m1 '11 :2· 1~ 1 I 


t:t,7 2 316 25.7 rar ~. : =J .!"""•" 1 1:2 t!• , ~ - - ---- - - ·· ----- -1 

128 '2 3t6 258 da U r:at *•-0..rlllco.py (~n, l -lt,1 )} ·tJh on 13 2 1~ 


1129 2 ,J,18 ,288 " ' l"9ln [""'.PYll", 1-ll,1], ' ·~' Ji '1.4 2 1~ ..,• ..iur• r 11ur; 


i 30 2 3.: .. 338 1ndl; 15 2 1 , .d 


f31 2' .'l,: ll 33S lll'11 lit l!""'gthi lr>J>=1 I • nil lfl;nilJ >="ll'I end ·1i;; t!' 1~ l•Pl..ont.elim 


132 2 3t3 35:! lln [ 1 ] <~'!9'1 17' 2 1~ 


1,331 2 ::l:t31 36D do IHl91I 

1,34 2 3,5 36.ol CH• lm [I] or Uo1 "11 IUU.UIGJ.O 


1,35 2 3::5 37 'l'J' !I wol'dl : =•ZSID" I 18 2 11u 


t3S 2 :l,15 380 11• : .arch=1otiE ~; t&i 2 1w r ••• •• •• .· ---·-- .•••• ·· ·-· -· · -- -} 

1'37' 2 3.15i 389 '21 1 wardit= 11 lD 11 J 2a 2 1 : u 1 

13S 2 3.:5 398 1 31 1 : ..anlh:= 11TIIREE 1 ;r l!1 2 11 u WIC'ElAI! AJfAl.IHl DIPllT/WIR!lf ] 


t381 2 !! :15 4ll1 "oCl 1 I •all'1f::=1fOEI I ; 2:2 2 1w I SBMCE UNIT .I 

1140 2 3,:5 4Ui •s•: •ardl i: =.i•FIVE' 1 231 2 1w I .I 

1'1 2 3 :o5 C25 ll &i l i: '111J'ol'di:t=.11£X I' 2 .e 2' 1:u I '[Cl op,.-1,ght. Jal>ll E. Ha<>• 11>93 • .i.u r1 g l'lr~• J 

1142 2 S::li 434 11 71 : •Drd 1=1SE'VEM";. 2'5 2 1 ~u I •t1•rood l 

U 3i 2 3~5 4'43 tt91•: ..01td .: =-• Jl.TE '1 i 26 2 1:~ I I 

14-C 2 3<5 45:? 119' 1 : lltOrd: :;;;fllf'INE ' ; 'O 2 1~ !---- -·-- - - · . . . .. - -· -·· ·- - 1 

145 2 3:S 451 111nd1; 28 2 1w 
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2;> 2 1;d ~ s tre:oru'4!0'9:...,J>tr; 

2J 2 l: d 


24 2 1: 11 5 prDcedur11 AOC[ 'll1Jr ptr :voJ1._bu rra r -; 

25 2 hd 2 orreet , lon1 vo,._buf'nnge; ra ta: 1ntog~r I; 

2'6 2 1 :d 


27 2 1:d proceduro DAC[ ••• pc ro vox_ butror1 

28 2 1:o offlo t, t on.:va.l'_bu rr-anga ; nlt.e:intogor h 

211 11 hd 

30 ~ l:d lap\uonhtlon 

31 hd 

32 2 I ;d 


3J 2 1 : d ~rocodur• oa.,ple ( vo r p t rivo"'-burren ortoot , le:n1 vo;111_b uf rongfil 11 

34 2 1 :d -eu;t .a rn• l ; 

3S 11d 


~6 1 :d procodur.o pl,ay [ •or ptr:voa_bur rer; orr.. c, len t rato: a:.__,bufr-ftlt'lgo] J 


37 2 hd 11 1t11rn•l' 


3& 2 11d 

JB 2 1 :d prot1dure AOC'; 

4D 2 2;D [I bog!n 

~1 2 2:1 0 ao~pl• I ptr ,otfHtol•n l: 

42 2 hD Q ond1 

4:l 13 1:0 0 ,44 2 1 !d praic.1dur• DAC; 

45 2 3:0 0 begin 

411 2 311 0 L~m. rat• I 1 

47 2 1:0 D • nd·; 

48 2 1:0 D 


49 2 1:0 0 b11gln 

so 2 1:1 D newf•traaa J; 

51 2 1:1 7 DtUtl ofll 


plo·[ ~··· arr.... 

,,,,52 2 15 liit·op;=O; 

53 2 1:1 23 ta poo~9 1 


54 2 1 :1 3.2 
 ... ; 

55 2 1:1 34 dhpo.. (1trH•ll 

56 2 ,o D and . 


Text continued from page 470: 

Installation and Adaptation To get Voice Lab to run under 
The Voice Lab program and units Apple Pascal ver ion 1.1, you must 

were developed in UCSD Pascal relink the unit after each modifica­
under version IV of the p-System tion, which make for slow work . 
(distributed by Softech Microsys­ Additionally, the virtual-memory 
tems) and operate most effectively management under the version N p­
under that version of the system. System allows Voice Lab to operate 
Voice lab relies strongly on the p­ with a larger speech buffer on an 
System's modular unit philosophy, so Apple than does Apple Pascal 1.1. 
adapting Voice Lab to another oper­ Voice Lab is designed to be portable 
ating environment would not be a to various computers jn both source 
simple task. and object code. With two exceptions, 

ported Voice Lab between the IBM 
Personal Computer and the Apple II. 
The two exceptions to portability are 
the printer-output routine and the 
Analog 110 unit. 

The Analog I/O unit (listing 6) per­
forms the actual digitizing of the 
speech input and synthesis of the 
speech output. The specific charac­
teristics of the hardware interface to 
the DIA and AID converters will in ­
evHably differ from machine to 
machine. To accommodate this situa­
tion, the Analog 1/0 unit is struc­
tured to require that two assembly­
language procedures, Sample and 
Play, be Jinked into it. 

The Sample procedure reads the 
computer's analog input at a rate 
determined by one of its calling 
arguments. Each sample is assumed 
to be an 8-bit unsigned number in the 
range 0 through 255, and the quies­
cent value of the input s hould be 127 
or 128. The samples should be writ­
ten to memory beginning at the loca­
tion indicated by the sum of two 
other argument sh own in listing 6, 
the Offset and the Ptr base address. 
Sampling should continue until the 
number of samples specified by the 
Len argument have been accumulat­
ed. At that time, the Sample proce­
dure should return control to Analog 
110. 

The Play procedure performs the 
inverse operation to Sample. All 
arguments to Play are interpreted in 
the same fashion as Sample, except 
values are read from memory and 
wri tten to the DIA converter. 

The only other area of Voice Lab 
that may require modification is the 
printer-output section in the Voice 
Display unit. The Voice Display unit, 
as shown in listing 3, is designed to 
operate with an Epson MX-70 printer. 
The lines of source code specific to 
the MX-70 are demarcated by com­
ments; these will have to be rewrit­
ten if you have a different printer. 

The waveform-routine is designed 
to operate with dot-matrLx graphics. 
If your computer does not support 
dot-matrix graphical output, you can 
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use hyphens or microspaced periods 
to generate the graphical output, but 
producing the output will take a long 
time. If hyphens are used, the same 
algorithm that is used on the display 
can be applied to the printer. 

These modifications should not be 
hard, as such things go, so after just 
a little time modifying the print 
routines and adapting to yoUI DIA 
and AID hardware, you should be 
ready to begin investigating digital 
speech synthesis and analysis with 
Voice Lab. 

Conclusions 
Voice Lab provides a workbench 

upon which the structure of speech 
can be an.alyzed and offers a library 
of system units that facilitate speech 
synthesis from application programs. 

Voice Lab is neither a static nor a 
completed project. Its modular-unit 
structure is specifically designed to 
allow experimentation and further 
development. ln the project's 
gestative phases, versions of the 
Voice Lab library have used ADPCM, 
(adaptive differential pulse-code 

modulation), DPCM1 and PCM en­
coding. And at one point the Voice 
Messages unit employed a phonetic, 
ra ther than word-oriented 
vocabulary. 

I'm still working on extensions to 
handle common word endings, such 
as plurals. Additionally, the results 
from the zero-crossing analysis and 
peak-energy plots have suggested 
some reasonable lines of inquiry in­
to speech recognition, the other side 
of the voice-input/output problem. 

I hope that I've encouraged you to 
push the limits of your computer and 
discover the frontiers of speech 
interaction. • 
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ADAlAB™Autamates lab Instruments 


• Interactive Mioroware's general-purpose ADALAB " dala ac· 
qutsillon and control system Interfaces wilh virtually any lab In­
strument using a recorder or meter, Including GC and HPLC sys­
tems, speclropholometers, pH meters, process control apparalus, 
thermocouples, etc. 

• Lab Data Manage software facilitates single or mull i· 
channel acquisition, storage, display and chart recorder sryle out ­
put of lab instrument data. IM I QUICKVO sollware opera1es within 
easy-to-use BASIC! 

• Thousands or scfentists currently use IMI sortware and/or 
ADALAB products worldWfdel 

• Prfce includes 48K APPLE1 II+ CPU, disk drive with controller. 
12" monitor, dot matrix printer with Interface., IMI ADALAB!l! Inter· 
face Card. t TroQ«mook o t A,ppl• Compul"' Inc 

IMl' s ADALAB INTERFACE 
CARO IS AVAILABLE 
SEPARATELY FOR ONLY $495 
(iOGludos t 2·bll NO.12·1:111 DIA, 8 dlgilt ol sense lnputs. S 
<ig tal ccwilrol oufpu15 , 32·M tnl-tl m<! ciod< , two 16-b11 
tlrrio.s plus OlJICKUO dale acquisluon sOllware.) 

INTERACTIVE MICROWARE, INC. ·m· P.o. Box 771, Dept. 3 1w1 State College, PA 16801 (814) 238-8294 

C OLOR I MONITOR S281 Z· 29 TERM INAL 5676 
COLOR 11 MONITOR $41 2 
300A MONITOR S14~ 

NEC Printers 

PC8023A $393 
3550 $1845 
2050 CALL 

STAR Mlcron lcs Prinll! rs 

GEMINI JOX $306 
GEMINI 15 $422 

Silver Reed Prlnlers 

ZVM 121 MONITOR $BJ 
ZVM 134 RGB S424 
(includes JBM Ca bre) 

ZVM 122 AMBER $1, J 
ZVM 123 AMBER S9 7 
ZVM IJI RGB $30 1 
ZVM 135 RGB S515 

LEK ICON 

LEX 11 $106 

TERMS - COO • Freig111 
COLLECT - Charge Card 
CUsl-omers Add 4"11> 

Clrch1 210 on Inquiry card. 	 Ctrc le 80 on lnqu~ry card. 



Help in Apple III Pascal 

This easy-to-implement Help system offers online instructions 

and explanations anywhere in a program 

The ideal computer program fea­
tures onJine instructions and ex­
planations that save time and reduce 
the probability of making errors. But 
adding complete documentation or a 
Help system to a computer such as 
the Apple ill must not substantially 
increase the complexity and bulk of 
the software it serves. And such a 
system should be sufficiently fast and 
flexible to use anywhere in applica­
tion software. 

An ideal Help system is not easy to 
realize with most available low-cost 
hardware/software combinations. 
The one described here, however, is 
readily Implemented because it takes 
advantage of the modular structure 
of UCSD Pascal and the Apple ill's 
advanced console-control capabili­
ties. It can be used anywhere in a 
program to provide needed informa­
tion . Listing 1 shows a program that 
demonstrates this Help system . 

System Definition 
Before implementing a complete 

online Help system, it's important to 

by Al Evans 

consider the three basic areas within 
a program in which you might re­
quire additional information: 

• Help from the menu level. Individual 
Help screens are attached to each 
menu item. Primarily instructional, 
they provide information about 
menu selection and describe its use 
or offer examples of the system's ac­
tion when the item is selected. 

"Infinite" 
lnterruptlbllity Is 

required when you 
want to design a 
nearly Ideal Help 

system. 

• Help d11ri11g keyboard input. During 
any request for input from the key· 
board, detailed reminders describe 
what information you need to enter. 
•Help dining a continuous process. 
Help screens can be connected, for 
example, to procedures that display 
output to explain the data shown 

and/or its format. 
Unfortunately, these situations 

cover a seemingly infinite variety of 
machine states and cannot be re­
duced to a small number of cases that 
could be handled individually, What 
is required, then, is "infinite" inter­
ruptibility. This capability is pro­
vided by a set of techniques that 
enable you to easily interrupt any 
process at any time but that don't re­
quire special programming for in­
dividual cases and don't affect the 
process being interrupted. 

One technique, keypress sensing, 
is easily implemented on most com­
puters. Another incorporates a set of 
procedures to save and restore the ex­
act state of the console screen, in­
cluding all disp1ayed data and the 
cursor position. On many small 
systems, implementing these pro­
cedures would require assembly­
language programming; the Apple 
III, however, supports them through 
calls to the .CONSOLE driver. 

In addition to software-interrupt 
echniques, you'll need a method of 
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Listing 1: A demcmstmtion progmm of a Help Sljslem i11 Apple 111 Pascal. 

PROGRArl HELP DEl'IC; 

tBy Al Ev .. n5~ 1982. Publii: do.,aln - IJ5e freely, but pl ­

CONST 

lHi!- J p tabl t?· of c:ant.unts;; gi Ve each help sc::reen t:t nilme and enter it t'I r .. ) 

MENU! = l; 

HENU-:!' • 2 i 
EXJ ~ 3 ; 

EX2 = 4; 


TYPE 	 Byte = 0 . • 255; 
Butfer_2K =Pac ked Arr yto •• 20481 of Byte; 
R"q~e5t_Code = Pai:keO Record 

~ANNEL: o.. 1; 
5TAT_OR_C"rRL: v •• 1; 
REQ\JEST_NuH: o.. 255; 
RESER\IEO; O•• b:S 

END; 

XV_Coordin t ~ • tX, VI; 

Henu _Mode = lNORl1AL_HODE, HELP_HODE J; 


VAR LEl'T_ARROW, ESCAPE, HELP _KEV, BEEP: Char; 

~EV_BUF_STATUS, SCREEN_SAVE, 5CREEN_RESTORE: Requ•Dt _CodoJ 

SCRE'EN_PO,SITlON: Reqult'St_Codel 

SCREEN BUFFER: Bufff>r 2KI 

C,UR5_ P05: P..c:ked Arra; [xv_Coord i natesJ of Bvte; 

lNPUT_SET: Set of Char; 


---------- APPLE /// CONSOLE CONtROL. --------~ 

Procedure Cl ear_Screen; 
L'IEGJN 

Wri telChr (28)) 
ENO; 

Proce~ure Inverse; 
BEGIN 


lolrite(Chr 1181 I 

END; 


Prccadur"" Nor"'• I • 
BEGIN 


Wrlt lO(Chr !17ll 

END; 


<H1ou9h tl'le Clemon t,.a ion pr'OIJl'"ilm rJoes no'!; use vlewpo,.ts , tlie next two 

proc:edures are requlred to p,. ovjd~ 1-!ELP +o,. pro;,. ms th t do. 


rocedur R a t_Vl•~port; 


BEGIN 

l>l,.1 te(Cll,. ( I )) 

END: 

Procedure Restare_Viewport; 
lle:G IN 

Writet Chr- ( 4 )) 
ENO; 

Proc<>dur-e Back_Spacel 

BEGIN 


WritelChr (Bll 

ENO; 


Proc@dur~ Save _ Screon t 
CONST CONSOLE = 1 ; 
BE:GIN 


Unlt _Statua<CONSOl..E,SCREEN_ BUFFER 1SCREEN_SAVE> ; 

lJnit_StatuslCONSOLE,CURS_POS,SCREEN_POSITIONI 


ENO; 

P,.-ocedure R·est.o,.-e Screen; 
CONST CONSOLE • ll 
BE;GIN 


Uni _st u~ICONSOLE ,SCREEN_PUFFER,SCREION_AESTORE:l; 

GotoXVtCURS_P05CXl, ClllS_POSCVl) 


E'Nl)I 

Functl on Keypres5ed: Boal 3rH 
CONS T CONSOLE = I; 

\/AA OHARS_A\IAJL; {>. .z:;:s; 

SEG IN 


C~Af(S_AVAIL.' • Oi 

I.kn t _5tatuli <CONSOL.£,CHARS_ IWA1L, KEV _ BUF_ SIATUS); 

Keypressed: = CHARS_AVA IL > 0 


ENO; 

Prgci!d1.1r ..... Ip lWl~ERE: Integer I; 

CONST 


CEnt 	 r t he pt""efi x for your HELP frames here} 
PREF ! 1( = ' I OEl'IO IFRAl'IE' ; 

STl'\RT BLOCK • Ol (Change to 2 for Pasca l te>t l: f l le,. ; 

CONSOLE .. 1; 


Lis1ing 1 cv11ti1111ed 0 11 page 479 
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composing formatted Help screens 
and storing them as disk files. Any 
text editor that produces Pascal-com­
patible files will accomplish this step. 
We use Applewriter Ill (a word-pro­
cessing program) or the Apple Ill 
Pascal editor set to ASCII (American 
National Standard Code for lnfonna­
tion Interchange) mode to eliminate 
blocks of format data at the front of 
each UCSD Pascal text file because 
we don't need them for our pur­
poses. 

Finally, you'll need a way to get a 
screenful of fOTmaHed data quickly 
from a disk to the display. Providing 
this feature are the low-level Pascal 
procedures BLOCI<READ and UNIT­
WRITE, which can be used to read 
and write large chunks of data 
regardless of type. In this case, they 
permit the system to find a Help 
frame on disk, read it, and display it 
on the screen in less than 3 seconds 
(or in much less time if a hard disk 
is used). 

The System Design 
Tu simplify use of the disk files con­

taining the Help screens, the file are 
named systematically; the first is 
FRAMEl, the second is FRAME2, 
and so on. 

In the program's global-declara­
tions section, a table of contents 
matches each program area for which 
Help is provided with its correspond­
ing frame number. For example, a 
program in which the first two Help 
lrames concern the first two items on 
the menu begins with the declaration 

CONST MENUl = 1; 

MENU2 = 2; ...etc. 


The Help procedure itseli is dedared 
as 

Procedure Help(WHERE: Integer); 

Calls to this procedure in the form of 
"Help(MENUl)" are thus permitted. 

ln order for you to be able to use 
the Help facility, the program must 
have three additional features. First, 
it needs a dual-mode menu that can 
act as a normal menu for program 
control or as a menu for instructional 
Help screens. We use the global 
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TYPE declaration 

TYPE Menu_Mode = (NORMAL_ 
MODE, HELP_MODE); 

to permit declaration of the menu 
itself, as 

Procedure Menu(MODE: 
Menu_Mode); 

and employ the parameter MODE 
with.in the menu itseJf to control its 
action. The main program calls the 
menu as Menu(NORMAL.....MODE). 
If the Help key is pressed from with­
in the menu, it makes a recursive call 
to itself as Menu(HELP_MOOE). 

The program aJso needs a string­
readfog procedure that emulates 
Readln but can be interrupted at any 
time to use the Help system during 
input. Because it must read one char­
acter at a time, it will also be used to 
filte r nonprinting characters out of 
the input . This procedure is declared 
as 

Procedure Get_String(VAR 
INPUT_LINE: String; 
CALLJNG_pRQC: Integer); 

INPUT_LINE is the string to be built 
by the procedure; CALLING_ 
PROC is one of the above globaJ con­
stants representing the Help screen 
that applies to the calling procedure. 

Finally, for Help during a con­
tinuous process, we insert the line 

lf Keypressed Then Handle-1<ey; 

wherever the process is to be inter­
rupted . To complete the procedure, 
we use such instructions as 

Procedure Handle_Key; 
VAR KEY: Char; 
BEGCN 

Read(KEYBOARD, KEY); 
If KEY= HELP_KEY Then 

Help(WHEREVER); 
{... etc. for any special keys to be 

handled} 
END; 

Implementing the Help System 
Having covered our three general 

cases, we implemented the system in 

Listing 1 co11ti1111ed: 
VAR 	 FflAttE: B"f fa.- _2 I 


BLOCK_COUNT: lnte9er; 

HElP_FILE: File; 

FILE_NA St ring; 

KE'I: Char; 
CH_ TO_STR : S r1ngC1l; 

li'EGIN 
Reset_Viewpor- t; fS e note- UMd r Appl -, ill Consale Control a _ba'We } 
Sav _Se r n; Cl r_sc~ -en; 
Str(WHERE, FJLE_NAtE>; 

FJL£_NAttE:= Concat(PREFIX, Fll..E_NAME>l 

C$IOCHEC -) 

R 1i t I LP_FILE, l LE_Nl'\H ) ; 

( <&IOCHECK+J 

11 IORESULT ( O 

Tti ..n REPEAT 


Writeln(ctlr(7).·p1ease put prog~a• dis~ onljne and ~r@~~ ~ RETURN> , • t; 

Wr\telo('Q.- p,.-e51i ESCAPE :> to xtt; 'II 

All d!KEV>; 

If KEV = ESCAPE 

Then DEGIN 


Restore_Screen; 

He e. tore_ Vie,,.,port; 

Exit IH !pl 


END; 

Clear_S c:reen; 
C$ HlCHECK- ) 

R,.s tlH LP_FlLE F IL _NAl1EI 

{<&I OCtiECK+l 


Ul'<TIL !ORESULT = O; 

Dl..OC ' COUNT: • Blocl< _R adlHELP_F JLE, FRA11E. 4, START_BLOCIO; 

Unit_wr1te(CONSOLE, FRAME, (BLOCK_COUNT • 5121, 0, 01; 

GctoXVC0,2,'5>; Wrlte('Pre5 any k y o proce d'll 

Read ( EV I i 

Clou IHELP_FlLE)l 

Re-s-tore_Scre.en; 

Re$tcre_Viewport (Se-e above note concerning Re$et_Viewport J 


N"D; 

Procedure Jnit_Var1able5 ; 
9EGrfll 

LEFT_ARROW: • hr(81; DEEP: • Ch,.-(7)1 
ESCAPE: • Chrt2?)J HELP ~EV: • Cnrl19tl; COp n-Aj:Jpl - qu tlcn- mMrkl 
INPUT SET : = tChr(321 •• Cnr<l2b)J; 
WJtn kEV_elJF_STATUS Dg 

BEGI N 

CHANNEL:= O; 

STAT_OR_CTRt..: • 01 

REOUEST_NUll'I:= S; 

RESERVED: • 0 


ENO; 

W th SCREEN_SAYE Oo 


BEGIN 

CHANNE : = O; 

STAT_OR_CTRL: • 01 

REOVEST NUtl: = lB; 

RESEfN O; • 0 


END; 

With SCR EN_RESTDRE Do 


BEGIN 

CHANNEL: = O; 

S!A1'_DA_CTRL: ~ t ; 

REOUEST_NUtl; a !8f 

RESEflVED : = 0 


END; 
Wl h SCREEN_PDS IT HJN Do 

BEGIN 

CHANNEL:= 

STAT OR CTRL:= O; 

REOUEST-NUtl:= lb; 

RESEt-IVED: • 0 


END 
ENO; 

cue trd proc dur fo,. inter-ruptible 'litr i ng input. 
For 	demonstrat 1 on purposec, e-n ter t t Jn th )l ct. 4ot"~ t. BhOWf' s.o thAt 
it wt I l fi into 23 llnu,..} 

CEX2 BEGIN> 

Proc dure ,Ge t _St:ri ngCVM ltWUT_ L..INE: Str inQI CAL..LlNG_PROC: Inte;•r>+ 

VAR ICEY : Char; CH_TO_STRING: StronQ[l JI 

BEGrn 

!NPUT_L lNE: • • • ; CH_TO_STRIWG:= 'X'; 

Read I ~VBOARD, KEV>; 

~h1le NOT EOLNI KEYDOARDl Do 

&GIN 


H ~ Y ., HELP_KEV Th"n Help<~LLINS_PROC) 


El 9~ If CKEV ~ LEFT_ARRQllll AND CLengthlINPUl_LJNEI > 0) 

Then 9EGHI 

Bac~_Spac~: W~ it t• ' >; P~ck_Space; 

!NPUT_LINE: = Cop.,dil\IPUT_LlNE, 1. L•notl><!Nf>UT_L I l - II 
END 

El1ie If ~EV !N INPUT_SET 
Then BEGIN 

Writ .. < ~EV); CH_TO_STfllNGI 11: * KEV; 
JNPUT_LINE:; Concat(lNPUT_L lNE, CH_TO_STflJNGl 

END 
Listing 1 continued 011 1:iage 480 
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the Apple lll. There it furnishes 
online Help from anywhere in the 
program in the form of a formatted 
screen display. 

To use the system, the basic con­
so1e-con trol procedures Save_ 
Screen and Restore_5creen as well 
as the function Keypressed are re­
quired. Save_Screen stores the con­
sole display's cont.ents in a globally 
declared 2K-byte buffer and puts the 
cursor coordinates into a 2-byte 
packed array. Restore_Screen 
reverses this process. Keypressed 
merely returns TRUE if a character is 
available to the Pascal system and 
FALSE if none is available (i.e., no key 
has been pressed). 

On the Apple ID, these operations 
are most easily performed using 
D_ STATUS and D_ CONTROL 
calls to the operating system via the 
Pascal UNITSTATUS procedure. 
(Refer to Listing 1 and the Apple lTl 
Standard Device Driver's Manual, pages 
169 to 171, for more details.) The 
Pascal UNI1STATUS procedure is 
called as 

UNITSTATUS(UNITNUMBER, 
STATUSUST, REQUESTCODE); 

UNlTNUMBER is an expression 
with an integer value that is the 
Pascal unit number of an l/O (in­
putfoutput) device (1 in the case of 
the .CONSOLE driver, for instance) . 
STATUSLIST refers to a variable that 
contains or will contain the data to be 
passed to or from the device sped­
fied by UNITNVMBER (SCREEN_ 
BUFFER; for example, in the case of 
Save_Screen and Restore_Screen). 
REQUESTCODE is a 16-bit packed 
record that indicates whether the 
device's input or output channel will 
be affected by the call, whether it is 
a status (D_STATUS) or control 
(D_CONTROL) call, and the type of 
status or control call being made. This 
record is declared as 

Type Request_Code = Packed 
Record 
CHANNEL: 0 .. l; 
STAT_OR._CTRL: 0 .. 1; 
REQUEST__NUM: 0 .. 255; 
RESERVED: 0 .. 63 

END; 

UsJing l cmllim1ed: 
Else WriteUI EPli 


Read lKEVBOARO, EVI 

ENO! 

Wr J teln 

ENO ; CGet _Strl h g i 
CE.X2 END 

(MENUJ PART I BEG IN) 
Proc dure Exa.,plell 

<. An Joe itiple o-f HELP dw t ng a c:ontinucu.!!li proce5• J l.n thi.s case a c:ontinuou w 
scr.,en di5play. HELP would normal \y be used 1n t.h1 '8 in tanee to proyi de 

infor-attan on tha for•at a nd /or mean ing of the di s play. 


VAR FOREVER: Bool ean; 
{MENUI PART I ENDl 

{E ll.I Eiffi~} 

Proc du 1-l1.mdle_ Key; 

VAR KEY' Chan 

B GI N 


R"11d 0<EV80ARD, l<E'vl I 

If KEV = HELP_KEY Then HelpCEXlJ; 

I f KEV • ESCAPE Then ExH. CE~a"!plell 


ENO; 

CThis procedure is given as the extreme e~ample of interruption during 
d1.,.pl y - h proc11 can be interrupted ;ofter eacl'I c,,or;octer- is clls­
played . Of course the display would bl! much faster if wr i tten a Jina 
'It " tl•e "nd lf "l:<eypre5sed" was checked only at he end of each line •. ) 

VAR CHAR_ COUNT: Integer; 
DEGIN 

For CHAR_COUNT:= I to LengthlLll\El Do 
BEGIN 


Wr!te<L I N!ECCHAR_COUNTll; 

H l':eypr- "" d Th n Hilndl e _ Key 


END 
ENO; 

CEXI END) 

<MENU! PART 2 BEGIN} 
B~G!N !E~a•plell 

FOREVER! = FALSE; 
C l ea~_ Sci- ru 
REPEAT 
S l owprintl'Thls is ;tn ewa111ple o·f how HEl-P can b provided during •n • 11 
S lowpr!ntl'ongo1ng process . Thi,. t...Mt. wll l si.01ply b,. displayed r"peatedly ' H 
Slo..,pr Int l'unt.i J 'I""' P""'l'I <ESCAP1D . Whi 1 .. It i s being displayed, you con • 11 
Sl o wprl nt ( •pr ess •" < open-apple>?" ' 1 a nd M:h te'lil r hol p ~Cr"ai!1"11 you have 

att3ched • ! JI 'Ji 
Sl owprlnt( 'be displaye<J instead. When you rPturn to this display After ')I 
Slowprintl'reading the HELP d isplay, the proce5a wil l begin again eNactly ' JI 
Slowprlnt< ' wtie..-e ~t left off. ') 
UNTr L FOREVEFI 

END; 
CHEMJl PART 2 EN»l 

CMENU2 BE"GIN> 

Procedure ENa~ple2! 


VAfl LI NE: String! 


BEGIN 
Cl~ar_Sc:reen ' 

Wr l t.,ln! 0 Thla proc1tdur-e d•IOOnatrot•• Haf' during th• Input of a string'>; 
0Writeln! from th• k•'.l'bo11rd. Th• HEL.P_l(EY can be prea•ed any time durint;1' II 

Wr iteln!•entry. Enter ••stop' ' when flniSitied'll 
REPEAT 

wr te!•Enter atr ng: .,, 

Get_String<LINE, Ei21; CExa~ple of a c•ll to G•t_StrinQ> 

Writeln!'You ent• ed: ' ,LlNEJ 


UNTIL LINE = ' Stop' 

END! 

ClfENU2 END} 

P~ocedure H•nu(MCOE: Mwnu_~ode>l 

VAR CHOICE: Cti41rl 

BEGIN 


REPEAT 

Cl war_ Screen I 
If MODE • NORHAL_MODE 

Th•n BEGIN 


GotoXYl6:5,2~JI 

Writec•·· <open- apple >? ' ' for HELP'! 
END1 

GotoXYI0,'111 

WrltelnC' '::5,"D•""'"•trat!ona avall•ble:'ll 

Wrltelnl 

CEntt!r your ..enu here) 

Wrltelh(" •:s,·11 HE.LP dur ing continuoµs output procesa'l l 

Wr>telnc• •:s,•21 HELP during i nput fr-0111 k•yboard'll 

Wrilelnl 

.1 f l"IOOE • HELP_MODE 

Then SE:GIN 

lf"1Vl!'r!il!C 

Listing 1 corrtimu:d 0 11 page 481 



Lisling 1 conlinm:rl: 
~ita t T Naw 1n HELP ~od a . Choose topic for 
Nol""in.aJ; 

liilrl le!l n 


END; 

W.-i.teln(" • :s, ·<ESCAPE > to quit' I; 

Wr1te1• ':5,'0ption; ' I; Read(CHOlCEI; 

1 f 11.0DE: = NORl'IAL l'tODE 

Then C• •e CHOICE- of 


1nstr~c-t:1ons. 4 '; 

C£nter your progr-ara' ~ re pon••• ta menu choice'5 here)· 
' I " : EJ.cam.p1e1; 
• 2': Ex afllp I e.2; 


END 

El.,., 	C D O CHO ICE of 

( Enter your •enu • He.LP fra,.es here> 
• 1 · ; H&lp(l'ENU111 
"2': HelplP'ENU21 

END; 
l f ll100C = NClm'l_AL MODE ) ANO !CJ-IOlCE 
Then Menu {i-IELJ> 11CJOEI 

UNilL CHOICE = ESCAPE 

END; 


BEG l N ( •11A IN PROGRAt1• I 

ln1 t _ v .. ,.1 abJ ..s; 

Menu\N0Rr1AL_ M00€1; 

Cle t11 r _ Scr •111n 


ENO . 

The specific request codes used as 
commands to the .CONSOLE device 
driver are declared as global variables 
(KEY_~UF_STATUS, SCREEN_ 
SAVE, SCREEN_RESTORE, 
SCREENJOSITION) of the type 
RequestCode and initialized in an 
IniLVariables procedure. The fol­
lowing instructions provide an 
example. 

With SCREEN_ SAVE Do 
BEGIN 

CHANNEL:= O; 
STAT_ OR_CTRL: = O; 
REQUEST_NUM: = 18; 
RESERVED:= 0 

END; 

Using the Help Procedure 
The operation of the Help pro­

cedure itseli is simple. 1t saves and 
clears the screen (and resets the 
viewport to include the full screen, 
although this action is not required 
by the demonstration program pro­
vided), then looks on the volume 
specified by PREFIX for a FRAME file 
with the frame number passed to it 
a the parameter WHERE. If it finds 
the file, it reads as many as four 
blocks (2048 characters, slightly more 
than one screenful) using Block_ 
Read. Using UniLWrite, it writes 
the data all at once to the console. It 
then waits for a keypress, closes the 
file, and restores the screen and 
viewport to the state they were in 
when Help was called. 

Before compilation, two constants 

= t-1ELP_ t< E '() 

in this procedure are set for each 
specific application. PREFIX is set to 
the complete volume and file name 
of the Help files through FRAME­
for example, /DEMO/FRAME (or, in 
UCSD Pascal notation, DEMO: 
FRAME). The procedure concat~­
nates the parameter WHERE to 
PREFIX, resulting in /DEMO/ 
FRAMEl, /DEMOfFRAME2, and so 
on . START_BLOO<is set to 0 for an 
ASCIT file or t 2 for a Pascal text file 
to skip the two-block header. 

You can install the 
Help system In any 

program by filling In 
the blanks. 

Much of the procedure is dedicated 
to ensuring that the system doesn't 
crash if the disk containing the Help 
frames goes off line and to providing 
an Exit option ii these files are 
unavailable. This portion (from If 
IORESULT < > 0 . .. to .. . UNTIL 
IORESULT = 0, as well as the 
preceding {$IOCHECK- } and 
{$10CHECI<+ }) can be eliminated if 
these files will always be on line (in 
a hard-disk system, for example). 

The Demonstration Program 
Enter the demonstration program, 

compile it, and execute it. Be sure to 
set the constant PREFIX in the Help 
procedure to the volume name of the 
disk you will use for the Help files 

plus /FRAME (e.g ., /DEMO / 
FRAME). And note that the HELP_ 
KEY used is Open-apple-ques­
tion-mark [Chr (191)]. The Open· 
apple key is a kind of "supershift" 
key that adds 128 to the decimal 
equivalent of the ASCU code for any 
character typed with it. (Because the 
open apple is itself a nonprinting 
character on our printer, we changed 
all literal open apples in the program 
to <open-apple> . When you enter 
the program, these references should 
be replaced for display purposes with 
actual open apples, which are 
entered by typing control-shift ­
backslash.) 

At this point, any call for Help 
should receive the answer "Please 
put program disk on line and press 
<RETURN> or press <ESCAPE> 
to exit!' Otherwise, the program 
should operate in the following 
manner. 

From the NORMAL_MODE 
menu, the first menu choice should 
result in a continuing text display that 
is interruptible onJy by pressing 
<ESCAPE> or "open-apple-ques­
tion-mark." The second menu choice 
should demonstrate string entry 
(with echo for confirmation), which 
can be interrupted by entering an 
"open-apple-question-mark" with 
the same results as before and exited 
by entering the string "Stop!' Enter­
ing "open-apple-question-mark" 
from the NORMAL_MODE menu 
brings up the HELP_MODE menu. 
Either choice &om the HELP_ 
MODE menu should produce 
"Please put program cUsk on 
line... :' and <ESCAPE> should 
return you to the NORMAL_MODE 
menu. 

Now Jet's make some Help screens. 
For demonstration purposes, we'll 
use appropriate portions of the pro· 
gram itself. The following instruc­
tions are specifically applicable to the 
Apple ill P<1scal editor. Regardless of 
the editor, however, the objective is 
the same-to delete all except certain 
portions and to save these portions 
as ASCII text files. The operations re­
quired for any editor are very similar. 

Read the program text file into the 
Pascal editor again, then set the 
editor to ASCII mode [S(et E(nviron­
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ment A(sciiiile T(rue <CTRL C> j. 
Note the comments {MENUl PARTI 
BEGIN}, {MENU1 PARTI END}, 
{MENU1 PART2 "BEGfN}. and 
{MENUl PART2 END} . DELETE or 
ZAP everything in the program except 
these two sections, taking care not to 
leave any extra carriage returns at the 
beginning or end of the file. The file 
should begin at the first character and 
end immediately after the last 
character of the text to be used as the 
HeJp frame. Q(uit and W(rite the file 
to your disk as <name of your 
disk> IFRAME1. Do 1wt use the S(ave 
opt.ion here, or you will lose the pro­
gram text file . 

Choose the C(hange files option 
and reload the complete program 
text. Repeat the entire process for 
MENU2, EXl, and EX2 (naming the 
Help files FRAME2, .FRAME3, and 
FRAME4}. When you execute the 
program and request Help, the dis­
play shouJd show the applicable part 
of the source code. 

Installing the Help System 
You can install the He.Ip system in 

any program by appropriately filling 
in the blanks. Pirst, copy the type 
declarations, the global variables, the 
console control procedures, and the 
IniLVariables procedure directly 
into your program. Next, copy the 
Help procedure, setting the constant 
PREFIX tu that for your own Help 
fi1es and the constant START_ 
BLOCK to Q(for ASCII or data files) 
or 2 (for Pascal text files) . 

Then compose a table of contents 
of the Help screens to be provided 
and enter it in the program's global 
constants section . After that, insert 
calls to Help in the body of your pro­
gram wherever Help is to be pro­
vided, and copy the procedure 
Get_String- to use wherever Help 
will be available during string input. 
Use the technique demonstrated by 
the procedure Examplel to provide 
Help anywhere else in your program. 
The next step is to copy the menu 
procedure, changing the enhies, pro­
gram actions, and HELP caJJs to fit 
your program . 

Finally, use the Pascal editor or any 
other text editor that can write a for­

matted text file on disk to compose 
yom Help frames, limiting each 
frame to 23 or fewer lines. Name the 
rusk files FRAME1, FRAME2, and so 
on to match the val ues assigned to 
the help screens in the global con­
stants section. lf you are using Pascal 
text files, end all of these file names 
with periods to keep the editor from 
appending ''.TEXT" to them. 

When you are finished , ask some­
one who's unfamiliar with yom sys­
tem to use it to test its usefulness and 
completeness. Note that you can edit 
inruvidual HELP frames as many 
times as necessary; recompile your 
program only il you are adding or 
eliminating frames or changing the 
locations of the HELP calls, the path 
name of the HELP files, or Pascal Text 
files to ASCil files. 

When everything is perfect, you 
can relax in the knowledge that help 
is always available.• 

Al Elllms (1206 Knren Ave., Austin, TX 78757) 
is the mimer of !bwerTuols. n small re emt/1 cmri· 
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proad1es ta Softwarr design rmd crm11>11fer !15e. 
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Pr ices subjll{;t to change. 1213) 885-5715Monitor AU Items iri ra otory sea,ed cartons, 

Mail orders: covered by laotory wammties. 

We accept cash. cashiers Ch fi!d ,Computing Monitor Computing Inc. 
m/c imd visa Credfl card use stib· 

8608 Wilbur Ave. Ject to 113% surcharge 
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APPLE PRODUCTS 
16K Memory Card ••• • •.•••.•• , S55.00 
MlcroleK Magnum80 .••. •• • . . • $179.00 
Videx 80 Col..... . .. . ....... .. $249.00 
Microsoll z.ao , .... .... .. ... . $249.00 
Microsoft Premium System . . . . $469 .00 
Add·On Drive ........ .... .. .. $240 ,00 
Krall Joystick ..... .. . .. ... .... $48.00 

' Grappler ...... . ............ $119.00 
Syslem Saver . .. ... .. .. . ..... $74 .0D 

PRINTERS 
O~!dala ll2 . .... , ....•...•... . $399 ,00 
Okldala 83 , . __ __ . ·--- $639.00 
Oki data B4p .. '. ' .• '.' '''.' ' ' $949.0D 
Okldala B4s .... , .. , .... , •..•• $999.DO 
Ok1da1a 92 ... . ....•....•. . ..• $490.00 
Oki data 93 ........ , ....•..... n10.oa 
C.hoh 8510ap , ............... $379.0D 

C .ltoh B510bd .......... . .... . $499.00 

C.ltoh 1550p ................. $675.00 

C.l!oh 1550s ............. . . . . $735.00 

C .Uoh F10-40 . ..... ......... $1199.00 

C.lloh F10·55 . ............. 51489.00 

Nee 8023 ... • ... . . • .•••... . . . . $399.00 

Nee 7710 •••••••. • .•• • • • ••••. $1965.DO 

Nee 7730 •...........••... .•. $1965.00 

Toshil>a P1350 .... . ... . ..... $1495.00 


MODEMS 
Hayes Smar tmodem 300 • ...• . $211.00 

SPECIALS 

Wabash 8" Diskettes , .. $19.00 

He · d Cle ' K't $23 00
a aning I · •• ·· . ' 
Smith-Corona TP1 .. . . $499.00 

Comrex Cr-1S ... . .... $699.00 

Diablo 630 $1670 00 


• • • ' • ' • • • • • 

Atari joystick ......... , . $9.95 
Axion 320K Ramdisk . . $795.00 
EPD Surge Protectors 

.O
Lem on . . . . . . . . . . . . . . . . $48.0
PeaCh . .. . • • . . ... , . . . . . .$6900 
Lime . . ... .. ... . .... .. ' $78.00 
Orange .. .•.. ......... $95.00 

~----------------~ 

MORE MODEMS 
Hayes M'cromodem 2 ... .• ... , $279.00 

wlterm. program ........... $315,DO 

IBM PRODUCTS 
AST Combo Board ...... . . , . , $345.00 


auadram~ fur1c1lon Board '" s210.oo 
Tandon 100-2 Disk Drive . .• .• , $268.00 

Datarnac Hard Disk Dri\leS 
SMegabyle .............. $1195.00 


12 Megabv1e .. .......... $1S9s.ao 

16 Megabyte ......... ..... $1995.DO 


MONITORS 
Taxan Green ...... . ... . ...... $139 .DD 

Taxan Amber . .. .............. $149.00 


~:::~ =~~ ~~~:~e~_ ::: : : : : :: !!!::~~ 
Apple Interlace ............... .. CALL 

Arndek Color 1 ............. .. $299.DO 


Amdek coior i ............... s399.ao 

Amdek 300G . . ... . .. .. ...... $139,0D 

Amdek 300A ................. $159.0D 

Nee 1201 Green ........ .. .. .. $169.00 

Nec 1205Arnber .. .... ... .. . .. S189.0D 

Nee Compos.1te Color ......... $299 .0D 


TERMINALS 
Televideo 925 . ... ,, .......... $695,00 
Te1ev1dao950 .. ,, ... , •.. . . ... $895,Do 
Ax ion Data11nk .. , . , , . , .••. .. • $289,00 

Hayes Srnartmod tl'ml200 • . •.. , $499.00 

Clrc le 300 on I nqulry oard. 
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Aslc BYTE 

Conducted by Steve Clarcla 

Under-$ 50 Modem 
Configured for CCITT 

Dear Steve, 
I built your "modem for 

under $50" and modified it 
for use with CCITT frequen ­
cies, which are standard in 
South Africa. (See "A Build­
It-Yourself Modem for Under 
$50;' August 1980 BYI'E, page 
22.) 1 also expanded it to 
aJlow switching between 
answer and originate modes. 
What follows shows that the 
additional modifications cost 
less than $5. 

The main feature of my 
design lies in the use of 
CMOS (complementary 
metal·oxide semiconductor) 
bilateral analog switches 
(CD4066, MC14066, etc.) . 
These allow all switching to 
be done on the printed-c.ir­
cuit board, controlled by a 
spur (single-pole, double­
throw) switch on the front 
panel. As the 4066 is various­
ly described as having a max­
imum supply voltage of 15 or 
18 V (volts), I designed my 
circuit to work off +5 and 
-5-V supplies. I found no 
difficulty in operating the 
XR2211 at. 5 V. 

Table 1 shows the com­
parison between the BeU 

system and the COIT fre­
quencies . For the CCITI 
system, the higher frequen­
cy is the space code, which 
is the reverse of the Bell 
system. To get around this, I 
simply moved gate (c) of the 
4011 in your design to invert 
the output of 1C4(b) before 
entering IC7. Q3 now feeds 
directly to Q2 via a 4.7k 
resistor. 

Referring to your param­
eter-value equations for the 
bandpass filters in figure 3 
(page 32), it is seen that for 
a fixed capacitance C: 

(1) 	bandwidth is defined by 
R3 

(2) gain is defined by Rl 
(3) center frequency is deter­

mined by R2. 

left the bandwidth the 
same. After some juggling I 
came up with Rl = 4.7k 
(which increases the gain 
somewhat) and the following 
values fo:r R2: 

fo .. 1080 R2=2943 
fo=1750 R2 = 808 

The on-resistance of a 4066 is 
around 90to110 ohms. After 
some experimentation, we 
get to the practical circuit in 

Bell 
Originate 

CCITI Sell 
Answer 

CCITI 

Mark 
Space 

1270 
1070 

980 
1180 

2225 
2025 

1650 
1850 

Table 1: Comparison of Bell standard and CCITT frequencies. 

figure 1 (repeated twice). 
As mentioned above, the 

4066 is supplied from +5 and 
-5 V to encompass equal 
swings above and below 
ground potential. The actual 
swing is very small. Up to 
this point, only hal£ a 4066 
package is required to switch 
the bandpass filter between 
originate and answer modes. 

I kept the demodulator' 
liming capacitor Co constant 
at 0.022µ.F (microfarad). This 
gave me the following vaJues 
for Ro: 

fo ,.. 1080 Ro,..42087 
fo=1750 Ro=25974 

This is realized in practice a 
shown in figure 2. I altered 
Rl to 220k and Co to 0.068µF. 
Your original component 
value for Cr of O.OOSµF does 
not match up with EXAR's 
design sheets, but I agree 
that it works better. 

In the modulator section, 
the center freq uency for the 
NE567/XR567 triang ula r­
wave oscillator is given ap­
proximately by f=1/RC. lf R 
is held constant, then for fre­
quencies fl and f2 capaci­
tances C1 and C2 would b 
required as fo!Jows: 

Cl f2 

C2 fl 


Your original design had: 

g "' 2;; = 1.168 

where: 

f2 = 1270 = 1.187 
fl 1D70 

This is close enough, par­
ticularly considering the 
tolerances of the com ­
ponents. l retained these 
capacitor values for the 

XA2211 

12 

24k 

FROM ACOUS T IC 
COUPLER 
MICROPHONE 120K 

TO )( R2Zll 
DE TECTO A 
CIRCU IT 

CONTROL INf'UT - HIGH FOR 
ORIGINAT E MODE M 

2K 

1/0 0/1
CTL 

CD4066 

Figure 1: Solid-state switch alters micropltone-drive11 filler to allow 
either answer or originate modes. The switch is a CMOS 4-066 type. 

l5K 

4K 

110 C04.066CD406!; VO 

HIGH F'OAHIGH F OR CTL.._---i>----iCTL OR IGINATE ANSWER 

0/1 0/1 

Figure 2: Demod11/ator-co11trol circuit modified to allow switching 
between answer and ongiriate modes. 
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3JK lOK 

22K Z2K s 
TR 

1/0 1/0 

NE567 
OR IG ANSWERCTL CTL 

TC C0 4066 C04066Oii Oil6 

0 .003 I" F 

HIGH FOR 
LOW F'RE OUEN CY 

Figure 3: Answer or originate tones are 111od1Jlated by simple control sig11als. 

originate mode, where our 
freq uencies give: 

f2 1850 = l.U 
f1 1650 

This still appears satisfactory. 
For the answer mode, I 

switched in an add itional 
capacitor of 0.015µF in parallel 
and a different preset poten­
tiometer. This gives us : 

f2 11191800 = 1. 204u= 

and : 

0 
C2 ~: = 37 = 1.100 

This does not look very 
good, but works quite well in 
practice, helped a little by the 
fact that the original formul a 
f = 1/RC is not quite correct. 
I therefore have the circuit 
shown in figure 3. 

l used one 4066 gate to in­
vert the control switch signaJ, 
as some ana1og switches are 

on while others are off . The 
final 4066 gate was then used 
to hold the transmit carrier 
permanenUy on when in 
answer mode. 

r have constructed 22 of 
these mode!lls to date, w ith­
out major difficulties. Minor 
problems all revolve around 
the use of a 4011 in the linear 
mode: the gate handling Car­
rier Detect tends to oscillate 
for a time while changing 
state and affects the other 
gates in the package. Also, A­

HIGH F'OR 
ANSWER 

!OK 

1N914 

type CMOS is definitely not 
suitable. I would like to ex­
tend the time delay on the 
Carrier Detect, but this is not 
practical for the same reason. 
The mid~frequency of the 
filters tends to shift with com­
ponent tolerances, but all 
have worked so far. My com­
plete circuit is diagrammed in 
figure 4, page 286-287. 

The circuit can be im­
proved still further, but this 
will increase the component 
count even more. For my 

How good are you at maintaining good health? 
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Ask BYTE-----------------------------------------------------­
money, I propose using a 
digital modem chip, such as 
t:he Motorola MC14412 in the 
next version . 
Peter Hers, Vice-Chairman 
Transvaal Amateur 
Computer Club 
Randbu.rg, South Africa 

l have received a number of 
letters from experimenters who 
have modified that original 
modern circuit. The Circuit 
Cellar arid Ask BYTE are good 
test beds for checking parious 
designs, and I have modified it 
a few times myself We are in 

RS·232C 
TRANSM IT CATA 
(YELLOW) 

R31 
6.8K 

02 
TR2IN4l48 
2N3904 

good company IUYwever, si11ce 
thousands of this design and tire 
newer version presented in the 
March 1983 BYT'E have been 
sold. (See "B11ild the ECM-103, 
An On'ginate/Answer Modem," 
page 26.) . . . Steve 

Extending the Bus 

Dear Steve, 
I've stuffed my 5-100 com­

puter, a North Star rr, quite 
full , the power supply is 
heavily loaded, and the sys­

R2 

4701( 


+5V 

R3 
4.7K 

- sv i . 'l~ 
R6 

R33 

tern runs hotter than I like. 
ls it feasible to build or buy 

another box with mother­
board slots and power sup­
ply and extend the bus into 
it? Or would 1 have essential­
ly insurmountable problems 
with unterminated or mis­
matched lines, noise, pulse 
distortion or delay, etc.? The 
distance between the 
motherboards would only be 
about 6 inches or so, and I've 
never encountered any ill­
effects from using an e -
tender board that big for 
troubleshooting. 

Can you give me any sug­
gestions? 
Burt H. Andrews 
Potomac, MD 

II see ns that no matter how 
large the motherboard is, there 
are never eno11gh slots to lum­
dle all of the cards. Exlendirig 
the S-100 bus i feasible if some 
prea111tions are taken. 111e most 
important one is to keep tile ex­
tension cable or card as short as 
possible mid ensure that tire pro­
cessor board is capable of driv­
ing Ille additional boards. 

C2J 
10µ.F 

3 ... E---­
'J;' C22 

0 .1µ.f 

Figure 4: The complete modem circuit as modified for Answer and Originate CC/IT. 
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ff n separate power supply is 
11sed, tie it to the new expansion 
board only. Naturally, the two 
units should 11ave a common 
ground. 

To minimize noise on firebus, 
some fonn of tenni11atio11, either 
ach've or passive, should be incor­
poraled. Placi,ig tire processor 
fJoard near the middle of t/te two 
un its will effectively reduce Ure 
length of tire bus. Yo11 miglrt 
co11sider mo11nting the two 
11101/teriwrris back-to-back. This 
zoo11ld allow the i11terbus board 
connedion to be less than an 
irrch . . . . Steve 

R40 +5V 
33K CZ 

0 .01 /.'F 

rr 


Humidity Detection 

Dear Steve, 
I have a digital clock and 

thermometer module but I 
aJso want to be able to 
monitor hwnidity. What kind 
of sensing device can I use 
for this? 
Dennis C. WhHe 
Whiteman AFB, MO 

Of th e several means of 
measuring humidity (wet and 
dry bulb thrmnomefers, lrorse­
hair hygrometers, etc.), the 
simplest meU1od is to use a 

+5\1 

IC& 
LMJB6 

C24 

220µ. f 


S +~SPEAKER 

l1111nidty-se11silive resistance ele­
ment. One such 1111it is tire 
Model PCRC-11 manufactured 
by Phys-Chemical Research 
Corp., 36 West 20th St. , New 
York, NY 10011, (212) 924-2070. 
It consists of a chemicnlly treated 
styrene copolymer. It responds 
ve ry rapidly because its 
lrn111idity-se11siti·ue portion is at 
t/1e surface. 

A circuit using this element 
rvas described i11 the June 51 

1980 issue of ED magazi1ie. 
(See ':4n Eleganl 6-JC Circuit 
Ga11gl!S Relative Hllmidity" blj 

Jim Williams .) The output is 11 

C25 
470µ.F 

C27 
O. lµ. F 

C28 
O.lp.F 

DC voltage from 0 to 10 V fo r 
a /tumidity range of 0 to 100%, 
and the circuit featu res a11 
ouemll 2% accumcy. The0 to 10­
V output can be fed to a voltage­
to-freq11ency converter a11d 
counted UtJ a simple comp11ter 
program to read relative lwmitii­
fy. According to the article, the 
unit cost ab<mt $30. . . . Steve 

Bar· Code Reader for 

Popufar Computers 


Dear Stev 1 

Do you know where I can 
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Ask BYTE----------------------------------------------------­
buy an inexpensive (less than 
$225) bar-e:ode reader that I 
can use with my Osborne 1? 
Rich Weiss 
Fullerton, CA 

I am not aware of a bar-code 
reader made exclusively for the 
Osborne 1, but Hewlett-F'Rckllrd 
makes a Digital W:md, called the 
Model HEDS-3000. It sells for 
around $100 and can be inter­
faced to any computer. 

An article describing the con­
struction and interfacing ofsuch 
a unit appeared in the November 
1981 BYTE ("811i!d a Bar-Code 
Scanner Inexpensively" by 
Bl'tldley W. Bennett, page 62). 111 
addition, a BYI'E Book, 'Bar 
Code Loader by Kt;1 Budnick, 
co11Jains geneml bar-code loader 
algorithms with detailed qsserrz­
blies for the 6800, 6502, and 
8080 processors. Best ofall, the 
fxiok is only $2. ... Sieve 

Electronic Office 

Messenger 


Dear Steve, 
l have a pet project that is 

an outgrowth of certain com­
munications inefficiencies in 
my commercial real estate 
brokerage office. I find it dif­
ficult and annoying to put 
one telephone call on hold 
while 1 find out who is call­
ing on another line. Th.is is 
true for each of the ten asso­
ciates here. Audib]e signaling 
in newer Bell equipment isn't 
helping. 

I would like to build a sys­
tem, not involving video-dis­
play termin als, to display in­
formation at our desks re­
garding who is calling or in 
the lobby to visit us, as keyed 
in by our secretary. To mini­
mize the inconvenience of 
wiring up our suite of offices, 
l would like to send the in­
forma tion over the AC line, 
in a manner similar to the 
BSR light-switching system 
available for about $100. 

lf this goes together and Is 
well received in my company, 
1 wou1d like to sell systems to 
other companies as a sub­
sidiary activity, and could 
capitalize such a subsidiary 
with $50,000 or so. Therefore 
I have sent in a patent pre­
lintinary application to see if 
anylhing in this system idea 
is novel enough to protect . 

My hobbyist activities have 
been on the level of building 
Healhkits. I would appreciate 
any direction you might be 
able to provide in this matter. 
J. Ross Millie 
Dalla~, TX 

Your pet project of a com­
munlcntions device between a 
secretary amt 111~1/tip/e associates 
is both novel and practical. The 
fallowing co111met1/s nre offered 
for yo11r cansidemtion: Tlze use 
of rm alphanumeric keypad by 
the secretary is perl1aps the 
simplest and most convenieul 
means for data tmnsmissior1. A 
switching droice could be wired 
i11!0 the keijboatd to send t11e 
data to the proper associate. 

The ideo of sending data 
throug/1 the AC puwer lines is 
definitely feasible (for some 
i'deJJs, see this month's Circuit 
Cellar, "Build a Powedine 
Carrier-Current Modem," on 
page 36) but in a large building, 
one must be sure that all of the 
offices are stipplied from a com­
mon power transfonner. Ot11er­
wise l/1e signal will not be re­
ceived at the other end. The 
readout am be virtllllily any 
droice, arid function keys could 
be added for ref1m1 messages. Jn 
slwrl, yoi'r idea am be easily ac­
complished with some custom 
hardwa re. 

My choice would be to invest 
in some 9-inch video terminals 
and have one on et1Cl1 desk. TheiJ 
can be hard-wired together or 
co11nected via signals througlr 
the pawer litie. T/1ese new ter­
minals are riot uery e:qiensive 
and are very chicand pP"oper on 
an executive's desk in tliis day 
amt age. Also, they mn sen:ie ns 
terminals for electronic mail, 

stock market quotes, or whatever 
data your company may require. 

With 01e increased usage of 
computers in the office, a s;nnll 
investment now will pay off uen; 
quickly and will allow easy ex· 
p1msiot1 to more sophisticated 
systems. . . . Steve 

FF"B on Home 

Computers 


Dear Steve, 
1 would like to know how 

fo analyze audio signals us­
ing FFT (fast Fourier trans­
form) programs. I am al.so in­
lerested in phase shift, group 
delay, and similar concepts. 
Keith RusselJ 
Pullman, WA 

A11 e:rcellenf article: 011 the 
theory and ttpplicntiot1s of Jnsl 
Fourier lm11sfon11s appeured in 
the December 1978 BYTE. (See 
"Fnsl Fourier Tra11sfomis on 
1'0111· Home Compi~ ter" by Yv'. D. 
Stanley and S. /. Peterson, page 
14. ) In adrlirioh, a BASIC pro­
gmm for t11e spectml nJlfllysis of 
rm inpid signal was included in 
til e article . . . . Steve 

Reformatting PDP/11 

DeaI Steve, 
Do you know of any way 

that a microcomputer run­
ning the CP/M operating sys­
tem can access floppy disks 
intended for a DEC (DigitaJ 
Equ ip m en t Corporation) 
PDP/11 running the RT-11 
operating system? I guess 
there are several levels to 
onsider: the first might 

simply be the capability of 
reading disk data files; the 
second might be to read 
high-level language source 
programs and either run 
them, modify them to run, or 
just make them available for 
editing. Another consider­
ation and probably most 
useful (i ,e., hardest) would 
be a capability to use Z80 

machine-language programs 
eitherby translating t"hem or 
emulating a CP/M machine. 
Thank you for your help. 
Barbara Olsen 
Belchertown, MA 

I know of two programs, en/led 
Reformalfer, that will a/law 
reading and writing !BM 3740­
or DEC Kf-11-fommtted disks 011 

a CPIM system. 17tey feature 
mdim:tiona/ datn trrrnsfer and 
full directory manipulation. Tlie 
prognm1s can be obtained from 
Microtl'C/1 Exports inc., Suite 2, 
467 Hamilton Ave., Palo Alto, 
CA 9430Z, (415) 324-9114. Each 
progmm costs $249 11nd is avail­
able from stock. . . . Steve 

BASIC Input Control 

Dear Steve, 
I recen tly purchased a 

Sinclair .ZX81, and l find its 
features to be surprisingly 
numerous. l realize that the 
computer is very limited, but 
I don't know much abou t 
electronics, so l rea.lly don't 
know how limited it is. 

I have been trying to write 
some game programs1 but 
my efforts have been stymied 
by the fact that I can't figure 
out a way to keep from 
breaking the run of the pro­
gram while still allowing in­
put from the keyboard . I 
have been told that it requires 
a PEEK statement; however, 
rhave fou nd no listing in lh 
programmins guide that tells 
me how to do this. Where 
can I find thjs information? 
Bruce Ward 
Noblesville, IN 

On page 92 of yo11t Sindair 
ZXB1 BASIC Programming 
Manual, you'll find the f1mc­
lio1t lNK.EY$. This function 
rends litekeyboard and c.an be i11­
serted in yo t1 r game progmm to 
give you tlte input control tliat 
you need. (See listing 1.) 

By in~'rling such a routine iri 
your program and lzaving yoi~r 
progmm loop by tvery f(l~I ill­



Listing I; An example of tlie function INKEY$ in ZXBl BASIC. 

100 LET A$ = INKEY$ 

105 REM PRESS T TO TURN OBJECT ON SCREEN 

110 IF A$= "T" THEN GOIO 200 

115 REM PRESS S TO STOP OBJECT ON SCREEN 

120 IF A$ ="S" THEN GOIO 300 

200 TURN ROUTINE 

300 STOP ROUTINE 

E1C 

stntctions, you can monitor the 
keyboard for instant input to 
change the action . ... Steve 

1Wo In the Hilnd 

Dear Steve, 
I own a TRS-80 Model I 

and would like to buy the 
documentation to Visicalc. 
What books would you sug­
gest? Also, 1 want to buy a 
second floppy-disk drive. 
Should I buy a 40-track unit 
when an of my disks have 
been formatted on a 35-track 
drive? 
Ian Buda 
Flushing, NY 

An excellent book for Visicalc 
documentation is The Power of 
Visicak, by Robert Williams and 
Bruce Taylor (Management In­
Jonnation So1trce, 1626 North 
Va11co11ver Ave.1 Portland, OR 
97227). 

A 40-tmck unit wii/ work fi11e 
with 35-trnck formatted disks. 
The 40-track miit will simply 
have five extra tracks. The disk­
control/er hardware and/or soft­
ware controls the head position 
of f11e disk, so you will not 
1111/'omatically gain additional 
slomge wlien you plug in the 
11ew drive. ... Steve 

Inexpensive Home­
brew Terminals 

Dear Steve, 
I am trying to put together 

an inexpensive terminal to 

use a local university's com­
puter from my home. My 
target expense is $200. After 
reading your articles on the 
Comm-80 ("l/O Expansion 
for the TRS-80," June 1980 
BYTE, page 42) and "A Build­
lt-Yourseli Modem for Under 
$50" (August 1980 BYTE, 
page 22), I've come up with 
a few ideas: 

Get the Sinclair ZX81, build 
the appropriate serial inter­
face and modem; or l can get 
an RCA 606 serial keyboard 
and build the required video 
interface and modem. 

l would appreciate it if you 
could provide me with some 
better soUices for my project . 
BiU Chau 
San Francisco, CA 

Your goal of an uruler-$200 
terminal can be acl1ieved in 
several ways. TI1e use of the 
Sinclair ZX81 with a modem 
and serial interface is an excellent 
idea and offers tl1e abilihj lo add 
"smart tenninal" capability if it 
becomes necessary. Uappears to 
be the easiest to constn1cf and 
debug. 

Tlte RCA 606 serial keyboard 
with modem and video interface 
will also achieve your goal but 
requires more building and 
debugging time. Yo11r time and 
available test equipment may 
fig1ae in your decisio11. 

Irr my Febma.ry 1983 Circuit 
Cellar article, 1 described a low­
cost tenninal for use with the z.B 
microcomputer. (See "Biiild n 

Handheid LCD Tenninn/," page 
54.) It Jeah1red n one-line LCD 
display a11d should fall within 
ym1 r $200 limit if you are fn1gal. 
I am 11ot certain, lwwever, if the 
small display is acceptable for 
your needs. 

You may also want to consider 
tire Skul-Tek termi11al ht. 1t is a 
circr1it board that, when assem­
bled, prouides all the electronics 
for an BO-line bi) 24-charncter 
video tenninal. lt is available for 

$179 from Romac Computer 
Equipment, 240 West Marke/ 
St. , POB 589, Smrronn~tk, IL 
60552. One drawback is lhaf 
you would still need lo buy a 
video monitor, so the total may 
be beyond yo11r budget. John Bell 
Engineering seils 11 similnr 1111it 
that costs $199.95 assembled 1111rl 

tested. Contact Jolin Bell 
Engineering In c., 1014 Center 
St., San Carlos, CA 94070, (415) 
592-8411. ... Steve• 

Clrcl& 57 on Inquiry card. 11.......- 19el Cl 8Yl'E PublicatlDno Inc 489 
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Clubs and Newsletters 


Fortune 
In the Bay Area 

A nonprofit users group 
for owners of the Fortune 
32:16 computer (/fug) meets 
regularly in the San Francisco 
Bay Area and produces a 
newsletter entit.led Fortune 
Users Group. New members 
are welcome. For further 
details, write to Ned 
Hamilton, (/fug), POB 1501, 
Lafayette, CA 94549, or call 
(415) 283-1885. 

Apple Ill 

Users Group 


Adam's Apple, a nonprofit 
organization for Apple III 
users, offers a &ee first-year 
membership and graphic 
software to a]J Apple III 
owners. For information, 
send a large self-addressed, 
stamped envelope to David 
Adams, Ada.m1s Apple ITI, 
POB 3151, Redwood City, CA 
94064. 

Northern VA 

Atari Users 


NOVATARl, an Atari users 
group in Northern Virginia, 
meets on the second Sun­
day of the month in Chan­
tilly, Virginia. Members have 
access to a program library of 
disks and tapes. Annual 
dues are $15 and include a 
subscription to the news­
letter, C11rrmt Notes. The 
newsletter is available to non­
members for $12 a year (12 
issues). For more details, 
contact Ttm Kilby, NOVATARI 
Users Group, Rt. 11 Box 
288-B, Sperryville, VA 22740. 

Newsletter Focuses 
on Home Control 

The Microcomp..ter Home 
Control Newsldtf!I' is a quarter­

ly publication that covers 
hardware and software appli­
cations for home control: 
l'e)ecommunications, securi­
ty, monitoring utilities, and 
evaluations of new products. 
It costs $9.97 a year. For infor­
mation, write to Russ 
Eberhart, POB 7'17, Colum­
bia, MD 21044. 

Overseas 

Communication 


The Japan Microcomputer 
Oub in Tokyo welcomes 
new members, user group 
information, and newsletters 
from microcomputer users 
groups from around the 
world . For details, contact 
Keigo Aono, Japan 
Microcomputer Club, Room 
313, 3-5-8 Shibakoen, Minato· 
Ku, Tokyo 105, Japan, tel .: 
03-438-1869 or Telex: CTCC 
]27544. 

Amarlllo Apples, 

Apple Information and 
Data Exchange (AIDE), an af­
filiate of the Intema.tiona1 Ap­
ple Corps (lAC), meets on 
t:ne second ThW'Sday of e<ic.h 
month at 7 p. m. at Amarillo 
College in Amarillo, Texas. 
AJDE maintains a software 
library and a cooperative 
bulletin lxlard that is open to 
local dubs, (806) 374-9711. 
Annual dues are $15 and in­
clude a subscription to a 
bimonthly newsletter. Ex­
changes are welcome. .For 
further information, contact 
Ronald Jones, AIDE, POB 
30878, Amarillo; TX 79120, or 
caJl (806) 352-7934. 

Ventura County, 

Callfornla 


The Cabrillo Computer 
Oub (formerly the Ventura 
County TRS-BO Computer 

Oub) produces a monthly 
newsletter, Micro lnfo Ex­
clta nge, and supports a 
bulletin-board service, called 
the Data Express, that has 
mote than 40 programs. The 
club meets monthly and 
sponsors a 24-hour dedicated 
phone line and occasional 
swapmeets. fur details, write 
to Glenn Bennett, Cabrillo 
Computer Club of Ventura 
County, POB 3032, 
Camarillo, CA 93011. 

Meet In the 
Southeast of 

Michigan 

General meetings of the 
South Eastern Michigan 
Computer Organization 
(SEMCO) are held each 
month. SEMCO is a non­
profit organization and 
charter member of the Mid­
west Affiliation of Compute!' 
Clubs (MACQ. A $10 annual 
membership entitles you to a 
subscription to SEMCO's 
newsletter, Data Btis. News­
letter exchanges are welcome. 
All correspondence relative 
to SEMCO may be addressed 
to SEMCO, POB 02426, De­
tTOi t, MI 48202; inquiries 
about the newsletter should 
be add.re sed to Data Bus, 
Frank Voss, POB 43, Wyan­
dotte, MI 48192. 

Computerlsts 
Meet In San Diego 

Anyone interested in com­
puting is welcome to attend 
the monthly meetings of the 
San Oiego Computer Society. 
The dub maintains a com­
munity bulletin-board system 
for use by members and pro­
duces a monthly newsletter, 
Perso11al Systems. Annual 
membership costs $15 in the 
U.S. , $25 overseas, a.nd in-

dudes a subscription to the 
newsletter. For further inf r­
mation, write to the San 
Diego Computer Society, 
POB 81537, San Diego, CA 
92138. 

International 
Science Exchange 

The Scientific Microcom­
pu ting As ociation at the 
University of Lyon in Pran e 
welcomes any scientific com­
,puter users, particularly Ap­
ple users. Scientists are en­
couraged to exchange infor­
mation about scientific 
caJculations, graph ics, 
languages, computer com­
rn unications1 and ex-­
periments. For information, 
contact Dr. Yves Boudeville, 
IRC-CNRS, 2 Aven~e Albert 
Einstein, 69626 Villeurbanne, 
Ced.ex, France. 

Hardcore Computing 
In the Northwest 

Hardcore Computing, a 
newsletter produced ev ry 
month by Softkey Publish­
ing, contains software 
reviews, technical notes, and 
programs. Subscriptions are 
$20 in the U.S., $29 in 
Canada; foreign rates vary. 
Sample copies are available 
for $5 in the U.S. and $8 
elsewhere. For details, write 
to Ha rdcore Computing, So.ft­
key Publishing, POB 44549, 
Tacoma, WA 98444, or call 
(206) 581·603/l 

Educators: Save Time 

Tile Digest of Software 
Revil!Ws: Education is a quar­
terly journal c ntaining 
abstracts of selected, indexed 
review on educational soft­
ware packages. Annual sub­
scriptions are $43.95; dis­
counts are available for 



chools, colleges, and educa­
tors. For information, contact 
The Digest ofSoftware Reviews: 
Education, School and Home 
Courseware Inc., Suite C, 
1341 Bulldog Lane, Fre no, 
CA 93710, or call (209) 
227-4341. 

For Elementary 
and High Schools 

The ational Education al 
Computer Library (NECOL) 
is a nonprofit educational 
organ ization dedicated to 
assisting schools nationwide 
in meeting computer need . 
The organization produces 
the Nationnl £ducntionnl Com­
puter Reoit'".u five times a year. 
For further details, write to 
the Nationa l Educational 
Computer Library, POB 293, 
New Milford, CT 06776, or 
call (203} 354-7760. 

CPUP News 
from ETUG 

The ET.,J400 Users Group 
(ETUG) is a nonprofit, in­
dependent source of infor­
mation about the Heat·h 
Compa ny ET/ETA-3400 
rnicroprocessot trainer, Both 
new and experienced com­
puter users are invited lo 
become members. Dues are 
S16 in the U.S. and Canada 
and $22.elsewhere. Member­
ship entitles you to receive 
the quarterly newsletter, 
CPUP News. Submitted ar­
ticles and newsletter ex­
changes are welcome. Write.· 
to ETUG, 11231 Oak St. 1 El 
Monte, CA 91731 . 

ETUG Chapter 

In Los Angeles 


Owners of the Heath Com­
pany ETIETA-3400, who live 
in southern California, can 
attend monthly meetings of 
the Los Angeles Chapter of 
the ET-3400 Users Group 

(LAETUG) at the Heathkit 
Electronic Center, 2309 South 
Flower, Los Angeles, CA 
90007. For further informa­
tion, call Gilbert Murillo at 
(213) 749-0261. 

Electronlc 

Business Bonus 


Computer Comps provides 
programs and information 
for reaJ-estate professionals, 
appraisers, investors, syn­
dical:ors, brokers, managers, 
and attorneys. The $20 an­
nual membership fee in­
cludes a newsletter, access to 
a database, electronic maiJ, 
Te.lex services, and group 
purchase discounts. For 
details, call Jim Oyde at (914) 
358-2335 or 358-7102 (com­
pu ter), or write Computer 
Comps, 48 Burd St., yack, 

y 10960. 

Atari Group on 

North Shore 


Owners and users of the 
Atari 400/800 personaJ home 
compu ter are welcome to 
join a group on the Massa­
chusetts North Shore. Users 
exchange information on get­
ting the most from their 
Atari. For details, send a self­
addressed, stamped enve­
lope to the North Shore Atari 
Computer Users Group, 
POB 2052, West Peabody, 
MA 01960, or call Joseph 
Birkner at (617) 535-3749, 

Informed 

Apple Users 


The Cen.traJ DJ Apple Users 
Group (ClA) m eets on the 
second Tuesday of each 
month at 6:30 p.m. in the 
Peoria Public Library in 
Peoria,, TUinois, to discuss 
Apple-Telated topics . A 
newsletter, the CIA lnfom1er, 
is produced and newsletter 
exchanges are welcome. For 

details, contact the Central Ill 
Apple Users Group, POB 
1462, Peoria, IL 61602. 

GTE Telenet Reports 

The GTE Telenei Report is a 
monthly tabloid produced by 
GTE Teien t Communica­
tion Corporation that con­
tains nation al and interna­
tional news on communica­
tions. Por details, write to the 
GTE Telenet C0mmunica­
tioli.S Corp., 8229 Boone 
Blvd., Vienna, VA 22180. 

Big K. Llttle k 

Little k is a bimonthly 
newsletter produced by 
Poundfoolish Publications for 
pocket-computer users. n in­
cludes reviews of tested pro­
grams, software, and infor­
mation for program authors. 
A sample issue is $1.50; an 
annual subscription is $12 . 
For information, write to Lit­
tle k, POB 75, Dubuque, lA 
52001. 

" you would like BYTE readers 

Atari Users Meet In 

West Valley 


The West v.illey Atari Users 
Group (WVAUG) welcomes 
users of Atari compu ters. 
Separate monthly meetings 
are held for both experi­
enced and novice users . 
Membership dues are $12 a 
year, which in cludes a 
monthly newsletter, access to 
the disk library maintained by 
the club, and discounts on 
purchases. For details, con­
tact Larry Stemke, WVAUG, 
194.00 lemay St. , Reseda, CA 
91335. 

Long Islanders Meet 

An IBM Personal Com­
puter users subgrou p of the 
Long Island Compu ter Asso­
ciation (IBM PC LICA) meets 
on the second Friday of every 
month on th e campus of the 
New York Institute of Tech­
no logy, Cammack, New 
York, in room 10. For details, 
con tact Marvin Friefeld, 3 
Lyndron Ave., Smith town, 
NY 11787, or call {516) 
724-0574 between 5 and 10 
p.rn , weekdays. • 

to know about your club or 
newsletter send the details accompanied by no more than one 
newslener to Clubs and Newsletters. BYTE Publications. POB 372. 
Hancock. NH 03449. Overseas groups are encouraged to par­
trcipate Please allow at least three months for your announce­
ment to appear. 

BYTE's Bits 

Tl to Service 
Tymshare Equipment 

In mid-March , Tymshare 
entered an agreement with 
Texas lnst:rumen ts whereby 
Tl will handle maintenance 
calls and equipment repairs 
for users of Tymshare-sup­
plied equipment. For repair 
work, users can calJ (800) 
231-3128, or in Texas, (800) 
572-3300, 24 hours a day, 7 
days a we~. Because Tym­
share supplies its cu.stomers 

with computer hardware 
from a va~iety of manufac­
turers, th is, single-source 
maintenance se.rvice free5 
users from having to locate 
several different companies 
when problems arise. 

Tymshare is an intema­
tionaJ telecommunicat ions 
a nd informa tion-manage­
ment company. Corporate 
headquarters are located at 
20705 Valley Green Dr., 
Cupertino, CA 95014, (408) 

446-6000.• 



Software Received 


Apple 

Akor Pucal1 a compiled 
language , This implementa­
tion of the PasC"al language 
requires that programs be 
translated to an object for­
ma t. It includes guides, a 
tutorial, and a ma.ster index. 
For the Apple II With CP/M; 
floppy disk, $199. Akor 
Systems, 800 West Garland 
Ave. N204, Garland, TX 
?5040. 

The Bank Street Writer, a 
chUdren's word-processing 
program. This classroom­
oriented program makes it 
easier to type, revise, store, 
retrieve, and print text. Three 
disks are included with docu­
mentation, a teacher's refer­
ence guide, and a secti.on for 
students . Por the Apple II and 
fie; floppy dlsk, $95. Scholas­
tic Inc., 730 Broadway, New 
York, NY 10003. 

Boa, an arcade-type game. 
Recove.r the jewel of your 
king hidde.n in mazelike 
caverns using high-resolution 
graphics, sound effects, and a 
continuous musical score. For 
the Apple 11; floppy disk, 
$29.95. Micro Magic, Suite 
C, 90B Memorial Parkway 
NW, Huntsville, AL 35801. 

Charsen VI.O, a character­
generator program for televi­
sion production. It includes a 
production display program 
and an automatic display 
program for bulletin-board 
type .applications. For the 
Apple II ; floppy disk, $125. 
Boston Media Consultants, 
19 Damon Rd., Scituate, MA 
02066. 

College Directions, a pro­
gram that helps college­
bound individuals choose 
from 1300 four-year colleges 
and univen;ities based on in­
dividual interests and college 
assessments. For the Apple 11 

and II Plus; floppy disk, 
$250. Systems Design Associ­
ates Inc ., 723 Kanwha Blvd . 
E, Charleston, WV 25301. 

The Dark Crystal, a fantasy­
adventure game in ;.,hich you 
journey through a make-be­
lieve land. Using the com­
puJer as your hands, feet , 
eyes, and ears you must re­
store a shard of the crystal to 
its place and solve a series of 
puzz.les. For the Apple l1 and 
ll Plus; floppy disk, $39.95. 
Sierra/On-Line Inc., 36575 
Mudge Ranch Rd. , Coarse­
gold, CA 93614. 

File-Fax 2.0, a database-man­
agement program that in­
cludes user-friendly applica­
tions such as inventocy con­
trol, customer Hies, mailing 
lis ts, purchase recor<ls, and 
more. For the Apple II and U 
Plusi floppy disk, $149. 
TMQ Software lnc., 82 Fox 
Hill Dr., Buffalo Grove, Jl 
60090. 

Financlal Facts, a St!ries of 
tools that instantly computes 
the majority of data needed 
in personal and small-busi­
ness financial management. It 
contains 20 pr~grams includ­
ing up-to-date depreciation 
methods . For the Apple II 
and ll Plus; floppy disk, 
$59.95. Howard W. Sams & 
Co. Inc. , 4300 West 62nd St,, 
Indianapolis, IN 46268. 

Krell's College Board SAT 
Preparation Serie&, an educa­
tional-testing program. Pre­
pare students for high school 
SAT exams by diagnosing 
skill areas and planning drill 
and practice in the areas 
where the student needs it 
most. For the Apple II; flop­
py disk, $299.95. Krell Soft­
ware Corp., 1320 Stony 
Brook Rd ., Stony Brook, NY 
11790. 

The Latin Hangman, an edu· 
caHonal game. This variation 

on the Hangman game teach­
es Latin words and terminol­
ogy. For the Apple ll; floppy 
disk, $29.95. George Earl, 
l30.Z South General Mc­
Mu!Jen, San Antonio, TX 
78237. 

Ma.th Blaster, an educational 
program that develops basic 
mathematical skills in stu­
dents ages 6 through 12. It 
contains 600 problems in 
math functions , fractions, 
and percents as well as an 
editor and an arcade game. 
For the Apple 11, ll Plus, and 
lie; floppy disk, $49,95. 
Davidson and Associates, 
6069 Groveoak Place 114, 
Rancho Palos Verdes, CA 
90274. 

The Millsing Ring, an arcade­
type game. Many have 
searched for the wizard's 
ancient ring and lived to re­
gret it. Find your way 
through a maze, solve the 
mystery, and claim the Miss­
ing Ring. For the Apple II; 
floppy disk, $29.95 . Dat.a­
most Inc,. 8943 Fullbright 
Ave ., Cha ~sworth , CA 
91311 . 

Money Tool, a money-man­
agement program that pro­
vides a complete report of 
your spending pattern. It 
allows allocation of funds for 
fixed expenses, semj-fixed 
costs, and determine.s how 
much is left for discretionary 
purchases. for the Apple ll 
Plus; £loppy disk, $59.95. 
Howard W. Sams & Co. lnc . 
(see address above). 

Music Games, a pac:kagt' of 
twelve colorful games usefuJ 
in mastering the art of musk 
by training students of all 
ages to recognize musical 
notes and rhythms both vis­
ually and audibly. For the 
Apple fl Plus; floppy disk, 
$39.95. Howard W. Sams &t 
Co. Inc. (see address above). 

The Pascal Toolldt , a utility 
package that contains a char­
acter generator, an image­
creation utility , DOS-to­
Pascal conversion in both 
text and pictures, and a new 
library unit called Grafix­
shlff . For the Apple II, II 
Plus, and lie; floppy disk, 
$24.95. Wize Buys, POB 
1588, Orem, UT 84057. 

Pinball Paradise, four pin­
baU-simulation games. For 
the Apple; Aoppy disk . 
$24 .95. Golden Knight Soft· 
ware, 11 Lark Lane, Hunting­
ton, CT 06484. 

Pinball Paradise 11 , four dif­
ferent pinbalJ-s imulation 
games. For the Apple; floppy 
disk. $24.95. Golden Knigh t 
Software (see address above ). 

SAUCE, this high-level pro­
gramming language allows 
you to run applications that 
result in increased productivi­
ty. For the Apple II Plus and 
Tie; floppy disk, $400. Sonora 
Enterprises, POB 4841, Albu­
querque, NM 87196. 

Scoreboard. A program thal 
records and displays game 
scores in large graphic char­
acters on the screen. 1t ca11 
display up to eight names of 
players who are tied or win­
ning, For the Apple 11 Plus 
and Ile; Aoppy disk, $17.95. 
Rosecom Computer Prod­
ucts , 604 East Arcadia. 
Peoria, IL 61603. 

Spectre , an arcade-type 
game. While you're lost in 
outer space, Lhe Questers, the 
most vicious Life form in the 
universe , are swarming 
through space ports seeking 
to destroy you. Think and 
act quickly if you hope to 
survive. For the Apple II or U 
Plus; Aoppy disk, $29.95. 
Datamost (se e address 
above). 

Star Mau. an arcade-type 
game in which you must find 
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the 9 power jewels in each of 
16 levels of the maze and 
return them to your mother­
ship . Avoid or destroy alien 
ships with bullets or a limited 
supply of antimatter bombs. 
For the Apple II; floppy disk, 
$34.95. Sir-tech Software 
Inc .. 6 Main St., Ogdens­
burg, NY 13669. 

Atan 

A.E., an arcade-type game. 
Squadrons of menacing sting 
rays are attacking you and 
eluding your missiles. You 
will be doomed unless you 
can chase them into outer 
space . Requires a joystick . 
For the Atari 400/ 800; floppy 
disk,, $34.95. Broderbund 
Software Inc., 1938 Fourth 
SL, San Rafael , CA 94901. 

Criall Mowataln 1 an arcade~ 
type g~e. Your mission Is to 
defuse bombs planted by ter­
rorists in the treacherous 
caverns of an active volcano. 
To reach them you must go 
through a maze avoiding 
boulders, tunnels, lava , and a 
radioactive bat, Requires a 
joystick . For the Atari 
400/ 800; floppy disk, $34.95. 
Syn~rgistk Software, Suite 
201, 830 North Riverside Dr., 
Renton , WA 98055 . 

G.I. Joe Cobra Strike, an 
arcade-type game. The head­
quarters of the Special Mis­
sion Forces is under siege by 
the arohenemy, Cobra , an 
evil organization determined 
to take over the world . To 
defend the camp, you must 
destroy the cobra . For the 
Atari 2600; cartridge, $30. 
Parker Brothers, SO Dunham 
Rd ., Beverly, MA 01915. 

No Escape, an arcade-type 
game. Jason has taken · the 
Golden Aeece· and angered 
\.ne gods of Olympus. Im­
prisoned in the Temple of 
Aphrodite and armed with 
stonrs and magic btkh, 
Jason must fight frenzied 

Furies. For the Atari 2600; 
cartridge, $29.95. !magic, 981 
University Ave., los Gatos, 
CA 95030. 

Repton , an arcade- type 
game. As you take over the 
controls of the Star Fighter 
Armageddon, the Quarriors 
are attacking Repton . Stop 
them using your laser gun, 
nuke bombs, radar screen, 
and energy shield . For the 
Atari 800 and 1200; floppy 
disk, $39.95. Sirius Software 
lnc., 10364 Rockingham Dr., 
Sacramento, CA 95827. 

Sky Blazer, an arcade- type 
game. You'll need the WWlll 
jet to clear away radar sta­
tions , avoid supersonic 
tanks, find and destroy ICBM 
installations, and escape mis­
siles as you make your flnaJ 
bomb run on the Bungeling 
Empire headquarters . Re­
quires a joystick. For the 
Atari 400/ 800; floppy disk, 
$31 . 95. Broderbund Software 
Inc. (see addres.s above). 

Slcy Skipper, an arcade-type 
game. The sky's the limit for 
young players as they control 
a dive-bombing plane on a 
daredevil rescue m ission . 
Pilots come to the aid of he!~ 
less kit-tens, turtles, ducks, 
and rabbits held captive by 
gorillas . For the Atari 2600; 
cartridge , $30 . Parker 
Brothers (see address above) . 

Strawberry Shortcake, an 
arcade-type game for ages 4 
to 7. The Purple Pieman cast 
an evil spell on Strawberry 
Shortcake and all her friends . 
N ow everyone has a body 
tha t's all mixed up. See if you 
can put Strawberryland char­
acters back together again . 
For the Atari 2600; cartridge, 
$30. Parker Brothen; (see ad­
dress above). 

Telengard, an arcade-type 
game. You control a charac­
ter who must descend lo the 
d'-l}lhs of T e\engatd. U\d bat­
tle monsters. Gain strength 

by finding enchanted items. 
Six levels of play . For the 
Atari 800; cassette, $23. The 
Avalon Hill Game Co., 4517 
Harford Rd ., Baltimore, MD 
2Ul4. 

Commodore 

Bartendu's Friend, a bar­
recipe guide and liquor term­
definer program . This auto­
mated program contains hun­
dreds 0£ recipes and bar 
tenns. For the Commodore 
64; cassette , $9.95. Raymond 
L. Reynolds, 384 Hyacinth 
St., Fall River, MA 02720. 

Practlcak, an electronic­
spreadsheet program that lets 
you perform bookkeeping 
operations, several mathe­
matical functions, and pro­
jections . You can enter ti tles 
and numerical da ta into rows 
and columns. For the Com­
modore VIC-20; cassette, 
$39.95. Micro Software Inter­
national Inc., SO Teed Dr., 
Randolph, MA 02368. 

Programmable Character& 
Package . With these three 
programs, Single-Edit, Multi­
Edit, and D11ta Generator, 
programmable characters can 
be designed either singly or in 
up to 5 by 5 blocks. Requires 
a joystick , For the Com­
modore VlC-20; cassette, 
$14.95. Sunshine Software, 
POB 473, Portage, Ml 49081 . 

Te1engard, an arcade-type 
game (see description under 
Atari), For the Commodore 
64 and PET 2001; cassette, 
$23. The Avalon HUI Game 
Co., 4517 Harford Rd., 
Baltimore, MD 21214. 

IBM 
Personal -Computer 

Ctoo Reference Utility, a 
programming aJd that pro­
vides the BASIC programmer 
with a complete refe~ce l ist­
ing of variables within a 

BASIC program. You can re· 
view, anaJyze, and modify 
the program lo maximum 
capability. For the IBM Per· 
sonal Computer; floppy disk, 
$29.95. Prentice-Hall Soft­
ware Inc., Route 9W, Engle­
wood Ollis, NJ 07632 , 

Night Mit.sion Pinball , a 
simulated pinball game in 
which your plane is in a 
World War n night bombing 
run . lJse up to four ba1Js and 
flippers to score in a playfield 
with five bumpers, seven tar­
gets, nine rollovers, and two 
spinners. For the WM Per· 
sonal Computer; floppy disk, 
$39.95. Sublogk Corp., 713 
Edgebrook Dr. , Champaign, 
JL 61820. 

PL/ l-86, an implementation 
of the PL/I language based on 
the ANSI General Purpose 
Subset. The package includes 
a reference manual, program­
ming guide, and command 
summary. For the IBM Per­
sonal Computer; floppy disk, 
$750. Digital Research, POB 
579 , 160 Cen tral Ave.. 
Pacific Grove, CA 93950. 

Peachtext 5000, a package 
that combines word process· 
ing, financial planning, and 
simple database management 
features for a complete per­
sonal-productivity system . It 
incorporates Random House 
Electronic Thesaurus, the 
Peachcalc electronic spread­
sheet, and more. For the IBM 
Personal Computer; floppy 
disk, $395. Peachtree Soft­
ware Inc., 8th Floor, 3445 
Peachtree Rd. NE, Atlanta, 
GA 303.26. 

Pie:Writa, a word-process­
ing package that indudes 
split-screen editing, full use of 
the keyboard, and custom­
ized function-key support. 
This program can process 
two files at once and provides 
virtual-file storage. For the 
IBM Personal Computer; 
floppy d isk, $199.95. Hayden 
Software Co., 600 Suffolk 
St. , Lowell, MA 01~. 
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The Screen Generator, a 
screen-management program 
that provides a generalized 
method to design, build, and 
change screens in minutes for 
computer applications. It can 
be used to build screens ''out­
side'' of the application 
because all screen informa­
tion is stored and updated on 
libraries external to your pro­
grams. Por the IBM Personal 
Computer; floppy disk , $125. 
K & S Systems, POB 643, 
DrexeJ HilJ, PA 19026. 

SmarTerm/ PC, a tenninal­
emulator program that Jets 
your IBM Personal Computer 
function like a Digital Equip­
ment Corporation VTlOO, 
VT101, VT102, or VTS2 ter­
minal . Jt implements features 
such as setup mode, characte.r 
attributes, line and character 
insert and delete, and full 
local printer support. For the 
IBM Personal Computer; 
floppy dfsk, $150. Persoft 
Inc., 2740 Ski Lane, Maw­
son, WI 53713. 

Stock Portfolio Reporter, a 
program that gives investors 
current information on as 
many as 100 stock accounts. 
Market prices can be updated 
automatically from log-on to 
Jog-off using Dow Jones 
News/ Retrieval . For the IBM 
Personal Computer; floppy 
disk, $179. Micro Investment 
Systems lnc. , POB 8599, 
Atlanta, GA 30306. 

TRS-80 

Assignment: Europe, a trav­
el-simulation game in which 
10 players receive different 
travel assignments and must 
find the most efficient way to 
complete them using different 
communications between 
various cities in Europe. For 
the TRS-80 Models I and Ul; 
floppy disk, $24.75. Triangle 
Software 1 ?OB 58182, 
Raleigh, NC 27658. 

Banlting, an investing game 
in which you try to generate 
the largest amount of income 
through the u5e of competi· 
tive marketing, careful ex­
pansion , and a well-chosen 
advertisement budget. For 
the TRS-80 Models 1 and Ul; 
floppy disk, $29 .75. Triangle 
Software (see address above). 

Draw, a graphics and text 
program that lets you draw 
designs on the screen using 
cursor control keys, special 
commands, and automatic 
drawing routines. You can 
save displays on disk or in 
your own programs. For the 
TRS-80 Model 111 ~ floppy 
disk, $29.95. Lichen Soft­
ware, 6603 North Lee SL , 
Spokane, WA 99207. 

fraction Math Quiz, a math­
drill program that contains 
five levels of problems in 
fraction operations. !ntultive 
reasoning skills are encour­
aged by the multiple-choice 
formal for sh,idents r;mgi.ng 
from elementary to high 
school. For the TRS-80 Color 
Computer, cassette, $14.95, 
Crea tive Technical Con­
sultants, POB 652, Cedar 
Crest, NM 87008. 

Kwikdraw, a fast graphics 
and text program written in 
machine code that: lets you 
move, duplicate, and erase 
your designs of figures 
and/ or text. Save and load 
displays in BASIC, ASCU, or 
object codes. For the TRS-80 
Model 111 : floppy disk , 
$74.95. Lichen Software (see 
address above ). 

Mu..sic, a musical program 
that uses four simultaneous 
notes without additional 
hardware . This program in­
cludes two voices you select, 
tempo adjust , functional dis­
play of note position, more 
than four octaves, reserve 
storage for 2CXl(l notes, and 
direct play from the key­
board . For the TRS-80 Colot 
Cm:nputer; cassette, $19.95. 

Saffron Software, 5306 Birch 
Grove Dr. , San Jose, CA 
95U3. 

Propack, a machine-language 
package that gives you simple 
and foolproof access to your 
Profile files from a BASIC 
program. Assign a string ar­
ray for each file to be used 
and address your files by 
logical record number or in­
dex keys. for the TRS-80 
Model III: floppy disk, $75. 
The Small Computer Co. , 
Suite 1200, 230 West 41>1 St ., 
New York, NY 10036. 

Pro!iort, a data-organizer 
program that sorts data into 
almost any order for print, 
inquiry , and Superscripsit 
selection operations. The 
program, for use with ProEile 
lll +, includes Five print in­
dexes and an inquiry index. 
For the TRS-80 Model III; 
floppy disk, $150 . The Small 
Computer Co. (sei! address 
above). 

Telenga.rd, an arcade-type 
game (see description under 
Atari ), For the TRS·80 
Models r and mi cassette, 
$.23 . The Avalon Hill Game 
Co., 4517 Harford Rd. , Balti­
more, MD 2U14. 

Other Computers 

Clip, a CP/M utilities pack­
age that alJows the user to 
store command files, edit 
lines and files, and use a 
built-in calculator program . 
It contains over 50 com 
mands. For CP/ M-based sys­
tems; f1oppy disk, $49.95. 
Thoughtware Inc., Suite 4, 
2450 East Speedway, Tucson, 
AZ 85719 . 

HexPrintR, a utility program 
for Wordstar that allows you 
to take advantage of th~ t.l\ 
capabilities of your printer. 
You can send any number of 
any type of characters to 

your print.er from any place 
in your text. For the Osborne 
1; floppy clisk, $39. C .I. SoH­
ware &: Computer Products, 
1380 Garnet Ave ., El49, San 
Diego, CA 92109 . 

Hidden Palace. You assume 
the role of a treasure hunter 
trying to find a priceless vase 
amidst several dangers in an 
ancient jungle palace, Por the 
Texas Instruments 99/ 4.A; 
cassette, $14.95 . Innovative 
Data Co., 100 Dan Kuyken­
dall Cv .. Memphis, TN 
38111. 

War Boats, a game in which 
you place your boats on a 10 
by 10 grid and try to guess 
the positions of your oppo· 
nent's boats. Sink boats with 
shots that are displayed 
graphically on the screen. For 
the Timex / Sinclair 1000; cas­
sette , $2.99. Computer 
Heroes, 1961 Dunn Rd ., East 
Liverpool , OH 43920. • 

This 1s a llst of software 
padcages that have been 
received by BYTE Publrcations 
during the past month. The list 
is correct to the best or our 
knowledge, bur it is not meant 
to be a ru11 description of the 
product or the forms rn whim 
the product 1s available. In 
particular, some packages may 
be sold for sever<il machines or 
rn both cassene and floppy· 
disk lormat the product listed 
here is the version received by 
BYTE Publlcatlon~ . 

This is CJn aU-lnclu~ive list 
that makes no comment on the 
qualrty or usefulness or the 
software listed. We regret that 
we cannot review every soft· 
ware package we receive fn· 
scead, rhis lrst is meant to be a 
monthly acknowledgment of 
these packages and the com­
panies that sent them. All soft­
ware received rs considered co 
be on loan to BYTE and rs 
returned ro the manuraaurer 
after a ser period of time Com­
panies sending software pack· 
ages should be sure ro include 
\rit: \\<A price or the packages 
and jwhere approprtare/ rhe 
alternate forms in which they 
are available. 

http:print.er
http:Telenga.rd
http:r;mgi.ng
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Augu• I 

Engineering Summer Confer· 
ences, Chrysler Centu for 
Continuing Engineering Edu· 
cation, North Campus, Uni· 
versity of Michigan, Ann 
Arbor , Two of the seven 
courses offered this month 
are "Software Design Tech­
niques and Ada" and "Opera­
tions Research and the Man­
agement Sciences : Methods 
and Tools ." The fees are $600 
and $675, respectively , For 
course outlines and registra­
tion details , contact Engineer­
lng Summer Conferences, 200 
Chrysler Center. North Cam­
pus, University of Michigan , 
Ann Arbor, Ml 48109, (313) 
764-8490. 

ALIBU~I 

Unix Seminar, various s ites 
throughout Canada . This 
three-day seminar serves as 
an introduction to the Unix 
operating system. It includes 
discussions of standard user­
level programs and com­
mands for file manipulation, 
word processing, and pro­
gramming. The pros and cons 
of Unix for specific applica­
tions and such application 
areas as database and real­
time processing, data com­
munication, and office auto­
mation are explored. The fee 
is $645. For information, con­
tact the Center for Advanced 
Professional Education Inc., 
11928 North Earlham , 
Orange, CA 92669, (714) 
633-9280. 

Augwr-5ep1emb1>r 

How to Document a Com­
puter System as It Is Deina 
Developed , various sites 
throughout the U.S. and 
Canada. This one-day work­
shop presents a series of sim· 
ple procedures that can be 
fo llowed in recording the 
results of each task performed 
during the development of 

a computer system. The fee is 
$155. Contac t Technical 
Communfcations Associates, 
Suite 210, 1250 Oakmead 
Parkw:ay, SunnyvaJe, CA 
94086, (800) 277-3800, ex t. 
977; in California , (BOO) 
792--0990, ext , 977. 

Augusl..Sepl~mber 

Local Networks: Promise Jn. 
to Practice, various sites 
throughout the U.S. This 
two-day seminar will focus 
on the criteria for designing 
and choosing local networks 
and the el(periences tha t users 
have had in selecting and in· 
stalling local networks . The 
fee is $595. Full details are 
av_ailable from Archiiecture 
Technology Corp ., POB 
24344, Minneapolis , MN 
55424, (612) 935-2035. 

AIJgust·Octaber 

Repair of Microcomputer­
based Equipment, various 
sites throughout the U.S . and 
Canada. This lecture/ labora­
tory sequence is intended for 
field-service personnel ,en­
gineers, and technicaJ wri t­
ers. The seminar describes 
general servicing practices 
that are applied to the subsys­
tems of any microprocessor 
family . For further informa­
tion, contact the Registra r, 
Testek Consultants lnc., 1000 
North Patton St., Arlington 
Heigh ts, IL 60004, (312) 
577-2134. 

Augwt-Nowmber 

Applying the New T ool.s for 
Profit and Cash Flow Plan­
ning: Graphics and Pusoru1.I 
Computers, variou s sites 
throughout the U.S. This 
two-<lay course is designed to 
help certified public accoun­
tants improve and expand 
managemen t advisory ser­
vices by using new graphics 
tools to improve managers ' 
understanding and use of 
financiaJ planning. A special 
type of graph designed for 
financiaJ plannin.g aJ)d de­

c1s1on making will be fea­
1:\il'ed . Fees range from $225 
to $295, Por more inforrqa­
tion on the course, contact 
the Purcell Letter on Graphics 
for Management , POB 
06008, Columbus, OH 43206, 
(614) 444-65'71. For a course 
scheduJe and registration de­
ta ii s , contact Matthew 
Malak, American Institute of 
Cerlified Public Accountants, 
U ll Avenue of the Amer­
icas, New York, NY 10036, 
(212) 575-3848. 

Augwt-Dec~mb~r 

IEEE Conferences an d 
Mel,'tlngs . vario us sites 
around the world . The Insti­
tute for Eledrical and Elec­
tronics Engineers (IEEE) 
sponsors conferences, meet­
ings, Md workshops cov­
ering high-technology issues . 
For details, contact the IEEE 
Cotrtpu ler Society, Suite 300, 
1109 Spring St ., Silver 
Spring; MD 20910, (301) 
589-8142 . 

August-December 

Intensive Two-Day Seminars 
for Professional Develop· 
ment, Worcester Polytechnic 
Institute, Boston metropoli­
tan area, and Hartford and 
Stamford, CT.. Among the 
seminars being offered are 
"The Engineer as Manager," 
'1nventory Control: Using 
Computers," and "Funda­
mentals of Data Processing." 
For in-house seminar infor­
mation, call Robert J. Hall at 
(617) 793-5574. For a seminar 
bulletin and registration in­
formation. contact Ginny 
Ba.zarian , Office of Con­
tinuing Education, Higgins 
House, Worcester Polytech­
nic Institute, Worcester, MA 
01609, (617) 793-5517. 

A11gu.st-D~t~mb ~t 

Systems Development Docu­
mentation: forms Method, 
various sites throughout the 
U.S. and Canada. This one­
day seminar is designed for 

data-processing manage.rs, 
project leaders, program­
mers; and technical writers. 
Topics to be covered include 
system design documenta­
tion, formal and style guide­
lines, and options for end­
document publlcation. The 
course fee is $155, which in­
cludes all materials. In-com­
pany presentations are avail· 
able for groups of 10 or more . 
For details, contact Technical 
Communications Associates 
Inc.. USO Oakmead Park­
way NZlO, Sunnyvale, CA 
94086, (800) 227-3800, ext. 
977; in California, (800) 
792~, ext. 977, or (408) 
737-2665 .. 

Au8'1<1 W -U 

Microcomputers and High 
Technology In Vocational 
Education Conference, Con­
course Hotel, Madison, WI, 
Beginning and advanced 
classes on microcomputers, 
presentations on vocational 
education programs, and 
software exhibits will be fea ­
tured . For details, contact 
Judy Rodenstein or Roger 
Lambert, Vocational Studies 
Center, 964 Educational Sci­
ences Building, University of 
Wisconsin, 1025 West John· 
son St., Madison, WI 53706, 
(608) 263-4367 or 263-2704. 

August 11- l .l 

Personal Computer Inter­
facing and Scientific Instru­
ment Automation , Williams­
burg, VA. This workshop 
provides each participant 
with hands-On experience in 
wiring and testing interfaces. 
The fee is $395. Call or write 
Dr. Linda Leffel, C.E.C. , Vir­
ginia Poly technic Institute 
and State University , Blacks­
burg, VA 24061 , (703 ) 
961-4848. 

A r.1gus1l 5- l? 

Small Computers in Criminal 
fustice Agencies, Cincinnati , 
OH. This conference is de­
signed to help beginners un­

A.lllU't l9tl Cl BYTE Pub!lullono In<: 495 
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derstand and appreciate the including geographers, geo­ topics of interest to ). Hall at (617) 793-5574. For 
use and application of micro­ logists, and engineers. It Heath / Zenith users will be complete details, contact Ms, 
computers in criminal justice covers such topics as sensor featured. Contact HUG, Hill­ Ginny Bazarian, Office of 
agencies. The fee Is $285', 
which includes luncheons, 

requirements and user needs, 
sensor..<fesign principles an4:1 

top Rd,, St . Joseph, Ml 
49085, (616) 982"3463. 

Continuing Education, Wor­
cester Polytechnic institute, 

continuing education units, tradeoffs, and multispectral­ Worcester, MA 01609, (617) 
and materials. Contact Carol scanner and thematic-mapper Ausust20 793-5517. 
Strand, Anderson Publishing operation. It's cosponsored The First Annual Ham It 
Co., 646 Main St., PO'B by the Santa Barbara Re­ Chip Flea Market, La Salle Au.fUst 22-26 

1576, Cincinnati., OH 45201, search Center and the Na­ College, Philadelphia, PA . The National Conference on 
(800) 543-0883; in Ohio, tional Oceanic and Atmo­ Compute.r software, hard­ Artificial lntelligence­
(800) 582-7295. spheric Administration. The ware, ham radio, electronics, AAAl-83, Washington Hil­

fee is $450. Por a brochure, and sound equipment will be ton Hotel, Washington, DC. 
August .H·l9 contact J. Weisman, Univer­ featured . Contact the Phila­ This conference is sponsored 
Advanced C Tapia Seminar, sitY of California Extension, delphia Area Computer Soci­ by the American Association 
New York, NY. Practical Santa Barbara, CA 93106, ety, POB 1954, Philadelphia, for Ar ificial Intelligence 
topics for C programmers are (805) 961-3697. PA 19105, (215) 951-1255. (AAA!). Displays of compu­
covered in this course offered ter hardware and software, 
by Plum Hall Inc. Areas of A~~u•l 17·19 AUB1•..I :21-26 fonnal presentations , and the 
interest include port-ability, SNA and Teleprocasing Ac· The Fowth World Congress Fredkin Chess Prize Competi­
efficiency, readabiJity, de-­ cess Methods, Hyatt Re­ on Medical lnformatics­ tion highlight this i:onference. 
bugging, packaging, and in­
terfacing. For further details, 

gency , New Brunswick, NJ. 
Thi-; course traces the evolu­

MEDINFO 83, RAI lntema­
tio~al Congress and EXhibi­

Cont?ct Claudia Matz~tti, 
AAAI, 445 Burgess Dr. , 

conta.ct Joan Hall, Plum Hall tion of d.ata-<:ommunkations tion Centre, Amsterdam, The Menlo Park, CA 94025, (415) 
Inc., 1 Spruce Ave., Cardiff, software. Topic areas include Netherlands . This event ~om­ 328-3123. 
NJ 08232, (609) 927-3770. host-control software re­ bines scientific, technical, 

quiremt!nts and SNA (~ystem and soda! programs. Ap­ Augu.st Z3 

A tigu.st 15-l9 network architecture) con­ proximately 309 scientific The Revolution in T eJecom­
Managing Peopie, Produc• cepts, protocols, and imple­ papers will be presented on munlca~ans Te.chnolagies: 
tiVlty, Projects, ProfitabilJty, mentations . The registration health and hospital systems, Integrating Telecommunica­
Worcester Polytechnic Insti­ fee is $645 . Full details are clinical laboratory systems, tions Into Corporate Strate­
tute; Worcester, MA . This available from the Center fpr imaging, nursing applka· gy, New York, NY. For de­
course covers the entire man­ Advanced Professional Edu­ tions, and preventive and oc­ tails, see August 22. 
agement spectru.m from com­ cation, 11928 North Earlham, cupational care . Demonstra­
munications and negotiating Orange, CA 92669, (714) tions, product exhibits, film Aug1a1 2.3-24 

to controlling particular proj­ 633-9280. and video sessions, tours, lndycqn '83, Convention 
ects. The fee is $975. Contact workshops, and special-inter­ Center, Indianapolis, lN , 
Kathy Shaw, Offke of Con­ AUJflil"I 18-]9 est meetings will be held . The This conference and exhibi­
tinuing Professional Educa­ Computer Literacy for law­ conference languag~ will "!>e tion features more than 35 
tion, Worcester Poly~chic yers, Denver, CO. This semi­ English. Further details are technical sessions and 300 ex­
Institute, Worcester, MA nar is intended to introduce available from the MEDINFO hibition booths devoted to 
01609, (617) 793-5517. attorneys to basic computer 83 Congress Office, En­ microcomputers and elec­

concepts and their applica­ schedepad 41-43, Nl-1324 tronic components. Contact 
Ausu•I 16-17 tion to the practice of law. GB Al.mere-Stad , The lndycon '83, POB 403U. In· 
Polymer Materials for Elec­ Topics will include the speci­ Netherlands . di~apolis, IN 46260, (317) 
tronic Application9, Hyatt fic uses-, costs, and benefits of 875-7711. 
Rickey's Hotel, Palo AJto, using computers in legal prac­ August 22 

CA. The fee for this short tice. The fee is $.550, which The Revolution in TeJecom­ Ariswt 2'1-26 

course is $395. For informa­ includes reference materials. munications Technologies: SNA and Teleprocesslns 
tion, contact Continuing Ed­ Croup discounts are avail­ Integrating Telecommunica­ Methods, Marriott Hotel, 
ucation in En~neering, De­ able . For further information, tions Into Corporate Str~te­ Portland, OR. For details, see 
partment 622N, University of contact Kathryn Mann, Cen­ gy, Wora?ster, "MA. This ex­ August 17-19. 
California Extension, 2223 ter for Legal Studies, 19Ui ecutive briefing outlines 
Fulton St., Berkeley, CA Arch St. , Philadelphia, PA specific ways to reduce com­ August 25-26 

94720, (415) 642-4151. I 19103, (215) 732-6999. munications costs and offers fundamentals of Data Pro­
techniques for developing a cessing for- the Non Data­

Au~t16-19 August 19-21 basis of integration and plan­ Proces!!lng ~tive, Wash· 
Landsat: Sensor Design &i: The Second Annual National ning among various parties ington, DC. Major topics to 
Operation, University of Heath Users Group (HUG) within an organization. The be ~o'vered include computer 
California, Santa Barbara. Conference, Hyatt Regency fee is $690. Information on technology, the functions of 
This course is intended for O'Hare, Chicago, IL A prod­ in-house executive presenta­ an information system, the 
users of remote-sensor data, ucts display and seminars on tions is available from Robert developmen~ of applications 



software, and the costs and 
benefits of information sys­
tems. This seminar is pre­
sented by the Wharton 
School of the Univen;ity of 
Pennsylvania . The fee is 
$795. In-house programs are 
available. For details, con­
tact Wharton FOP Seminar, 
Registrar-Processing Center, 
30-30 Borden Ave., long 
Island City, NY 11101, (2U) 
392-9441. 

Augusr 26-28 

Computers for Fann and 
FamOy, St . Paul, MN. This 
seminar and trade show, or­
ganized by the Minnesota 
Agricultural Extension Ser­
vice and The Farmer( Dakota 
Farmer magazine, will be 
held in conjunction with the 
Minnesota State Pair. Fea­
tured will be exhibits, presen­
tations, and educational ses­
sions for experienced com­
puter users and the novice 
farm and home computer 
user. Contact Sandra J. 
Becker, Office of Special Pro­
grams-XY, 405 Coffey Hall, 
University of Minnesota. 
1420 Eckles Ave., St. Paul, 
lvlN 55108, (6U) 373-0725 . 

Aup•I 2.6-2B 

The fint IBM PC Faire, Civic 

Auditorium and Brooks Hall, 

San Francisco, CA. The focus 

of this fair will be on hard­

ware, software, and applica­

tions for the IBM Personal 

Computer. Technical confer­

ences, formal papers, producl 

expositions, and special-in­

terest group meetings will be 

held . for details, contact IBM 

PC Faire, 345 Swett Rd., 

Woodside, CA 94062, (415) 

851-7077. 


August 26-St:p tembe r J 


The International Telecom­

munication1, Scientific, and 

i Klmlcal Expoconference­

Teleicpo China 1983, Foreign 
Trade Center, Guangzhou 
(Canton), Jiangxi Province, 
People's Republic of China. 
The theme of this communi­
catiqns""quipment show is 

"An Integrated Telecommu­
nications System for China .'' 
Displays will include aero­
space equipment, computers, 
and peripherals. Additional 
information is available from 
AVP Expositions Co. Ltd. , 
Suite 13, 13/F, Block A , 
Wahkai industrial Center, 
221 Texaco Rd ., NT Hong 
Kong; tel : 0-239003; Telex ; 
40725 A VPEX HX. 

August 28 

The Tenth Annual Ham­
lest/Computedest , Hershey , 
PA. This event, sponsored by 
the Central Pennsylvania Re­
peater Association , will fea­
hue a large indoor dealer and 
flea market area. For details, 
contact Timothy R. Fanus, 
WB3DNA. 6140 Chamben 
Hill Rd ., Harrisburg, PA 
17111, (717) 564-0897 be­
tween noon and 8 p.m . 

A~gwt 29-31 

DBMS-M• Systems. Wash­
ington, DC. For details, con­
tact the Continuing Educa­
tion Institute, Oliver's Car­
riage House , 5410 leaf 
Treader Way, Columbia, 
MD 21044 , (301} 596--0111: 
on the West Coast, (213) 

8~9545. 

August 29-31 

Printed Circuit fabrication, 
Red lion Inn, San Jose, CA. 
This technical seminar probes 
a variety of issues relating to 
printed-circuit board manu­
facturing. It 's sponsored by 
PMS Industries, publisher of 
Printed Circuit Fabrication 
magazine. The cost fot the 
complete program is $300. 
The per day rate is $125. 
Contact Mike Brody, Printed 
Circuit Fabrication / West 
Coast, Suite l OSS . 4010 
Moorpark Ave. , San Jose, 
CA 95117, (408) 246-5575 . 

Au&ilSr JO 

Meeting Internal Audit Ob­
jectives with Statistical Sam~ 
piing-Tests of Compliance, 
Los ·Angeles, CA . Designed 
as an introduction to or re-

freshet course in applying at ­
tribute sampling to compli­
ance tests of internal con­
trols, this seminar addresses 
the cost-effectiveness and 
techniques of statistical sam­
pling. Contact Joe Bartley, 
Coopen; & Lybrand, Nation­
al Professional EducaHon, BO 
Park Plaza, Newark, NJ 
07102, (201 ) 621-5715 . 

September 1983 

S.ptlm1bor-Oc1oba,­

Cotnputer-assisted Manual 
Writlng , various sites 
throughmit the. U.S. This 
one-day seminar is designed 
to teach attendees how to 
produce good software man­
uals. The sponsor will dem­
onsfrate a software package 
for automated documenta ­
tion development called 
Manual Maker. The fee is 
$195. For further informa­
tion, contact Promptdoc, 833 
West Colorado Ave. , Colo· 
rado Springs, CO 80905, 
(303) 471-9875 . 

S•plcmber-NPTJ~rrtb•r 

Computer Showcase Expos , 
various sites throughout the 
U.S. This- popular show will 
bring together hardware and 
software manufac turers, 
dealers, and consumers of 
small computer systems. For 
details, contact The I.nte1face 
Group, 160 Speen St., POB 
927, Framingham1 MA 
01701, (800) 225-4620; in 
Ma ssa chusetts , (617) 
879-4.502. 

S,;ptarnb•r•Ntmember 

Courses from lntegrated 
Computer Systelll!I, various 
sites throughout the U.S. 
Course titles include ''Hands­
On Pascal W o rkshop ," 
''Structured Design and Pro­
gramming," "Software Proj­
ect Management," and "De­
fining Software Requite­
ments, Specifications, and 
Tests ." Fees range from $695 

to $845. For information, 
contact Ruth Dordick, lnte· 
grated Computer Systems, 
3304 Pico Blvd., POB 53:;9, 
Santa Monica, CA 90405, 
(213) 450-2060. 

September-De~il 11b~r 

Software Workshops in 
MMSFORTH, Boston metro­
politan area . These work· 
shops are public versions of 
the professional training 
Miller Microcomputer Ser­
vices (MMS) offers to client 
companies in support of the 
MMSFORTH product line. A 
variety of topics and skill 
levels are covered . Full details 
are available from Miller 
Microcomputer Services, 61 
lake Shore Rd ., Natick, MA 
01760, (617) 653-6136. 

Septemb~r-January 1984 

Technology Opportunity 
Conference, various sites 
throughout the U.S. This 
conference series focuses on 
the convergence of opticaJ­
storage, videodisc , and com­
puter technologies. For full 
details, contact Technology 
Opportunity Conference, 
POB 1481?, San Francisco, 
CA 94114, (415) 626-1133. 

S11pte,,1b~r l ·2 

The Farst Meeting of the 
European Chapter of the As­
sociation for Computational 
linguistics, University of 
Pisa, Italy . A variety of for­
mal papers will address such 
topics as syntax, parsing, and 
language generation; speech 
analysis and synthesis; and 
software tools .and program­
ming languages for computa­
tional lingu1stics. Contact 
Harold Somers, Centre for 
Computational llnguistics, 
UMIST, POB 88, Manchester 
M60 lQD, England. 

Sepltmber 6-10 

Asian lntematlonaJ Electri­
cals, Electronics, and Coui­
municatiom Exhib.ition 'BJ­
Elecom Asia '83, Stadium N~ 
gara, KuaJa Lumpur, Malay­
sia. This trade show serves as 



Event Queue----------------------------------------------------------­
a showcase for a wide spec­
trum of high-technology 
equipment and materials. 
Government ministers from 
the five ASEAN (Association 
of Southeast Asian Nations) 
countries (Indonesia, Malay­
sia, Philippine:s, Singapore, 
and Thailand) will attend . 
For details, contact Technol­
ogy Marketing Analysis 
Corp. , Suite 4281 680 Beach 
St. , San Francisco, CA 
94109, (415) 474-3000. ln Ma-
1.aysia. contact ISE Manage­
ment (M) SDN BHD, 3-A 
Jalan SS 24/ 8, Taman Me­
gah, Petaling Jaya, Selangor, 
Malaysia; tel: 74937?; Telex ~ 

J\ifA 37204 AKMJSE. 

Sopt,.ml,.,r 6-10 

The 1983 AAMl Reg1ona1 
Meeting, Detroit, Ml . The 
Association for the Advance­
ment of Medical Instrumenta­
tion (AAMI) has tailored this 
program of tutorial courses, 
technical service seminars, 
and product displays to ad­
dress the regional needs of the 
Detroit area . Contact the 
AAMI, 1901 North Fort 
Myer Dr., Arlington, VA 
22209, (703) 525-4890. 

Silplctmbor B·ID 

Personal Computer Interfac­
ing and Scientific lnsl:runu~nt 

Automation, Greensboro, 
NC. For details , see August 
11-13. 

Sep/ember 11·14 

The American Data Services 
(ADS) Users Seminar, Marri­
ott 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 Spem:er, 
American Data Service.s , 
Suite 210, 900 North Shore 
Dr., Lake Bluff, TL 60044, 
(312) 29.5-6850. 

tplumb~r ZJ-15 

AUTOFACT Europe Con­
ference and Exhibition, 
Pale.xpo Exhibition Center, 

Geneva, Switzerland . This 
conference, cosponsored by 
the Society of Manufacrurlng 
Engineers (SME) and the In­
stitution of Production Engl.· 
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 applications 
strategies. A complementary 
products display will be fea ­
tured . Contact the Society of 
Manufacturing Engineers, 
Public Relations Department, 
One SME Dr., POB 930, 
Dearborn, Ml 48121, (313) 
271-0777. 

Sepl•tf•bor 13-15 

Midcon /83 and Mini /Ml~ 

c.ro- Midwest / 83, Chicago, 
lL. Topics on the professional 
program include computer 
simulation, energy manage­
ment, laser applications, and 
printed-<:ircuit-board tech­
nology , An exhibit area is 
planned. For further i.nforma­
tion, contact Electronic Con­
ventions Inc., 8110 Airport 
Blvd ., Los Angeles, CA 
9004.5, (213) 772-2965. 

Sep tem ber lJ.1S 

Peripherals '83, Moscone 
Center, San Prancisco, CA. 
_Full details are available from 
Cahners Exposi tion Group, 
Cahners Plaza, 1350 East 
Touhy Ave ., PCB .5060, Des 
Plaines, IL 60018, (312) 
299-9311 . 

September 14-16 

Euromkro '83, Madrid , 
Spain. This ninth annual 
symposium will cover micro­
processing and program­
ming. Speeches will address 
economic and social aspects 
of microprocessors and 
trends in VLSI (very large­
scaJe integration) technology. 
Tutorials, seminars, and an 
exhibition are planned. The 
highlight of this event is the 
Euromouse contest, in which 
mechanical mke from around 
t.he world race around a 

maze . A complete program is 
available from Euromicro , 
TH Twente1 POB 217, De­
parbnent INF, Room A312, 
7500 AE Enschede , The 
Netherlands1 tel: (31) (53) 
338799; Telex : 44200 Thes. 

Sept1mb1>r 15-16 

Ethernet-type Local Net· 
works, San Francisco, CA. 
This is the third program in 
the four-part Architecture 
Technology Corporation 
1983 Forum Series. This pro­
gram will bring together 
manufacturers and users of 
local network schemes to ex­
change infonnation in an in­
formal setting. The format in­
cludes presentations, panel 
discussions, and a techno­
logical summary. The fee is 
$395 . For further informa­
tion , contact the Archllecture 
Technology Corp ., POB 
24344, Minnt'apolis, MN 
55424, (612) 935-2035. 

S11plBmbn 15-26 

The Se.cond Annual Indiana 
Computer Expo, Convention 
Center, Indianapolis, IN. 
This exposition is designed 
for business end-users inter­
ested in mini- and microcom­
puters, software , word pro­
cessin.g, graphics, servict's, 
and peripherals . Contact 
Ernie Kems &t Associates, 
Trade Show Department, 
Suite 2011 2555 East 5Sth 
Pla ce, Indianapolis , fN 
46220, (317) 259-8111. 

S•pl~mber 16-18 

The First Annual Heart of 
Texas Computer Show. Con­
vention Center, San An­
tonio, TX. This show will 
emphasize small-business sys­
tems for financial and inven­
tory contTol, agribusiness, 
education, and personal 
needs. More than 200 hard­
ware, softwa~, and peri­
pheral vendors will display 
their wares. Show details are 
available from Robin G . 
Mann, Heart of Texas, POB 
12094, San Antonio , TX 
78212, (512) 226-4636. 

S•pt.,mber 16-1il 

Great Southern Computer & 
Electronics Show 'SJ, Me­
morial Coliseum, Jackson­
ville, FL. Computers, elec­
tronics, and infonnation ser­
vices will be featured . Con· 
tact Great Southern Com­
puter & Electronics Shows, 
POB 655, Jacksonville, PL 
32201, (904) 384-6440. 

Scplembrr 19-21 

Th~ Third .Annual Videodisc 
Conference, New York Hil­
ton Hotel , New York , NY. 
For details, contact Meckler 
Publishing, 520 Riverside 
Ave., Westport, CT 06880, 
(203) 226-6967. 

S..pllrmba 19-23 

The Ninth World Computer 
Congras - lfIP 'SJ, Paris, 
France. This event , spon­
sored by the International 
Federation for Information 
Proe£ssing (IFIP), is held in 
conj-unction with SlCOB, the 
major French computer expo­
sition . Formal papers and 
panel sessions will cover such 
areas as computer hardware 
and software, theoretical 
foundations oE informaHon 
processing, networks, and 
communications . For full 
program details, contact the 
U.S. Committee for IFIP '83, 
Dom Computer Consultants, 
25 East 86th St ., New YoTk , 
NY 10028, (212) 427..:7460. 

Soplomrb•r .Z0..21 

Data Storage 83, Marriott 
Hotel , Santa dara, CA. This 
international forum covers 
industry issues and areas of 
change iJi data -storage equip­
ment and applications. The 
fee is $850. Contact Cartlidge 
& Associates Inc., Suite 205, 
4030 Moorpark Ave ., San 
Jose , CA 95117 , (408} 
554-6644. 

s.,,t~mber 2°"22 

Caribbean Wormat:ics '83, 
San Juan, Puerto Rico , This is 
the first major international 
exhibition and conference to 
be held in the Caribbean 



area. For further details, con­
tact Informatics '83, Suite 
219, 34.21 M St. NW. Wash­
ington, DC 20007, (703) 
920-9595. 

$.tp t11tt~t 21 ·22 

Busin.ess~Expo , Boston, MA. 
This exposltion serves as a 
showcase for office equip­
ment ranging from computers 
to coffee machines. More 
than 20 seminars are 
presented. Address inquiries 
to Business-Expo, 702 East 
Northland Towers, 15565 
Northland Dr.. Southfield, 
MI 48075, (313) 569-8280. 

51'pltr"ber 26-28 

Maecon/83, Kansas City , 
MO. This electronic show 
and convention explores such 
topics as aerospace electron­
ics, computer peripherals, 
laser technology, and per­
sona.! computing. Contact 
Electronic Conventions Inc. , 
8110 Airport Blvd .1 Los 
AngeJes, CA 90045, (213 
772,.2965. 

September 26-29 

The World of CAD/CAM, 
Boca Raton Resort Hotel, FL. 
This seminar provides an 
overview of how manufac­
turing will change as the 
automated factory becomes a 
reality , It will con5ist 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 . 

&ptemb"r 26-30 

Compc:on Fall '83, Marriott 
Crystal Gateway Hotel, Ar­
lington, VA. The theme of 
this show is "Delivering 
Computer Power to End 
Users ." It features technical 
papers and panel sessions 
!hat address a variety of com­
puter and computer-network 
issues . It is sponson!d by the 

Institute of Electrical and 
Electronics Engineers (IEEE) 
Cornpuler Society . For more 
information, contact Comp­
ean Fall '83, POB 639, Silver 
Spring, MD 20901 , (301) 
589-8142. 

5t p.te'" birr 26-JO 

Conferem:e on Networks and 
Electronic. OfBce Systems, 
University of Reading, Bttk­
shire, England. This con­
ference will provide a forum 
for the exchange of informa­
tion and for discussion of re­
cent and future developments 
relating to network and elec­
tronic office systems. Further 
information is available fn~m 
the Conference Secretariat, 
Institution of Electronic and 
Radio Enginttrs, 99 Gower 
St ., London WClE 6AZ, 
England; tel : 01-388 3071; 
Telex : lnstrad London WCI. 

September 2bJD 

Expo Beirut '83 , Beirut, 
Lebanon . This is Lebanon 's 
first international .reconstruc­
tion /development exposition 
a.nd conference after eight 
years of civil war. Topics to 
be covered include contruc­
tion, transportation, commu­
nications, agriculture, com­
puter hardware and software, 
metallurgy , textiles, and 
automated equipment. Fu.r-­
ther details are available from 
Show-Tech International 
Inc., 950 Third Ave ,, New 
York, NY 10022. 

Seplembur 28-29 

Ottawa Computer and Office 
Automation Show , Gvic 
Centre, Ottawa, Ontario , 
Canada . For details, contact 
Industrial Trade Shows of 
Canada, 20 Butterick Rd ., 
Toronto , Ontario MSW 3Z8, 
Canada, (416) 252-7791. 

Septamb•r 28-0clob~r 2 

The Sixth Personal Computer 
World Show, Barbican Cen­
tre , London, England. This 
show, one of the largest com­
puter shows in Great Britain, 
is sponsored by Personal 

Computer World magazine. 
Business, scientific, technical. 
and educational uses of mi­
crocomputing 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 5AB, England; tel: 
01·4.86 1951; Telex : 24.591. 

S.,ptember 29-0ctob r 1 

CP/ M '83 East, Hynes Al!di­
torium, Boston, MA . For in­
formation on this conference 
and exposition. contact 
Northeast Expositions Inc., 
826 Boylston St., Chestnut 
Hill , MA 02167, (800) 
343-2222; in Massachusetts, 
(617} 739-2000. 

October 1983 

Ortobo 1 

The Third Annual Micro· 
computers in Education Con­
fe.rence, Dutchess County 
Community College, Pough­
keepsie, NY. Dr. Delo~ 
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 Com­
munity College, Pendcll Rd. , 
Poughkeepsie , NY 12601, 
(914) 471-4500, ext. 240. 

Cktober 2-5 

Computer Systems Exposi­
tion, MGM Grand Hotel , Las 
Vegas, NV. This exposition 
will be held in conjunction 
with the annual meeting of 
the National Association of 
Convenience Stores. Hard­
ware and sofhvare will be dis­
played, and computer con­
sultants will be on hand to 
answer questions . For details, 
contact the National Associa­
tion of Convenience Stores, 
Suite 809, 5201 Leesburg 

Pike1 Falls Church, VA 
22041, (703) 578·1800. 

October i!.~ 

The Annual Meeting of the 
American Society for Infor­
mation Science - ASIS-83 , 
Crystal City Hyatt Regency, 
Arlington, VA. The theme 
for this meeting is "Produc· 
tivity in the Informatfon 
Age.# Papers, special-interest 
sessions, information brief· 
ings, an information-science 
theater , and demonstrations 
will be featured. Further in­
formation is available from 
Edmond Sawyer, ASIS Head­
quarters, 1010 Sixteenth St . 
NW, Washington , DC 20036, 
(202) 659-3644. 

Oclober4 -6 

The Southwest Computer 
Conference, Tulsa, OK. The 
theme for this conference is 
"Managing lnformation 
Technology in the 80s." Com­
puter hardware and software 
will be exhibited. Contact the 
Southwest Computer Confer­
ence , POB 950, Norman, OK 
73070, (405) 329-3660. 

October 6·11 

Japan Electronks Show '83, 
Osaka International Trade 
Fait 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 llF, 3-23-5, Nishi· 
Shinbashi. Minato - ku , 
Tokyo 105, Japan; tel: (03) 
433-7751. 

Ottobtt 7..1) 

Great Southern Computer & 
Electronics Show '83, Centro­
plex Expo, Orlando, FL. For 
details, see September 16-18. 

Oclob4'r li-10 

PC '83, Bayside Exposition 
Center, Boston, MA. This 
conference and e>:position 
features IBM Personal Com­
puters and compatible equip­
ment. A seminar program 
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will explore IBM PC applica­
tions, provide technical infor­
mation, and offer general ses­
sions designed to show users 
how to get the most from 
their IBM. For details , con­
tact Northeast- Expositions, 
822 Boylston St. , Chestnut 
Hill, MA 02167, (800) 
841-7000;- in Massachusetts, 
(617) 739-2000. 

October 10-14 

Defense Computers-Graph­
ics-DCC '83, Convenllon 
Center, Washington , DC. 
Sessions and tutorials will 
complement this conference 
and exposition. For more in­
formation, contact DCG '83, 
Suite 333, 2033 M St. NW, 
Washington, DC 20036, (202) 
775-9556. 

Oclobcr 11-13 

Southwest Semiconductor & 
Electronics bposition­
SSE'83, Ovic Plaza Conven­
tion Center, Phoenix, AZ.. 
Approximately 200 suppliers 
of equipment, materials, and 
services used in the elec­
tronics industry will attend 
this show. A technical con­
ference will be held . Contact 
Cartlidge &: Associates Inc., 
Suite 205, 4030 Moorpark 
Ave ., San Jo&e, CA 95117, 
(408) 554-6644. 

Oclob11r 12·21 

The Sixth International Trade 
Exhibition on Office Organi­
zatiomu Systems, Office Fur~ 
niture, and Office Aids - Sys­
temotechnika '83, Vassiliev­
sky Ostrov Exhibition Cen­
tre, Leningrad, Union of 
Soviet Socialist Republics. 
On rusplay will be communi­
cations systems, mic.rofilming 
equipment and systems, data­
processing equipment, and 
computers. Contact Dilssel­
dorfe r Messegesellschaft 
mbH -NOWEA - Centra l 
Division - Foreign Fairs, 
DUsseJdorf Exhibition Cen­
tre, 4000 DusseJdorf .30, Fed­
eral Republk of Germany; 
tel: (02 11) 'l5 6o-l. 

October 13-15 

Edutech / East '83, Ovk 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, dassroom manage­
ment , programming, research 
applications, authoring lan­
guages, and literacy . The for­
mat includes workshops, 
seminars, demonslraHons. 
hands-on sessions, disc:us­
sions, and micro courses . 
Hardware, software, and 
publi.shing companies will 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. 

Octob•r 14· 15 

Computers and Reading/ 
Leaming Difficulties, Dallas, 
TX. Workshops, hands-on 
exhibits, and speakers will ex­
plore such topics as using 
computers in leami11g disabil­
ity classrooms and evaluating 
software. This program is de­
signed for aJl education 
levels . For information, con­
tact Frost Conference Man­
agement, Department 1. 1070 
Crows Nest Way , Richmond , 
CA 94803, {415) 222-1249. 

Odo~r 14-lS 

The Rfth Annual FORTH 
Convention, Hyatt Hotel, 
Palo Atlo , CA. Hands-on tu­
torials, exhibits. lectures, and 
discussions highlight this 
event. The theme ls "FORTH­
based Systems-A Look Into 
the future .'' Registration is 
$5. Full details are available 
from the FORTH Interest 
Group. POB 1105, San 
Carlos, CA 94070, (415) 
962-8653. 

Octob~r l4·J6 
The UCSO Pascal System 
Users Society Fall Meeting, 

Hyatt Regency Crystal Oty, 
Washington , DC. Contact 
the Secretary, USUS. POB 
1148, la Jolla, CA 92038. 

O ctober 15 

NJ-NY-CT Microcomputer 
Show and Flea Market, 
Meadowlands Hilton Hotel, 
New Jersey Sports Comp.lex, 
East Rutherford, NJ . More 
than 75 commercial exhibi­
tors and 200 flea -market 
booths will feature hardware, 
software, books1 mag.azines, 
and accessories for all popu­
lar computers ranging from 
Apple to Zenith. Registration 
is $5 for aduJts and $2 for 
children . Contact the Ken­
gore Corp. , POB 13, Frankli.n 
Park , NJ 08823, (201) 
297-2526 . 

October 16-18 

The Fifth Annual Hong Kong 
Consumer El.ectronics Show, 
New World Hotel and Regent 
Hotel, Hong Kong . For de­
tails, contact IBS Trade Fair 
Ltd., 17th Floor, Tung Sun 
Commercial Centre , 200 
Lockhart Rd. , Hong Kong; 
tel: S-732388-9; Telex: 63037 
HKIBS HX . 

October 17-19 

The Eighth Conference on 
Local Computer Networks, 
Minneapolis, MN. The theme 
for this conference is "Prac­
tical Applications and Issues 
in Local Computer Net­
works.'' Papers and tutorials 
will address such issues as 
users' versus manufacturers' 
needs, public versus private 
networks, software, and 
VLSI (very large-scale inte­
gration). Contact the IEEE 
Computer Society, POB 639, 
Silver Spring , MD 20901. 

October 18·20 

The fourteenth Annual Inter­
naHonal Test Conference, 
Franklin Plaza Hotel, Phila­
delphia , PA. For informa­
tion, contact the Conference 
Registrar, POB 371, Cedar 
Knolls, NJ 07927, (201) 
267-7120. 

Oc1ob~r 18-21 

The Third Symposium on 
Microcomputer and Micro­
processor Applications-f'P 
'83, Hotel Duna Intercontin­
ental and the Hungarian Aca­
demy of Sciences, Budapest , 
Hungary. The conference 
language will be English. Full 
details are available from 
Mrs. l. Baba, Scientific Socie­
ty for Telecommunication, 
POB 451, H-1372 Budapest, 
Hungary; tel : (36) l 113-027; 
Telex: MTESZ 22-5792. 

Octobe~ 19·20 

Calgary Computer & Office 
Automation Show and Con­
ference, Roundup Centre, 
Calgary. Alberta, Canada. 
For details, contact Industrial 
Trade Shows of Canada, 20 
Butterick Rd. , Toronto, On­
tario MSW 328, Canada, 
(416) 252-7791. 

Octobor 19-2.1 

The fourth Canadian Sym­
posium on Instr uctional 
Technology, Westin Hotel , 
Winnipeg, Manitoba , Can­
ada , This symposium , de­
slgned 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 indude computer 
awareness and literacy in 
schools and society , systems 
technology, and computer­
aided training and retraining 
for business, industry, and 
government. A products ex­
hibition will be held . Contact 
Ken Charbonneau, Confer­
ence Services Office , Nation­
al Research Council of 
Canada, Ottawa, Ontario 
KlA OR6, Canada, (613) 
993--9009; Telex: 053-3145. 

C:Xtober 19-21 

lDATE-The Fifth Interna­
tional Conference, Mont­
pellier, France . The theme for 
thi~ conferen.ce, sponsored by 
the International Telecom­

http:conferen.ce
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munication Union, is "Picture 
Networks." Topics of interest 
include network functioning 
and areas of applicalio'ns, 
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 Scien­
tlfique, Journees lnterna­
tionales 1983, 1DATE ­
Bureaux du Polygone, 34000 
Montpellier , France; tel: 
(33 - 67) 65 48 48; Telex: 
!DATE 490 290. 

Oclob~r 19-21 

The National Software 
Show, Trade Show Center, 
San Francisco, CA. Full de­
tails are available from Rag­
ing Bear Productions Inc.. 
Suite 175, 21 Tamai Vista 
Dr. , Corte Madera , CA 
94925, (800) 732~2300; in 
California, (415) 924-1194. 

October l 9-21 

SIBEC - Info Expo, Palais des 
Congres, Montreal, Canada. 
Exhibits related to the com­
puter and office automation 
industries will be held . An in­
ternational line-up of speak­
ers has bttn invited . Contact 
lnformatique Quebec (Info 
Expo) Ltee, 1057 Avenue 
Laurier O uest, Outremont, 
Quebec H2V 2l2, Canada, 
(514.} 270-5481; in the Toror>­
to area, call (416) 281-3459. 

Odobe• 19-,2.2 

Percompasia 83-The Second 
South East Asian Personal 
Compu.ter Hardware & Soft­
ware Show 8t Conference, 
World Trade Centre, Singa­
po.re. Republic of Singapore. 
This show is devoted to all 
aspects of personal com­
puting. Further detajJs are 
available from Overseas Ex­
hibition Services Ltd. , 11 
Manchester Square, London. 
WlM 5AB, England; tel. 01 
486 1951; Telex: 24591. 

Odober 24-26 

The Annual Conference of 
the Association for Com­
puting Machinery- ACM '831 

Sheraton Centre Hotel , New 
York, NY. Exhibits of com­
puter hardware and software 
and paper sessions will focus 
on the conference theme, 
"Extending the Human Re­
source." The emphasis will be 
on theory and practices of 
personal computing. High­
lighting the conference will be 
the the Fourth International 
Computer Chess Champion­
ships. For details, contact 
Thomas A . D'Aurla, Assis ­
tant Commissioner, City of 
New York, Computer Service 
Center, nth Floor, 111 8th 
Ave. , New York, NY 10011, 
(2U) 620-5055, 

October 25-27 

The Andean Informatics '83, 
Bogota, Colombia, South 
America. This is the first ma­
jor international exhibition 
and confertence to be held in 
the Andean region. For details., 
contact Informatics '83, Suite 
219, 3421 M St. NW, Wash­
ington , DC 20007, (703) 
920-9595. 

October 25·28 

Working Conference on Pro· 
totypfng, Brussels, Belgium. 
This conference wiU focus on 
the user-oriented develop­
ment of information systems 
supported by prototyping. 
Research and technical 
papers will be presented . The 
sponsor is the Commission of 
the European Communities. 
For information, con tact 
Reinhard Budde or Hei.nz 
Zuellighoven , GMD-IST 
Postfach 12-40, Schloss Bir­
lingh ov e n , D-5205 , St. 
Augustin 1, West Germany; 
tel: 02241 / 14-2440; Telex: 8 
89 469 gmd d . 

Octo ber 26--28 

Developing Long-Range Sys­
tems Strategies, Sheraton 
Hotel , Washington, DC. This 
is part of the Ge,orge Wash­
ington University Systems 
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Event Q.ueue--- ------------------------ ---­
Executive Forum series. Con­
tact the Conference Manager, 
U. S. ProfessionaJ Develop• 
ment Institute, 1805 Powder 
Mill Dr. , Silver Spring, MD 
20903, (301) 445-4400. 

Oaobe·r 211-30 

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 will be held . 
Additional information is 
available from Northeast 
Exposi tions Inc.. 822 Boyl­
ston St. , Chestnut Hill , MA 
02167, (800) 343-2222; in 
Massachu setts , ( 617) 
739-2000. 

OctCJber 30-Nouembet 2 

DPMA Baltimore '83, Con­
vention Center and Hyatt Re­
gency Hotel , Baltimore, MD , 

The theme for thi -. confer­
ence, sponsored by the Data 
Processing Management As­
sociation (DPMA}, is '1nfor­
mation on the Firing Line,'' 
Seminars, Jorkshops, gener­
al ses::.ions, and product dis­
plays will be featured. Con­
tact Jim Osowski, DPMA In­
tema tional Headquarters, 
505 Busse Highway, Park 
Ridge , IL 60068, (312) 
825-8124. 

Ocl ~ btr J1 -Nrmemb1'r .2 

T he Ninth International Con­
ferenc.I! on Very l.at-ge Data­
bases, Palazzo del Corigressi, 
Florence, Italy . This confer­
ence seeks to identify and en­
courage the research, de­
velopme:it, and applications 
of dat"lbase ter.hnology . Sub­
jects of interest •ncl ude data­
base control, modeling and 
ma,naging unformatted data , 
and novel environments and 

applications of database tech­
n o logy . Contact Mario 
Schkolnick , K 55- 281, IBM 
Research fabs, 5600 Cottle 
Rd. , San Jose, CA 95193, 
(408) 256-1648. ln Italy, Ren­
zo Pinzanl, lstituto cli Mate­
matica U. Dini. Viale Mor­
gagni, 67/ A, 50134 Florence, 
Italy. 

Oc'lolm , 3l-No11t1mbet 3 

lnternational Conference on 
Computer Design- VLSI in 
Computers, Rye Town Hil­
ton , Port Chester, NY. This 
conference will cover the 
VLSI (very large-scale inte­
gration) aspects of the inter­
action between fabrica tors 
and system designers in hard­
ware, software , and reliabil­
ity in computers . Contact the 
!EEE Computer Society , POB 
639, ~~ i l ver Spring, MD 
20901. • 

BYTE's Bits 

Trade List Av•lfable 

A trade list of nearly 2000 
ove.rseas buyers, agents, and 
distributors of computers and 
peripherals is available from 
the Department of Commerce. 
The list provides company 
names, addresses, contacts, 
telephone and Telex num­
bers, and five-digit SIC (Stan ­
dard lndustria l Classifica­
tion ) codes for potential cus­
tomers in more than 130 coun ­
tries . For a copy, send $12 to 
the U.S. Depar tment of Com­
merce, Office of Trade Infor­
mation Services, Room 1320, 
Washington , DC 20230. 
Checks should be payable to 
U.S. Department of Com­
merce/TI.• 

Mierorubble 
!low long could your business urvive if your computer were 
suddenly reduced to a smolderingpi !e cf mkronibble? tf It were 
stolen? Or tampered with? 

For as little as $35/yr SAFEWARE provices for fu ll 
replacement of al l hardware, media and purchased software afier 
a low $~0 deductible. 

You 're coveredagain t fire , tl1eft, accidental Uamage, 
earthquakes, and damage in tra1 sit. SAFE\~\ RE even rnvers 
pmver surg , the second leading desLroyer uf m i crn~)'Slems. And. 
in lhe event of a claim, you 'll get fast replacement. So you a.in 
he hack in busines.5 almost before the moke dears. 

'lb find out more, or to obtain immediate coverage. call 
tJ 1etoll free number Or write: Colurnhia National 1ener.il 
Agency, 88 E. Broad Str et, Columbus, OH 321'i. 

1-800-848--3469 
(!11 Ohio call tol/free 1-800-848·2112) 

Circle 487 on lnqu ~ry card, 



What's New? 

C..RELATED PRODUCTS 


C for CP/M-80, CP/M-86, and MS-DOS 
Supersoft has released a 

vernon of its Supersoft C 
compiler for CP/M-80. 
CP/M-86, and MS-DOS 
operating systems. This re­
lease is syntacrically com­
patible with Unix Version 
7 C and supports such fea­
tures as long-rnteger and 
double floa ting-point func­
tions. Supersoft C is a 
multipasss compiler that is 
said to produce highly op­
timized code. Many Unix­
compatible functions are 
included. which permits 
transpomng source pro­
grams betweeen Unix C 
and Supersoft C with few 
changes. 

An extensive nst of 
library functions is pro­
vided with the .source 
code. The Supersoft C 
complier costs s500; the 
CP/M-BO version is 5275 . 

For fuH details, contact 
Supersoft. I 7 l 3 Soueh Neri 
St.. POB 1628. Cham­
paign, IL 6 r820. (2 l 7) 
359-2112. 
Orcle 600 on inquiry card. 

Optimizing C 

Compiler 


The Optim121ng C86 
compHer is designed for 
professional programmers 
working with PC-DOS. 
MS-DOS. or CP/M-86. rt 
permirs addressing oF 
l 024K bytes of RAM and 
provides the option to 
emit either assembly-lan­
guage or object-code for­
mats of Microsoft. Op­
timizing C86 com S395. A 
S I 0 evaluacion kit is avail­

abre. Contact Computer 

Innova tions Inc.. Suite 

J-30X. lO Mechanic St., 

Redbank. NJ 0770 I. /20 l) 

530-0995. 

Circle 601 on inquiry card. 


C Executive 
Version l .3 

Versron I .3 of the C Ex­
ecutive has been released 
by JMI Software. The C 
Execucive allows multiple 
C and Pascal tasks to run 
concurrenrly w ith inter­
task communkaaon. re­
source coordination, and 
formatted JIO. The moni­
tor can be stored 1n ROM . 
The real-time preemptrve 
scheduler is sensitive to 
both task priority and 
system events. Multiple 
user terminals can be sup­
ported wirh Unix-like char­
acteristics _ Other features 
include clock support 
Clme-based task schedul­
rng. and a portable library 
of more than 50 rour,nes 
for memory management, 
character-string manipula­
tion. and 1/0. The com­
plete scandard Unix C 
library Is supporred as are 
most standard Pascal pro­
cedures and funcrions. 

The C Execuwe works 
With a variety of micropro­
cessors. including Intel's 
8080/8085 and 8086/ 
8088, the Zilog Z80, Moto­
rola~s MC68000 and 6809, 
and the Natlonar Semfcon­
ducror NS 16032. In binary 
and source form. the C 
Executive costs 5300. Con­
tacr JMI Software Consur­
tants Inc.. l 422 Easton Rd .. 
Ro.slyn. PA 1900J . (215j 
657-5660. 
Clrcle 602 on Inquiry card. 

C Programming 
Gulde 

The C Programming 
Guide by Dr. Jack Purdum 
is a comprehensive tutotial 
on the fundamentals of 
the C programming lan­
guage. Wrftten ln an easy­
to·understand style. this 
book offers users ar all 
levels of expertise a learn­
ing guide to C. Appendices 
provide lists of moderately 
priced commercial C com­
pJlers and a summary of 
the C language's syntax. 
Example programs and il­
rustrarions are rncluded rn 
the presentation. 

This 250-page gurde 
costs s17.95 and is avail­
able from Que Corp .. 7960 
Cast!eway Dr.. lndlana­
polis. IN 46250. (3 r7) 
842-7 J 62. 
Clrcre 603 on inquiry card . 

PUBLICATIONS 

Computer Glossary 
for Managers 

Alan Freedman. an ex­
pert in the field of computer 
literacy. has created a 
resource work for nontech­
nical business managers. 
The Computer Glossary rs 
an fllusrrated guide 
through microcomputer 
jargon. It covers an aspects 
of computing rn a scrarght­
forward. plain-talking pre­
sentation. Individual copies 
of the glossary costs 14.95 
and are availabre from 
Prentice-Hall (POB 500, 
Englewood Cliffs, NJ 
07632) . In lots of 10 to 99. 
each copy costs s 12.95 . 
Order in bulk from The 
Computer Language Co. 
Inc .. 140 West 30th St .. 
New York, NY I 000 I . 
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What's New? 

Children's Workshop 


Enters Computer 

Publishing 


The Children's Television 
Workshop will launch a 
monthly magazrne for 
children on computers and 
electronic technology this 
fall . Enter will focus on 
career opportunities and 
issues relating to the 
growth of compurer tech­
nology in the 1980s. Ar­
ticles on new develop­
ments in computer tech­
nology and the Influence 
of computers on a w lde 
range of professions. 
games, quizzes. puzzles, 
and simple programming 
challenges will be among 
thfs magazine's momhly 
features. 

Annual subscrfptlons will 
cost Sl2.95 po issues). A 
classroom bulk ra te will be 
offered. Contact the Chft­
dren 's Television Work­
shop. One Lincoln Plaza, 
New York, NY 10023. 
(212) 595-3456. 
Circle 604 on Inquiry card. 

Information 
Technology Update 
Information Techno­

logy On Screen: New Ap­
proaches Jn Vlewdata, 
Teletext and Cable is an 
update of some of the 
more important develop­
ments taking place or be­
ing planned in Information 
technology. This book is a 
compilation of essays pre­
sented at the November 8, 
1982 Information Techno­
logy On Screen seminar. 
Ir's available for S I 2 from 
the Oryx Press. 22 14 North 
Central . Ph oen ix . AZ 
85004 . 
Circle 605 on Inquiry card. 
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How to Stop Computer Problems 
The introduction of a 

bookrer entitled How to 
jAlmost) Completely Elim­
lnate Computer Break­
downs and M al functions 
was announced by the 
Metron Company, ThJs 
booklet discusses lhe most 
common causes of com­
puter Failures and errors. 
Possjb/e solutions are of-

Fered . Also provided a re 
case histories of successful 
trearmenrs . 

The booklet is avaHable 
free of charge from the 
Metron Co .. Suite 2 I6.. 
1250 West Dorothy Lane, 
Kettering. OH 45409. 
!5 13) 298-0964. 
Circle 606 on inquiry card. 

.Newsletter for PhysJcians 
A medical newsletter. 

the Physician Computer 
Monthly. provfdes infor­
mation to doctors using 
mrcrocomputers rn their 
practices. This indepen­
dent journal covers appli­
cations for practice man­
agement, patienr care. 
continuing medical educa­
tion, and commun ica­
tions. It's written rn non­
lechnlcal language. and it 
provides hardware up­

dates, software reviews, 
and news on medical net­
works. 

A one-year subscrrption 
IS S95 A free sample Issue 
will be provided upon re­
cerpt of a request made on 
letterhead. For full details, 
wr ce ro American Health 
Consultants, 67 Peachtree 
Park Dr . Atlanta. GA 
30309. 
Circle 607 on inqufry card , 

Tips on 
Caring for Printers 
The Care & Feeding of 

Line Printers is a free 
8-page booklet from D igital 
Associates Corporation . De­
signed to help you max­
imize your primer's perfor­
mance, longevity. and 
cos t-effectiveness . this 
book/er offers hints and 
li ttle-known facts on duty­
cycle. sire environment. 
static. and printer service 
and majnrenance. Thir­
teen major aspects of line 
printer operarion are 
covered. and special tips 
on how to make a printer 
lasr longer are presenred. 

To get your free copy. 
write to rhe Manager/Mar­
keting Communications, 
Digital Associates Corp.. 
I 039 East Maln Sc.. Scam­
ford, CT 06902, or call 
(203/ 327-92 '0. 
Circle 608 on inquiry card. 

Consumer Buying 
Gulde 

Designed to help con­
sumers make an informed 
decision. How to Buy a 
Home Computer was 
written by Wes Thomas 
for the Consumer Erec­
rronics Group of tt1e Elec­
tronlc lndustnes Assocfa­
tion. This SO-page IHus­
traced book provides I I 
scep-by-s.rep pracrical ques­
tions that embrace a varie­
ty of buying considera­
tions. Fifl-in·rhe-blank ques­
tions that the consumer 
should ask abouc sofrware 
packages and computers 
are provided. A budger 
form for planning expendi­
tures is arso included . 



What's New? 

Retailers can order copies 

of How to Buy a 1-iome 
Computer at quanti ty 
prices beginning at less 
than S0.25 each. Con· 
sumers can obtain a free 
copy by sending a 5· by 
7-fnch, self-addressed 
envelope w ith S0.54 post­
age to the Electronic In­
dustries As.sedation. Con­
sumer Electronics Group. 
POB r9100. Wash1ngron, 
DC 20036. 1202) 457 ­
4919. 

Circle 609 on lnquiry card. 


Computer Selectlon 
Gulde for Managers 

A guide for department· 
level professionals and 
management rnforma t1on 
service managers has been 
produced by Darapro Re­
search Corporation. How 
to Select Microcomputer.s 
for the Corporate En­
vironment expla rns In 
detail the factors co be 
considered for properly 
evaluating desktop com­
puters in the corporate en­
vJronment. including equip­
ment requirements. soft· 
ware, and support ser­
vJces. This guide addresses 
key questions involved in 
selecting a m icrocom ­
puter, such as policy for­
mulation, vendor evalua­
tion. and softWare selec­
tion . Report5 cover the 
marketplace for computer 
equipment and software. 
economic ana lysis. data 
secu rity and reHabllity. 
training. consulting. 1nstal­
latfon, and technology. A 
I0-page ''M icrocomputer 
Acqu1s1rion Checklist" that 
aids the user in ensuring 
char no major selection 

concerns are overfooked is 
also Included. 

How to Select Micro­
computers for the Cor­
porate EnvJronment costs 
S 19 per copy. It 's available 
from Darapro Research 
Corp.. l 805 Underwood 
Blvd.. Delran. NJ 08075. 
(800) 257-9406; in New 
Jersey, j609) 764-0 100. 
Circle 610 on lnqufry cafd . 

Annual Robotics 
Directory Released 
Technical Database Cor­

poration has released its 
1983 Robotics industry Di­
rectory. Tf1is 348-page di­
rectory covers industrial 
robot models and compo· 
nents with an emphasis on 
specification 1nform.:uion . It 
features 2 I 3 listings that 
conrafn specifications on 
accuracy. velocity. number 
of axes. load-carrying 
capacity. robot weight. 
floor space required. and 
type of control system. 
Also included are applica­
tions and sensors sup­
ported. price range, and 
number of systems in­
stalled. Side-by-side evalua ­
tions of competitive models 
and 1ndexe5 of products 
and vendors complete this 
directory. 

The 1983 Robotics In­

dustry Directory costs 
S35 . Outside the U.S.• it 's 
S43. Bimonthly specifica­
tion updates are sI 5 Is I 9 
foreign) . Contact Technical 
Database Corp., POB 720. 
Conroe, TX 77305, (409) 
539~9688. 

Circle 611 on Jnqulrv card. 

Yellow Pages 
Cover Intel Support 
The Intel Yellow Pages 

lists more than 2000 prod ­
ucts and services that sup­
port Intel archirecrures. The 
listings are organfzed under 
IO categories. includrng 
communications , data­
bases. technical and con­
su Jti ng services . a n d 
utilities. Under the main 
headings are a number o f 
subheads. A n alphabetical 
listing With brief descrip­
tions of the more than 250 
companies particfpating in 
the book and geographica l 
an d corporate/product 
cross-indices are provided. 

The Intel Yellow Pages 
are free with a letterhead 
request. For full details, 
cont.:ict Imel Corp.. Litera­
ture Deparrrnem. 3065 
Bowers A ve., Sanra Clara, 
CA 95051 . 
Circle 612 on inquiry card. 

Computer Gazette 
Aimed at Students 
Computer Science Press 

has fntroduced the Bits 'n 
Bytes Gazette. a set of I 0 
mini newspapers about 
computer.; for elementary 
and junior hfgh school stu­
denrs. Surtable for use as a 
ctassroom handout. the 
Gazette has articles and 

games that educate and 
.entertain. le discusses busi· 
ness, m edical. personal. 
and community uses or 
computers and highlights 
career opportunit ies. A 
guide with in-depth ex­
planations and suggested 
actiVities is provided for in­
structors and parents. 

The Bi ts 'n Bytes 
Gazette, by Rachelle Heller 
and c. Dianne Martin, 
costs s10 pe( set . School 
discounts rang;ng from S3 
to s7.50 per set are avafl­
able. Conract the Com­
puter Science Press Inc., I I 
Taft Court. Rockville. MD 
20850, po I) 25 I -9050. 
Circle 613 on inquiry card. 

SOFTWARE 

FORTH for IBM PC 
Next Generation Sys­

tems has introduced a ver­
sion of the FORTH pro ­
gramming language for the 
IBM Personal Computer. 
This package is based on 
rhe FORTH-79 Standard. 
and a FORTH Interest 
Group jfigJ lookalike mode 
fs provided . NGS FORTH 
uses the DOS file system. 
whicfl lets you read from 
or write to programs and 
data in DOS files. Orher 
fearures include an auto 
load screen boot. three de­
bugging aids. and in ­
dividual code. stack. and 
data blocks as large as 64K 
byres . 

NGS FORTH comes with 
an indexed. 200-page 
manual. rt coses s 66. plus 
S2 shipping. Contaa Next 
Generation Sysrems, POB 
2987, Santa Clara. CA 
95055. 
Circ le 614 on inquiry card. 



What's New? 


FINANCIAL 
FACTS 

..~ltlMl._Wl,jliill~ 

Flnancial Facts 
Financfal Facts performs 

a variety of financial func­
tions. incfuding deprecia­
tion, Jnterest. loan prin­
cipal, and fu ture value. It 
offers four methods of cal­
culating depredation and 
amortization tables fo r 
mortgage payments and 
other long-term loans. lt 

gives you the ability to 
compute che future vetlue 
of 1nves(ments. rhe vaJue 
of an investment after a 
deposit or withdrawal, and 

nominal and effective in­
teresr rates. 

Frnancral Facts runs on 
Apple II, II Plus. or lie com­
puters with one disk drive 
and 48K byres of rnemoiy 
and on 64K-byte IBM Per­
sonal Computers w ith PC­
005 and a disk drive. It 
costs S59.95 and is avail­
able from Howard W. 
Sams & Co., 4300 West 
62nd St.. Indianapolis. IN 
46268, (3 l 7) 298-5400. 
Circle 6 I 5 on inquiry card. 

Interactive Authoring System 
The McGraw-Hill Inter­

acove Authoring System 
helps you create computer-
aided instruction courses 
on an IBM Personal Com-
purer. Previous program­
ming knowfedge is not re­
quired because srep-by­
step onscreen directions 
guide you through the 
writing process. Yo ur 
lessons can have muttiple 
choice. ma tching, and fW ­
;n-the-blank questions 
coupled wirh cext color 
graphics. and videotape 
segmems. Sixteen fore­
ground and eight back­
ground colors for graphics 
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and text are available. The 
system's /nceracrJve video 
capabilities are compatible 
with many video players 
w ith remote control cir­
cuitry. 

The Interactive Author­
1ng System requires r28K 
bytes of memory, two 
320K-byt e floppy-disk 
drives. and co lor and asyn­
chronous communicarions 
cards. For deralls. conract 
McGraw-Hlll Interactive 
Au thoring System. 26th 
Floor, 1221 Avenue of the 
Americas, New York, NY 
I0020, !2 l 2J 99 7-6458. 
Circle 616 on inquiry card. 

Dynacomp Enters 

Heath/Zenith 


Software Market 

Dynacomp now offers 

4 7 software packages for 
Heath/Zenith computer 
users. Applications avail­
abte include engineering, 
sratisrics. education. per­
sonat finance. business. 
and games. For a free 
64-page software catalog. 
write to Dynacomp Inc.. 
Department C4. J 427 
Monroe Ave. , Rochester, 
NY i 46 18, or cat! /7 16) 
442-8960. 
Circle 617 on inquiry card, 

Compaq Number 
Cruncher 

Pyramid Data ltd . has 
released tile Number Cr~n­
cher. a financial-modeling 
system for the Compaq 
portable computer. This 
program blends text ediring 
and calculating capabilities 
into a flexible modeling 
program. Fixed rows and 
columns are not used by 
the Number Cruncher. 
which permits user-defined 
report formats. Standard 
row and column mathe­
matics functions are pro­
vided. as are commands 
rhaL let you add, subtract 
multiply, and divide blocks 
of rows and columns ro 
produce a single total. 

The Number Cruncher. 
whicl1 requires I28K bytes 
of memory, costs S395. 
Complete details are avait­
able from Pyramid Data 
Ltd .. POB I 0 I 16, Santa 
Ana, CA 927 I I , /BOOJ521 ­
2233; in California. (7 I 4J 
639- 1527. 
Circle 618 on inquiry card. 

Accountant for Tl 

Professional 


Computer 

Continental Software 

ha s recon figured The 
Home Accountant for the 
l 28K-byte Texas Instru­
ments Professional Com­
puter. This menu-driven 
program can ma1nta1n 200 
budget categories. crack 
~ve checking accounts. re­
conclle bank statements. 
record transactions, and 
handfe 2000 transacrions 
per month. It offers a fore­
casting module, graphic 
capabilities. and one-key 
Engl ish -language com­
mancis. The Home Ac­
counr-anrs printout func­
tion. which can be used for 
writing checks or orga­
nizing data for readouts. 
works wilh most dor­
matrix and daisy-wheel 
printers. 

The Home Accounranr 
runs on MS-DOS usrng MS­
BASIC. The suggested price 
ls s I 50. Contact Continen­
tal Software. 11223 South 
Hindry Ave .. Los Angeles. 
CA 90045. (213/ 41 7­
803 1. 
Circle 6 19 on inquiry card, 

Moon Hopper 

Features Graphics, 

Sound, and Colors 

M oon Hopper from 

Compuce1Ware 1s an ar­
cade-cype game for the 
Radio Shack TRS-80 Color 
Computer and the TOP­
I 00. Whife on test ma­
neuver:s of the new Moon 
Hopper space exploration 
vehicle, y ou are attacked 
by a swarm of aliens . To 
reach che nexr moon base, 
you muse hop and roll over 
craters and rocks while 
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blasting the anackers with 
your phasers. Graph cs 
andsound complete this 
adventure. 

Moon Hopper requires 
32K byres of memoiy. Ir's 
available on floppy disk or 
cassette for s29.95 and 
S24.95. respectively . Order 
it directly from Computer­
ware. Suite I 02. 4403 
Manchester Ave ., POB 
668. Encinitas. CA 92024. 
(619) 436-3512. 
Circle 620 on inquiry card. 

Accounting Control 
for Rainbow 

T'1e Business Account­
ing Conrrot Systems (SACS) 
for Digital Equipment Cor­
poration ·s Rainbow l 00 is 
ma rketed by American 
Business Systems. BACS 
modules for the Rainbow 
are single-user programs 
running under CPIM-86. 
SACS provides you with in­
teractive menus. extensive 
error checking, fuH opera­
ror prompting, and the 
ability to display repom on 
screen. The five-module 
series comprises order en­
try/inventory control, ac­
counts recervable. ac­
counts payable, payroll. 
and general ledger pro­
grams. BACS Is written In 
RM COBOL 

Minimum hardware re­
quirements are 64K bytes 
of memory. a 24-Hne by 
80-characrer screen. and a 
132-column pnnter. Fur­
ther information 1s availab le 
from American Business 
Systems Inc.. 3 llttleron 
Rd.. Westford, MA 01886, 
~617) 692-2600. 
Circle 621 on inquiry card. 

COMMUNICATIONS 


Compact Datasets 
Micom's Mtcro400 Local 

Daraset Models 430 and 
43 T connect terminals and 
computers In a local en­
vironment. Intended for 
use on a college campus or 
within a bullding, these 
devices provide full-duplex 
asynchronous communi­
cations for up to 3 miles at 
9600 bps lbtcs per second) . 
The Model 430 can cover 
more than I mile at l 9.200 
bps. They plug directly into 
an RS·232C interface and 
are powered by the host 
system. Both models are 
about the srze of apackage 
of cigarettes. 

The Model 430 Line 
Driver iS designed for use 
on customer llnes. It costs 
S85 . The Model 431 Local 
Darasec 1s imended for 
operation on telephone 
company·supplied limited-

distance private circuits. It 's 
available for 595. For fur­
ther details. contact Micom 
Systems Inc.. 201 51 Nord­
hoff Sr.. Chatsworth, CA 
913 l I . (213) 998-8844. 
Circle 622 on inquiry card. 

Software, Hard-Disk 
Create Network 

Link-Bos is an in tegrated 
hardware and software 
approach to networking. It 
provrdes the abilrty to link 
multiple users. computers, 
operating systems, and se­
lected appncations pro­
grams through a hard-disk 
unit. Link-Bos software 
allows sharing of data with 
a mix or a march of such 
8-. 16-, or 32-bit computers 
as Radio Shack. Victor. and 
Zenith . When running any 

one of the more rhan 50 
Bos applications programs, 
all computers in me net­
work can simultaneously 
use the same dara . Each 
single-user aperating sys­
tem and software will 
work unchanged. 

Link-Bos parallels the 
operating system supplied 
with your system. Al/ com­
puters in the network are 
connected to a common 
Winchester hard-disk unir 
that serves as rhe network 
storage area. Dara and 
messages move between 
workstations through the 
Winchester unit. 

Bos application pro· 
grams are available 1n ac­
countJr:g, farming. time­
keeping and other areas. 
Complete details can be 
obtained from Aid Data Sys­
tems Inc.. Route 3 Center. 
POB 750. Millersville, MD 
21 I08. (30 I) 621-9494. 
Orcle 623 on inquiry card. 

Telecommunlcatlons 
Distribution Network 

Business Computer Net­
work (BCN) Is a telecom­
munications distribution 
system that provides access 
to existing databases and 
online services such as The 
Source. Dow Jones, and 
Western Union's Easy­
Unk. Databases are ac· 
cessed from a menu. and 
BCN automatically signs 
on the user. Point-to-point 
communications software 
that lets different brands of 
computers work together is 
one feature of this system. 
So ftware downloading. 
which lets users pu rchase 
software at reduced rates 
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directly from the BCN com­
puter center. is also avail­
able. Additional network 
seNices include electronic 
mail, an informadon sys­
tem. and an electronic 
magazine and newsletter. 

Currently, BCN does not 
charge subscriber fees. A 
minimum monthly charge 
of s5 covers operating ex­

penses and services. A free 

system disk and a system 

overview can be obtained 

by contacting the Business 

Computer Network. Suite 

I 220, Gill Plaza. 960 I Mc­

Afllster Freeway. San An­

tonio. TX 78216, j5 I 2) 

340-8201 . 

Circle 624 on inquiry card. 


Classroom Use Posslble 
with Two-Way Network 

The Network 216 and is l 9.200 bits per second. 
the Monitor 16 are at the The Network 216 uses 
heart of me first network Atari DOS and can handle 
system designed for com­ up to four disk drives and a 
plete two-way communi­ printer. 
cations between a master The Monitor l 6 expands 
station and its satellites. and enhances the system. 
This system. created by It can monitor any of the 
Wolsten"s Computer De­ 16 Ataris indivldually at the 
vices. is designed for any rurn of the dial. When 
situation in which more used with any television 
than one computer is used set, the Monitor 16 can dis­
at a given time, such as in a play the same video infor­

...' ' .. 
• I I ••.• .' • • .... 
.' ... 

Jntegral IBM PC, XT Modem 
The Bizcomp PC:lntelli- The PC:lmellimodem is 

modem Is an Integral Bell marketed through a net­
21 2-compactble modem work of IBM dealers. Its 
for the IBM Personal Com- suggested list price 1s 
purer. It can communicate s499. Contact your local 
ar 300 or l 200 bps (bits IBM dealer or write to In-
per second) and offers n­ quiries Manager, Bizcomp 
tegrated voice and dara Corp.. POB 7498. Menlo 
capabilities . Its telephone Park, CA 94025 . 
handset permits program- Circle 626 on inquiry card. 
controlled switching be­
tween voice and dara 
communications without 
requiring a redial . The 
handset, for example. can IEEE-488-to­
be used to monitor com­ Ethernet lnterface 
munications or to supply An interface board that 
voice and Touch-Tone in­ connects computers with 
put under control of the an IEEE-488 GPIB port to 
Personal Computer. Stan­ an Ethernet local-area net­
dard features include auto­ work has been announced 
dla.I, auto-repeat dial. and by Xebec. VLSJ technology 
auto-answer. The PC:ln­ is used 1n this board co 
teHimodem comes with a cariy our the physical and 
menu-driven communica­ data-link control layers of 
tions software package the ISO Ethemet specifica ­
that provides more than tion . A dedicated micropro· 
50 commands and .sratus cessor provides high-level 
checks. command protocols to me 

computer dass. Uploading. 
downloading. and the abil ­
ity to send information to a 
printer are provided. Com­
munication is both video 
and audio. A dedicaced 
computer is not requfred . 

The Network 2 16 scans 
up to 16 active Atari com­
pucers and requests lf any 
acrlon, say uploading or 
sending data to a printer, 1s 
required. It automatically 
proceeds From one com­
puter to another, skipping 
inactive units. Its daca rate 

mation that is appearing 
on each computer_ Audio 
communication is made 
posslble through the use of 
a headset with an att3ched 
microphone. 

A hard-disk option w ill 
be available for the system . 
For additional information. 
contact Wolsten's Com­
puter Devices jnc.. 99 
Washington St .. Ea st 
Orange. NJ 070 I 7. (20 I) 
678-0408. 
Circle 625 on inquiry card. 
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host syscem software. Un­
wanted receive packets are 
automatically discarded . 
Standard features include a 
2K-byte transmit buffer, 
two 2K-byce receive buf­
fers. automatic rerransmls­
sion after collrsfon, and an 
onboard encoder/decoder 
and rransceiver. Software­
conflgurable partia l mulri­
cast address filtering is pro­

vided. and the board offers 
four software-specified ad­
dress reception modes. 
Other software features in­
clude a statistics mode and 
self-test and diagnostics. 
Full details are available 
from Xebec. 432 lakeside 
Dr .• Sunnyvale, CA 94086, 
14081 733-4200. 
Circle 627 on inquiry card. 

PC to HASP/RJE Communications System 
Persysr's DCP/88 Discrib­

uted Communications Pro­
cessor rs an intergrared 
hardware and software 
system that permits IBM 
Personal Computer and PC 
XT users to perform HASP/ 
RJE jHouston Automatic 
Spooling Program/rernore 
j ob-emryj functions w ith 
IBM mainframes. lncorpo­
raring an 8088 micropro­
cessor. che DCP/88 con-
trots ;ill communications. 
sending and receiving dara 
simultaneously w ith pro· 
gram execution on rhe PC. 
It supporrs 64K byres of 
dual-processor RAM and 
can accommoda te asyn­
chronous. bisynchronous. 
HDLC. and SDLC line pro­
tocols. The DCP/88 re­
qufres a single card slot and 

can function as a parallel 
processor for program or 
subroutine execution. 

PC/HASP software sup­
porrs up to seven multi· 
leaved input and seven 
oucputjob streams concur­
rently . As many as six 
reader streams and six 
print/punch screams can be 
initiated from the PC con­
sole. Cenrronics- and Data· 
prod u cc s-c om pa ti b I e 
printers up to 600 lines per 
minute are supported, and 
prfnc dara can be spooled 
to disk for off-hne printing. 

Minimum system re­
quirements are PC·DOS. 
64K bytes of memory. a 
monochrome display. and 
a disk drive. The suggested 
price is s 1690; quantity dis­
counts are offered. Comacc 

Personal Sysrems Technol­
ogy Inc.. Suite A. I 5801 
Rockfiefd Blvd.. Irvine, CA 
92714, (714) 859-8871 . 
Circle 628 on inquiry card. 

MASS STORAGE 


Amdlsk-V Drives 
Plug<ompatlble 
wlth Industry 

Standard 
Amdek Corporation 's 

half-height double-density 
double-sided Amd isk-V 
floppy-disk drives are plug­
compatible with industry­
standard 5 01 -inch dnves. 
Designed for original 
equipment manufacturer 
applications. the drives of­
fer Industry-compatible 
data-transfer rates. record­
ing formats. and disk rota ­
tion speeds. They are said 
to offer a high random-ac· 
cess speed as a result of a 
head mechanism built with 

a steel-belt access device 
and ceramK magnetic 
heads. 

Full specifrcacions and 
pricing information are 
available from Amdel< 
Corp., 220 I Livery Blvd., 
Elk Grove V illage, IL 
60007. (3 r21 364- r1ao. 
Circle 629 on Inquiry card. 

Recording Technique 
Boosts Storage 

Sunol Systems· Corvus· 
compatrble mass-storage 
system uses a Run-Lengrh 
Limited Coding technique 
that is said to provide up to 
50% more srorage than 
common W1nchesrer disk 
unrts. For example. a I2­
megabyte Winchester disk 
after formatting has 10 
megabyres of usable stor­
age. Using the same 12­
megabyre design and the 
coding technique. the 
Sunol unit is cla imed to pro­
vide 14 megabytes of 
storage. 

Sunol drives have a data 
transfer rate of 7500 bits 
per second and feature a 
status display with current 
track. head. and sector lo­
cations. More than 23 dif­
ferent host adapters for 
such rn1crocomputers as 
Apple and Victor are avaJl­
able. 

Options Include multi­
plexer and the Omnlnet lo­
cal-area nerwork. Contact 
Sunol Systems. I072 Ser­
pentine Lane, Pleasanton, 
CA 94566. (415) 484­
3322 . 
Circle 630 on Inquiry card. 
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Large<apaclty 8-lnch Fixed Disk 

An 8-inch Winchester 
fixed-disk drive, the D-1 I00 
from Disctron can store 
I I 1.5 megabytes of for­
maned data. System hard­
ware includes mini Win ­
chester heads, plated 
media, linear voice cofl. 
and closed-loop servo posi­
tioning. Data is carried on 
Four thin-film fixed disks. 
wrrh each surface storing 

Cartridge Tape 
System for IBM PC 
A cartridge tape subsys­

tem for the IBM Personal 
Computer rs available from 
Alloy Computer ProduGs. 
The compact PC-Backup 
cartridge drive is a 4-track. 
6400-bpi unit that can han­
dle 13.4-megabyres of data 

510 A...,,.t 19113 © BYrE Publlarloru Inc 

15.9 megabytes of data . 
The average access trme 1s 

35 milliseconds. In manu· 
facrurer quantities, rhe 
0 - 1 100 is S 1735. Dara 
sheets are available from 
from D1sctron Inc., I 70 I 
McCarthy Blvd., Milpitas, 
CA 95035, !408) 946 ­
6692. 
Circle 631 on Inquiry card. 

per 450 feet of tape or 16.5 
megabytes of data on che 
555 cartridge. It can serve 
as a medium for data star· 
age or retrieval or as an on­
site Winchester backup. 
PC-Backup comes with TIP 
jtape interchange program' 
sofrware for comrolltng 
read, write, and dump 
operations. Utilities for cus ­
romizfng drive operations 
are provided. 

PC-Backup cosrs s 1995. 
For ruU details, contact 
Alloy Computer Products. 
l 2 Mercer Rd.. Natick, MA 
01760, (617) 655-3900. 
Circle 632 on Inquiry card. 

Winchester 

Technology for DEC 


Professional 350 

Digita l'S RDS! , a 

I 0 -megabyte 5 !f.q ·inch 
W inchester disk. ;nterfaces 
with the Professional 350. 
Its average access rime is 
85 ms fmillisecondsJ ; 
average rotational latency 
Is 8.33 ms. RDS I character· 
lstics include 345 tracks per 
inch with a density of 9074 
bits per inch and a peak 
data-transfer rate of 5000 
birs per second . It 's 
organized wrth I 224 
tracks. each with 16 sec­
tors. RDS l has rwo data 
platters and four data .sur­
faces. 

The drive alone costs 
SJ695. Pricing for com­
plete subsystems with con­
trollers Is available by re­
quest . Contact Digital 
Eqwprnem Corp., May­
nard. MA 01754. 
Circle 633 on inquiry card. 

Portable Mlnlcassette 
Program Loader 

The MTL·ll IS a portable, 
min/cassette program 
loader from Braemar Com­
puter Devices. Intended as 
an 110 device for RS-232C 
applicatlons, the MTL-11 can 
store and retrieve approxi­
mately 244K bytes of data 
on a single casserre. This 
unit reads and writes ANS/­
compatible tape for loading 
programs or remotely col· 
lected dara through a sran­
dard RS·232C port. Ughr­
emitting diodes provide 
status lrne and error 1ndica­
t1on . Other features include 
a membrane keyboard for 
control commands, an in­
tegral tape deck that uses 

SO- or 80-foot tapes, and 
selectable data rates rang· 
jng from 150 to 9600 bits 
per second. 

In quantity, the MTL-11 
coses 5350. Further details 
are available from Braemar 
Computer Devices Inc. . 
l 1950 12th Ave . S. Burns­

ville, MN 55337. (612) 

890-5135. 

Circle 634 on inquiry card. 


PRINTERS 


Printers for 
Commodore 64 

and VIC-20 
Cardco produces the 

Cardprinter/LO I . a letter­
quality dalsywheel pnnter 
for the Commodore 64 and 
rhe VIC-20. It runs at 14 
characters per second fcps) 
and provides boldface, 
shadow, and underline 
printing in normal or pro­
portional spacing modes of 
I0, I 2. or 15 character.s per 
inch. Options include trac­
tor and cur-sheer Feeders 
and a keyboard for direct 
printing. The suggested re­
call price 1s S599 95. 

The Cardprinter/DM I rs 
also available from Cardco. 
This dot-marrJx impact 
primer can print 40 col· 
umns of rexc on 3-inch­
wide adding-machine roll 
paper. Fu/J Commodore 
graphics, 50-cps operation. 
and high-resolution dot-ad ­
dressable graphics are fea ­
tured. It coses s 149.95. For 
complete speclficarions. 
contact Cardco Inc .. 3 I 3 
Mathewson Ave .. Wichita. 
KS 67214, (316) 267-6525 . 
Cfrcle 635 on inquiry card . 
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Morrow Introduces 

Letter-Ouallty Printers 


Three le t ter-quality, 
da1sywheel printers have 
been mroduced by Mor­
row. The MP l 00. MP200, 
and MP300 offer Shannon 
text print speeds of 14, 20, 
or 31 characters per sec­
ond. respectively . They 
operate w ith all Morrow 
computer systems. 1nclud­
1ng the Micro Demien and 
the Decision I. Bidirectional 
printing and noise levels 
below 65 decibels are stan­
dard . Word-processing 
functions such as boldface. 

underlining, centering, sub­
script, and superscript are 
supported. Standard multr­
strike Silver-Reed nbbons 
are used. The MP200 and 
MP300. both 132-column 
printers, can automatically 
load single-sheet paper_ 
The prices range from 
s595 ro s I 195. Complete 
details are available from 
Morrow. 600 McCormick 
St. . San Leandro. CA 
94577 . 1415) 430-1970. 
Circle 636 on inquiry card. 

• 

Printer with a Personality 

Alphacom is markecing a 
40-column thermal printer 
targeted at the OEM. mar­
ket. The Alphacom 1842 
provides applications flexi­
bility through personality 
jl.e., lnterfaceJ modules 

that manage communica­
tions with rhe host com­
puter, generare characrers, 
and determine tl1e charac­
ter se[ and matnx. A 
4-pound unit featuring a 
single-chip microprocessor 

conrrorler and an Ofivetti 
print mechanism. the 1842 
is housed fn an lmpacr-re­
sistant case, measuring 
I0!/2 by 7!/2 by 4 inches. It 
runs at 2 lines per second 
in either a graphics or char­
acter mode. 

With an interface mod­
ule, the single-unit pnce is 
s199.50. Interface modules 
are . avallable for Cen­
tronics, IEEE-488. and RS­
232C ports. Teletext and 
videotex versrons are in 
production. For informa­
tion. contact Alphacom, 
2323 South Bascom Ave.. 
Campbel!. CA 95008. 
1408J 559-8000. 
Circle 637 on Inquiry card.. 

Low-Cost Letter­
Ouallty Printer 

The Transtar Model l 30 
rs advertlsed as the first 
daisy-wheel primer to pro­
vide lener-qualrty prfnt and 
full word-processing func­
tions for less than S 900. 
Produced with users of IBM 
PC. Apple. and Osborne 
computers in mrnd, the 
Model !JO rs compatible 
w ith all word-processing 
software chat uses Diablo 
rourines. An auto-load fea­
ture lets you load cur-sheer 
paper to one of four 
swrtch-selectable positrons 
designed for most com­
mon priming functions. 
Fully formed characters are 
printed, bidirectionally, at 
I 8 cps (characters per sec­
ondJ Sf1annon text rating; 
the maximum speed is 20 
cps. Cartridge ribbons are 
available in cloth or single­
or multlscrrke Mylar fllm. 
and 96-character plastic 
print wheels come In plea , 

elite. or proportional sryles. 
Proportional spacing Is sup­
ported if your word proces­
sor is so equipped. 

Two versions of the 
printer are offered. The 
Model I 30P 1s an 8-bit 
CentronJcs-compatible par­
allel interface. It costs S895. 
The Model l 30S works 
with RS-232C serral inter­
faces. rt has a standard 
2K-byte print buffer and 
switch-selectable transm1s· 
sion rates ranging from 300 
ro 2400 bits per second. 
The Model 1305 supports 
the DTR busy protocol. 
with XON/XOFF and ETX/ 
ACK protocols under DIP 
switch control. The sug­
gested retaH price fs 5950. 
A bidirectional tractor-feed 
option Usrs for s149. For 
more deL3ils, contact Tran­
star. 2110 I 16th NE. POB 
C-96975, Bellevue. WA 
98009, (206) 454-9250. 
Circle 638 on inquiry card. 

PERIPHERALS 

16/32-Slt Processor 
Boosts Apple 's Speed 

The PDQ II is said ro in­
crease the Apple 11/lle's 
computational speed from 
200 co 2000 percent. Pro­
duced by Enhancement 
Technology Corporation. 
the PDQ II incorporates a 
16/32-bit MC68000 mtcro­
processor and 256K byces 
of RAM and provides such 
productivrty capabilities as 
mulrlple printer/communr­
cations buffering, pseudo­
disk funwons. and track 
buffering. Mosr standard 
Appleso~ BASIC programs 
are supported, as are ad­
vanced 16/32-bit software. 
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TelephonefTermlmil ­
Runs Two Lines 

Microcomputer Vision System 

Apple DOS 3.3, and the 
UCSD p-System incerpreter. 

RAM memol}' expansion 
ro 1 megabyre and Unix­
like operating systems are 
in the works. PDQ II costs 

The Microneye vision 
system transmits images ro 
your computer for mass 
storage of graphics displays 
and image analyses. Possi­
ble applications include 
robotics. security. and text 
recognition. It's capable of 
256 by r28 resolution and 
operating speeds of up to 
15 frames per second. 

Microneye is curremJy 

--~ 

s 1595 . Contact Enhance­
menc Technology Corp., 
POB 1267. Pittsfield. MA 
01202. /413/ 445-4219. 
Circle 639 on inquiry card. 

available for the Apple II 
Plus and lie. IBM Personal 
Computer. Commodore 
64, and the Radio Shack 
TRScBO Color Computer. It 
Hsts for S295. For complete 
.specificat ion s. contact 
Micron Technology Inc .. 
2805 East Columbia Rd., 
Boise. ID 83706. /208/ 
383-4050. 
Circle MO on Inquiry card. 

t .. 1 , 

The Displayphone is a 
two-line business tele­
phone combined with a 
7-Jnch terminal screen pro­
duced by Northern Tele­
com and distributed by 
May-Craft Information Sys­
tems. This device is de­
signed for accessing data· 
bases such as The Source 
and Dow Jones. even 
while you're on another 
line. Displayphone prn­
vtdes an internal .speaker/ 
phone. a call directory, call 
timer. an internal 300-bit­
per-second !bps) modem. 
and an electronic crock 

16-Blt SMC-70 

Upgrade Offers 256K RAM 


Sony M icro computer 
Products is marketing a 16­
bit upgrade for its SMC-70 
m crocompucer. The Super­
charger converts the SMC­
70 inco a 16-bit sysrem 
carrying 256K bytes of on­
board RAM (random-ac­
cess read/write memory) . 
Based on Intel 's 8086 
microprocessor operating 
at 5 MHz. the Superchcirger 
Is capable of supporting 
CP/M and MS-DOS concur­
rently. It measures 143/a in-

with time and dare_ The 
screen format is 24 lines by 
80 columns. Displayphone 
supports a separate printer 
and comes with an exter­
nal RS-232C data connec­
tor offering speeds of up co 
1200 bps. 

Further information on 
the Displayphone is avail­
able from May-Craft Infor­
mation Systems Inc.. 4312 
Beltwood Parkway S. Dal­
las, TX 75234, (800) 
527-7456: in Texas, 1214) 
392-3766. 
Circle 641 on inquiry card. 

ches wide by 6 ~ inches 
deep by 4% inches high . 
Changes to SMC-70 peri­
pherals are not required. 

Options available In­
clude an additional 5 I 2K 
bytes of RAM and an 8087 
floating-point mathematics 
processor. The Super­
charger costs less than 
s I 000. Sony Microcom­
puter Products. Sony Dr.. 
Park Ridge. NJ 07656. 
Circle 642 on inquiry card. 



- -

What's New? 


Computer Image Recorder 

Snaps Jnstant Photos 


The Polaroid Palette. an 
interactive film recorder, 
produces high-quality 35­
mm slides and lnstant 
photographs of computer 
graphics images in either 
black-and-white or color. 
Feacurfng a flat-faced. 
medium-resolution mono­
chrome video screen wirh 
a tricolor filter wheel, che 
Palette aUows even mono· 
chrom e displays With 
graphics capabUitles to pro­
duce color prints for pre­
senta tions. displays. record 
keeping, or working copies. 
It connects to the com­
puter through black-and­
white video and RS-232C 
lines. In supplied with in­
teractive software for 
matching exposure param­
eters to the film and aHow­
ing the user to control color 
selectfon and location. The 
software also lets you 
transfer rmages from the 
display to the film without 
modification. 

Palette can be used with 
Apple II Plus. Apple Ue, and 

IBM Personal Computers. 
Several graphics packages 
are supported. The sug­
gested retail price is S1300. 
including software. a 
35-mm camera back and 
an adapter plate, and 
transparency system hard­
ware. Furcher detafls are 
available from Polaroid, 
575 Technology Square. 
Cambridge, MA 02 139, 
16 l 7J 577-2000. 
Circle 644 on fnqulry card. 

Elght<olor, 

High-Resolution 


RGB Monitor 

The Model SC-300 coror­

dispray monitor is compat­
ible w ith Apple U/111, IBM 
PC. NEC, and orher popu­
lar compurers. A 13-inch 
red/green/blue high-resolu­
tion monitor. rhe SC ·300 
offers a display format of 
80 characters by 25 lines in 
a 5· by 7·dot grid . Key 

specifications indude eight 
colors plus intensity (total 
l 6 colors). a digital ampli· 
fier vrdeo circuit. and a 
cenrer resoluuon o f 700 
dots /mrnimum) . 

The SC-300 monitor 
costs S899. Complete cech­
rncal specifications are 
available from Sakata 
U.S.A . Corp.. 65 I Bonnie 
Lane, Elk Grove Village. IL 
60007 , (800) 323-6647; In 
IHinois, (3 l 2) 593-3211 . 
Circle 645 on inquiry card . 

SYSTEMS 


Concurrent 

Processing 


The Xerox I 6/8 Profes· 
s1onal Computer comblnes 
16- and 8-bit mrcroproces­
sors for concurrem process­
ing of two tasks. The 16-bit 
operating systems are 
CP/M-86 and MS-DOS; 
CP/M-80 handles the 8-bft 
work. The 16-bit Intel 8086 
processor prov;des I 28K 
bytes (expandable to 256K 
bytes) of user memory. 
while the 8·bJr Zilog ZBOA 
has 64K bytes. Standard 
Features include a I 2-lnch 
black-and-white d isplay 
with a 24 by 80 format, 
two serial and two parallel 
porrs, and a low-profile 
keyboard with i 2 user-de­
finable keys. 6 syscem func­
tion keys, a I 0-key numeric 
keypad, cursor keys, and a 
Help key. V ideo attributes 
such as blinking characters, 
high and low Intensity, in· 
verse video. and graphics 
are provided . Storage op­
tions.. Which can be 
ta ilored to specific needs. 
include two single-or 

double-sided 51/.i- or 8-rnch 
noppy·disk drives and a 
l 0-megabyce fixed-disk 
drive that comes w ith a 
double-sided 8-inch disk 
drive. 

Two letter-quality Dfablo 
printers. 5· or I0-slot ex­
pansion modules. Echernet 
network cornmunicaaons. 
and a variety of applica­
rions software are available 
as options. Prices begin at 
S3395; quantity discounts 
are offered. Conract Xerox. 
Office Products Division, 
134 l West Mockingbird 
Lane. Dallas, TX 75247 . 
Clrcle 646 on inquiry card. 

Automated Language 
System 

ALPS, Automated Lan­
guage Processing Systems. 
is a multilingual translator 
and authoring workstation 
capable of serving as a mas· 
rer station in a network or 
as a stand-alone unit. The 
basic ALPS word processor 
lers you work in more Chan 
I00 Roman-alphabet-based 
languages and offers con­
tinually accessible dicrlon­
ary·bulldJng and lookup 
capabillcies . This system 
features multiple-window 
80· and I 30-column dis­
play .screens. a Jetter"qualfry 
multilingual printer, and 
multilingual keyboards . 
Floppy-disk and hard-disk 
storage capacities range 
from I0 to 300 megabytes. 
Network and telecommu­
nications capabilfties permit 
access to term banks and 
terminology-exchange net· 
works . 
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A full range of optional 

integra ted writing aids, 
multiple unit configura ­
tions, and financial soh­
ware are available. For 

complere details. contact 

ALPS. 190 W est 800 

North. Provo. UT 8460 I . 

!80 1) 375-0090. 

CfrcJe 647 on Inquiry card. 


Single-Board 6809 Computer 

The 6809 Control compatible w ith all Wintek 
Module from Wimek Car- l/O modules. 

Options include addi­poration is designed for 
such applications as tional ROM or CMOS RAM 

memory modules anddedicated control. protocol 
conversion, and robotics . 6809 development soft­
This system comes with a ware. Prices begin at 5245: 
watchdog timer. real-tjme quanriry discounts are 
clock. two RS-232C pores. avallable. A manual alone 

costs SS. For fuU details, four parallel ports with 
handshaking, and up to contact W inrek Corp .. 
64K bytes of RAM and 180 I South Sr.. Lafayetre. 
EPROM. Ir's built on an IN 47904, (3 17) 742-8428. 

Circle 649 on inquiry card . industry-standard 4V2- by 
6Y2-inch card, and it's 
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16K-Byte Computer for Less Than SSO 

The Timex/Sinclair I 500, BASIC. and compatibility 
a I 61<·byte computer, has with software and periph­
black-and-white graphics erals available for che 
capablllties. a 40-key type­ TS l 000. RAM memory IS 

writer-like keyboard. and expandable to 32K byres. 
che ability to use either The suggesced re talJ 
standard audio cassettes or price is s79_95. Contact 
mini-cartridge software . Timex Computer Corp.. 
Ocher features include 2 2 Middlebury. CT 06762 . 
graphics and 22 special­ Clrcle 650 on Inquiry card. 
characrer keys, Extended 

System Expands for Multiple Users 

Cromemco's CS-3A series ware options such as error 
of general-purpose micro­ checking and correcting 
computers offers multiuser. memory and a multiuser. 

multitaskrng operating sys­multitasking capab1l rties. 
tem are offered. C. LISP.The basic CS-3A comes 
FORTRAN, COBOL. Pascal. with a ZBOA. 641< bytes of 
BASIC RPG-II, and RATFORmemory. two slimline 8­
are supported . Wheninch Tandon disk dnves 
equjppecl wirh dual proces­with a tolal of 2.4 mega ­
sors, the CS·3A can runbytes or storage. and 
FORTRAN-77 and Level IICROMIX and COOS oper­
COBOLating systems. 

The basic CS-.3A .syscemSystem expandability be­
gins With a 2 I -slot back­ costs S6995. The dual-pro­
plane and a line of bus­ cessor version with 2561< 

bytes of memory is S 7995 . compatible board prod· 
Ful l specifications areucts. A dual-processor op­
avaJlable from Cromemcotion couples the Z80A with 
Inc., 280 Bernardo Ave ..the 68000 microprocessor. 
POB 7400. Moun tai nOther hardware available 

includes up to 4 megabyres View. CA 94039. /415) 
964-7400, of user memory and 2 I 
Circle 651 on inquiry card. megabytes of fixed-drsk 

Winchester storage. Soft­
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Color Computer for Beginners 

The Radio Shack TRS-80 
M icro Color Computer 
Model MC· l 0 Is targeted at 
frrst·dme computer users. A 
4K-byte machine that 's 
sofrware-compatible w ith 
Color BASIC. the MC- l 0 of· 
fers low-resolution graph­
ics. keyword input using 
two keyscrokes. and text 
and graphics displays in a 
32-character by J6-!ine for· 
mar. For e pansron, serral 
and cassette ports are pro­
vided. The MC-I 0 con­
nects Lo standard color or 

Software library Comes Standard 

Tile Multiplan electronic 
.spreadsheet the Wordstar 
3.3 word processor. Mair-
merge 3.3, CBASIC. CP/M 
Plus. a VT- 100 terminal 
emulatJon package. and 
Dlgita r Research 's GSS-
Graph graphics package 
and the GSX-80 graphics-
device driver comprise the 
software library suppHed 
with the Visual 1050 Per­
sonal Computer. System 
hardware is made up of 
two 400K-byte nappy-disk 
dr;ves. 96K byres of RAM. a 
high-resolution /640 by 

300) . bit-mapped mono­
chrome display, a de­
tached 93-key keyboard. 
and printer. modem, and 
Winchester disk-expansion 
porrs. 

A plug-in, dual-port serial 
card. 64K bytes of mem­
ory. and a 5-rnegaby le 
hard-disk are available as 
options. The V isual 1050 
lists for 52695. For more In ­
formarion, contact V isual 
Technology Inc , 540 Marn 
Sr.. Tewk5bury. MA Ol.876. 
t6 l 7) 851 -5000. 
Circle 653 on inquiry card. 

black-and-white televisions 
through its buiJt-fn RF 
modulator_ 

A plug -in r6K-byte 
memory-expansion mod­
ule wru soon be available. 
W ith a manual and morn­
tor-connect1on cables. the 
MC-10 cosrs SJ 19.95. For 
more 1nformat1on. comacr 
your local Radio Shack 
Computer Cente or Radio 
Sl1ack. l 800 One Tandy 
Center. Farr Worth, TX 
76102 . 
Circle 652 on inqujry card. 

IBM PC Look-Alike 
The Sanyo MBC 550 rs a 

16-br IBM Personal Com­
puter leak-alike Standard 
features include an 8088 
microprocessor. I 28K 
b_ytes of memory, a I60K­
byte floppy-drsk drive, color 
graphics capabilities, and a 
Centronics- type printer 
port. Suppoed softwcire in­
cludes 5anyo BASIC udh­
ties. a word processor. and 
diagnostics. MS-DOS. an 
8087 mathemacrcs proces­
mr, 320K to 640K bytes of 
disk storage. monochrome 
or color monitors, and an 
e tra 128K bytes of mem­
ory are some of the opnons 
available . 

Prices for the MSC 550 
begin at S995. Contact 
Sanyo Business Systems 
Corp ,, 5 1 Joseph St.. 
Moonachie. NJ 07074, 
!20 I ) 440-9300. 
Circle 654 on inquiry Lard. 

16-Bit Computer 
Suited for Home and 

Bu ness 
A 16-bit deskrop com­

puter. thr: Toshiba BOO 1s 
designed for personal and 
business use. This machine 
has an 8088 processor. 
I 92K bytes of memory. a 
I03-key detached key­
board. rhree video inter­
faces. a senal RS-232C porr. 
and a Centronics-com­
patJble parallel port Three 
display monitors are of­
fered: a 12-inch green 
screen, an 8-color l 4-inch 
version, and a 14-inch dis­
play with 16 co lors avail­
able from a pa lette of 256. 
Each Wt-and·swrvel morn­
tor has a doc-addressable 
resolution of 640 by 500. 

Mass starage rs provided 
by one or two slimline 
5 v.i -inch double-density. 
double-sided floppy-d isk 
drives. each w ith a cap­
acity of 640K bytes. MS­
DOS and T·BASICl6 are 
standard, and CP/M-86 
and CBASIC-86 are avaH­
able as opr1ons. RAM mem· 
ory is expandable to 512K 
bytes. For full derails. con­
tact Toshiba America Inc.. 
Information Systems Ofv1­
sion. 244 I Mlchelre Dr.. 
Tustin. CA 92680. (7 l 4) 
730-5000. 
Circle 655 on inquky card. 

FOREIGN 

Adjustable Computer 
Tables 

Emmein B. V . is export­
ing computer terminal and 
keyboard tables w ith elec­
trorncally controlled height 
adjustments. Each high­
grade steel table has two 
independently adjustable 
leaves that permit the key­
board and terminal ro be 
raised or lowered. Lifting 
systems are concealed be­
hind a panel, and each 
table comes with a cable 
duct for the terminar·s 
cables and power supply. 

Three models. each w ith 
a different adjustmem 
method. are offered : rhe 
electronic model permits 
recording of the desired 
height for automatic ad­
justments; the push-button 
mode l uses e le c tr tc 
motors and screw drrves: 
and the mechanical model 
adjusts each leaf using 
balanced weights. 

Sides /eaves are available 
for each table. For informa-
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tlon. write to the Consulate 
General of the Nether­
lands. Economic Section 
6a2/82. One Rockefeller 

Plaza. New York, NY 

10020. 

Cfrde 656 on inquiry card. 


Vlslon Systems 
Digithurst Led. sells two 

vision systems for micro­
computer applications 
ranging from education to 
arclficial inrelligence. The 
Microsight I is a CCTV­
based unit that uses a 
Micro Eye camera interface 
to send 8-bit digitized video 
images to a computer. The 
Microsight 2. based on a 
solid-state camera, employs 
a 128 by 128 CID sensor to 
caprure an Image and a 
high-speed inrerf ace to 
pass the image back to the 
computer either as 8-blt 
digital video or as threshold 
video. 

Boch systems use a com­
mand processor and disk 
1/0 and camera-control 
routines. Other software 
pennits Jmeracrive adjust­
ments of camera settings 
and dfsplay of facsfmile and 
binary images. A boun­
dary/edge detection pro­
gram is included. The 
Microsfght I costs £499 . 
The Microsight 2 is £199. 
Contact Digithurst Ltd .. 
Leaden Hill, Orwell, Roys· 
ton. Hertsfordshire SGS 
SOH. England; tel; (0223) 
208926. 
Clrcle 657 on Inquiry card. 

P·system for IBM PC 

Network Consultlng hc3s 
conffgured a version of the 
UCSD Pascal p-System for 
the IBM Personal Com· 
puter. Purported to run 
one to five rimes faster 
than its competition, this 
system features a rewritten 
8088 interpreter and float­
ing-point programs that 
manipulate real numbers. 
Its long-integer support Is 
said co be three to five 

dmes faster than previous 
systems. 

Dearer prices begfn ac 
S845. Benchmarks and 
marketing Information are 
available from Network 
Consulting Inc. , Suite I I 0, 
D iscovery Park /WiUfngdon 
Site). 3700 Gilmore Way, 
Burnaby, British Columbia 
VSG 4M I . Canada, !604) 
430-3466. 
Circle 658 on inquiry card. 

Joystick Port for VIC 
MFJ Electro Enterprises 

offers Commodore VIC-20 
users an add-on port for a 
second joystick for pro­
gramming and running 
two-player games. Pro­
gramming instructions and 
a sample two-player game 
on cassette are provided in 
this S21.SO package. Con­
tact MFJ Electro Enter­
prises. POB I 3076. Kanata, 
Ontario. K2K l X3 Canada. 
/6 J3) 592-2962. 
O rcie 659 on inquiry c,ard. 

Graphics Display 
Termlnar 

Nippon Computer Com­
pany 's NJC·M l 212 graph­
ics display terminal is suit­
able for business graphics 
and graphics information 
retrieval. Standard features 
include a 12-rnch green 
screen, 64(} by 486-doc 
resolution, I -microsecond 
per dot high-speed draw­
ing, three communications 
ports, and a Tektronix 
40 I 0/40 I 4 emulator. The 
complete package is pro­
vfded with a graphics pro­
cessor, communications 
software. and a keyboard . 

The list prtce ts S2600. 
Conract N ippon Computer 
Co. Ltd., Naito Building. 
N ih onbash l Hamacho 
2·25· 1. Chuo-ku, Tokyo 
103. Japan; tel: 

03·669-3066 ; Telex : 

0-2523475. 

Clrcle 660 on Inquiry card. 


MISCELLANEOUS 


RS·2 32C Switch and 
Indicating Adapter 
Bejed's Model BJ- l 208 

EIA Mini-Swftch provides 
manua l switching be­
tween many RS-232C de­
vices. such as a modem or 
computer. Common leads 
2. 3. 4, 5. 6. 8. and 20 are 
switched, while l , 7, and 
Io are hard-wired through. 
Its nonrocking push button 
changes color when oper­
ated . Jn single units. the 
BJ-1208 com S98, in­
cluding mounting hard­
ware. 

Also available from Bejed 
Is the Model BJ· I 218 In­
dicating Adapter. Its LEDs 
provide the status informa­
tion on RS-232C data leads 
2. 3, 4. 5. 6, 8. and 20. AU 
other leads are carried 
through w ithout indica­
tion. The Model BJ- I 218 Is 
offered in two versions for 
differenr connector ar­
rangements. Either model 
costS S35 . 

Ouanrity discounts on 
these devices are offered. 
For more Information. con­
tact Bejed Inc.. 4824 North­
east 42nd, Portland. OR 
97218, (503) 281-8153. 
Circle 661 on Inquiry card. 
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Colored-Coded Disks Aid Filing 

Cofored disks from 
Cenna Technology help 
you file, code. and fdencify 
your programs. Five dif· 
ferenr colors are supplied 
with each I0-pack: red, 
orange, yellow. green. and 
blue. Other color combina­
tions are available on re­
quest. The disk cartridge 
mareriaf is h igh-quality 
Homopolymer PVC Sin­
gle-sided. double-sided. 
and quad-density 5 Y.. - and 
8-inch disks are offered. 

The suggested end-user 
price for a I 0-pack of sin­
gle-sided 5YI-inch disks Is 
S34.. 95 . Dealer pricing Is 
available . Contact Cenna 
Technology Inc.. 183 Cot­

tage Ave ., Sandy. UT 
84070. (801) 261-1600. 
Circle 662 on Inquiry card. 

Bulk EPROM Eraser 

Works In Minutes 

The Memorase C-25 

erases up to 25 EPROMs in 
IO minutes. It comes with 

a filtered viewport high­
inrensity grid lamp, 60­
m lnute timer for simplified 
exposure settfngs. and a 
safety interlock. In single 
units, the C-25 costs S395. 
A desktop version capable 
of erasing I to 8 EPROMs. 
the M odel DE-4 costs ap­
proximately s78. Volume 
discounts are available. 
Contact UVP Inc., 5 I 00 
Walnut Grove Ave .. POB 
I 50 I , San Gabriel, CA 
91 778, (213) 285-3 123 . 
Circle 663 on Inquiry card . 

Terminals Upgraded 
to CP/M Systems 

The Microfit Instant 
Computer upgrades your 
Televideo or Lear Siegler 
terminal into a CP/M sys­
tem . Microfic is a single­
board 64K-byre compurer 
using a ZBOA processor 
and offerfng cwo RS-232C 
ports, a Cenrronlcs parallel 
interface. and a floppy-disk 
controller for up to four 
S Voi • or 8-lnch disk drives. 
Storage capacities range 
from 200K bytes to 5 
megabytes. 

Microfit w ill convert 
Telev1deo Models 9 IO. 
912 . 920. 925. and 950 
terminals and Lear Siegler 
Models ADM-3A and 
ADM-5 . It costs S 1595, 
whfch Includes CP/M and 
dual 720K-byte double­
sided floppy-disk drives . 
Full detalls are available 
From Data Systems Market­
ing. 5710 Ruffin Rd.. San 
Diego, CA 92123. (800) 

854-2684; in California, 

!800/ 532-37 17. 

Circle 664 on inquiry card. 


Joystick for the 
Apple and IBM PC 
The Mach W joyscick 

from Hayes Products fs 
connector-compatible with 
Apple II/lie and IBM Per· 
sonal Computers. It Fea· 
cures a glmble wtch spring 
cenrering or free-floating in 
any or au four X, Y coor­
dinates, which provides an 
arm alignment with 360° 
movement. Ffre control 
buttons are located on rhe 
deck of the control unit 
and on the end of thejoy­
srick. 

For the Apple II, Che 
Mach HJ costs S49.95. The 
Apple lie and IBM Personal 
Computer version Is priced 
s5 higher. Contact Hayes 
Products, 1558 Osasge St.. 
San Marcos. CA 92069. 
(714) 744-8546 . 
Circle 665 on inquiry card. 

Synthesizer Creates 

Stereo Effect 


The Stereo Composer rs 
a music-synthesis system 
for the Radio Shack Color 
Computer and the TOP­
I 00 from Speech Systems. 
Stereo Composer comes 
with software that lets you 
program four voices with a 
seven-octave range. Of the 
four voices. cwo are di-
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rected toward two sepa­
race channels, creating a 
stereophonic effect. Dot­
ted, double-dotted. eighth. 
quarter. and standard 
triplet notes are supported. 
Voices can be moved be­
tween speakers. and music 
can be played ar any tem­
po in any key. Tempo and 
key can be changed as the 
music is playing. System 
hardware features rn­
divldual 8-bit DIA jdigital­
co-analog) converters to 
drive two audio power 
amplJfiers which. in rum, 
run a pair of loudspeakers. 
Oucpur can be connected 
to a home stereo system 
for greater stereo effect. 

The Stereo Composer 
costs S11 9.95 . It's available 
from Speech Systems, 38 
West 255 Deerpath Rd.. 
Batavia, IL 605 10, /3121 
879-6880. 
Circle 666 on Inquiry card. 

Printer Travellng 
Cases 

Travelmaster's line of 
printer carrying cases fea­
tures blow-molded double­
wall consrructlon. luggage­
style handles. and locking 
latches. Cases are available 
for Epson Microlines, 
Okidata ML-80 series, C 
ltoh Prowrrter. and NEC 
SO-character printers. Sug­
gested retail prices range 
from S79.95 to 594.95 . For 
more Information, contact 
Southern Case Inc.. Travel­
master Division, 2315 
Laure/brook Sr.. POB 
28147, Raleigh, NC 276 11, 
(800) 334-055 I ; in North 
Carolina. !919J 821-0877. 
Clrcle 667 on inquiry card. 

Programmable Robot 

Lifts More Than 1 Pound 


The Microbot Alpha, a 
self-contained. program­
mable robot. can lift pay­
loads of up ro I V2 pounds. 
Alpha 's arm, which has an 
l 8-inch reach. offers such 
motions as 330° base rota­
tion. 140° shoulder and 
elbow bends. 360° wrist 
rolls, and 180° wrist pitch. 
A cable-operated mechani­
cal gripper uses timing belts 
coupled with metal pulleys 
to transmit the torque of 
stepper morors. Operating 
speeds as high as 20 inches 
per second are achievable. 
and Alpha can be pro­
grammed for acceleration 
and deceleration modes. Its 
repeatable position accu­
racy s plus or minus 
twenty-thousandths of an 
inch . An onboard com­
puter G3n be set ro retain 
227 work ng positions. In 
addition, Alpha can be pro­
grammed with other com­
puters through an RS-232C 

asynchronous serial inter­
face using a proprietary 
programming language. It 
fnc ludes 4K bytes of 
EPROM and EEPROM and 
IK bytes of RAM. 

In single units, the A lpha 
robot costs 58500. More 
fnformation is available 
from Microbot Inc. . 435-H 
Ravendale Dr.. Mountain 
View, CA 94043. /415) 
968-891 I . 
Circle 668 on lnquiry card. 

Prlntwheel Cleaning 
System 

Your printwheel's plastic 
and metal spokes and cype­
face crevices can be safely 
cleaned w ith the Copy­
source Printwheel Clean­
ing Kit . SpW-free wands are 
used to dispense 0 .6 miJli­

titers of a cleaning solvent 
that eliminates plastic glaze 
and dissolves caked mag­
netic dust. ink, and dirt. 

Each self-c ontained 
Copysource kit contains I 0 
wands, IO lint-free dry 
wipes. a deaning stacion, 
and a tray. A single kit 1s 
s12.95 . A case (10 kits) 
costs S89.50, To order, 
contact Chope-Stevens 
Paper Co,. Department 
202, 1800 J 8th Sr.. Detroit. 
Ml 48216. 13 13) 23 7-0300. 
Clrde 669 on Inquiry card. 

RS-232C Devices Aid 
Connections 

The Jaxon Djvision of 
RVR Systems markers two 
interconnection aids for RS­
232C devices. The Owl in­
serts into any RS-232C port 
and Indicates whether the 
device cype is DTE (ter­
minal) or DCE (modemJ. If 
left inline, the Owl ln­
dfcates data transfers. 

When inserted between 
RS-232C lines. the LBS- J 

loopback switch lets you 
connecr DTE ro DTE. DCE 
to DCE, or DTE to DCE. 
Each connector operates 
LBS· I , except pins 2 and 3. 
It comes w ith descriptions 
of DATA. CONTROL, and 
TIMING lines. 

These devices do not re­
qufre power. nor will they 
load Unes. The Owl costs 
S39.95 . LBS-! is S29 .95 . 
Both prices include ship­
pJng and handling originat­
ing from Jaxon, RVR Sys­
tems. POB 265. Dewitt, 
NY13214. 
Circle 670 on inquiry card. 
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Automatic Ribbon ReJnker 

with murr;co/ored inks andThe Mac Inker from 
With cartridge-loading sta­Computer Friends auto­
tions for most currentmatically reinks ribbons for 

any primer. Users merely printers. Ir rnsrs 554.95. 
load their ribbon cartridge. For full derails, contact 
and Mac Inker metes out Computer Friends. I00 
the correcr amount of ink. Northwest 86rh Ave .• 
evenly distributing it acros.s Portland, OR 97229. /503) 
the ribbon. 297-2321 . 

Circle 671 on inquiry card. Mac Inker is available 

RS-232C Cable Offers 

a Handshake to Any PerlpheraJ 


The SC82 l Smart Cable shaking signals according­
from 10 Technologies is an ly. This eliminates the need 
fnteUfgent RS-232C inter­ for breakout boxes, cable 
face cable that can hook redesign, and inventories 
any computer ro any per~ of custom cabte.s. Possible 
pheral with the flip of a applications include system 
slngle switch. This device is integration and field ser­
designed w ith onboard vice. 
logic circuitry that deter­ The SC82 I connects all 
mines which RS·232C in· the handshaking lines fn a 
rertace lines are used by a specific application in addi· 
computer and a peripheral, tion to CTS. DTS. DTR. and 
and it adjusts the hand- DSR. It functions at data 

rates of up ro 19,200 bits ping and handfing to e<ich 
per second. In the event of order. Contac r D1skus 
a hardware or software Produces. 6003 Band~ nr 

problem. the SC82 r's in­ Blvd., Los Angeles, CA 
dicator lights polnr out the 90040, 1213) 726-3088. 
device that rs dfsablfng the Circle 673 on inquiry card. 
dara transfer. The cable ls 
transparent to data rate. 
word length, and error and 
data codes. It costs s245 
and can be ordered from 
10 Technologres Inc.. Suite Stand Lifts PC for 
308, I 181 I Northeast First Stowing Keyboard 
St.. Bellevue. WA 98005. Safely
(206) 451-0232. The P. C. Stand lifts the 
Circle 672 on Inquiry card. IBM Personal Compurer so 

that you can safely stash 
the keyboard under the 
unic. The P. C. Stand 
allows the keyboard cable 

Disk Storage to be efficiently routed 
Containers under the system, or it can 

Diskfiles provide efficient be used for positioning the 
disk storage for up to 125 monitor at a more comfort­
floppy disks. D isk compart­ able vtewing height. This 
menc.s are separated by welded sreel unit is fin ished 
removable Inserts. and five to complement the IBM 's 
color-coded tab divfders color and texture . Ir 
are provided. The unit measures 22 Inches wide 
features dimensions slmilar by 3 tnches high by I 4 in­
co most d isk drives and a ches deep. The suggested 
dark, see-through acrylic price is 534.95. plus S2 
finish . shipping and handling. 

Diskus Jr.. which holds The P. C. Stand can be 
75 disks. coses S39.95 . ordered from Personal 
Holding up to 125 disks. Computer Accessorfes. 
Diskfiles costs S59.95. An 4456 Partridge Court,. San 
8-inch version capable of Jose. CA 95121, 1408/ 
handling I 15 disks is 578-7798. • 
579.95. Add S3.75 shtp- Circle 674 on inquiry card. 

Where Do New Products Items Come From? 
The information printed 1n the new products pages of BYTE IS 

obtained from "new product" or "press release" copy sent by the 
promorers ot new products . If in our judgment the 1nformat1on 
might be or interest ro the personal computing experrmenters and 
homebrewers who read BYTE. we prim ir in some form. We 
openly solicit rel eases and photos from manufacturers and sup­
pliers to th is marl<etplace. T11e information Is printed more or less 
as a first-in fint-out queue. subject to occasional prror1ty mod1fica­
tions . While we would not knowingly print untrue or inaccurate 
data, or data from unreliable companies, our capacity to evaluate 
the products and companies i!ppearmg 1n the "What"s New?" 
feature 1s necessarily limited. We therefore cannot be respons ible 
for produet quality or company performance 
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V1abash 

Flexible 01ske1tes 


6 YearWarranty - 100%Certlfied 


DELIVERED PRICES 
~(.f $175 
DiGUD£N'&IT'I' eaQh 
&l tPIW?tfUlll'Dfl) 

,,..,,.., ,~ .... !lii:ilfl-.~ 

BULK $1!SSSD·-­-­WJlolil.ll...,. 

~l~' $210 
goya1: OC111J'1 eac:h 
U l .. ~ftlfoldi 

ll'N•..-··~~l"H'• 

BULK $1~.~ssoo....,,_-·­-­
2Y.~ $310 
DOl.lllli 11'~0 a.Cf'I 
... ~ ..,...l\Ullll 

....thd ......Jw ~ 

BULK $2!?00DSDD,_ 
\llMJ(._........,............ 

FfetHh /ptMD In C011llrto ntar USA (;all ra1 

Circle 38' on Inquiry card. 

AUGUST SPECIALS 

LIST BALE 

dBASE II 700 465 
WOADSTAA 495 345 
MICROSOFT 

BASIC COMPILER 395 305 
ZORK I, Jl, or m 40 28 
AMDEK COLOR I 379 319 
EPSON FX BO 699 615 
EPSON MX 100 849 695 
DISKffiES 5 Y. • SSDb 22 

P.O. BOX 64844 
OJ1I§ u: DALLAS, TX 75206 

1-800-527-71 27 
IN TEXAS 1-214-525-3230 

PRICES GODO THROUGH 08131 /83 
Pl!!asti lrdJde 3 % flll' Shipping IfTllnmoo'I $2.OD), 

or 5 \!o fQI' Blue l ellei (minimum $3.00) . 
lo TBXB9 Add 5 % Sales Te~ 

MASTERCARD. VISA. 
CHECK ! Allow 10 O.!!yg]. Ct' COO (Add. 52.00J 

crrcl• 127 on Inquiry care!. 

TOP QUALITY 
f51/• DISKETTES 
Sl'EQFY SOFT. 10 or I~ SECTORS 

• wabaah~-~s~r1=c~~·=1 so-~s-.11~0t0 
SSOOl"tl3A411X) 23.00 112.00 21&.00 
DSDO (M1if"! 111() 31l00 1cs.oo 286.00 

• control data-=~,--~-=--=-=
SSOD 1CDC12•2-0:ll 22.00 Hl6.00 210.00 
OSOD (COC12•4·001 30.50 147.00 290..00 

• 3M .cotch- -==-_,.,=
SS00 {3M 7440-0) 22.00 109.00 213.00 
DSOD 13M7•5-0J 31.00 150.00 295.00 

• verbatim..,.,,=--==--=-:-=,.....-,:-:-=-:::
SSOO (MD525-01 ·161&8) 25..20 124.00 245.00 
DSDO (M05SO-O\· 1 Bll!S) 36.50 180.00 355.00 

• rnax•• =-..,.,,.---,-,c-=--=-=--...,.,,.,.-,
S.S00(MAX·M0-1 M) 28.95 140.00 m .oo 
DSDD IMAX·MDZ·DMI 39.00 192.00 300.00 

• dlfSIVl---------~ 
SS00 (OYS IO• ·lDI 36.00 171.00 350.00 
OSOO tOYS 1 ()4 -201 41.00 202.00 400.00 

CALL TOLL JIREE llllM24-iai8 
CVISA. MJl , COD. OFIOOIS ON LV) ~,/;.'::;;;' 

.CM1:!::~, V"'1.miteJ 

. ~~:=..:p ~~~ 
6'A ~TA)( (408 ) t!t... t lO ~(f;w 

• SURCHARGE ON OROWS ~ 
SHIPPEO OOTSIOE USA UA 

DHle, lnqillrlH lnvlt•dllll•-• 

Cl~I• 118 on lnquliy card. 

Clrc~e ~l on Inquiry card. 

SMITH-CORONA TP·1 
l ene1 Ouillity • OillSy Wheel Priniet 

• Serlll Or 
P•~1 1r11ertace 

• Mltlllj)rocusar El~t11oolcs 

Order Toll Free: 
Free Shipping s479 

1 ·800·531-5475 (0u1Slde OI Tex~S I 
(512) 250·1523 11n Texas) 

13010 Res111rch Blvd ., Sul1e 101 
Austin, Texai 78750 

Cltcle 83 on Inqui ry oard. 

5% II 	DISK DRIVES 
TANDON 

*TIM 100·1 
Sllgla Sided. 40 rRK. 
Slrlg:le.Or Double Dtnsity '179" 

Free Slllpl!ing 

*TM 100-2 
Ooullle Sidtd, ~o TRK/Side 
Single Or Doubl1 0"1i<lly '249" 

Fmt Slllpplllg

CDC* 9409 
Double SldMI' 40 TRK/Skl! 
s.io1e Or Ooubl! Oenslly . •249u 

F1ee Shipping 
Order Toll Free 

1-800-531-5475 (Our.Id• 01 Tex~sJ 
(512) 250·1523 (In T~is) 


'"/I We C111 't 5/lip 1111 Noid WarWng Day. 

We Watr "I Take 1lNI Onlttr." 

M1$lerC~rd .. VISA ;. C~ec~ 

Tuu R!$idtnl$ Add 5~ Siles hx. 

=CompuAdd COi~ 
13010 R11111rch Blvd., Suite 101 


Austin Texas 78750 


Circle 84 on Inquiry card. 

MC&BDDD 


MACH INE CODE TRANSLATOR 
(DISASS EM ULERJ 

CROSS ASSEMBLER 

FORTlllAJoJ SD11r:s Prop1nu 'O" 

t 	 M•JPl<I~ l <ll• 1800 o< 1600 UPI ) 

t 	 Dl>~otto (SS/SO Ind. Std.I 

;i:l ~O~~:~u~ ~:m~~JY1u~m 

INSTRUCT IONS •nd 
EX l.MPLE RU:NS 

S14B.SB EACH 

hm~ M, Coln & .A.uocl111.1 
P.O. Oo• 110140 

D•ll.,, T• 75227 


Clrele 75 on Inquiry card. 

C/UNIX 
Un 

$4.00..,h 

• 	 C ungu•g• and the UNIXt"' 
Ubr•ry Functlans C!era lled In a 
poeket stud booklet S4.00 eadt. s10 
lor 3, or Beach for 10 or more . 

• 	 C unguege Reference C.rd 
S2.50 each, S4 for 2, s US eacn lot 10 
or more. 

• 	 UNIXtm Command Summuy 
also ayallatlle. 

UNIX'"' is • tt•d~merk of 811/ Labotorodes. 

SSC 
P.O. Box 806 

Mercer lstand, WA 98040 
VISA/Mes1erCard orders call 

f206J 323-8751 

Clrole 388 on Inquiry oe'tel. 

TRUE 16 BIT PROCESSING 

~~ 
~~T~) 

H:001 Mll(.f' oproo..10f" CUPl' •hbt. to :Z.IOOJJ 

• 	 ~ K-. t l6 Ea.rom '""''" MOl'lllO• PrOgr•m 

(E<'Aom .opl•O"''~ 


• I ii \litell)rMI lrihll!!rr11J\,11 

• Fu~! IEEE- 596 (StOOJ Com:pUV\£11 

• Al l Z800' Ff:atliru i11111,ft lill11 

• OalttfY 1>1c •1.1p i. 111• o l day cl~c. 11. 

• ,_~\iir"i f'-'t.A ca~a 1 or YJOIG 4•an1.lu !Ii 
• cPl ,_,. !000 C«;im1n11 Soon 

·"'°"'" M$000 CPU S..•~ l<25" 
•Model M8000 EE wi..fn f?ROfl'1 SMJOl'I 
U.mO<"t ~"'•"I ~"~C.a ••'"l ilMlt l•• DM•tlf• t tu 
'Ill ~a-1.a 110 rw1nr, 

NEiWll 
2 hfi•l 1 1 ,, .. , ..... 110 C.rd

• ~ "''"'nc H,,.I po1111 
• ~ C.1'1110.nK:I panllt l POil 

• 1 011fler1~ p.JfOOM p.arallal i»rl 

• 3 til t,\lt COlll\l.r"14fmert. 

• u_,... i.i 1~ m,,;e~ 

lt1btldu i:.tOfY Pri.c• sus• 
To O•d• r. c .ir l·IOO·l2.1 ·-1&U1 1n Nii(. 1•'iot~s:u..ot ts a••ri••~ 

MICRO SOLUTIONS INC. 
SUit• 1'11i°t . - •">• £1 Pa1ec Rd. - Lat Crue;••. HM 11001 
/.ltci'MH c.-. M.C. o; 11N> .,,.,hi, ;C.."' OJ- WlM.. /ll"11 ,,.... • drl <11 ,j m , 

Cln:le 284 on Inquiry card. 

http:4�an1.lu


12621 Crenshaw Blvd.. Hawthorne, CA .90250w 5't!MIE HO\JAS: MON.-Rll 9,l)(lom"' s,oo,,.., 
,, SAT\JRDAV •0:-00.111 '° S:OOpm 

~ HALF-HIGH'" 

(Apple Drive) 

• 40 track 
• Full compat. 

$335?0 w/contrl. 
~285?0 w/o contrl. 

SUPER 15ampPOWER SUPPLY 
fo r APPLE_. $88 ,00 J::t 
Diskette Storage BOX 
5~in. )S : Bin') 5 

s2.50ea. ,1090:U.SO ~15.00 

MON1TORS {t {t 
ZENITH'# ZVM-121 

12in. 1SMHL/GAEEN Phos. 
l-s949o tr 

BMC#BM-12NU 
12in.18 MHz. /GREEN Phoa. 
Non- Gia,. Sc,..., 
l-511490~ 

BMC*FBM1401RGB 
13in. «RGB»coLOR 
with Apple intertace l! 
1-S425.00 

JI ' •• M& 
~· f · ~ •IJ 
;,1 4 14~ :U• 
n. ·•t.~IS 
"" ~ •L !If 
1.t ••Ll1t 
;.... '•L 
1J f ..L~ ,. U\.'Slle 

r 6L\llD 
rt1&•1 

J...,,. ~ ·· i)}"•lYO 
,_. , ..l ..... 

"",. .., 
'•L tta1 ,..L,.;:Ji, 

,.. , .. \. i!tl~J 

ll ' " Lll"l 
J4 , .. dJ11.. 

'"11!1111 
:J f111 1 Ul 
'JO r"'llt.u 

r... LllP)fl 
• S. ,.~1]1 

Jt. , ..\ 111) 
o , ... Llll Mi 

" P• \.:l13 P 
:n P.1.t.O•J• 

EP110MS 

;o r..au 
10 T• J lf 
.jD ' ' Jll 
JD r• IMI 
JO '")') \ 
:to 'o11'~• ..~ , .,.,.~ 

l !: , .. u .. 
l~ "' ' '"' }! , .... 

'J~ r.d111 

J ' " "''",. 

(0i'd'1 0f!lslt 0"4 1\1 ~ 

COMPONENTS LINEAR 

: f•l,ll>D to f • l !.t•• 
li .' .t. l~\41 t l lJ U\ ,l ti 
U f..t t §,.O I rs. Ul f.'.-i 
:I.II 111 •1•• I 'l'J '•L 'J• •' 
,U l th'S• I \ hL'!b~I 
• I f ._L llt.,J MJ Ul..) -
.. , r ..t n •~ 1rt u1. io'1 •t 

'"til.. 'l · ·~~·.-• r•u•.. r• f • l'D• J 
1i=1 t • ltf l'\' t U\.!1,•• 

, . ~!i i ~· .. ~ T.l\ l:"•it 
uu~ur 

·~ ' • l '!ll•li.. P•l !ll!Jlfli 
~ I ~!ll qH 

Th l t b 
,._. l ·U !i tlll.J 

' ot" ltll• 
~4 '411..illll~ 

.H '•l..1illlD 
ll 1 •1..11fll 
JI , .. I. ,,,, 
111 .!I f..iL"H{I 
I! '•LIJi'f.J 

'•L•H • 
4t '"L511 
~· 14L5tl • 
~'! HL&t KI 
J I '4l6,• t 
I HLS" J 
!I~ 1'Latt> 

"..
••,,...... 
"'... 
"..,.. 

110 

1'-1 •>• 
1"-!JUO 
n.a.n•,..,.'!I, 
' ~ '-'"" , .. 11-•1 
, . 11 ,0J 
t&,!,tU,.,,, 
r• IU 
r11;111•;.,,.. 

.. 
ti........... 
"'....... 
lb

••.. 
"• 

! 11 11![; .C O( 

U \ .Pliit 
H4b1n 
1"1 U.1tl 
' ~ 1!11H 
l•'l.S'tl 
'f• 1. !::lto 
1'1 U1H 
T• ll1rJ 
t • l 1) 11 
r •~sae 
,. ~ 

1 11L~ 

T• CVt.I 
r• 1.. UH 
l • L!IHI! 

.,...,.,.. 
'"''lilt·~ .. ~. 

'l!l l' •U • D 
ID l •tSU t 

' ·r. US-Hill 
rt 7• :s1.11 ..,, · ~"'~ 
,3 ltliif;;i6 

1'16 14 JU 
' 4 - .t•NM'"° 7 4i.UI 

•t 14L~'H t f! 
I 7 4LU?> • Ii 
'~ ,. l..QU f'Ddi 
1~ UL~ •M 
' Nil'-,.-"
It.ti. f 4 1..Sj&l 

"" J> 
I 1'..... 

7 11 lJt(,1' 

ULSMll 
1•1-t:u.J 
r• 1.:1.~o .. 
r• L5.::tr.t. 
UL~,, 
,.~ ff 

'~!l ,...Wl,, 
it PU~ 
=i• 7 11 l..SlJIO 
ff 7 • LUU 
u ,.~.

''t 7.f l,..$l:ail 
1:1 r•L6.tit0 
Ill r•LSUl 

t •t ,.LMitl.. P4 LM411 

r• \.Mfi! 
'•l-SfU 
, .. ~!! 

..... 
~ 

r .1 LSUI 
-ti , 4\tilll.J

•• 

It!; 

"'..•••...,.,.. 
~....
••,,.!Ii 

.,.,,,_. 

... 

..,.. 
II..,. 
"'......... 
lpt.,..,.... 
"'::,. 
'" ,.. 

1iv!:: 

"l· ·~...
••.!I...,.,,., 
,...... 
J ,~..4.,. 
""' 

l~H 

1.. liil)DIN 
lM:Hll U 
L._ ]Q,,) 

l ...,JtJliLtt 

1..aoro' 
I ~,111 0 
L\ill1 I 
u.1,1 t.. 
1. ...i•~IU 

' "'°" ~ o,nnli 

~ vl1 • 
l V l)tl,..,.. 
l W}~ 

. w 

' ''"" ,..,., 
L.~ll 

L W~~ 

L¥$»..... ,.··­~ IJ lo.li 
\. IJ IOI 
l lli'f lO 
' ., ~it 
l, ~ Hll 

Li.I'l l
'-'°' n 
l •> Ull 
Lt,i llllif.• • 
l '-'1 11 1M 
l l!ri'H l 
l '-" ~ '0 
I ,. 
IJ•r;i 
1..lfle 

~ l.11• 
Qn·.......... ,..,..... 
l tlli......... 

,... . ,,. 
"..... 
'">• i\ 

"' I'....,.
••.. 

I>... 
.·~ 
? Ill 

"....•..••.. 
"....,,..,,
•... 

"' 

..I.... 
" 

Diskette SALE! ! 
\\'~\J.. ~Wabash " 

LC. 
\2vol.I Maste1 

8000 

"""...... ,.. 
) .... ....... 1•• 111!11!,I, ,,, '"; ur1 

''"'"' 

. .. .. . -.......... . ~. ..... ............... . 
M let0!'iw1tch : Ponr Siio~lY APpt[ 
~e rb~1 rd : w1Pu«h<u• litler?nte Ma~ I*75,00 s 79 .00 •1 6.00 

Circle 109 on Inquiry card. 

(.'&'~''
~,'I. 51;\ 8«11 

S~t~ $17.50 $20.00 

SS/DO 27.40 30.40 

DSISD o 34.90 

3 7. 40 

$49.95 

SOCKETS 

.....JO 
IDl•.lll 
....10

-'° 
>Qt'2 "' IO'<IJll ......... 
D'IJ,.ra 

-· ~ 

..,... 
6S00·6800 ...,..,, 
H.11 

Z80 
~ADC°"'-1 
U>C1C 

··~ uoo.,=tfQiJ 
·~n ttD1 

. . . ....!l 
JOO Ht 

ll) Mt llt•)O 

I•!! t4it~ t ~ .::w.c111.1 too HO'WO 
~'9 111 ~Ki~<Or! tfSQ lJl.ir..C7C. I~ 

5ll 

Circle 372 on Inqui ry card. 

S-100 ProductsCHECK SUNTRONICS NEW LOW PRICES --- --- ----- ­

EU·ir:IB•l11i•MVDtt1WttGA -General Products- cont. •• •....s" ·-- ...... - ........ 
" - ~i_-· .. 114,,, ~- jt-- -. 

,.1--.--t ···- (. -·-­
l1!11""-· -- --· " 

~~ - · - • I 

s999sAFDC·1 Floppy Disk Ddve Conlt0 ll 111 ••• 
Runs DOS 3.3 wit h Bny standard Shugart com· 
padbJe SW' Oisl< Drive. (2 Orive.s Each Card~ 

"" ": 'f' "f TT 7 T "f ; - .., -1 r 
1 

0_11•1'YVlf'• •T- of~N t, 

~ II> I ' J • .. ;; I y r • ;; ~ ~ • • 
i~ ! " e ,, •, ~ .. - ... !.-·Mt-•"' :...;.: ,,~ , , 

$9900
ASCII KEYBO.o.RD Alli.T . .. .. .. .... . 

Plug n compatible with Apple 11, has slilft look, 

underscore, 11 and back slash cha racters . 


Apple Prototype Bo11d. 
Double Sldect glass w th 
gold pla ted Apple and 
G&neral Purposo termin· 
al• . Contain5 matri x of 17 

63 solder plated donuts 
on .15'" x .l" spedng. GrC!ll for 14. 16, an d 24 pin \C's. 

SUN-722 --• ... _. ,.. · - · . .... . ...... . ... , •. 12.99 

Apprate PROM Blaster ........... . , . .. __ .. 119.00 

" ALS' ' 80 Co1um11 C.rd , . . ......... . . ..... 159.00 

" ALS" Z-CARD (Z80 CPUI ........ . ....... 1'9.00 


Genera I Products 
Mltsubishl Disk Dnvn, 51/c" and 8" Slim 

5V•" Th in OSDD 40 Track ... .... . .. .. ..... 310.00 

8" Thin OSDD 77 Track . . •. • , .• . , . . .. ... .. 450.00 


ffe SUNTRON/CS CO., INC. C.O.UFOWflA 213-644-1149 

Video Monitors 

l~ 

1.- - J •P~ I.II
SAMWOO GREEN 9" 18MHz.... .... ... .$115.00 
SAMWOO AMBER 9" 18MHz • •••.••.. • •• 119.00 
SAMWOO GREEN 12" 12MH~ .. .. ... ..... 124.00 
SAMWOO AMBER 12" 12MHz •••••• , .•. •127.00 
compa•it• video llO. 750 1111at •01011111on , 7SllO!t ohm 
impndnnc&.. Dte ~ Phias:e add S7.£0111h pping and hand ling 
for lh~ vJcleo mo~ Ion . 

Assembled Connectors and Cables 
C•ntranics Type Cable Au ambHn 36 pin fl at ceble 
with ma le 10 male or male 10 female eonnec:lors. 

4 ft.-.$24·.95 6 h.4 27.95 
RS232 Cebla Asumblin 25 pin flat cable w ith male 
to male or mate 10 fema le connecto rs. 

5 ft.- $29.95 10 ft.-$a5.95 

Assemble Your Own Cables 
Rlbboll Cud Edg• IDS 11...d.. 

C.bl• ConnK'lor Sadri•• lwlWI
..... ......""""' 20 S0.60 $2.<l8 $3,Cti $4.24 - -· 26 0,1>5 4,80 J..a7 4 .68 

JA Cl.!13 5,99 6.30 5.26 
40 1.00 6.90 ?.20 5.95 
50 1.30 7,.58 7.50 6.20 

JDS [)8.25P Connfl<:IOc , .. . .. • .. . . . . lS.95 
JDS DB•2S5 Connector ........ , . . ............... 116.25 

Super Sale 
PIN 9'24 U..p PIN 1-Z.O l!iUp 
2116 (4!'ll)nSI :LIO l .55 11161'·J l150dSI 11.10 5.75 
27'2 14!.0nSI 4.15 3.91 2l14l·2 !2DOnSJ 1.62 1.12 
2Sl2 !450nSI 5.95 5.95 4164 c.n C•ll 
2764 125 pin) u s 9.9!1 zaoA CPU 4.99 U 9 

,~ ' 

641<.SM A&T wl1hou1 RAM . , ..•• , ••. S155°0 

64KSM A&T wllh 64k RAM 132-6116'sl , •. . •339.00 
S ·1DO 8 c..,d UoM !iMH1 6116's . 'l:A m4'¢. powttr, Bon~ 
St1lfllcl p lus E.:Utnde-d Addre:ssing aUow for m uH;­
momory bo•rd ..1-up. +I inclepondonl 161C Bloekt make 
""'Y use wllh mulll..,.er $ystemo. .A,ny 2K FIAM tn4V be 
roplacod DV 2716 EPRO M. 

S8C·B80 ZBOA CPU, A~T ... . ... .,... ... . .$195.00 

SBC-880 ZBOA CPU, Kit. ....•. , ......... . . 175.00 

'1Mlt~ ZSOA CPU boord'J whh Seci6ill'll rellel Por11 

UFDC-1 Floppy Con1roll"', A!tT ... , • .. . . .. . .. . . 245,Qf 
UFDC-1 Floppy Co nlrollo r. Kil. •. , ............. 225.00 

The UFOC-1 Flo~py C<>n1roller '"" 1he W01795 ehlp 
which runi: efther .andlor 8..151'4'• ors.k Dr ivas~ 

CLOCK CALENDAR A&T.. . .............. 11!i .OO 
CLOCK CALENDAR Kit ... .. ... . ., .... .. . ... 95 .00 

Thi• S- 100 Cloe~ C<1lendor 8<>0r<I ho• 4 lnlem.1pt•. Time, 
OltY o l Wook and Bane~ &c~up. 

S-100 Prototype Board 
Double Sided glass withr-- - go ld p lated, numbered 
S-1001erml nals. Matrlx of

' 2S x 78 solder plated d<i ­
' t'IUts on .1 5" x . l " spaoing. 

Locations lot headprs and 
filgulators, Grea1 fo r14, 16, at'ld 24 p ri fC's. 
SUN·721 ..... •.. . .•• .... . .. , •..•...•.. ... . 17.81; 
Mother Boards & Card Cages 
S~OTS B:tore 8d !(IT A & T wlCAOE 

6 112.0D $3'.00 149.00 $74.00 
8 1G.OO 4S,OO ~.DO 105.00 

12 22.00 ts.00 \00.00 140.00 
10M H1,, No tBJminatlon~ Molhcr Soard and Ci1 rd Cage 
lndudo power lndle&ll!!i reset ond ptoy lslono for Wlnng 
powor supply ond mumn Inn. 

OVTSIOE ~llNIA lQl.LF~EE 1../100-421•5775 

http:ft.-$a5.95
http:ft.-$29.95
http:ft.-.$24�.95
http:KEYBO.o.RD


NEW REPLACEMENT 

RIBBON CARTRIDGES 
EPSO . 

Please all S.75 M _.shlpplng/ nandllng. 

WE_HANDLEJ~10~T_f.01ULAR CAf!!RIDJlE~ 
SEND fDR PRICE LIST 

LABELS 
$12.00/5000 

STOCK #1 0350-1 15/ t6• x3W' x 1 wide. 
Wh!to-prnssurc seris1t1ve-111n fe'1d­

41,"' caruer. packe<I 5000 p~r ba" 
Add S2.5CI Pllf bo• ha ncllmg/shipplng. 
COMPLETE LlltE OF OTHEA LABELS 
AVAILABLE. SEND fOR PRICE LIST 

TEllNS• MIN. ORO!:R s12.oo. 
V ISA a. M C (add~ %). check or m oney ord or. 

C 0 D '•odd S2 .00 , CA rHiden~ • dd Sa loo Ta.x., 

~{,,,,. /' COMPUTER 
.JJ W SUPPLY CO. 

25422 TRABUCO RD. SUITE # 200A 
_ EL TORO, CA. 92630 • (714 768·0370 

Clrcl1 346 on Inquiry carcl. 

PROGRAMMABLE 
COMMUNICATIONS 

TRANSLATOR 
THE PCT-111'1 IS A COHF'JGURABlE IN-LINE 
RS-232 PROTOCOL AND DATA TRA~SLATOR. 
lHE PCT-1118 CAH PROVIDE: 

• 	 TEFll411W. OR PRINTE!I EMULATION 
• ll:C OR IBM SYS TU~ CO~PATIB IL ITY 
• MACRO-FUNCTIOM KEYS 
• 'TYPE-AHEAO' AND DATA SUFFERING 
• BAIJD RATE C:OHV£RS IOH 
• 	 HANDSHAKE PROTOCOL TRANSLA Tl OH 

CE.G. CfS/RTS, XON/X~l 
THE PCT-109 IS CONFIGURED USING A 
SUILT-IN COMMUNICATIONS TRANSLAT ION 
LANGUAGE. PROGRAMS CAN BE EASILf 
ENTERED & EDITED FROM AffY ~I I DEV ICE. 

PCT-1118-PCB <PCS 0!!11..Y l. - .. , S 289
PCT-109--ASM CPC8 w/ CASE) . • S 339
PCT-512-11((1 {PONER SUPPLYl.S 59 

METHOD SYSTEMS 1NCORPOR.ATEO 
19751 SoUTH l.AKESHOllE 60U.HARD 


Eua.rol OHIO 41t119 

<216 53H14"4 


Olrcle 2G8 on Inquiry card. 

PR INTE R-STI LTS™ 

e SOLVE YOUR PAPER STORAGE PROBLEMSe 
Elevate )'!JUI Epson MX-70[80 01 MX· lOO Prjnler. 
• Prec1sl()fl Machined - natural llnish a11Jmr11um 
• Tilted 10 FacMate Viewing - sell rubber toot 
• Easy to Install - no tools reQuired. 

MX·70.160 style fi ts IBM.Tt and HP PC OOTPTRS. 

Give style am sere S9.95 plus s~oo Pand H. 


DATATEK INC. 
~ P.O. Box 5956 DepL 400 a 

Shreveport, I.A. 71135 


1310) B6B· 224.1 or 866· 0068 Iii 10 pm CST 


Circle 133 on fnq1tlty cerd. 

FAST FILE, an applications 
program generator, actually 
dev~lops finished, usable ap­
plication programs ln a matter 
of minutes. 
Simple to operate, FAST FILE 
can even be used by people 
who know very little about 
computus. No programmlng 
knowledge required! 

"'" fl In Sl)'lt-"Sf flLE! 
UY tJ)l1h FA 

OHO, Inc. 
711? Ltt$burg Pllce 
F~lls Ci.un;h, VA 2204J 

(700) 556-0950 

COMPUTER SUPPLIES 

NEC 
3600 
!NON -FLIP CARTRIDGE! 

EPSON 
MX70/MX80 

EPSON 
MX100 
MIN. OR0ER6 

Clrcle 135 on Inquiry card. 

WIREMASTER 


WIREMASTER Is a ~ortware 1001lor des gn. 
layout, and assembly ol na.rdware. Your 
schematic is fed lo WIREMASTER, which 
produces network maps, cross·rele rences, 
wire and parls lists, and debug checl(llsls. 
CHANGEMASTER keeps track of ll~es and 
update$. PlOTBOARO and PRINTBOARD 
give pictures of the layout. Posl-proceuors 
for wirewrap machines a~allab l e. Runs on 
CPIM, MSOOS, UNl.X, and VMS. $195. 

AFTERTHOUGHT ENGINEERING 72611 Court· 
ney Or., San Diego, CA-92111 , (619)279-2868. 

c1rcl111S on inquiry "nl. 

C/-1/PS&DALE [] 
THE ll"IFLATION FIOHTERSI 

'' 952'°'1A 1'19,.50 lOO + l .05 it.a. 
4 1 1,fio 200m 11e 10 .oo LOO, •1 .0' u . 
•U& l~ l"U .:50 lOO+ ll .:Z5c.a. 
41116 •20ti• 11t 14.SO 100 • 11 .SO ...,,, 
'4 I US t 2Cm. 11' L!o.$0 tOO + 11.S(t e.L 
21· 94L lOOi"li< IJflO.SQ 
1114t~ e11ii..oo 

• 4154 :!OOn1 14A~ o . 

· · · " JSO.U. ..., . t.n u .• 6i1Ui1~ t ....0Du. 

··~Ii lOOnt .11..IS u . 

•.(i11GL.P t KN u ,1, c•. 
· 1~ 1~t DW..ConUoli.er t20...00 
tl 7l DDiCm~r ll l a50 
ZBOA, :UO.tliCl C.. UDA PIO lltOO .-, 
.1::15.s ....u 
'21 15'·1 ~V l50ru. l / l.t..2S u , •~.00 11..11 . 

'21 ~6 , ... ·~ tJ.00 u . 
• zn.2 !i\. 4 'SOM 1 l...U u.. 
•2Sl'2 .SV 4·50ru U..2..5" u.. 

·21u '\t JOOM 21 phi t.!1 ..oo ..... 

•l1645~1• ,111CAU. 
•2)64 'y <!ALL 

••&OH 	 CA l..L 

6.llOQO CALL 


Alfi MP' tD l wb.. ror Pf1'kNWll l~ llO duir, Pllr:&N hcbdt1 
PhOint ~. Pv\<o ~a IOU\l.ftQm" ~l~<iL~& 
H• ndlnel lat~ • l-'O. fl'O!. ~!1~111 . W>,. rer .id' 1bc:. 'W•U\ 
~11.ddCl~!lli.. ~Tu. 

CHIPS&o.-.LE 1·206-451-9770 
10655 N.E. 4th St., Suite 400 
8ellevue, WA 98004 

Clrcle eB on Inquiry c•rd. 

LABELS • CONTINUOUS FORMS 

CALL TOLL FREE 1·100-241-2418 

IN N.Y. STATE t:l.1 :l.i 967 -3•'3311700 


TERMS- VISA OR MC OR COD 

DEAl.ER INQUIRIES INVITED 

WORLDWIDE COMPUTER SUPPLJES 
159 MAllll ST.. S.I., 111.Y. 10307 

Clrcle 426 on Inquiry c•rd. 

~ScotcH
w DISKETTES.. 
Call Toll-Free 

1-800-328-DISC fot prices and iDlor· 
mat.ion. Dealer in.qui.des invited , 
C.O.D. and charge cards aocepled. 
All ordan ahlppad lrom 11ock. wlthlD 24 
hoW'll. Call toll FREE 

North Hills Corporation 
356 4 Ro ll 1t1Q V1•w Or. 

Whit• tltw Loke, MN 5511 0 
1-800-328-DISC 


MNC..11 Collod l-612 · 770-0485 


Bargain

Boards™ 

Best prices around on 

(ComeuPro®) 

~28;FF 

6331 Fairmount Ave. #701 
El Cerrito, Ca. 94530 
(415) 524-8352 

http:CHIPS&o.-.LE
http:IJflO.SQ
http:11e10.oo
http:952'�'1A1'19,.50
http:0!!11..Yl


Clrcle B2 on Inqui ry card. 

Now You Can Afford Another 64K. • • 

Especially when it's less than 

COEX 64K S-100 CMOS STATlC RAM BOARD a haH cent per bit! 
pccllk .u.ioa 

• 	Gold l'hued Coman Finger.> for Low 
Contact He. btan e ~ ncl l.0 111o1 I.lfe 

• 	Full ~·. w ri Opt'1-:iliun 

• uppurts 5- 100 IEEE-696 , i.1ndards 
• \ itch Sd table Ex.em.J •d 	 <ldr ., • 	t ·~-:. l'upular 27 l(i Plnmtl Tvpt: 

Lines for p To 16 M-byie 	 FOR.l lJt1L' RAMS's 
•	 Extreme Low Power Dls~pat ion YOUR• 	Flt1ar<l Access Tim e I hider .ZUOnS 

(<.;Q()m,\ Typl~11 ! )
• 	 I')OnS lli\MS S1a11d;trtl 

• Top 8K Mll)' Re Swiiched Pllklbled 	 APPLE Ile 
• 	Nu Wait · 1ateS NL-t!.k<l ac 6 ,000MHz and/ Jr lmerch:ing(.1ble with 2 16 COEX 6 K Memory with buih-in 80 
• 	 IHgh Q ui.l lily FK-i Trpe PC Board Type EPRO 1'5 Column x 4 Ltn~ Upper and Lower C.'L~f'.. 
• 	/\J I f)::u:i, !'!<HUS ;ind Address I.in t':. Fully compalible with all Apple Ile S<Jftware. 

Fu ll )' lillffered ses Auxlllary 101 o. Gold edge angers. Jumper 
• 	 :-,~ itch Selecrnble Phantom Llne et-up for extended high resolution. Full 90 daywarrant)'. 

only s29900 A sembled & Tested 	 only sl 49°0 Assembled & tested 

"Have You Kissed Your Computer Lately" 

Components Express, Inc. 

1380 E. Edinger• Santa Ana, Calif. 92705 • 714/558·3972 

"TWX 910-595·1565 • ADVACON SNA • International Orders Welcome 
Term• of Sale: Cash, Checks. Credit Cards, M.O .. C.O.D. FOB Santa Ana, Calif . resldents add 6% sales tax.. 

COMPUTERS SOFTWARE 
.... :2.!1.o§!i 
• '!! .. , Mlll'I: 1 1"J.\I \ ~l£ ti 

H'll l .f. U~ «AU.. .. 
'-T""- ooaq. AtA. 

"t'Ji.llll HD ..11ftl , Ji~-• H11)... •"J-.Q .•1 '!1 ~llWillU.U~ M:L HIGO 'f!l/OOl.Otl L.Chl'I I 

ATa.'RJ • ,)o\I ~t.f .U• • 1.fil,}i1 1.4 14 . lJ IJ •i&AJilkl...1 11 ~ - ~UiO tDVI ! 

ll1 A-IL5 l•DollJll,. .ICAL\. 

o\"'TA.RJ t ...!i-OJ.W Ii.L­
t K • n l£1WH 


..ElAL IJYft'llt. P'UCZ lt'ft.'' ­
<XIUJK.111~ lfll IOfrT'AiU.L Z.U'9.l'O, 
~Wl\ll.U l'l..l"T~ .n , ;i-1~~.1t ".; :u~: .;. r:o ~:Pf.ti=: 

JL"l -l"C CUflP'ATl aL& liTITIPI 1z- Cll:ID4 JllCllfl'ft)ll • vum 
•J 11.:, J:•DJftlO Olt.i\ttf. IU'l'ltOo\.M a.l'!\Tlat.11 lt:I munel CA•. 
MO 	 - l...tn: s1',..,._,A.ll.t. FAL"UCI 


o.aT-ao 111 nx. t11riiiJ ~ 

Ctl•Ytl:I C'Oli!CU'T ,._I>.. .U '!rlri PVU.T VIPl:I allV:l\T.lll.. 

"""· , .. rt.OP-PY ·rwu WI llltl'llJ&lll,,.~.U, ~, 
~~U&"P~I" 

ltl - O!Afi'.TIDM.t.L. y .. t/::U ,, ~ ~~=!i.~~ r'~a 
CDIVU!il QOU~lf"T ; T)J!: S~WIH. 

$.99,95 
t'tl-.JWA oantt• PC U!ill t ,_.,. .-C jATHJ..l: !t1"lrrlrl .&'f'll 'OIJt:l;s!'il ti• .1'"'C. •c:-f.U... H9'·'t~ 


l~lill >•1;.11100 DAIVll. U'l'Klr.KD ;f.Tll nr~•m ti•SV~-Qil\.'Y NI>. ' 

eo.f''-CT'I 111""WAQ F I" -' •O U NJC.~ I I 11.9,'ll!i 


t.'DIDOI P'Dld.illl.L K .t.OVI ' rei:c~ r~~J!~ Jt:~~~ 
D.."il.I" U 1,111 .. ?:TITDI H1..it, ij !I 
~re;: • i v~ 91STCM 12'49.lt'4 :&=~!t\~fz!l(~crgr. !E:;~ 
,.,i.fPIO .I ( I •ff. t '!I Htt:..,.!ICt ~ "/l;'T·~ t:Allld llf.~!:i 
V int ~IAT'J ll'>rt'Yo\M' ~"""" 

or.,.~~g:--..,f.g~~..fu: 
101111 "hit ,, ii'T't<r.: 

DlSl(fTI(S 
tl.U<U~ IH.lll!:tt.ta SS/50 16 , II-\ 
!.Llf!HA.MT 01.liU'M'U S&IDD l lil.t!li 
11.ffl!Al'T -Ol.EOTT'A DI/~ J!). IJ·' 

APPLE COUNTRY, LTD. 

P. 0. BOX 1099Call us ..• we can help! 1·800-222-2602 

Circ le 2a on Inquiry card. OR 1-800-555-1212 2602 WASHINGTON 
Technical Assistance, Order Status &California CaUs (619) 765-0239 JULIAN, CALIF. 92036 

http:Llf!HA.MT
http:IH.lll!:tt.ta
http:U'l'Klr.KD
http:a.l'!\Tlat.11
http:i-1~~.1t
http:o\"'TA.RJ


DiscMaster 1000 
Videodisc Interface 
• Enables compute1 con1rol of laser 

videodisc players 
• Works will1 any mainframe, mlnl. or 

microcomputer 
• Standard RS-232C serial interface 
• No modification required lo p layer or 

computer 
• lnleractive playback for training. mar­

keting , exhibition, and data retrieval 
• An cables and connectors included 
• Price: $395 

New Medla Graphlcs Corporation 
139 Main Street 
Cambridge, MA 02142 
617-547-4344 

Circle 287 on Inquiry card. 

I ANNIVERSARY 
CHRISTMAS S1'ECIAI.
* DRAWING FOR A FREE* 

Gl4dMll 


{&IXtwt[·J1 

czi.............;.;;......__-1-Jll 

FOR OETAI LS&OUA FREE PRICE UST 

CALL, WR ITE OR USE Ft/S• 


Clrcle 178 on Inquiry cerd. 

Verbatim®~ 
Diskettes 

Top-quali ty Veroatim Diskettes 
from Tech•D•t•. your complete 
supply and peripheral wholesaler. 
Dealenonly. 

C•H TolJ Free 
1- 800- 237-8931. 

In Florlda, calJ 
813-577-2794. 

~Ted>•D•ta<0<po<atloo
3251 Tech Dnve Nonh 
Sc. Pecersburg. FL 33702 

Circle 38S on Inquiry card. 

• • • LOGICSIM • • • 

• I Df~wurli.~Jll N!l'i 

Cl'/ ;\ I bose<I 
professi.,nnl 
togjc 
si1nuln10r 

• I Df' SMr-•rnt. m lliooi W .:U lidkr IC' .......,,'t 
..... Ut ~'l")~•.-.i!)nr'rfi 

:rrr.iac tUID. ~ twlili!ll.t2c 11l/ N!lilO'i tC\ mil'MOS\iwC.11'0.'I t 
.iillllll ilA....1 -~ ~ imd LrMtiU J ..tn. •11•1R!d«(__ll"'n;f Mika.. f'"'J""J;lll)<Jll

ikl4' ...,.,._,Jo.~""""'~w....~~P'~..Hittlillmntm.oolft:51• 
pil';ll IUlmm-11 111hci lkalMl'l:I aaL.e LOOlt"g M QJTft{Wr.al:tk IP tnduUft 
. ­ .....i-. 

't r~ il--. . S..11"!.alJ(ltM.,IMLOC;JrSt\• *- nlf.l lml 
lvt'• , , ...... 

~~w~ .... llM l ,... ..._ ,,,.LL u i U / I• wnoo. c-•· rM lb""' 
5'.K .. Mt; ~illlmt:\ ,Aill1 1n t1 ld1 C'P(M fWli j. ' llh''OllitKt9r) ,.n Q T 

~·IV_.... inf.imu11Nl, mil 40 t ~. 01 •"'d 
( (t.. ASSOC-lATI:s. !SW S1artrnt l>f.. Su Jer. (""~ 95\lJ. 

;l~L'l. (. POI, 011 11;111 1 1"1 4rT , ,.,.,lll •••r• • a; llJt.si l 
. g•g ......,. th.:alt. .. ~ lll •••• rCh 4.hd ,,, 111111'!'1.CCtATr 

Circle 111-4 on Inquiry card. 

IBM PC, APPLE, etc... 
SHARING AND SWITCHING PROBLEMS? 

GILTRONIX HAS THE SOLUTION!

l.!.'l Any CPU 

I 

MA,.UAL U~ITS AUlOMATIC UMITS 
2-6 Por1s OR ~-7 Ports 

S.let10-Sw11C~ Aulo·Sw1I•~ 

Sena1 IRS ?J2J1Parallti1 1c~n1 ron1c~1 

LOW COST ADD·ONS FROM TH E MAIN 
~~ MANUFACTURER 

<1\lGillronixu~ 3180 Fabtan Way p Ill ~llo CA 9o\~Ol 
415, 49l· 1JOO 

Pnmer 1°'" M.1lr" 
Moaern ui 

0111111 Pn11pu1al 
P1 111ter 2 

Lotl~r O•~llt~ 

Olrole 181 on Inquiry card. 

&TDK 

flexible disks 
Call Free (800)2354137 
for prices and information. 
Dealer inquiries invited. 
CO.D. and charge cards 
accepted. ~ 

VIS.4' 

PACIFlC 
EXCHANGES 
I 0-0 Foothill Blvd 
S..o Lu" Obispo. CA 
93401 (In Cal call 
(8051 543· I037 I 

Circle 2911 on Inquiry cerd, 

DEALER INQUIRIES INVITED 

51/4" ~ge:,~6~=CIOt! pntes/10 

M0!'>25 1 sldoldbl don~ $24.!JO 
M O!;SQ 2 sjda&ldbl d ns . 35 .00 
M0 577 1 s1detqLoact 961pl ll .75 
M0!;57 2 $1de$/qu~d 96lpl . .. .so 

8
,, 

Spec1ty Sotl or l2 Stt<:tor 
FDJ.4-9000 l sldeisgl dans. 30,ao 
F004·8000 l 51de!~ liens iJ.3 .00 
0034·400 I 2 skies/dbl d811S , 41 .00 

Chucks-VlSA -MC·C.O.OJAlld $ 2 Shlpp in11 

Call or wnte lor our d1r;coun1 ca1a1og. 


LYSEN COMPUTER SYSTEMS 
27"'°" Harpe< Ave .. SI. Clalr Shores, Ml 4!I08 1 

P~u; IJ 13) 777-7780 

DATALIFE • THE NAME 15 THE PROMISE 
THE WARRANTY IS THE PROOF 

Clrcle 243 on Inquiry card. 

RTL 
Relocatable 
Threaded $150 
Language 

RTL i• • new lllllg""ge whi~h retom• 1he 
<poed 1f'ld ex<cnslbility ol Forth bu< adds m•ny 
ilddlllona.l ad'qfltage~ a.s a r-l!SlJlt of iu man~ 
nructwed dic1ion•ry. Names. code , and vari· 
abl"5 are all stored In •ep•r•«• •re•• lor ""'1 
8""cra1ion of ~eaderless , ram•hle code, All 
code I• rclont>blc . RTL iupporu local v>n­
at>le" multiu1klng, redlr<!ned 110 , ~nd C•ecn 
allow• delinitlon• ID be chong•d retro•ct""'I' , 
All soorce code Is ;nduded . Ver~ont )re cur ­
rently avall•ble or under development for 
68000, 68.09. !loeo. 2eo, aoe6. soea. ~nd 
6501. 

RTL Pr ogramming A ids 

I08H De<1wood SE 

low~ll. l'Jj 4 9JJ I 

16 j 6/ 897·5671 


Circle 3'4 on Inquiry caret.Clrcle t90 on lnql.llJY oetd. 



IBM PC·COMPLETE SYSTEM­
SPECIAL PRICE 
PC System includes 64K IBM PC wilh 320 KB Floppy 
Disk Dri ve. Con/roller, Color Graphics Card , Moni tor 
.... . . . .. .. .... . ..... .... ............ . .... $2490 


DISK DRIVES FOR IBM PC 
Tandon 100-2 .... ..... .......•..... , ........ $240 
Shugart 455-2 . ..... ....•... ................. $245 
Thac 55-B. .... ... . . . .. ..... .. .. , .. . . . ...... ,$255 

MONITORS 
NEC, DYNllX AMDEK ............. •CALL 
PRINCETON GRAPHICS SYSTEMS 
Hi-Res Color . . . . . . . . . . . . . . . . ............ . .$490 

PRINTERS 
C•ITOH 
GX-100 .. . .... , , , .$240 /SSO• . . ,,, ..... .. $690 
8510 . ..... , . .... . .$460 F-10 .. .... , , . , ... $1290 
F-10 ............................•.........$1690 

OKIDATA 
82A .............. $440 84A . ..... , ....... $975 
83A , , , •. ..... , , . $690 92A .............. $575 
93A ...... , ... ........ .... , . , .. , .. , . , , , , .... $970 

BROTHER 
HR·l . ..... ..... .................. ,,., ...... $750 
HR-15 , ..... .... .............. . . . .. .. ...... .$570 

SMITH CORONA 
TP-1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $520 

STAR MICRONICS 
Gemini JO ... , ..•... . .. . . . . .. ..... .. . ....... $370 
Gemini JS •.. , •.. .• .... •. ... . . .. . .. ......... $540 

NEC 
SPINWRITER 
7710-1 .'' '' ..... .$1950 3510 . .. .. '.'.' .. . $1350 
7715-1 ' ... "' " .. $2100 3515. '''' ........ $1350 
7720-1.' ' ' . . .... ' $2400 3530 . .. ' .. '.' ' .. $1550 
7725- 1. . ' ' ' ..... '$2400 3550 . . ' .... " ... $1850 
7730-1 ........... $1950 PCB023A .. ....... $450...-..........
..........,........ 


HARD DISKS FOR APPLE AND IBM 
DAVONG 
5 MB . ......... . . .... .. .. ...... . . ..... . ... .$1450 
10 MB . .... . ...... . . .. ... , .... ... .......... $1650 
15 MB .. . .. ..... . ... .. ...... .. .. . .. .. ... .. $2250 
MEMORY BOARDS 
TAVACORP. • 
TRUMPCARD l . '" 
2S6K Ram ... . ... , . . .. , .. . , ..... .. . ... ...... $350 
TRUMPCARD2 
512K RAM . .. , , . , . . . . . . . . . . . . . . . . . ...•. , , .$550 
AST 
JO Plus. Five function Card .... . ........ .... .$199 
Combo Plus 4 function card. Fully pop, 256K. .$490 
Mega Plus. Fully pop. 512K . ........$990 
QUADRAM 
Quad Card. Fully pop. 256K .......... ..•.... $500 
BIG BLUE ............ . .. ...... . .. . . ... ... $470 
HERCULES Graphics Card . . , .............. $490 
MA'YNARD SANDSTAR SERIES 
FDC S 114 & 8" ......... , .. .. .... . .. ..... ... $220 
Mulufunction 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 .. .. .. ......... . . ...... SSO 
DEC RAINBOW 100 
Complete system 64K PC, Keyboard, 1Wo Floppy Drives 
DSI DD, Monochrome Monitor . .. . .......... $2990 
APPLE II+ 
Compatible Computer with 48K Disk Dr ive, Controller, 
and Monitor . . . ........ ... ..• , , , .... , ....... $990 
DISK DRIVE FOR APPLE 
Slimline, or Standard . . . . . . . . . . . . . . . . .... . .. $250 
PERSONAL ACCOUNTANT Sonware for your 
Apple lie and Apple !I+ . . .$190 
APPLE lie 
Computer System. Controller, Two Disk Drives. 
Monitor ....... .. . . , . . , . . ,, . . . ... . . . , . .. . .$1890 


631 E. First St., Tustin, CA 92680 
PRJCES AND AVAJLABIWTY SUBJECT TO CH ANGE WlTHOUT NOTICE 

APPLE lS a ttademark of Apple Compulen, Inc. 
IBM i• a 1radema1k of IBM Corp.f714l 8J8-9100 

Clrole 324 on Inquiry card. BYTE A,.....11993 525 



• TeleVideo DEALERS 

• Fut DumplRn tott 

OVlf 8Q(]j( pit disk.•.. •• • ••• .... . . • . -••G 
•Type Ah11d Wilh Print Scn1n 

84l Byt1 TrJlll Buflu . ........ . ... .. . . HO 
• 3270 & 2780J378Q Blsync Com1111111ie1tlons 

trom Phtm• I &B1heh . ' .. ... .. t7DI. ,3011 
• TullloDOS lor lUEVIOEO . . • . • . Start •I '225 
• 810S 81 Farm.ttS>g for B02H 

uw ti 20 MB .... .. .. . .. . .... , .... tlSO 
• &" flilk Driwe for 902 Dri¥e 

HtrdW1ri & SGllWtri . •.. , . . ... .. . . •UDO 
• RM Cobol fDr TwlloDOS 

Fii~ &,111m . ... ........ ........... ts25 

R111T1111 ...... ..... . ... . ..... . . .. •ns 


• Slamlby Powlr Systim 
200VA·4DCIVA·800VA . .. . • . . As ·- II 1313 

CPllP'ls r111l• tc1od trademark ol OiQit~ I Aose~rch. Im: 
l111bo0dsrs ; reglstOled trodlllfllltk ofSolt war• 2000.Inc. 

PLUSOlllER 6000 TEl fVIDEOSfUffl 

COGITATE, Inc. 
SPE Cb\LISTS IN UNICIUE TElEVIDEC SQFTW,l,Ftf 

24000 Teltgraph Road, Southfield, Ml 48034 
\313) 352-2345 

VIS.\/li'ASTE~ CAllD Act~pted 

Clrcre 74 on Inquiry card. 

$73.80* 
Single Board Computer 

Clrcfe 423 on Inquiry card. 

SIBEC51 


8051-Based 

Single·Board Computer with 


Monitor/Debugger 

• Versatile • 4 26-pn byte-wlde 

sockets; monitor will program 

EEPROMs.. 
• Af1ordoble - just $335 
• Perfect for System Development 
and Educational Appflca"tions 

[J~!~~;~~:~~~~~,~~~ 5"HM1
E• 

Circle SO on Inquiry card. 

FAST 
Factory 
Floppy Disc 
Drive 
Repair 
Specialists in the repair of: 

Shugart 
Tandon 
PerSci 
PeRSc1, INc. 

12624 OapMe J111enu• 
Hawlhoine. CA !ll250 
(2 13) 777-7536 
TWX 9 10·321-4448 

Cltcle 310 on Inquiry card. 

New Offer _ ~"~_,.'IL--- ~Wr"· 

OAK DESK $225.00"' 

70 .. x 30" x 29" 
Gin yourtell rhe worlupeoe you needl 

Large eofld hardwood work $lallon ha& 
ampl11 apace for compuler, peripherals, 
slorage, and your nolos. Shipped knocked 
down e.nd unfinished; a.uembles with log 
screws. Wt: 122 lbs. 
·we will pay lrelght up to $40.00 on ordeis 
postmarked before Sepl . l , 19El3.ol herwise 
shipped moror lrelgr11 col lect. Satlslac1 on 
guaranteed, Send chl}ck or money order lo: 

A.M. LOVEMAN LUMBER & BOX CO. 
P.O. 6 ox 90123, Nash•llle, TN 37209 

Cera1og s2.oo Oenter 1nquor10~ in•" d 

Circle 194 on Inqui ry cartl. 

SolwycMao .-OC ~ boltl 100!' •ece 
-- D,IMr> .....__ Al ....... .......,..i 

....... '*>do. ... 24 ,_ Call IDI At£E 

(800) 2.SMIS7 ... pricM Md Wm-
vi.a Md ~ c...d llCCIP*l 

Circle 299 ori Inquiry oard. 

Electronic 
Circuit 
Analysis 
• AC ;<nd DC •n• lytl• 
• Vr,ry i..1. opUmiud m•chin• langua • 
• lnfinl le elttult on multiple P"'"" 
• Worsl """'· "'1ri ti1rlty on•IYJi• 
• Sweep comporu...'fll valuo 
• 64 Nod... 127 branch .. 
• CompVl:! circ.u ib: 
• log or lin!"M i"Wttp 
• Full m. h•r.dling 
• Full rdltlng, error trapping 
• i'nqutncy mpon$<. magnitude md phaR 
• Complel m•~uol with ' ""mples 
• CP I M Sl50.00 
• Now •valloblr for MSDOS !IBM l'CI 5150.00 

Tatum labs 
P.O. Box 722 
Hawleyville, CT 06440 
(203) 426·2184 

Cfrcl1 310 on Inquiry card. 

Like-new 

products 


For free ca talog , 

phOne fo ll - free (BOO) 225-1008 


In Massachuselts (617) 938-0900 

Genstar REI Sates Company 

6307 OoSolo A"'3 .Str J WOQd lana Hms.. CA. 9'36P 

Circle 179 on Inqui ry card. 

DRIVES: DISKETTES: 

TANDON } Silm·Ll rie DYSAN 
TEAO or ELEPHANT 
QUME Regular MAXELL 
FOURTH DIMENSION VERBATIM 
MICRO.SCI ZlMAG 
RANA 

Prk:H Too Low 
To Pubff•hl 

CONTACT: 

RM DISTRIBlJTORS. JNC. 
P.O. Box 39235 
DENVER , CO 80239 
TEL. 303-371·2432 

crrcfe 342 on IAqulry c.erd. 

http:19El3.ol


Our Prices Will Get Your Attention. 
Our Service Will Keep It. 

Our Customers Agree. 

a word from 


- a customer ... 


TERMS AND CONDmONS 
Prices change dolly Coll lor c urrent p ucing & o vo1t001llly Fi 1ces 
based on prepaid coSh Ciders We accept cosh1ers checks. mone~ 
OfdelS. oon wires, or personok tiec s ( 10 days to clear) C 0 D -
slonda d c harges plus 2% handling jo r orders outside COi fOfnlo 
IV\asrerCarCI & VISA. - 5't hondhnQ Coll orri10 residents odd slate & 
loco1 soles !ox. 

CAIJ.. US TOLL-FREE: 

800-854· 7635 
IN CAIJFORNIA CAI.J..: 

(619) 562-7571 

• 

We cany: NORTH STAR • ZENITH • 
MORROW • EAGLE • COLUMBIA • 
TELEVIDEO • C·ITOH • TOSHIBA • 
DIABLO • SD.VER REED • NEC 3500 8c 
7700 SERIES • STAR MICRONICS • 
MANNESMANN TALLY • FRANKLIN 
ACCESSORY PRODUCTS• AND MORE ... 

fSOFTWARE 
FOR FOLLOWING SYSTEMS: ~·· 
AllosC?/MS' • · AppleOOS&CP/ M ·Alon• CP/ M· 
86 DisptovWntet · C1omemcoCP/ M 5·;· ·DEC VT· 
180CP/M5 ,• . EagleCP/M5«" · Heath Z·QOCP/ M 
5 ,• · IBM PC CP/M 86 • IBM PC DOS · NEC CP/ M 
5'•" • North! or Advontoge & Hoozon CP/ 5 , .. · 
Osborne CP/M 5 · ,- • Ot1ona CP/M 5·, • Software 
tor 8086 Computers • Slondord CP/M 8" • TRS-80 
Cossette Models t & Ill . TRS~Dlsl<erte Mode~s 1& Ill 
. ms.ea Model 11 CP/M . Te1e~1deo CP/ s· • . 
Vic 2{) • l(ero~ 820 CP/M 5 ' ,· · Cail lor CW:Jeol Pridtlg 

f HARDWARE 


PRODUCTS AND PRICING EXAMPLES: 
TE12VIDEO SYSTEMS; TS-802 Single Use1 Com· 
puter $2.632 · 15-806 Mullluset Syslem $5050 • 010 
Plus Termlnol $5 73 • QSO Terminal $921 · ZENITH: 
ZTX· Au lo Dial Personal Terminal $341 • Z- 2<1 Term· 
lnol $683 . OKIDATA.: OK-82A with frocl Of Feed 
$486 • O lgmph I tor 82A& 83A $45 • 2 Sut1er/ Se1· 
lo! BD $119 · OK Mk:roline 8JA $713 · MANNES· 
MAN TALLY: MT1600's Senol & Po1011e1 $1441 · 
NOVATION: J·CAT MOdem $HO · OllANGE 
MICRO; Grappler $125 - Plus Much More ... I 

These prices pre.pcmad 6/83 
Pt1ces change doily ­

~ coll for current pric ing
t.iiiiilJ and shipping ch<lrges 

I AUTOMATED EQUIPMENT, INC. 
8775 Olive Lane. Suites I & J • Santee. CA 92071 

BYJl! A.,.Wl 19113 527 



RS232C Compuler compallble 
Paper Tapl! Transm111ar/ Modl!I 612 

Stops llnd slarl.s on charac1er al all speeds, 
uses manual contro1 or X·on . X-off 90·260 
volt , 50-60 Hz power. 50-9600 baud. up lo 150 
char/sec synctironous or asynchronous: 
galed Internal or external cto~k. RS 232C, 
~rrent loop or parallel oulput, reads 5-8 level 
1ape, 7-1"1 frames per charao1er, even or odd 
partly. Desk top or rack mounl. 
AC1dm1Hler CorporalloJI, 415 Junlpero Serra 
Drive, San Gabrle~, CA 91n6. (213) 285-1121 , 
Telex 674 70 Addmuler SGAB 

Cl role 7 on Inquiry card. 

maxelt 

Floppy Discs 

CALL NOW - TOLL FREE 
1~800-328-DISC 

Dealer Inquiries invited. C.O , D.'s a.nd 
charqe cards accepted . 

All orders shipped from stock, 

within 24 hours. Call toll FREE. 


North Hilla Corporation 

3564 Rolling Vie w Or. 


Wl'lllll Seor l a\e , MN 55 11 0 

1 .aoo .32a.01sc 

MN Call Callee! 1· 812-770·0486 

~~~er 11,',:'.it ~·::~.::1:.U~f;tAlk' 1 :~~.~~::~o.:~~1·.rt 
~::..:;" H mall'! 1v111M'I• .,.,.11.., I "' ~liJ!. 1 .~ th• f~l'«!wJn 

IOIO l'C>, .1 l 
ZID 0.1000 
IOllJD UU);J.~ 

Aii • r . .u4". UN• ~OA'TH I• QOorl'o~•Ul1I• with • 1110 &1ppom • II 
l-.tun1- ·~ UI• ,.,.SJ•• 11- 'ttHCP/M, COOS. MIS..001 &l'O DIC 
DIHlr• Tlnt_• 11n.rriir. ~f •" Dp.1T1ll1t1 f')llf""1 , UN•FOATH .;.-in 
•¥11"1;110n .. fl• r\d-• 1cm • '" a" man eo-mm.k·Cl41I n'llq>fjcomgu<t•n 

Ttl. 11!1 llOJllf·ii·-'19 !Siuttaara ••Plilliff• n-tt o..,.. •lit•noa W ¥t11h 
o;;ar BOO " ew worih 1)1ri1t ~rcnoki• '"'ll•ac:tH l!I .na 1 1~rJ1i111tN ' 
t4kvt1>, • rJ"O ' a ""' ftYl"I 1\11\dllne, Ml'l•t1cecil 0 1• • l\d tw·m lrY.1 
1/ 0 . aru• • 111 •llil~l li!J\ I u ..rnbl.,. On• ll•d r•l • t• n.t: • lllMIUlh 
JU"PI)' oomplllt• dDoC\ll~IMU-l:leri foi- SUOQj~mlflG ..na ..,., f"fti 
OP• r n la ", In•" Hll'i' · •~·\lllCl .,'f1:11t l'to , CV.IWM • tl•l!l • I " "WI• u 11il rrt 
ttumtote1\11~iwnPfH, 

OptJc:uui '••rtt,..f: l~w• •~ •-111 c.1tt•" , na..-ona~Jto-1"1 ~~+9• 
wh·h -11 tnn~l\IMl\ul f'ilf!C"llOIH tt-GIJ•, uni•"'' .. n c:J, th • 
Wn11 FORTl1 ero..- com;itl• ' · Prloi T'M Dlonln11 I/Id ~JM fll• 
v 1n.-1•1 ~•lll tl •• , Huon.arnlnl .,,a •mt·~r rtt:1ro • PPHu• 
t10"11.._w;.-OP1~1 U!'l,.. 9t..e.1 

Clllffto.lirl U•IM j'&11tL1fh,,..lt'1 • l"l'figth.. fl'O~iH D"ll:~""·rk11 1 

• !$p..-.;f • "fl e# ~ ~ &i t•~ • 'E•M o.r lil ll 
• V u l• •'t o~ -Ofltl;i"• • Dnc.~m•rna t!ctl"I Qll•ll~V 

Vav' ll r!"la UNI FORTH ·•11ci:..-kl r. 

,rtcu r.ian H Sli&. Cjll II i!.r wrlt1 f If.I" GOJr h u b•'lld'IU'•­

Unified Software Systems 
P.O. 8o:m z&.U. Naw CProlhon, MD 207'8', eiloH H2·1216 

Circle 406 on lnqulry <11rd. 

DISKETTES 
3M Scotdi BRAND 

AT SUPER LOW PRICES 

WE WILL SHIP YOUR 


ORDER WITHIN 24 HOURS 

AND WE PAY THE 

SHIPPING CHARGES 

~COD ACCEPTED 

DEALER INQUIRIES INVITED 

CALL TOLL FREE 
800 922-8193 
IN CALIFORNIA 

•

800 468-1068 


Clrcle 382 on lnquliy card. 

SUPER-FAST! 
==zso== 


Relocating Macro 

ASSEMBLER 
$169.95 

OtrC'Cllv oMc•ales COM , 1-ll'.X. o• REL Illes 
.I FhH1bte REL 'c•rn I 11•1ows @xtcmal .a~t~:i :.no 
I ward5 w1lh comp.le! otAto ope 1a1100• 011 •n m 

(M1craYJll 1o;m11 optloniel) fe1nur .s Zl~og 
mnamon1es Wl lih nested maeioa.. cond11 1an i1!s 
nnd •t1Clt.1d.e MM U1mu.1e on nu Uns•gn 
0Qrtt:!:fll1M compac.1 1m rmOdltt te cDde w"-lc:h 1.1­
the~ proc:e:sted IQ JCJOl!ie •at•lf~IC1' ra re. rarities, 
v11e1c:uno 1temand-0u! hme •·lhlmg.s Comple te 
tltbng. S'l'nlbcA leDh! nnd tf'0~1-refemnce ou1,0.u1 
m.av be '5em lo ll'•Y duv1cB The pene-c.1 l OOI tor 
aHembly lenguBgt:! prognmm1n9 L.1 nll.1?1 •n­
clueled Manual o.rdy - 530 For ZBO C P' M and 
l'RS-60 

___s L IL___S}'stems____ 
••n&Q.llTM II~ ll ~ IU'TU_.fl 1.t. 1tDo1 • t,' t1J U.1 •0M"' 

~-4' fJJUil 11tt. \l1P4 f •• C--.hUO VtU.VCCOO 
~ ttui1 ..... ,.,..uu.. o... lf"'l -440£1.~ • ..., t•hPQ

™ !:P lit t~'l>ID 't"" 1 t-f ! ... nwiu:t l ~Cf' l '9~ C:Wt• 

Clrol• 357 on lnquliy 01rcf. 

68QQO

~ 

CROSS ASSEMBLER 

FOR CP/M-80 $ 260 


MOTOROLA SVNT AX MACROS 

LINKAGE EDITOR CONDITIONALS 

STRUCTURED WRITTEN IN c 

Quclo 1lOM?"~·H ll I~ 


~4J 'II\\ 541h mofn1n9 °" 


Sr•lllr , \\'• . 9N 107 O#U C\.lrt111 


Circle 333 on Inquiry card. 

NEW ELIZA FORMATS! 

AT U.Sll A !llJU.. IMP\.IEM.!::tiTMflON ar IN CJnOINlll £lllA.p~ 
NN'•~11);1Ji'Clfl rour ~OC;DmpU'lot ' 

Cru.f.o•t ~Tin t•WlAN:s~ llnt *'>/IOjmMlletilfiOl'AlltCI 
if icaM IAlltHlgilnc• dilrnat\&lf"ll"ilM provwa E;\rlA iJ s ftOl"lo.0-f(.iofHI 
OC.~Odl ~~-udil~-t•l.-.N111S'tl0\.lf'fl!o0 l1 1'1Mdtnit"I 
' RIOOftdl ~I'll h•I Olllf.n c;utnn'll1'1( lf l ll"U..,,.IQt'I • •nd ,..... ..~ IU a 1.., 
11tl!'l' &mllil"'"9tY llDOl'VUll•llel 

Del~'° Jllft-On a~.. Ni•lnltt1m1i._ lil.ElA NJ ll'ICfW' b•iOo:ll tMMir1 
•-a1libl11 '° ClefllOl"lllUKT!PUIW'"'ltiS ·~ ll'l f!Hll~ iilt~d d~ 
..... lliOM ~IOU I,. ~rr;J1'°'1 Vlit11ctl IM.. lllaonglNll ~I M:I-·...~WIWPw~r.r~DIJIM!WOQ'P!e!J'ULl~· Md 
~rit11:1~ of th•msTU1J t1N9tQ ot11t11N•\•i..eUQd~ 
Dra ·otOl"I)' t- JO Art:t•Y01rot-l1lllO~GuthQ.ol'm• Woas f f lClfMlill.C.h 
MitlOBQll!Qft-'1 wom1~ t"4 t:~ltVI SO-UlllCl!P11;00P1.a.M ~ 
~ 170.o.tl&.onal 

0r01Ml'DUrf.'t:lfffol~l.(ZA~t"Gl'°""UNf11~~~1j). 
re:~rod '¥1 f'lltf'I you nur a.qmoana 1111)' Oi.w'r.; lfl'4 ~ • N\ 1J11 ~ 
m.i!iil 01 ~i Cii!'I actual I~ 11kr 

llLlt& IS • \wl.AIL!! IN tl'lE IOU.OWING P:ORllATB. 

1 !i'lnCft0&8!- th•"'8KA:io11J •l.i. f)tws, lleClfm 

17!! tDf ~d \'t;f'llM- 1 .C.5 for A(;Citr_toll ScaliaVbrlloClrJ 


~ ~· w:tid bttwr'4KIBMPw~l~ulft 
'$ 26 ia1 Proht~ 'i'D,.Klfl'I .. U5 to.1 BM CltP.. BASIC *rai """'"'°" 

J 	 ~C..SW111tb11twiC0•1u11bQOot~ 
11!. iD1 Prullfdltd VQorlliOn - ...5 *cf(.+! BA.Sit SClilt<e ~.®'! 

• 	 S~llotrd 8 tnc" singtit dlll!Mdy dldi: lot .all CPl'M blHCI ~lttQut•r• 
l 2'o ta; EUZA CO ... ,_ U~ \lo tll'll MiaQIOfl li.A!~.ao S:JVJdl 

~ ~)I oit!Cll' dl.. 1111' a.1 CPt \11 t!llWG CDfl'l!k'lln LIC!lrCll y t.':tf!llC)a.l1•• I 
1-1,5 IOf' a1ZA COM - ti~ -.M Pl~UASIC.O~rc• 

~•a&:la t- Zto.iitmt111f1nct!MndttAR ttalltloatden. 
~-~-..._,fft\)ciil~a4:1G'LtaiH luJ 

ARTIFIC1Al INTELLIGENCE RESEARCH GROUP 

lllSA --
Circle 33 on Inquiry card. 

ANALOG-DIGITAL 

DIGITAL-ANALOG 


CONVERSION MODULES 

SOFTWARE 

CAIN CONTROL 


CALIFORNIA DAT A 

CORPORATION 


3475 Old Conelo .Road, Su to C· ID 
N~wbury Pu~ . CA 91 3110 

(8051 498·3651 

Chcle 62 on Inquiry card. 

IBM. DISKETTES 
5'1<'' Diskette 10 5'/o" Diskette 2D 

Single Side Double Sida 
Double Densi ty Double Den~ l ty

1291G '3990 

Solt' BOK of 10 Solt" Bo- o f 10 

• Add '1.75 lor Plestlc Library Case 

8" and other brands also available. 


cm= COD ACCEPTED 

DEALER INQUIRIES INVITED 

CALLTOLLFREE 
800-848-1101 

In N.Y.S. 17181 631 ·3925 
&ET·sv BYTES Otwl•km 
BB ln l11rnatlonal, Inc 
P.O. Box S84 
Bullelo. N.V. 14221 

TEF\MS: Prepaid ciders re<:e ive tree 5htp. 
ping within conllnonlal U.S.A Add 3'11. ($2.00 
mlntmuml shipping and handllng ch argo en 
•II COO and credit oard order"' N.Y, t85. add 
7'11. lllJC. 

Circle '48 on lnqulry oard. 

http:li.A!~.ao
http:IU'TU_.fl
http:ou1,0.u1


~ .

iPineeomTM 
The Alternative! The Compatible! 

The Affordable! 64K Color Computer Kit! 
Copyright Proolem Freel 

FEATURES: 
* Fully compatible with Apple® II + * Built in 2-watt amplifier for realistic 
* Singleboard for easy assembly sound effect with volume control 
* Popular 6502 MPU for large * 8 on board peripheral connectors 

amount of software for expansion 
* Game paddle connector on both * 14 key numeric key pad 

(p ease acid 5% shipping and hancar11g) sides ot case * 5-amp switching power supply 
DEALERS INQUIRIES INVITEOI * Upper/lower case * Auto repeat 

Easy to assemble! All components are clearly silk-screened on the high quality double-sided mother board. 
All integrated circuits, IC sockets, peripheral connectors, keyboard, switching power supply and the pro­
fessional high impact plastic case are included. 'Plnncom is a trade mark"' PW>eaµile Computer Prod- (HKI llcl, 

N • • • Big Savings On Peripheral Cards • • • 
5Y4 11 DISC DRIVE FROM @:J1£l"ltQ> Buythemlnkltform-AllcardsAPPLEllandPlnecomcompatlble. 

10001 M d i USA 100°' A I d Pl C tlbl BO-Column card Kii -­ · --··­ ...... Sl1D.OO EPROM Pr1X1rarnmer Card(lor?708, 2716, 
10 a e n 10 PP e an ncom ompa e so ­ Column card Assembled • . __ ... s12ua 2732 &27641 with on bwdsortw.ire KJ1 . eus 

5001 Fas·ter Seek' g Ti·me Than Apple Disk II Drive! Smanenn II so col catd w1sonswi1c11 ... 151.0~ Same as Abo~• Awn"'bli!ll . - • . . - •••.. 15.oa 
µ, . In . 1-llllA CP/M ~rd Kil . • . . • . . .... .. . 91.95 El'ROM lllasler by Al!par.u, 1nc . jtor 27119, 

I • • 1 Year Full Warranty Z-llDA CP/M ~rd Assembled . ...... 115.00 2716 &2732) v.1til software oo o·sc .. , 11UO 
Z-Clm with optnitlng svsiem . • .. .. . • 149.00 EPSOH Prlnle1 lnlert~~ C.ml Assembled.. 15.aa 

• 40 Tracks 16.1( flAM card- -~~leless" Kit . .. . • 51.95 EPSO Prlnte< lntert~~ Card Kit. ...... IUCI 

• One of the Most Quiel Drives 
• Color and Shape same as the 

Disk II Drive 

Olsk Drive $285.00 
ControllerCard $ 75.00 

Controller Card wit 13 Sector, 16 Sector Al.Ito Select $ 85.00 

The APPLE 11 LOOKALIKE COMPUTER CASE 
Made with high mpact plastic. 
Color and shape are 
compatible w ith the APPLE 11 

Keyboard '• 
not Included ' 

with thfs price! 

. . 

' Available As Kit-lncludes: Case, AP II Motherboard, SA Power Supply, 
AP II Keyboard. Component Set. . ... . . .. . , . . ........ . . . $575.00/Klt 

6502 CPU MOTHER BOARD 
• 48K on board RAM (41 1 6) 
• 12K on board ROM (2716) 
• Upper/lower case 
• Composite-video output 
•Apple II alternative 

P.C. Board Only $99.00 ea. 
Complete Component Pack (No AOMs) $175.00 

16K RAM card- "Cableless" AS$11 mbleo •. H .Dll Wrnnl IPI Parallel Printer C:vd-fpsoA . , '5.aa 
Tile Oispalcller Serial Ptlmer lnterf&CI! . • . • 120.DO 4lh Dimen1ion Pmllel P1foler CarHpson , H.aa 

HEAVY DUTY SWITCHING POWER SUPPLY 
for Apple II, AP-U™ and Pinecom Computers 
+sv at 5.0 Amp 

+-12v at 2.5 Amp 
-5V at 0.5 Amp 

- 12V al 0.5 Amp 
Size and mountrng holes are same 
as the ones used 111 the Apple M 

APPLE II+ COMPATIBLE KEYBOARD 
• LSI keyboard decoder •Full ASCII code output 
• Upper/lower case function • N-key rollover tunction 

•LED ON/OFF indicator 
l ' • • • -

I - • , . - . 
.. ... . .. -

, - ~ I.-.. - -· 
LKB·3600-N 

Keyboard Case 

Plaslic Cas.e $35.00 EA~ 

MICRO II CASE 
Made wllh ABS Plastic • Same size as Iha Apple II. 

with Numeri<: Key-Pad and Upparl l.Dwer Case 
• Keyboard Included 

$250.00 ea. 
Complete Kit Also Available 

Includes: Micro II Case, AP 11 Motherboard. SA 
Power Supply, Component Set ..$625.00/Klt 



Inquiries. invited and C.O.D.'s 
accepted 

PACIHC 
EXCHANGES 
100 Foothill Blvd 
San Lu.is Obispo. CA 

In Cal call 
(800)592·5935 or 

805)543·1037 

93401 

EPSON•® 
RIBBON 

CARTRIDGES 

MX 100 

S9.95... 

Clrcle 152 on Inquiry card. 

NEW! M·MOOO 
SINGLE llOARD COllllPllTltR 

r&AT\lllD1 
1.tim~~~rrt!.....-.A f.I llta.;stlri~tlit · lll.W.~ lllilltMi••OI. 
ltli;•im t1 .. 1mwt1ll'•0'4¥M•~ i.. .....~.- ............ 1111 ....!. 
J-..,1.,..,........ t., .. 1"' 11 .&. 1 ......1.--.......,,.4. ...lJIJQ, 
,..._.....,~~ .....'*"'"'"°"a;i..,.-..o--. •l....,s~"J 
........ ~.""""""' ....,Nlll'\. .. .....,.,QJU..dad.._,,.._~dl> 
.......... ..Q61~Dllill ...._ 

nJCSo 
. .... """'"' •lilla..-..... ­ "'-" !MO".Ujl:D-'i ,_.,....,. ......... r.wOalUl"t J1J)_.. 
M.a.Mm C'Pt1 a -i~PID.W . .• l ltJ.1111 
~. ..~tdi.-nilrl u.. 

tFin<-PJ 11.JJlll. 
~ •• It '"''oll -U- •aft 1·1••~ 

EMS:==­ 71 ~-553-0133 
, ., ll!Ga. lallt ~ 

Circle 159 on Inquiry card. 

AT LAST!! 

The first full featured 

Graphics+ Terminal board 
for the S100 bus 

• Programmable resolution up to 512Jt576 
• Terminal formal&'. 85x24 or 85x4C 
• Emulates an H19/Z19 terminal 
• Data rales In excess ol 9600 baud 
• Multiple graphics planes 
• 110 mapped (doesn't wasle host RAM) 
• Sprite rnanip~JaUon handled oo board 
• On-board CPU h11ndlesCfllC and processes 

commands in parallel with host 
• Simple yet powerful graphics commands 

make your applications fast and eesy 
• Drivern and example programs included 

paraGraphlos Assembled $595. 
P,0 . 8ox67 FuHklt $525. 
S. Ealllon, MA 02375 Partial kit $295. 
(617) 620-451 3 MasterCerdlVfsa 

paraGraphics 

Ctrcl• 307 on Inquiry cans. 

PC/FORTH™ 

Comple1e FORTH pro9ron1 dft\leloprnani sy$1ams 
10< lhe IBM f'erionol CampuJtlr. Pocko91u 
indllde inlorpreler/compll1tr wlrh vifluo l memal)' 
monage:mon~J lr"tt edi·tor, d.l.ltOm. K.n!!lttn editor, 
ouemblor, decompi1er, ulill~et~ 11111 and "'cord 
occeu modul"" o"d many domonstrolion pro· 
gram~ 150 page user ma nu al. ..•. , S100.00 

Sohwore floolfng poinl, lniel 9087 •upporl, color 
9rophlcs oidenslon~ and lorgel complier ovoil· 
ob1a or additional cost 

Spedfy PC-DOS or C!'/M-86• . On11 dl;k drive 
and 48 kbytes RAM requinrd. Soflwore >upplied 
CMi !Pl• mch 1rn9le sided iofl soctored double 
d1uuOy d1>~eHfu, 

LaltoMtery Mlcroqlfoma 
4147 holhoven Strool 
LOI -."""1...CA 90066 
(213) 306-.,.12 

... ... ~ ...ws.............._...... i ..- .. ---.i c-.
' 0/11.,,. . .......... -11-~ "~I lh..-i• 


Clrcle 233 on Inquiry e1;1rt1. 

RL1* F~~~~E BEST 
RELATIONAL 

DATABASE 
MANAGEMENT 
SYSTEM FOR YOUR PC* 
•791:. 00 lncludlng Report Generator, elo. 

;;J, Vin, Master Card , Cl1eck, COD 

JF ELECTRIC CO. 
PO BOX 37236 

OAK PARK Ml 48237 
313 545 0335 

FOR PC*YOUR 

.....­ ... llHtDC.1111 Uf'lilh't 

lllX • SO 
C.l_lll1'1'100t 

4.'s.... 
MEGA· BYTE 

• · tf olJJfto I TA:Llr.... _ 
,o-·r Ul.UO.,. IU W••800-327·1013 ~,_ ,,,., 

Clrcle 25' on Inquiry card. 

NEWJI !~~:r:r.~::;~~~.. 
,._ • . . F .. 1 lru •~ 1llocd1t>11grrc.01. .Of tnet1ut t lme

llll'JO)' rour.AJ>ple to lt:s hl"Hl c.ap1cl1y 
"" u.11ng Jpet:ll/J~ puli:to ol• 1 wl rrt Eh'lif IO 
\ , ovt1t1ndlngp<ogram1.Hc:h.. ~ ev•H•blo 
_ 

• 

"" ham llltj O'htr ;JOUf UVcd • ~ opl- 1t • J ,J OOS 

~lla~attS APPLEwfiRE 1eic. """" 
Iii.II "'" ,l.n a.1. ten•lY• ¥1rltly ot inl•rH•lnq, 

• 1-1.a.. ~:~~~::5~:'~: ~~:·::,~==PUl4flal 
~l\C.lvOtl"tQ , 

Bul1"tltt. Gqphle;s 
Gimd Mutk: SciOfJC&I 

1.Jlfl ll.n! ~i,n11i,,tb 

L!Urlry dot51!.t 1. 26..J;st41'11ntd~lC1110fhD ill"O now 

din> • (Ga,,,nl. 6 UJUllH.,.J, & iOropniUI & 7 !•n1eo~• I 
al S59.!1be11t:l'I w:t,yp.a)'rnou1? 

Order di reel from lhls ad and Save up lo $136. 

Buy disk tlbrary pac~age 1, 2 & 3 and gel a 

special bonus dlsk FREE - over 250 programs 

tor 1179.95 + sh ipping. F'or best •alue, ge t 

all adls~s lor'349, pos tage prepaid, 1or over 


' ~of ourbest programs al G5~ l!Bch l 
Call now loll tree : 1-IJ0(}-32Hl684 
Florlda: l -3-05·987-ll665 
fi.tOOH•'(ff SI 

HQilywlJIOd , Fl 33021' 


Clrcle 29 on lnqull)' caro. 

PConnection 
Th~ functions In one caret slot ­
Modem. Calendar clock. Serial portl 
T~ PConr>ect1on Ii a jll!'mwrn 1eleCCJ(Tt· 
munir.ibO<is c.m:l tor 1ne ISM PC w.ui • 
dir~I connect Beil IOJllJ3 mo<lf.'lTl . <l reat 
time clock, ilncl .l ~l'tra l UO port for e1<· 
pandeo commurncat1ons capat>1h1ie1 Th!' 
PConnecuon 91ve• you all three luna1on\ 
1n a Slllgle card 5IO!I 
The PConnect1CY1 h.u aut0d1a1 fToucn rone 
or pur~J and auicanswt'I. plus a tluolMn 
spe.lk~r for line statlll mon11or1ng So/r­
ware self.'Ct.l le protocoJ ill1d mode• 
Tht 1e<JJ time clock can De u~ 10 dLJIO­
drJf precreterm1neo phene numbers at p/<'· 
~t ume5 fxr:ellem fOf pou1ng . nrJ1!'rt10te 
rnotl11or1ng appl1C, uons 
PConn!:'Ctlon (~g-ll'l moden1) - SlSO En 
hal'lced PCormetl>On w~h rca1 time cJod• 
<1nrJ .aeld<uon.at RS·2n - l31X> Anott1!'1 
qu;iruy modem from 

,,,. m1~ro~"J "'Of.IH>fll•tDn 
2565 152na Avenue NE 

ReCmoncl. WA 98051 
(206) 88l·7544 

::~;~,,~c.!.~1~::''-~,!~Cotrl()l,- 1 ~v. 

Olrcle 270 on Inquiry card. 

MEMOREX 

l'LlllBU DllCI 

WE Will. NOT BE UNDER­
SOl..Dn Call Free (800)235-4137 
for prices and information. Dealer 

Olrole 299 on Inquiry card. 

http:lru�~1llocd1t>11grrc.01
http:306-.,.12


----------------------------------

~ Alspa Computer, Inc.) 
Pr1ee-perl01111ance leader Includes Z80A, 6" tlS/dd drives, J 
serial + I parallel 00!1 . winchest et l)Qr1, ne1Wl'lr411rg. Pnces­

' ~}.!_500;E.~~l'!.!_q~~~~_r~:~_i_~~~---- · 
SPECIALS on INTREGATEO CIRCUITS 

6502 145 10/6.95 50/ 6.55 1001615 
6502.1Vfi512A 840 10/795 501735 10016.90 
6520PtA 5.15 10/ 490 5014.45 100/4.15 
6522 VIA 6.45 1016 10 501S.75 100/ .5.45 
6532 790 IOJ 140 50/ 7 00 100/ 6 so 
211H200 245 25/ 2.30 10012.15 
2716 EPROM 4.90 51 HO 10/ 4 00 
2532EPAOM 6.90 5/ 6.75 10/ 6 45 
61 162KX8 CMOS AAM 690 5/ 6.75 10/645 
4116 RAM 6 10>' 14 
~!.~ lnseCTl..1!~.!.~~ 2i;Q!D.§~MJjga~~.L___ .19.~ 

Hewlett Packard [h~
Wf1!~_Df..C2!LJ!J!.I!.~-

Anchor 
Automation 
Signalman 
Modems 
FREE SOURCE MEMBERSHfPWITH SIGNALMAN 

All S'IJMlr\'tan looerns a•e Orrect COOnl!CI,Md lncl~de cables 
Dcmnec1 lo yoorc:ompu ler and to Itie telep/!Dna Sig"alma11 

Modems provide Ille 00;1poce·performance values,and slan 
at less Uian SlOO Dnltr Hd OEI l•~•lrin l1tUd 
Ma1k I RS232 (991 79 
Mallo: II lot At~11 850 (991 79 
Ma1~ 1V l-OI CBM/PET with sottwa1e (1691 119 
Mark V '°' 1lsbome looltware ava1la.blE:1 (12!11 93 
Mm Vj '°' IBM Pe1sortal Cor11w1e• 12791 195 
Mai vn Auto Otal/AUIO Mswei (1791 119 
M3rk VIII !\cll 212 A~lo Dal/Answer (399\ 319 ............ .. ._.... ..............-... - ..--·-·-·--··---·- ..-··-··­
DC HAVES Sm1r11110d1m Zl 9 
~~~-~:.~-~~.~~-!3~~- ----······---·----~~ 

............ -- ----·-.. --­

-----------·--­

fAOM QUEEN !er WIC 170 
~"'' E111ul1lor for Commodon 64 89 
Sc11t11111ktr 80 COLUMN CARO for C64 145 

1 

Soll~ Olk 2 L1nl Sl1~~ lar C64 or VIC 29 
C64MC Swltcll fnetwDl~•riul 125 
BACkUP Vl.D t1pt co,l1r f11 C64 er VIC 20 
CAROBOAR0/6 MOIM11l(tard • VIG 64 
CAllDAPlEFl/1 Atar1 vr:s Adapter - VIC 69 
CMDPfllNTPrinter lnleflace • C!l~ NlC 64 
CARDBOl\R0/3s Malhelooard • VjC 32 
CllRDRfTER l.Jghlpen • C64N IC 32 
CMORAM/1 fi RAM E ~pansiofl - VIC 64 
Ca111pl.1lt CARDCO Lint l.1 stock 
Cl Eand VIE IE EE Interlaces In stocll 

~~-~ kCofl\~~~ for C64·---~----·---~-~ 

APPLE-FRANKLIN ITEMS 
KRAFT Appll Jay1tl ck 43 
\6K RAM Card ftr A9PI• 59 
Stll• D1k 2 ln1I S1111d lar Appia 29 
Serial Ca1d fOJ Apple 99 
llll'C HAM/80 c1lumJ 111rd fer llE 139 
ZBO Snt card and CP/M ~ M!OttlSOll/ -235 
RMA Elite I lh CQ(llroller 389 
Parallel 1'11"ter 1merfacetGat11e 79 
AP'lt Du111,1111 IMlcnttkl l'tl~ler ltltr1au 115 
Apple Dum,11~1 wllh 16K Bull1r 160 
GiaQlll<i + Interlace 140 
Krall Pmducts lor Apple In stock 
DC Haves Mtrcmodem II 299 
PFS: Fllt IDO 
m:111,ort 100 
l/ltlet SO Column C~•o '209 
M1y•11 Stl!Wlrt f11 a.,11 20% OFF 
ftE Writu Wlri r,_.uar IZO 

[Icommodore 
See us lor Person1I, Buslnen. and Educ1tlon1I 

~9.~!~.~~-~~~-I~~~!!~.'!~..~~!~.~?-~!!.~.!~~1b1~---
PETSCAN I $245 base price
Allows you to cor111ei:1 up lo 30 CBMJPEl C:~mflllte•s lo 
slia1ed cHsk dr!Ves arid printers C:ornplelely lransp~r ent 10t~e 
user Perlec l f{lr ~choots or 01111 llple word prDCeSSlng con­
l1gurat10,_s Base conl1gu1allon supporls 2 r.omPtJlers. Addi· 

~~~!~Cll".1?.!!~~~~~~!:~~.!_---·--···----
COM PACK $115 
lnlellloent Terminal P1akag1 for PET, CBM. CU 
lnciu<le:s ACIA Hardware I STCP Sohwar~ 
---- --~--· -- ········ - .....---- ···--····-······.. ......... ............. .............. . 

VE-2 IEEE to ParalW lntetface 110 
Includes case. powN supply, ru~ B·tltt lra11Srnl3SJ011, and 
....sw..........11ch ...se.......lec 1ab.. .....le_charactei____rorwl!l's__ 111__n toASCII_______ __ __ , _ 
VIDEO ENHANCER lor Cammodore 64 89 
Realize video Qual1tv equal gr beller lhan comPos!te morlilor 

~~~-~_i_~~~~.!l..~~~~-~---- ····· ···-· · · ···· -----­
SCREEll MAkE R80 Column Ad1pler lor C64 145 
~-~~~!:~-~~-~~~~~-~~P!!~!~!Y~~!.~~1~~S_'!OPl~~~Y-
VIC 20 rnid11eta VICSargon II Cress 32 
UCKUP Vl.O 20 VIC GORf Ji 
vrc RAM Caras 1r1 s1ock Metror Run {UMI) JCJ 
VIGSuoorE~pafldeJ 52 VICRadar Ratrace 24 
VIC 16K RAM 95 Amok (UMI) 20 
T~oni EIll I So llwlrt Sna man 15 
HES Sol1W1n Rubik's Cube t3 
VIC Orncga Race 32 Pr1garrv1u;1;- Rel!!itrice 15 
~a Mais (UMll 39 fROGGTII Z5 
PrO!)ia111rners /\1d 4s VICAdventure Se11es 

VICTORY &Dllw111 lor ~IC and C6• 
Stri. I Sw~epers VIC) 12 ~0000 Kong (VIC) 16 
N1ghl Aider tVICJ 11 Cosmic OebrjS(VIC) 12 
Anrnhllaltv 16 Mven1ure Pack I Hi 
Adv4!114Ufe Paci\ II 16 Metarnorphos" 11 
Educahonal Pa I 11 l rek t2 
Strategy Pack I 16 Gr 31/e Roobers 12 
c~m~;;d;;c-6<1-i>;"riij~;~;~r~~ -A;.;~;;~~e Gllliie--iii 
Ml~n1Ch1i1 lor C64~8 1ue11ol play I9 
Carnf)J le' 's F11s1 Book of PEl/CBM 11 
C64 u VICSW ITCH 125 
POWER ROM Ut1l1t1es tor PETICBM 78 
WonlPJV 3+/64 69 
WordPro 4+ - 803 2 disk prin111r 295 

SPElLMASTEA spelllna che~k•r tor WonlPro 170 
IJISIC1itC: !or PET. A. fAAI. 01 ~pj)fe 189 
PET·TRAX PET to Epson Gr1phtcs Softiwm 40 
SM-KIT 1nhmd PET/CBM ROM UlilUlu 40 
Programmers ToolK•I · PET ROM Ullll l1es 35 
me RESULT lor cs• 1a& 
PE'T Soocemaller II ROM Switch 36 
COPYWRITER Wonl P11maor lor C64 69 
2 Meter PET lo u:: EE pr IEEE tu IEE€ Cable 40 
Oust CO\ler lor PET, CBM. 4040, Oil 8050 El 
CmC ln lt r11Ct& IADAT 800, AOA I~50 , SADI 11 alooij 
ZAAM - CBM MK RAM. Z60, CP/M 550 
P111nmmln1lhe PET/CBM (ComJultQ -R.West 20 
ComplJ fi F11s1 BOOk of VIC 11 
H.£S MODEM 1111111 Soltwan 65 
HES Soll11111 and Hlnl11u.11 In stock 
UMI produclr In sl°'k 
!~.~-~~~~£. lHE~J•.~~d1h11! loL~-· ····· -······ ·~~ 
flex file for PET/CB M/ C64 $110 
Da1aoase. Reoort Wnler with calcula1lons, MaJnrog Usls. 
i'ii"liniiiiiPfiic6·iiu11 F1Gi00de1- c·ai-;1uR11ey____ $5o 
M11Jcamplltr lor FORTH IOI lndependen1otlject code 30
iiMiflfP-Asc·uw-m1ca111ce• -·- ····-..--19 
EARL lor PET/CBM Dls1<-bast.'C ASSEMBLER 6!i 
SuP.r'f;ra;hiCi·=-BASIC LUQUlll E.llHiiUl·- 45 
Fast mac1'11ne langu~~ gr~phlc!~~!~~es for ~~CBM _ 

!AM/ROM tor PETl~~~---------~K m 8K s~ 
OISK ICU - Recollery System loi PETICBM 40 

DISK IISPECIALS 
Scotch (3MI s•· ss/dd 1012,20 5012.0a IOOI 1.95 
Scotch (3MI 5;' osldd 101305 soi zeo 100121s 
Scot.ch (3M\ 8" ss/sd 1012JO 50/ 2. 10 10012.06 
Scotch (3M) S" ss/od 1012.1!5 50/ 270 I00/ 2.65 

We stock VERBATIM DISKS 
Write lor OHier and OEM pricu. 

Senlmal 5" ss/dd 101 I 90 50/ 165 I001, eo 
SenUnal S" ds/dd 1012 55 5012 50 IOO/ 245 
Wabasll 5" sslsd 10/ 1~5 50/ 1.60 1001 t 55 
Wabash S" SS/da IOI 195 501I 90 100/ 185 
Wabash B" sslsd IOI 2oa 50} 195 10011s~ 

We stock MAXELL DISKS 
Wri1e lor dealer ind OEM prices. 

OISI< 5100!91! Pa!)llS ID IOI SS Hub Ring; 50 lar S6 
Ol ~ lllirary Cases a··- 300 5"-2l5 
fjeacl_~~.1'.~~•• ..l..!_._.,_.._......................... 

CASSETTE TAPES-AGFA PE-611 PREMIUM 
c-rn 101 51 501 !iB ioo1 so 
C·JO IQ, 65 501 82 1001 70 
----~~-- · · ·-·-····-······· ·· ··- ~ · · - ·--·-· ·· ··· 

O~TASHIELO BACKUP POWER SDUNCE 215 
Batte.y b~c~ upUn1nwn.ip •bl Power S1Jpp1y wilfl surgeand 

~~!'_1!~~~2.~~~~'?'.~'.-~~. ~.~'.-~~-~!.~~!~!'.1-~------ ··· 
Zendh ZVM-I.21 Green Pl'IOsOhor Momror 93 
BMC 12A 12" Grellf1 MondOI 85 
VOTRAX F'elsonal Speech SV51em 2SO 
VOTRAX T~pe- N · lalk 160 
VOICE BOX SPl!e!:lr Synthcs1te1 (Apl)4e or AW1l 
CornouSl!fVe Subsc11plll)n 16 hOurs lleeJ 3~ 
B111tlle1 "R· IS 01jsy Wbnl Mnlu 475 
Ptowrrler Parallel P11n1er 3'I 9 
1'u1mi~ ID90 rrl~Le1 wtt- Conupcad1ncr Melli 31i5 
USI CompuMOO 4 RF Modi.II for 39 
Da1sywr1te12000 w1lh 4SK ooller +cablB 1150 
Many p1 111t~rs ava11· ble fGemu•·Star Broth~r OKI elc) 
We Slac• AMDEK Monitors 
Amdek OXY· 100 PIO!ler ~90 
AP Pladuds 151

'" OFF 
W~tam1be Intel! ger1t PloHer 990 &-pen I 290 
BROOKS 6 Oulfel Su111 Sw11remr/Mais1FIH1r 5~ 
We ~lack Elec 1roholl1e ~ otulors 
SyHrfl~ SYM-1 1111,recem,~ltr 189 

!!!_8.!!.~t!!~.~-~~~~J~!E~~-~-~.c.~~-~-~!.~. 
~ 11asomc TR·120M1P12" Mw llor 120 Mtl?J 149 
Panasamc Ci· 1&a Dual Mooe Coo MOt1 11101 2as 

USI Video Manilor1-G11en or AMBER ZO Miiz bHn 
·------ ~utu !~~-~EM lft,ulr'iu ln~--

...71*''* Idafasystems 
Z29 T1nnln1l IDEC and ADM ca.mp11iblel 680 
ZT-1 Intelligent Com,mfcations Terminal 369 
ZT· 10 Intel Tennln1I wit~ Serial Port 340 
ZI OD I6·bll/8·hit Systems Instock CALL 
We stoc emrre Zl!mlh line 
•••••••• • ' "'"'• <o.• u •..-. - - ·-·---- - ---·...,.---.,. r •"'.-"'"'"'"' 

A 

ATARr 
SPECIALS 

WE STOCK ENTIRE LINE-write tor prices. 
Atari 1200 CALL OIX !4 
Vo11:e Bo IOO Anc~or Mod1m-Allrl 79 
FROGGER 
Thon EMI S41M,_ 

25 Ai.1 ~ (C..wl 
Ffrsl Botk el At1 ri 

11 
11 

E~uFn Stllw111 A,X Soll qr11 

WRITE FOR CATALOG. Adel S1 SO oer ri1cler 1or Unr1ed Pdlt el 

215-822-7727 . Wep;iy t1.11.1111 .Po1UPS surldCf' sr11pp1ngc; ll,H~es on~ ll prep.11(j[Jr ()ersA B Computers
252 Bethlehem Pike (ad cl e~lra 10f rn.1 11 APO:FPO <WI Pri ces 111rl11rfe rash d1sco11nt 
Colmar, PA 1891 5 Regutdr pra:es stiqhlly t11~l1er Pr ices ~u 11wct lo l lldnye 

cfroie 5 on lnctulry ce<d. 

http:Un1nwn.ip
http:Hlnl11u.11
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DUAL DRIVE SUBSYSTEMS FANTASTIC SAVINGS!, 

·~~·l' 1JISCi~\JE.\ DISK DRIVE $-4v~, HORIZONTAL OR VERTICAL 

Fully Assembled and Tested Units ON THE ORIGINAL S-100 MOOBLOWOUT SALE · 
ONE. YEAR P+ L WARRANTY F11renq111ms, lloblJlesls, i11danyvnew11o~-a.itstosavea bwwl1e. tlleSH~Oll 

On Shugart and Mitsubishi Subsystems lslhmswer.Mregulatedpo11'0110111nuptolD1Jrtl1111pydis.uroup1edwlt
amanlOlil S·IOO rmir stJpoly and 12 slot bus. ma~ Ille SH.too an mtll' 

w/IW!J Misu~sM OSI DD AsSl!Sll. • Tested . .$1170.00 Uonal C01111M1ler 11.lse Single be.lrd de51go 11\".ans no V1111ng trlll!l tM i:in~-er 
\II/tit() sn~gan ao1R ss100 M..cem + Tes1ed .m.oo S11pPi:/ttotltemllllleilllanf. ltiserm1ru1esall ~ni11oo~p1001ernsasstda1e<1 
w/1'11'0 SllligOll BS ROS/DO ,i.~sem • Te:s1c-d m~ .00 wlthotlltr limds DI 11.lGI frames who are fllt'ld louselermi11.!11011 .The SHIOD 
w/!'flll Siemans 120-8 S.SIOD A$Slllll. .. Tested . .m.oo Is IB!gmf!l!ld 1Nsrm111nwilh ama:c~ S·ll\H2 r.o · il1 fan mm. b~. 
w/1wo Qufllll OH ~/OD Assmn. -+ Te:sted mo.DO wit~ reset a/Id ~ey!oe~ Ille cabinel ls also enamel painted and si screened. 
Cablnfl A&TwlPawer Supply and ~ets .235.DO Foor A..C. 11111161$ aie prolilled lor pe11pllerar bookup and !llenty ol cullluts 
c bl 1l d811~ On/ avi!i • ror RS·232, oe1111ooics + o111tti 01Jr regala1 ms.oo pike IDf lhe69 60a ae op an - oon · t · Sl MOO illld 250 00 pnce I-Or CIJI 12 skll cabim!l f5 beilMJ SlASHEDt 
All ~1s A&Tand mbs)ll!IM 1nc1~ all o\CIOC w1r1ll9 ana ;o Plf\ 1!.11a ~IQ * * *SPECIFICATIONS* * * 
e<UJll I~ harizonlil IJl!l<ltlY1hlCll l11clu~ ltt lnlem.I fiO ~ c;bl< illld 1tquim lft 
e.:l!rn.1 30 pt all iaR JG-GOOO·DI s iuo 1"'6:1 ~gulal!il Unreguloled 

511, • SubsYJ1ems lWV 60HZ. +SV@ 6A +I!\'@ JOA 
THE LOWEST PRICES IN BYTE! wltwo 48TPI ss100 inc1ur1e; all tabl!:S ~5 .00 lJjJV/50~Z . ~\~: 1~ ±15V@GA 

a• Sh11gan 80lR 55100 - Slashed •. . ms.aa wllwn ~BfPI OS/Oil 1m~es all collies 5%.00 ooin settle I-Or tl~se Clle<p 6s1011mmitalii111S ~·ve seen e!Sewllere 1n uus 
a• Sllugall S51R Dou\114 Si~d 1.2 MG9! . m,oo w/1~1l 96TPf OS/OD includes all callles &%.00 mag. OWN THf BEST! XOR S·I MOO and S-100-ll C-!b nei . 1395.aot 
~· Oume Dalalrilk-6 OS/00 "TliE BEST"_ H9,00 ...---------~-----...;.;.........9;;!:..:.:.:::~..::.:.:.:..::::::.:..:.;:;::.:..:::;.;..;.::.:.:..=::;::.:...:....~~da·Mll!iiblshi F~~ tle/gbt Oo~ble Sided I Year P+l ' ' m.oo ~ ~ California 

::~:~~a~~.~~:1i5o1~v~~~~;5 L<oor ~: :~~ '1~~ c~Y~r:!e; 

8' T;mr!Jn B4H SmnltH llotlble Sidell U Meg. . .475.00 ~ 
r srtmens100-1 ss100 OHs~u NOWllt .1u .oa 8 ,, POWER 
511 " itsubis~i ullli!iilht96f.PIOS/DD7:i0 .m.oo S-100 POWER CCS SYSTEM 2410 .. $1995.00 
5y, ' Mistull'shi S1l111Hm1 96T PI 05100 750~ 315,DU For Two 8 • Floppys For 6 to 22 Slots 
5y,• Tandon lM-lOD-1 SS/DD 4aT.P.I 168~ 19UO +SVDC@ ~ Amps +B\fOC @30 Amps t Includes CP/M ~ 2.2 * i·Se1lall l·Parallel Po1l 
s • Tandon Tr.H00·2 l.8.M. PC Add-IMI! ... . .m.oo +NVDC @3 Amps +16VOC @6 AmflS * OMA Dis Control er t Hardware Vectored lnte1rup s 
5~. Tandoil JM100-4 DS/0096T PI 75() .369,00 -SVDC @ 1Amp - 6VDC@ 5AmllS * 2-Real Time Clocks *Suoports CPIM .MP/M .OASIS 

* WINCHESTER HARD DISKS * ONLY 59.95 ONLY 89.5Q
5 " l.linlscnbeS Meg'Hi!t'dDm-llflordallle sm.oo "UNIVERSAL POWER SUPPLY .... 69.95 ccs 2300 System, A & T $1695.00 
S\'r• Milllscrlbe 10 Meg' Hard Oisk - Twice ltle Space .850.00 l11tludes CPIM 2.2 t New 2066 MK Memoryt 
'i ·~ • l.llniW/be 16 MeiJ' ~aid IN; - Besl 811)' . · ~gs . DO HAYES SMARTMODEM 1200 t 2300 Malnlrame * 2422 Disk Co11troJler5V•• Minltcribe 10 lhf Tl!l lll ne a~ly 111i fnch11 wld1l 195.0G 

THE LEADER OF THE HAVES MODEM FAMILY
B" Ouanlum 20' M~~il)'ta WlllG!iester - T~'O fll.lllas 1895 ,00 *2810 Z.S~A CPU *Complete A+ T 

• 1200 Ba~d - BE'1 21?A ('.o,onjl.ltableB" C11an1um ~o · Meg Miur Plalt~r - OSl Popular ~95 . 0D 
• -300 Ba1Jd - Sell ID3 Conilldtl.ble * mo 4Alrt SerJa1 5245 .ao8" o an111m 85 ' M~llyle- Sjleel;d Olde! o~ lllis ~o~s er1 m~ .oo • Aut~mallc ~~ - Ttl\lcht~n! or Pulsea• !OMEGA ALPHA 1H egab!te' ftemo'lt.lb~ Dis. Can~ge *2719 2Serial - 2Parallel m.oo

• AulOmi!tlc S1nd. RucEM •nd Dlscon~etl
'!Ill SCSI M1truprocesw Conlr~'led lnte~ac~ • Built ·In Sp.eaker 1~r MOrull)fill!t Call l\lle *2610 CPU z.BO at 4 MHz .Only-255.00 
[CL'lllr~ up loFour IOl~BlA Ca11ridge Dril•es) 1S95 .CC Th1se 1rf \usla lew l!lltm$0l lll!Smll 'llOde1111200. ltie ~ l1'M ioue:Jn btlJ , *?m Disk Controller wilh CP/M2.2 . . Only-330.00 
IOMEGA 10 Megabj'le C!rt!ldge - otnlerl!(e P.C.8 m .OO 111 ta~ ~ p!rlonns Jll!il lllll'Ji iB) uilealJOn llJllCllOll yw c;in rrnagine, and Qr! *2066 64K Dyn~c Memory ' . O/l/jl-360.DO 
t i.AST MJNUTI: Sft<:IAL1!1 Buy ill~ Wlnc111s~ llifO ~g Orm il:o.t l!ld get i Ill! Plllll'illl (.l;lllrOll!.1 u1ln9 an1 llng~. wifl!W PfJCf sm.oo 

VIB!ti1 il:Q.1!1 hird li!l: in ~ IMlird ~1 CUSP ONLY 19UOJ • Make lhi1J9rnl)'i0< l?J!Stll Gel Ille Hiyri Srr.Jt1mollr:n 1:'00111111 CROSSlAU:'" * 23001\ Mafnlrame A.5s001 , +Tes!ed . Only-455 .00 
~ware 161!.DO . . Call Toi Free Fw Prlces'TD!ld '1DrD !.OKt alter lo!ma111no. *CCS Apple Boards . 

CUSTOMER SERVICE HOTLINE 1 • f7141 898·552!5 

MICRO COMPUTERS FOR MICRO$DOLLARS 


XOR 500 
~ r-4IMI lm>li I CUl'-'ll-! 
~ .. ;...l!lll'~ ­
IS))l)JlS.111:.7.am01-1¥# 

l<Jt;l)S>Ll-u.n,• ;. ~.,. ....,,,."""" 
~ "9Grat1a ~ ,_lll.-=ooll• n 
"'°'-""'°'"""'""'1...Ull••I" •• e..tt;i ' 

'lt1 ~ W. ll!lD»-"l :)' lt•I ! '''"'''rl'll 
I 1llll Gi»IW. l1W • ~r lllllll 

A(:(m!Xl2! fHrJ!pJ 1,000 ~?\'CS, U.S MICIUl SAliS isQllmg lcl ~hed line on~, a4slot-S-100il'JS~I« 
S)'!!1em ai S'E5 flll 64 or me®tY meaM th!rc's l\O ntEil ID add illy m~. ~h ~ il!d Cl'llil 22 ~~ 
sysrem (mc:J.~ iru·re able 1~ fllll r.Mf Mo lhoosana ~ere111 *ra~~ rama1s? TIs system 
will fl2d 11.0Rll!JW, ISM ,llAVAAO. !nd XOR Fomlais, Thu disk m!llr~nar 1; !D ad'latlUI! I! can writ! any '1,1efslze mr. 
;to~ Gt ooutle sMed single~ tllible denslly ~o . _II runs llOdi a· and 5~· • ~! II more S101age Is l'l!!eiied, 
~ Oii lll S" s~\»yslem and VGO 'll ~ ablo ID AEA0 ANO l'IRITE the IBM 3740 FOfll\1l - a" lnlkiSlty Slaflll01d. Th! 
~Wlf fnr.lu <lr:s 5 • lllpJly Sl!lra!J!, ~ slol S·100 bus. 3ooard >el l>ilJi Z·BllA@4r.IHz .. 2seial AS·2l2 polis. 
Centroolcs po11 ~ tw0 ~tro:e ~Wtes r1111 al lree ulllir1 so11ware PJl1g 'llllh CPO.I 2.2. 

S-100-4 Mini 5V• '' System #S-1000-83 .•............. $995.00 
Uni! I to a cust11111~ ­ otter ~res Supt 15111 1!183 

XOR 500 
........ ~~llJTN"olllrilrl1 • m1Blt.i1 

· - f!\llJ; • )1111111-k"¥ • I 
~"1' • i~ll!i01i1 • 1511Jalll ... 
; SJ.f9 ~ · ~ · t!tl t t'(!Fltf • 

II "'llM5 •~· '""'"I......,-tlOlll!lof" ...141 
llll!D,il-~ 11~1111 

HARD DISK 

$1995°0 

C-t1-J91 ~~~~ ·=t1. Jill' ·: 

tMjl llolil'ml """""'' '""""""l'Imll<tl>1'N "'.. e• ~I"'"'"­
~~ ,..,.., .....'"" •"""'11'1'-" 
...l)Mjit:•'<ct '°~"'"~ l• 
fflU'Ol'l """ - ~~~ 1111 
-­ STAIWJ G~ ~·• .l'I'"' - <!;if­ -~ IV 1111!1 CNllI. l If'' _, lnl OI 

i: ~11 1~~~~t!'tl~~~eo~,, ~.!!:1' "BT!il.IY zv~·~ -.. ;u. ., C',"?"-4[ 
""""'.,;mw11 ,.,.. "' ~· -.,iqn,; 5~d-IP>Jl-oio'l! dim;t"'~ 
~w liql -CJJ-'9•-m•Wl<""°'l'"~•°'l· - 0.1'llrillllim111111.JiJ:W>~111CP1 Miton~< '°"'I 
"~"" F<CJ!M<1'*"'1~~,;."""1.;,..,"'""jt~..,"""' 111m"""""'•,,..,.•e"!•IU!e:.,.~•-r.>J 
-l• lllll»!IUirQ!hR® r1>t~-IJNIJl'lll""'""'4 !II Wl!!'.\l'•JY11!ll' ! , """'1i•"'~r or... •ro 
,...... U*_)QJ._..._..-~_.,..,. fllli)lilll ........ llCll ~­
PJf<~llll'llO• ~ •il!IJIJ)l)<q f'~­~­.... I -Ill« · aloini. i>~·Q) M""""'­
-t'Cill'a!Ollll'Cimt'!S-lillllfll'\Oil ... l<lftO' !I 1"11 !l1i!H11•~0 ,..uto5~~-•~i"!i:! 

·~ 
XOR S-100·4 Hard Disk #S-1 000·89 . . . . . . . . . . . . .$1995.00 

llmiled q~illlilleS - Oi'f!I per tl!S!M\el - ~pies 9/l:i/l!J 

531 8'tTE A11p1 191l See Page 291 lor Additional System Information Clrcle 401 on Inquiry care!. 
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http:Only-330.00
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ORDER TOLL FREE 
* EAST * i:l WEST * 

1 (800) 435-9357 1 (800) 854-8174 
In Ill. (815) 485·4002. In Cali!. 1 (71 4) 898-1 492 

It II' ft MICRO 
• SALES•

* MADE IN USA * BUY FACTORY DIRECT *. 
'* EAST * 11 Edison Drive, New Lenox, Illinois 60451*WEST* 15392 Assembly L~fle, Huntington Beach; CA 92849 

PRINTERSOUR BEST SELLING TERMINALS 

NEW ARRIVALS! NEW MODELS!
Mds ~~wpiolnt AIr~~ hiyh ]i<l1ormance temjl\CI w/~~ SCI iii1ll d~ 

hyooard Featuies Include 
t50- 1 9 . 2Kllalid'a~ * Screen Iii. Fo~n'"11~~ 1---..._..__J'*" Remsevldeo 11ar. 1~1eiisity • Vlsuil IV~lltlg.ntillg ..... .,_,Mllll-IWIJ;(Xl~i't•ICP;'N!Ch<>o;J 111">1'!1 '<!• IW'!(>l!ll>l 

istl IN:r.rt·tlOtli u1~~trr1 ~r t» lfOOJf lni~i1!M)"\lfr(tftl J:M1
* Fullat*jponusu ,_.,..,, !'ai11<1"9' ""''""""';rio:oto.-..""1- ..,,,.,,. ...,."""""·'"' 

~~nu•:_rccin~__ ;.•&;i.t1Wl!:: Yi i~J?ilf -:MIM1V..p;tC..-;ai ~l"t9l2~ 
·1n ~Mtect" - Thl~lbf\QJJ'4tr~'"H'liitl• 'ttl#~l}~11~1r.41= 

internationalctlaramr sei • ~ W?1 cur~ 1ening * 
ADOS Vlf'llPOI NTt1•lfXl0·04 ... 

~~J:rn;~=~~~:~~..~s:~I] ~~~"' 
Telt~ld10 !110+: SJ1! rou1 eyes on agre<al green scree11 wtfeat~ri!S II et 


llti• ·::.~~~'L~to.td:. :: - Yl(Ml":fi.71 u
1

~ '::,!,.'~~
sel ·1e.$1 • Fun elfilll'lg * Tab options * cbrSD! CAJnlrnt * t6 vtsual•llribules 
Bulh·ln 

nk or steady 
II e, , crllO~!d11>._1~co".Aiau.• ...,.. IM• ~U"'I•-~•1everu video, mollitOI mO!t'.!. half lnt!lllity and b'OC~ OI unilerline. .... "'' .. ~I · ill '"' llllC! 11'11.111 

CUISOI *Full nvmeric ef!lild *92519511 emvtailCA * Qlllll!Mlo.. H,.-11y .,_,-.~~·1101~""'~'""lff~ll1~ ~1Jlltt~I 
~ vvM~t..,tli~"f!IS illllDll'l"'"""*._.,,,.._,, ~...-"1P'•J!IOl-

ll'Dt lilt' • & lfi);& ~ 1:11 W'WUa ~-. m..111 r.tm l:4 Nti 1117; 
TREYIDEO 910+ iT·IOD0-05 . $569.00 
XOR 500: Anew Yldea dlsptay tl!lrn.fi featuriflll t Screen till * !lt!t<tll<d eyoomr ""_.... Pl"9••le;t 1111.....,_l"'""•r"""'d ltilJ,.....,._

M:'f~ l~ Jlii;Ulldldl t1l:O'tn ti "'1-l""Atl'~*9c~rsor roJJllol eys * ~ lunGtionkeys *1sereeo amlbutes * ~5th slalus 

nae * 50· 19,2K ~d • CIMU11111 + fief I.lb *.ind ~rt ... A.II 1~~ ft!I~ 

With alijY 6 roonlh warranw m etills terminal lhe be~ blly on the marl:el 

X-OH 500 l'f.100D·1S $495.00 

TeltYl~10 915: From Ille ll)llb)'isl lo Ille ba.sle professtonal l~ls jlOjlll r le!llllrial wilt 

m~r nee1ls. * Detacllable keyboard * Numew; !'/p;.d t Grm !Cli!!ll *SeJ1 

(est *rime ol dai' play • Programmabl~ lunctio~ ~EYS • 9121920 IJllUlalion 

Mrdware/giftware progra1M1able c~m~vratlOlls • Extra memory Pail~ • f01J1 t 

5WI chable1-0reign l<ngu;;;ges * mt screaB * 25tll status line * 

lELEVfDEO 9!5 IT· IOOQ-08 sm.oo 

TElEVlDEO 9)0 fT·t00(Hl9 sm.oo 


Th! 4 slot S.·100 sys1ems b.elow are equipped with XORZ·SO 4MHZ three boorc se . Each can run S" or 5" disk s4mult.1ndousty. In addlUon to the hlgh speed XOR mini lormal, thty can read KPRO, ISM 
an-0 Morrow s" disk lorma1s . Each Ms a modular du31powe1 ;upply s~b cllassls Thev are Ian cooled. Standard 1/0 is 2 S«lal porls and ooe eenlronlcs pilrallel f p;insion 1/0 's availabfe 

:fil1=:: ~;: :=: :::~ ::::: 

MICRO MANAGER 

TWIN 51/4 "MINI 


"----- - Don 't be looled by lhl1i svs111m'5 
small portable size 

• Full 6~K cl mem01v wi th an 
Industry s1a~da1d S·10D bus 

• Includes CP/M 2.2 and many 
uU11ties on two dlsl\s 

• Add o~ a ha1d dJsw when )'OU 

oeeo more swagv 

**COMPLETE SYSTEMS** 

Dual Floppy 36BK SSIDD . '' ..$1445.00 

llllal Floppy 750KSS/ DD S1595.00 

lliliil Floppy 1.5 eg OS /OD $1645.00 

C~assis ~ No bGards tJo dril/es). .$ 425.00 

MICRO MANAGER 

MINI HARD DISK SYSTEMS 


+ 20 megabyie unrormaU6d ,}~1 
- - --... 111expensive bu t power rul, small 

enough 101 portablllly, these mini 
hard dlS): sr.;1ems nave a special 
XOR lnlerrace to tile S· 100 bus 
IM l tcaYtJs ~n S· ' O(l slot oiwn lor 
expa11dablfi1v. Choose lrom 5, 10, 
and 16 "'egabyte sizes (6 .5, 12. 

5 Megaby~e Hard Disk wl 750K Floppy . ..$2345.00 

10 MeilabVI e Hae~ !lsk w17 SOK Floppy 52475.00 

16 Megabyie flarcl Disk w/750~ floppy $2545.00 

Many Orher Canflgura1/ons Avail~ble - As~ Us.' 

8 " MICRO MANAGER 

Our most popula1 compu1er 
rearures- a 4 slol S· 100 bus and 
S" Industry standard f01111al . 
Reaos and writes 1he IBM 3740 
IOfmal as well as any byte/size 
seotor Ell:pan d~ble? Ves, aoo a 
hare dlsk or canrillge subsymm 
when ~oor da1a base grows. In· 
clulles CP/M. 

• System wilh SS/DO 1.2 Megabvtes S1795 .00 

* Syslem wilh OS/DD 2.4 Meg<1by(!S .$1995.00 

* Syslem wllh NO Drl~e3 (mciudes CP/M) . $1 195 .00 

* Syslem Chassis (No boards, no drives, no CP/M) S 39UO 

The 2 stot comllljirtlal grade S· tOO systems ~tow h;ive all ot me lea1u1es 11sieo aoove plus a mas;Jve 30 amp power supply capable of the e~pansltlfl we upect yilu will do. All units are cooled by lo~r 
inch tans . Ea~b ;ystem must pass 2 days or constan1 re.id apd wnle dis ltiS!lng without a siPgle error tteJQfe shipmen . One yeat aQmplale wattanly Is /nctu!Md. 

OFFICE MASTER PROFESSIONAL 8 " HARD DISK
BASIC PROFESSIONAL REMOVEABLE CARTRIDGE MULTI USER CAPABILITY 2-7 USERS 

DISK SYSTEM 

Bll)llng lllrecl lrom our laclDr)' 011ough our Ea!!l rx West cwst s.a~ IOc;rftLIJ ,,~~'11~*" !ID...:;11 lllr-Q 1ei~.,._ 1a l.8Er'... roir.-.mt [;I.ff•• IS'ro'l.'li• w/2 SS/DO 1 2 ~ egaDytes . s2295.oo 
.."" 1NI IDNQ R ,......,.. ol J fCI li'li FNtnl ~ Pt[V(A ""'out ot ;torfgll mi POP Uom assures ycu ol a sr51em thar Ills you1 needs All orcl~!s1on;it a· 
.fl ill'lllllit. ig g ;artmfp ~ 10 ~ 111ot1 •Da •lil#!Yll'i cf 11•.u .If fC'v' '11'tQt.rtOI• w/2 OS/DO 2A Megatlvtes Full Hf. or Slimline ,$2345.00 sys1!!1ns are cusltlm bulll 10 tile cusorme1's spccific"111fons. Yoo'tt not ~ndi\M 1rt~• ~ot: ett11'ilQ;U •1111 c;./ 'iJ 1 J ~'°"1 ",51 

l~ls Ind ot llexltMll ty With any compot~r company. anywheieBuy thebasic prolessional wlm thinlme cirlves Uyou praq 1-0 UP'(lrade Good * 10 Meg Retr~able mlOOge w11 .2~ Flcppr 13695.IJG 10.20,40, and 85 mcg~byl e systems wnh OSIOO 1.2 me . fioppy
lo a hard alsk In tne luture. - 10 meg. S4395.00 I 20 .me11 S4895.DD I 40 meg 5745 I 

85 rneg . 55345 - Two um hard disk systems add S695.00 (in·
gerw * 10M.!9 Rmu.<il~ c.irtr11191 wlr~ ' 211'4t floo~ l~195.OG 
8t$I • Tiit 10 ~eg ilf,»~!e W111~ 4rll'es s.4595.0G* Systl!lll w/oo Dnves (Includes CP/Ml $1350.00 ciulles CP/M & MP/M) - nuee to Seven usersado e1nry $250.DO 
• ID ll!gm)'I! ca11rldq>.l - S10ci ~~ llll'N l 50.llO per user - 17 Megabyte car1!idge tape backup add $1495.00• 12 Slo1 Chassis w/nG Baards . Drives, er CP/M S 495.00 

Clrcle 401 on lnqul!)' oer~. See Page 291 for Addltlonal System Information 

http:s.4595.0G
http:S4895.DD
http:S4395.00
http:roir.-.mt
http:S1795.00
http:52475.00
http:S1595.00
http:tl!lrn.fi
http:L~to.td:.::-Yl(Ml":fi.71
http:ttl#~l}~11~1r.41


Wasting Money! We Hne the World'sMost 
Cast EffecUve Dtvtlopm1nt System. 

• lnclu:d• Hl~•Odl 1,0, & ,pc*"rtt.1f 
100'4 "*'11n• todl .:tllor r 

-"'i. • -ggor ulll1'Y prog,,...,,, l~al 

OUR PClOo '• sonwARE PACKAGE TURMS 


VOUR IBM. PC INTO A 


oec• VT'100 .... VT15R 

Compcmlb1a termini.I 


Raqu~rM : 64k, 1 drM, monochrome or colot ldpt wldi 
~S.80 di•P1•Y. •>VO<"""'· • nd IBM DOS or OUNlll ' ~ 


PR IC EO: S89. \SUI. VT 1()0 funclloMI 

Option>11 l.ocol Pr n t« t. Co pV 10/lr0<n D~I<. 


GMS 7525 MITCHELL RO. 
SU ITE 101 CALL OR WfltU 
EDEN PRAIRIE , MN !iS344 !612103?•9194 

•lllWI 1, ....t;lfHft lJllMMm.11 o•lntflfl.lltiO;Nil 8uliflt:U; MIO'lln", 

OE.C;,VT •" r•U...ed !~tit:• o• Ofitldll El:!~Kll Carp 

ootrl~KhatJ.ademar atOlillSi"'mSuh w•r ~P11Jtirl, 

PC.100.. GM.S. IH'e 1~ru~ 0.f'IK.11 Mao $-ys,1•mL 


Circle 177 on Inquiry card. 

5y,'' dlsk s t.clrage 

i.mnt1Heatl1 
Users 
Double Your 

capacity without adding a driv • 

Get tw ice as much from you.r H88 or 
H89 microcomputer. Our FDC-880H 
floppy disk controller, in conj unction 
w ith your 5!{" drives. fo r e.xample, 
apands memory capacity from 256 
bytes to 512 bytes per sector. 

And it handles s ingle and double­
sided . single and double-density, 8" and 
5\1," drives - simu ltaneously. 

~-t 
C. D. R. Sr111m1 In c.. 

Controll<d DI.ta leconllnt S)'1lc1111 Inc. 

mo Clairmoat Mae Blvd. , Son Dl<so. CA nm 


(6191560-1211 


Circle e6 on Inquiry etird. 

Maxell Floppy Disks 
The Mini-Disks 


with maximum quality. 


c1rcle 299 011 Inq1.1trt c•"'· 

CY232 NETWORK CoNl'ROLLER 
AND f ARALLEirSEttlAl. I NTERFACE 

'llfiflC'Qnnr:ttrilorr)' A.Sni . k Torcomputo­
JO •nf ~·biJ pu allel TTL 1/0 port 

.aud wrn'.b with u n~ po" or 
'1p to llj pa~~l 11oru 

lnk\'ci":lll nuwork 
mnfi~f"iltlun !li . 

..-.f mak• codl~g '"' 8'bll Mlcroo 1

" - "'""'• Program from Q:am.thOdOI• 
~~~ VIC-20 l<e\'bo.rd lnlObuOHn 

12t11 P....- - itK ROM emu&a1or 
• • Jumpeir 10 11r1141l A.OM -II 

• T•i pn>gfWN 1.;; ctrcu•' 
• 	~llHn EPAOM progr.,_ 

lll"dpew1rouppjr 
• 8'1ma & run• EPAOMS '"' 

'"" eommo6o<1 v1e-.20, roo 
• Comll..t'l1<11"'9 nljln\lall 
• 1'"111 EXPANSION POflT 

PROMOUEEN CARTRIDQE OHLY 11911 

send for Free Brochure 

~"=~~~~~~=:;.~v:=~~ 
°""'-~C..--llCl--..... c.mol•'llv~.·at~l M.Pitli:nt0·~11~1 

(Icommodore 1pproved product ...,.. U.S . CAN 
Ult.llO ...,121.11..,., -...... 
PUil ........ 


Clmle 124 on lnqul!Y a.I'd. 

INDUSTRIAL CONTROL 

MICROCOMPUTERS 


We have six single board computers, lwo 
video boards and 20 other control produc1s. 
You can use our products for security 
systems, heal control, llghl control, auto· 
mat!H'.l slide show, Lratnc llghls, Irrigation 
systems, home compuler systems, auto· 
rnaled process control, and robot control just 
to name a law. OEM prices eveUabta. For 
cata log call or wrlta to ; 

JOHN BELL E NGJNEERJNG , I NC. 

1014 CENTER STflEET 


SAN CARLOS, CA. 94070 

(415) 592-8411 


C1role 47 on Inquiry can:t 

wabasli 
h.!4 l=h.!.f[• l iil'#!J 

Scotch 
DEALER INOUfRIES INVrTED 

FOR 
ORDERS 

CALL C:Oll. ECT 

(614) 866-3462 

Q.lrole 128 on Inquiry cud. 

Clrcl• 31 on Inquiry carcl. 

MicroScript 'M $99 
Stale of the Art Te~1 Forrnane r 

• r:nl!flt m.1fktJP 
• ul~ l!a lin.U:iJe page wHn mul11pt.e a>tumM 
• m u 11 na t'lt:acil!rs.. too1~_r5~ ilml 100.1no1111 
• il'UI0!1l11iC Will~ it.1'4 OfDh ll.11 il.lPCHll!S~DA 
• tlutomllit sec~ n mlM!!Mg 
• ilUlome•lc litbtl! c f .:; onlOIJ.ls jilid llidP 
• ~UIDAHUIC: bulfe~ . f\Utnbef, l:J\IJ dt flnitlou '·~rs 
• l ~Mg r1 gu1cs 

: l~c1 1!r~;;(~~1'1!~1::l~r,d~~~·a:~ 1:~~rian 
• bold. u.lwfi11R;or~. 1Ad orooo'ltVROI tr1~olnQ 
• m.1eras AM symbob 
• m11t1J:p.lo llltl ul ,_1u or ul'IMtntlad $1to 
• direc:i oniiter ccn11o1 
• IDS. Oun••. Dl•Olo. llEC. C- 1101! . •l!G ;ill nv 

MicroEd'~ $49 
Cu510mtzabli> Full Scr@en Editor 

• full .cutt-or conCtol D)" c.n111.11c -Cf. wont 0t \lne 
• .po51UOO 1a •op or ·boflt'J;m 1111 rNll\Oow or t1lr 
- set11ll by uni!. half wtrtd&N, lJf ruu wtnd!1¥1' 
• t:rlobat 01 HieC-'tiva tl'1CI lhd 1C'J•lac.e 
• dottne by cnairocU!(, word. I/nil. °' bloc 
• 1uae1 oxr.omiWI rnM Inti» cunvn1 me 
• t:OPIJ', mOYl'lri;~mcl w1ttll! blo~ks °' ae111 

: ~~'J;:,Cltd:r~:ct;~ t\!3l l 

i'MltRJlftlilll'liS . ...... llS tf(ll lo !D Q.rt~NlJfll P... 
1· S5'SDCl'l-U.~.,,,. CP.~-.!l'i' !11'.' .ssno 

Micro'lj•pe"' 
6531 Crawn Blvd., Sulla 3A. San Jo5e. CA 95l20 

(4D8) 997·5026 
~ C,f'fM.IO Cl'\-Ui4il!I •f11 \latllli'fMIU .. 0.,,W Rtt•~h rc;.omi 

• U1Mt*"'611LU IB M ~.,-peo:~ 

I 

Clrole 274 on Inquiry card. 

Circle 298 on Inquiry caret 
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A sl im (1 %") fan for Apple II 
a.nd at.her computers. Slides on, 
no installatJon necessary. Two eKtra 
outlets, leader cable, Illuminated 
switch and spike arrestors. 
OROERNO. $ 903-APL·FAN· l 54, 5 

APPLE COMPATIBLE 
KEYBOARD 

Heavy duty error free switches , 
switchable N key rollover, last key 
repeal, upper/lower case capabili ty , 
alpha lock. Complete with cable. 

ORDER NO. 
83-APL-KB-7 

APPLE COMPATIBLE 

$79.95 

JOYSTICK ((Henv-v c1u1y , 

OAOEA NO, 
83-APL-XY-10 - .. 

$16.50 

APP.LE II®COMPATIBLE 
SLIM DISK DRIVE 
RUNS QUIETER THAN THE ORIGINAL! 
New ­ not surplus - guaranteed! Only 
6"w K 1·7/B"h x 10" d . Complete 
with a 3' cable. Ruris ..? 
with Apple control ler 
or our optiona l 
control ler. 

ORDER NO. 
84-APL-DD-1 

Now only $259.00 
., ,, 

I _._ • ..,-· . . 
CONTROLLER CARD 
ORDER NO. $ 
83-APL·CTL-1 49.95 

BONUS Buy two disk d rives and get a free 
controller card! 

ARCADE TYPE JOYSTICK 
AlBri, Comrnoclora , 
8611.ts compa!lblG. 
Heavy duly 1aar 
swilches. Leng life. 

This joystick has 
a slick top lire 
button- the 
newest ''craze" 
In video games! 
ORDER NO. 
83-XY-250 

REPLACEMENT POWER 
SUPPLY FOR 
APPLE II® 

Fully Apple compallble . 
SA heavy duty swltcher,110V o' 
220V input, +5V/5A, •1 2V13A, 
-SV -1 2V lull load outputs. Fits in an 
Apple II case. AC cord included. 
ORDER NO. 
83-APL-PS-51 $79.95 

REPLACEMENT 
CPU IC FOR ATARI® 
2600VCS ~ 

ORDER NO. 
83-ATA-IC-2 $9 .95 

REPLACEMENT R.F. REPLACEMENT AC REPLACEMENT POWER SUPPLY FOR 
MODULATOR FOR ATARI~ ADAPTOR FOR ATARI ® 
2600 vcs 2600 vcs 
Al•o compatible wll.I\ 
oiller .ill o g mos 
ORDER NO. 
SJ.ATR-AF-1 $5.00 

9V SOOmA. UL li51M, 

ORDER NO. 
83-ATA-PS-5 

JOYSTICK EXTENSION CORDS 
Worl<s wllh Atari , Coleco, Commodoro end o lher 9 pin 

plug l . Twc pci. pu4ar 1engl1>5. 6 ' ar>tl 1;•~ 

OADfR NO, 

83-ATR-EX-6 $5.00 
63-ATR-EX-12 6.50 

$5.00 

REPLACEMENT 
ATARllSi JOYSTICK 
CABLE 

ATARI® 800 AND 400 
MODELS. 

ORDER NO. 
83-ATR-PS-800 

LOOH: PROBE with 
MEMORY RINCTION 

ORDER NO. 
83-3800 A $24.95 

MINIMUM ORDER $25.00 , VISA. MASTER CARD accepted. No surcharges, El<acl UPS c'18rges will be added. PREPAID: Certified 
checks and money orders, send exacl amount. No shipping , handling or Insurance charges In the contlnenta l USA. PERSONAL CHECKS: add 5% 
shipping charges, allow 3 weeks 10 clear. INTERNATIONAL BUYERS: US currency and 20% extre for sh pplng. CA Residents, add sales tax. OEM, 
DEALEFIS: send tor special prices on your company letterhead. No purchase ord;:us or opan accounts-no e1<ceptions. 

llYn A....,.119113 !135 



I WILL BEAT ANY COMPETITOR'S PRICE 
PROVIDED IT IS NOT BELOW MY COST. 

TRY TO BEAT THESE IC PRICES' 

64K 
64K 
641( 
161( 

OYHAMICAAM 
200n• 
150ns 
120"" 
ZOOns 

EPROM 
2764 250 ns 
2732 •SO n~ 
27\6 •50"" 
a!;32 4!>0 ns 

STATIC RAM 
6Z64LP· 15 1~0 ris 
6116P-3 150 ns 
21u 200 ns 

Z901\ FAM'ILY 
CPU. CTC. or PIO 
DART 
DMll. at Stall 

S5.3S 
5.35 
5.90 
1.40 

S6.3S 
4.0S 
3.25 
.\,QC 

560.00 
5.00 
J,45 

S3.J9 
7.99 

12.50 

~OIYts• "' Ul'S C"5ti C0J 
Facioty Now. Primo Pa~s 

MICROPROCESSORS UNLIMITED 
2'4.000 SoufJl ~" Ali't1 

8EGG5. OK. 7U.'2 I 

191 8) 267..961 

Clrcle 489 on Inqui ry card. 

Circle 144 on Inquiry card. 

IEEE- 696 S-100 llOIH>Cttncu 

- i • 112: & 6t2 "UI 

- ioVI Ql• PMJ4 •'t•l•A 


IEEE-696 s - 100 UC>llO<••••'"' cclOft .... 
-1 t ICl1"4 t t014 P\tHI 
.. '.D llrl.9 n • ' HU• t ~Ol;ol. F'HI 

IEEE-696 S- 100 •••Ht oo•o• ' "'" 
- :I I 11J I. ltl l'ftl ~ 

- I t .... fll]llll 

,. f w•tUH•• 6 t lil-"'! 

MULTIBUS c'°"' ooco~ I UH 
- J L UIU t. 111':1: 4 PIU.I 

- El~ c Nr AOt 

- .,.,... llDH• l)'1l11ti 

IBM-PC 
MCHOCllAQU( - I 1 l~J 1. S.1:f Jl 4u.I •• lilt. 

- I 1 IO:f~ I •02.& ~ .. ,1 J •tS. 
toLoA ... 11- l •11 . t1ra s uu 

- :I 1. •C1l <11 • 101!4. Pt.1.111 I Ullo 

FE_bJ.!-1,~j:~§, . , ~ir1tmu1 1.•o"- 'P1egt&:! Ill• 
Dt111itar fl•tDho11. .. WlMle-lno,. M1ihl· CMOOltlf 
' •Hlltll tr. c. u'1;11r:rto O.•P* c-u.011.. 

Ul TAA-JIE• l••H•li.i.11. C.SD'"GOlll' IU•l•Q lltiin*".1 f'1kn 
lllli\ neulS; Tnit•-"r.. 1oU• tC01 por...11­

C.S.D. Incorporated 
P-_o _ e.iu 2-1.:1 a1u:iW'J~ ~H•Gh..nta" 11'111t 


,.,,, "4-1111-HtO 


Cl,cle 61 on Inquiry card. 

68000 processor pl~• UCSD p -SVSTEM . 
PASCAL. FORTRAN 77. BASIC, M~c•o As· 
semblct. full 1 ya. r wan­ nntv 

Sag" II w11h 2 OD llopple• 11280KI & l 28K 
RAM only 53300 W11h 5 I 2K RAM. $3656 

Sage IV"' ' I lloppv (640J(J & 256K RAM, 12 
Mbyte haul dn . $5588 Wll Mb RAM 
$6698 

We ore more thi.tn tus• an l)Y th orrt d SAGE 
du ler , wo us& tho SAGE l!'weryd;;i 1n our 
sahware de1ite",opmen1 busm s:s 

MARITIME SOFTWARE 
ASSOC&ATES 
[503) 929 -2552 

6660 flUS<lrvou Reau Cr:> rvali.~ OR 97333 

Clrcle 490 on Inquiry caret 

IBM/PC= 
1. DEC VTIOO? 
2. DEC VT125? 
3. DASHER 0400? 

Does ltl 
At more than 


1000 locations worldwide! 

• lull emula!ion ol tarmlnol clla.me1eristics up to 

the llmll1 of standard 16M PC" hordwate 
• Include& Integral hlgh-spe&d, bi-drrocUonal 

ASCII and binary 111e transfer 

Circle 121 on Inquiry card. 

,..... 
A~~~· ELEPHANT DISKS 
~t~ $19. 95/ 10 

PROWRI T ER 8510 • 
EPSON MX·BO FIT 
GRA PP LER+ 
QUENT IN (Applematel 
MICRO-SCl(A-2) 
CON TROLLER CARD 
DISK FILE- (holds 125 disksl 

$375 
$449 
$120 
$249 
$239 
$ 69 
$ 52 

Circle 168 on Inquiry card. 

OUTSTANDING PRICING: 
VTIOO. VT101 . VT102, VT52 . . $56 lo $150" 
Vf125 Graphics Torm.nal S215 lo $2~s· 
Dasher 0 100, 0200, 0400 . .sso lo $125 " 
' 09pe11dl11g on Q([ll111lry 

~..rt'•lllll• liltog\ftl row tOClif "'""'ill'"'flfi d• a;i•r 
wo"ft•r:•l'r'JG"' 

: : Rersofl . 3740 Ski Lane.:.. .:.. J.nc Madison. WJ 53713 
- - • (600) 233·1000 

Circle 312 on l.nqulry card. 

BASF Diskettes at compe­
titive pnce.· CaU TOLL FREE 
(800) 235-4137 for prices and 
Information. Visa and Master 
Card accepted. 

100 Foo 1f111l Bl11d 
Sdnlu1sOb1spo CA 
<J:l40 I tin -di Cdll 
'lll!SI $4.1- 111:!7 I 

Circle 299 on Inquiry card. 

http:l��H�li.i.11


DISPLAYED VIDEO IS DRIVING DOWN 

PRICES ON DISKS! FREE SHIPPING! 


4 • ~ ' I t ~ ~ i I 
• • •ltlft •' 

TEC'S NEW HALF-HIGH 40 TRACK DISK DRIVE 
r/CASE & POWER SUPPLY AT AN INCREDIBLE 

LOW PRICE! $195.00!!l!I 
EWI TRUE HALF HEIGHT DRNES! 1 5/8 INCH 

NOT 2 CNCH OR 2 7/16 lNCH! DIRECT DRIVE! 
NO DRIVE BELT! 3MS TRACK TO TRACK! 

AC's New Slimline 40 Track wlcase& power supply ......... $240.00 
ndon 40 Track TM-100-1 w/c:ase & power supply .... , ...... , 5225.00 

lDOUBLE SJDED 40 TRACX DRIVES ADD $75.00) 
ugart New Slimline Double Sided 40 Track wlcase & P.S ....... $299.00 
ugart New Slimline Double Sided 80 Track w/case & P.S ... , ... $379.00 
ndon Single Sided Slimllne 8" Disk Drive w/dual case & P.S .... $545.00 
ndon Double Sided Slimline 8" Disk Drive w/dual case & P.S .... $625.00 
10 Drive 5 1/4" Cabt11 !FOR MOST COMPUTERS) .•• ,., .......... , .• $23.99 

tWITH OOlO PLATED CONNECTORS) 

rs Color Computer 1st Drive Only .... . . . . • . .. . ...•....... $389.00 
!NE YEAR WARRANTY ON 'fEAC & SHUGART DRIVES/180 DAYS ON TEAC & TANDON 
.yes Sman Modem 300 Baud ....... $225.00 1200 Baud.~..$525.00 


PRINTER PRICES 
:SO w/Graphtrax Plus .. $379.00 Gemini 10..•........... , 5349.00 
~Fr w/Graphtrax Plus., $495.00 Gemini 15. .... ,., ....... $489.00 
:100 w/Graphtrax Plus , $659.00 C\loh Prowriter 8510...... $395.00 
80 w/Graphlrax Plus ... $409.00 Starwriter FlO . . ........ $1169.00 
80 w/Graphtrax Plus . .. $569.00 Smith Corona TPl .. ...... $595.00 
100 w/Graphtrax Plus.. S-805.00 
1ter Cable 10' long w/gold plated connectors sta.rtlng at • . ....... $25.99 

DV'S EXCLUSIVE "YOU CANT LOSE" 

SIX MONTH WARRANTY! 


"NO YOU'RE NOT SEEING THINGS, THATS FOUR 
INTERNAL DRJVES IN A MODEL 4, WITH UP TO 4 MEG, 

DISK STORAGE AVAILABLE NOW! 

DV IS DRIVING DOWN PRICES ON DISK! 
DlSPLAYED VIDEO is now offenng TRS-80' MODEL 4 with TANDON/ 
TECffEAC disk drives, one of the most reliable disk drive systems on 
the market, for INCREDIBLV low prices. 

MODEL 4 With 64K dual 40 track double density disk drives, complete 
system wlth TRSDOS 6.0 and I BOX OF DISKETTES 

PLUG IT lN AND GO ...... $1599.00/12BK...$1679.00 
MODEL 4 with 64K dual 40/40 track double densUy disk drives, complete 
systems with TRSDOS 6.0 and 1 BOX OF DISKEITES 
PLUG IT IN AND GO ., . . .. $1899.00/128K...$1979.00 
MODEL 4 with 64K dual BO track double density disk drives, complete 
systems with TRSDOS 6.0 and 1 BOX OF DISKETIES 

PLUG IT IN AND GO . ... . . $1899.00/128K .. .$1979.00 
MODEL 4 with 64K dual 80/80 track double densily disk drl11es, complete 
systems with TRSDOS 6.0 and 1 BOX OF DISKETTES 
PLUG IT fN AND GO. , .. .. $2199.00/128K. .. $2279.00 
MODEL 4 with 64K four 40 track double density inremal dtsk drives, 
complete systems with TRSDOS 6 .0 and 1 BOX OF DISKETTES 

PLUG LT IN AND GO ...... $2299.00/128K. .. $2379.00 
MODEL 4 with 64K four internal drives of any conflguratlon available to 

achieve up to 4 meg of dlsk .storage .. . . . .. . ...... . ... . ... . . .... CALL 

MODEL 111/4 Internal Two Drive Ki t Includes controller board. dua.1 drive 

mounting brack11t, dual power supply, all hardware cable; and c:onncclors 

(gold plated) & TEC Drive.... .•. , .... , . , .... ... . .. . .... . .• . $399.00 

4 DRIVE KIT MJNUS DRIVE......... _............. , . ....... , $349.00 


MODEL 100 BK.. ,. ...... $679.00 24K ... , .."S839.00 

DV'S MODEL I DOUBLE DENSITY BOARDS . . ...... . ..•... $89.00 


llslt our retail location at: 

,517) 542-3939 
:s 11) 542-3941 

Cirilli. 1'48 on lnaulry ctl'd. 

COMPUTERS 

DV'S SIX MONTH 
IMMEDIATE DELIVERY 

l11 Marshall Street 
..itchfield, Ml 49252 PARTS AND LABOR WARRANlY 
313) 426-5086 
313) 482-4424 
517) 542-3280 

http:S-805.00


-

Printer Cables 

- Pa rallel ­
ALTOS 


ATIACH 

ATA RI 


CTNTRO ICS 

COLUMB IA 


EAGLE 
IBM-PC 

KAYPRO 
OSBORN E 

SANYO $J 
Tl-99 'S,Qo• 

- SERIAL­

An,\CHE COM . 

RSB2 IDB25PI 


(9 conductor 1-8 , 20) 


WORSWICK INDUSTRIES 
4030 Waba-.k.1 Dr 

San D iego, CA 92 I 07 
hl'l-222-Bbb 

I\ ._, , ,,1, , f \j , 11 ,i, It' ... ' I 

Circle 428 on lnqul.-y card. 

Put the bite on Software 

THEFT! 


P~OHCTS YOUA SOFTWAll~ IN> W415' 
1. Th• S'Ol1111•U CQrripDtt9"1 

J.. 	 A H11dirio• A "'LOC ill• I m. ln.tQ fOU t Glim... •fO 
l ... O~• !i.-c:ur•I)' Otbiba.• 

• WOH't """'""I u i M JOYlflClt o• ••00&.u... 
• C'()W!Alllll llfllfl'Jt DOii 3,.1. • OPIElb\TU illflTI1 
AU. TURNJCFY ll'NOGMML • PfllO'rtCTlD OIJil!:& 

WOHT IOOT 'M"lHOUT "1 ~Cit-

ON ~V $149.QQ 
otd_•, r1am I.AC b·'J m&SI oir sihet\it @ W• aa9JI'=' I04} A71· 12'41 .. 

a,;, 1H COO Df'M,., .. 


software 
research 
corporation 

Clrole 363 on Inquiry card. 

~ FACTORY AUTHORIZED 
~SALES &SERVICE 

Wide choice of lease & lease/purchase plans 
Payme~IS are er.omple. AtJ< llOOiot ol~5~, bo&Jds. ele. 

GmpuP~~-
S)•.Ail10lJmo 1 S1!"6 SUlhna . SJJC Si&O/rno, S,..t>la!ihmi 

MDl'mDW DESIGNS 

DECISION 1 
tlit)l;I St tO/mo . D)OO J1)7~ . 02U)l1301f'M. ,0220 1-'55tl!'IO 

~ 


Clrcle 117 on Inquiry card. 

[pcl~,pe~~ejl 

Low, dtrnct prices· Fosl, direcl service 

2s32.4so . ..... . ..... s .421 
2716-450 . ... . ... . ... 320 
2732-450 ...... . .. ... 3" 
2764-250 ....... .. ... 7u 
2764-350 ........... . 41• 
4164·200... . . . ..... . 4 10 
6116-P3 . . . . . .. .. . ... 430 

6116-LP-3 ....... . ... 410 
.ldll S2 95 5111pp<tg I<> Oii onle<~ 

OEM •Cuantttydlscounra m<i lcble • I'O. s oo 
OPJlfOWI •C.00. OK• Credll cords• Fl rasldenrs 
odd !i% tox •1\11 new,no surpfllS. no seCOlldS 

(fl'i~Sll~10Cll0..l 
4920 Cypress SI.. Sulle 100, Tompo. FL 33607 


In FL and lor Into., coll 813-87 5-0299 

FOR ORDERS ONLY, 800-237-8910 


8Ml-5PMEDT. ... 
Clrcle 111 on Inquiry carcl. 

wabasH 

When it come-S to 

Flexible Disks. nobody 
does lt better than 

Wabash. 

MasterCard. V isa Acce pted. 
Call Free: ( 00) 235·41 37 

Circle 299 on Inquiry card. 

•• (II .. . ..... 41 ... . 

APPLE HARDWARE.. .................. 

40'll. TO 10.. OFFiii 

!!ETAll 
PRJ.CT. 

m•,........ 
'"'.. 
~9~.. 
'"' '" " :m 
}II 

u.o 
m 
... 

Jl.'OW "° 
OlllLY Oil 

M'f °"' lW.. ....41t ~ 

:Jit lfll1" 
• 
2J 
IJ!l 

4l • 
to" 
... 

13 .,.~ 

!IR' 01•...... 
,, ..... 
134 )J-!i 
l3Q $6 .. 

~NEW\ 
J9' ·61 .. 
~ !il.1' 
m 4' ' 

IN(WI 
llO u .. 
IUI ll"' 
71 ... .. 
7'5 )Ii""

WJ) l<J' 

············ ·········~· · ·· ~ · 
~~tcou "'* ~ r'ff 

AllfGCUGIEQ ,,,.II r lff'IJl:JDl'-nftl""Oll~ 

K • R COMPUTER CO., Lm , 
1...0 p;,cmc CO.\.s'T HWY" "°' 

ltARJIOR OTY, CA 90110 
Ul>l SJ0.1'77 

Clrole 225 on Inquiry card. 

WANTED 

Expene11ccd hacker lo work Cn deveJopmenl 
lob with every facllily you can jhJnk ol. 
located In Fl. Lauderdale . Florida. 

The person we. are 1ookt11g for mu•I : 

Be famlllar with CP(M a l the BIOS 
Customlzatton tevet . 

Ha11e some experiem;e In microcornmunlca · 
lions (programs lik" XMOOEM ~nd the hkeJ . 

Be good at : · 8080 asSC!mbl"r 

· Microsoft BASIC 

- PASCAL 


H~rdw11re experience is desirable . 

,,..uoJ 1Jtlpo11unlly [mplo~1 MIF Handknppcd 

Pleru;e forward resumes lo : 

Personnel Head, CLI , 


P.O. Box 821 

Pompaoo BeacJi, FL 33060 


Clrcle 71 on Inquiry ca.rd. 

AnENTION BIG BOARD USERS! 

WHY USE OllTDATED TECHNOLOGY? 


INSIGHT ENmPRISES 

IS NOW DELIVERING ANEW 


STATE-OF-THE-ART CP/M Z80·A 

SINGLE BOARD COMPUTER 


On booq1.,.100 • I '8 e r Oynam1c. lM11 Mil 4 
Ol'f) • Dlt.li • $AS! ~crm, ~oc«I "' f110oo,·ai.s11 mntrdl "(4 ltfhn 
tl"-'1 CMlll l\Q~Dtl °" 6" ·11 4 ., I i . 4- Hlial ~an, .. f11ll C 'P"Q~D 
P1~Mrl pCMt • bPQll.'li lVf\ Jw~ • w-u 11111i&na11\+n t ine IUJlft l~f • 
fa.l•nHll IJQCJ Dutiti • 'Htuil1 Dldlcr • f ully lflllll••l'\lDI O ttl • Pcuollel 
GI StdDI -..,bGa'-il I CnJl'lp~ t i.II .. (t J I4 ll!tl'IHJ 

'°' JIAQC' (v1crto mt/fl", 

$750.00 '""'"•~ rtGl lll! tnCl;o'1 ) -4 ...._ua11ror1 1l 1Htllt 

~Tt N1 [1'PllHlro•P'HAJKIJt 

.UJ 111. W•lJu-..1.·o a.11 11 llh l.St•ln u '~" t"1tJJ ••~ ·1;•1 

Olrole 204 on Inquiry card. 

$$ Printers $$ 
SS WE WILL NOT BE UNDERSOLD SS 


EPSON 

RXSO, MX SOFT, MX IOOf'T. FU_, & nlWH1 


fl( 100 " IOlltool P~<lt lo ti.. Us.A" 

Oe"11nl IOX, ...... . .. .................... $!!20 

Oit ttU;l\I H!i • • ' ...... . . ... .. .... .. ......... ~ 411l4 


P..-owrller IJ5 t 0 C., .... . , .. . · • · · · · · · · · · · · 3&15i 

AH o~h-t.t "1tt1:tilra .dlaeav.ntld 


Ml1c1ll1neoua Hard wa rt 
Mlc:ttWtPr"il:tnl'-IMPAdt.. ,,,, ........... .. TD 
~nc:ra..alt Sottc.ld . . ... , ....... •• .. . .. . . • • 2.:n1 
Mtc'1V1oll Solluil1f fllua. •••••.••••••••• • -4&Q 

flnc;;tudu vld•• eo aotJ 
sm1~1.. ,,,, eocol .. .. .... .. ..... ...... ... u~ 
\lir1un:teo c ot... ......1······ · ·· · ·······h 11a 
vtdH 80 Ool Combo .. .. . . . • . . . . • • • . . .. • . 267 

Prl ntar Carda 
p.,.1 1 ••.• .• •••.•• •• •...... • .• ••• , , ' .•••• 1151 

card Bv:H•rtd IPO. .... .. .... .. . .. ..... 1.t il 
Gm1gl<or+ ... .. ........ .... ............ 125 
B1iU•r1C1 Qqpol•r +••. .......•••.. ....• , , 4!09 

THE COMPUTER STORE 
3941 • B S. Bristol Street 

Depl 345 
Sanfa Ana, CA 92704 

714-211·1383 
01/IJEffS ONLY: (800} 824·222 7 

Circle 95 on Inquiry card. 

http:Sottc.ld


ATARI PARA LLEL 
BASIS 1oa PAAALLEl 
OTC 
EPSON OX· I 0 PARALLEL 
IBM PARALLEi. 
K,AV PRO PARALLEL 
MALE 10 MALE RS232 
OSBORNE PARALLEL 
TI 99/•A PARALLEL 

ALPHA PLOT 

APPLE MECHAN IC 

DOS BOSS 

HOM E ACCT(APPLE) 

HOM E ACCT (IBMJ 

HOME ACCT (OSBORNE! 

MAGICALC 

APPLE CAT 212 
AUTOCAT212 
CAT 
D·CAT 
J-<:AT 
SMART CAT 103/ 2 12 

Taxan RGB I Color 

Ta..an RGB Ill Color 

TWO DRIVES 

128K 3.0 CP/M 


APPLE EXtSOCOL CARO 

BUFFER BOA RO 

O>WE CON HIOL ER 

FINGERPR1N I IMX·PLUSl 

G~PPLER• 

MAVES SMAR T MODEMS 

~N LINE MICROBUFFEi>nK 

MICROBUFFE~ 

MICOOMOOEM II 

MICROMODEM 11 WfTP 

MOCKING BO• RD 

49" 

PARALLEL INTERFACEIAPPLE1 89.99 
PAVMAR l.ICASE REV I 19 99 
PKASO GFlllPHlCS CARO 

Pi,.ANTRO NICS COLOR CA~O 

W(O r111Us.m:1n Sot1'H1'1te oeM~ 

SERIAL INTERFACE (Al 

US! AF MOOUl..ATOR 

Circ le 88 on Inquiry card. 539 



~1-:J; _,I\;. nJV\,..i... 

, 1'il'il~~ IMMEDIATE 5,3oo"Ps~ 
.:..,~\'- r - DELIVERY 'Z. 10~ 
"./.I) "'V-111" 

MODEMS• MODEMS• MODEMS 
• UOS 1C>_3-0/ ALP, 300 bp•, lull dupre~. 
manuill cnglnate or ans.wer tqOdern 
•UOS 212lP, 1200 b~. lull cluple;,, manual 
origina1e or ~nswer Modem 
•01her moclclsare••a ll~ ble upcm requut 

ORDER TODAY: 1-800·323-2666 
II( 312·45&-8866 

l.C. 
Clrcle '432 on Inquiry card. 

BATTERY BACKUP 32K 
CMOS RAM/EPROM 

S-100 MEMORY BOARD 
8 or 16 BIT DATA PATH 

$279 A&T 

._ be11I:; atltc l 

• l>~•nrotn OCitlOA ., u :iU• Uy WuU UIC>f 

<I- IEEE HO C!i -104) cici mpat lt:il a 
.;. Hi1t1d•O adci.tu1lnG ••l1e"- nlnt•ble 
- ••I acl.clf'Htl 11/ICI Gah !If\.. mt• bt.1U•r•CI 
._ • Inda-• u••c::llon:" '2K bo11nc:l• r 1 
_, lifl~QM HI' b• 11\lud with if' AM 

Vang Electronlc Syatema, Inc. 
201' Cotnplon Awa . l1 vr 11, Maryl• fld 1!0101 

(301) 776-0076 

Olrcle 481 on Inquiry card. 

Verbatim 

flexible disks 
Call Free (800) 235-4137 for 
prices and information. Dealer 
inquiries invited. C. 0. D. and 
charge cards accepted. 

VIS4' -
~~--;,;,;;;;;;~~ 

PACIFIC 
EXCHANGES 
100 Footh ill Blvd. 
San l.uls Obispo. CA 
9340 l . In Cal. call 
(8001 592-5935 or 
(805) 543·1 037, 

Circle 2119 on Inquiry caret. 

BEST BUYS ON DISKETTES 
LIFETIME GUARANTEE 

ULTRA-Magnetics 
Premium quality ror atlsolule rellallJ!ity and elror·f[lje 
performance. Individually 1es1cd. Metts or .StJrpasses 
all lndus,try wees. 
5V. " S!OD SOl1 SKwr'W/~~b rln; s fl .711 In bul~ 11.u 
5 • DSDD Soll S.clor w/lllttJ rln;s S2.7t In b•I) 12.39 
I " 1011 q111d dHllts:O m ll•blt. 

Hl hq~allty/best rice . Tes!edand 
nffied 10 meet a11fndus1ry S1am:fards . 
v.· noo son S.clOI w/huD rln;st1.u 
0100 SON SKiarw/hub rln91 SUll 

Add 10% ror quantl11es or ress than 100. 
Ask abo111 volume dlscounts. 
We also seMBlank" Video Tape.s al wholesaleprices. 

CALL TOLL FREE (800) 982-2244 
BAM-7 PM Mon-Fri , 8AM·12 PM Sat 

Cliecks. Mllllll)' Ord er. Visa, MasterCard-5% shlppino. 
~llfomla Residents add 6'11% Sales Tax. 

VIDIOM MEDIA SUPPLY, INC. 

500 Airpon BlJUlevard ,Suite 422 


Burlil10arTMJ, Callfonla 94010 

415 342·066J (anyl me) 


Clrole 413 on Inquiry card. 

BIG SALE 
CALL .. • • GOODWILL ELECTRONICS CO. 

I Al'Pt. e mnow-lnE I .....- .... "'---·---,·~ '"'Dlill._.,..,__..._- '4> ... 
r- u1,,_,,, __•r o...ii--. 

1t•' :»1 

r_.,........,~
..... -- Hil 

~.. -....~ 
_.., ,.,,...--....,..... 
.... * 

-.~ ...... Yutf,,.,..!fl. ... c1:10 c,.. aM•~tn 

~ litJO: ..,lirtJ j .:;.lltl'HO--.....L 

OOOOINllL BU~1CS CO,__ 
,..v• c:f'~.1t•w 

D1~W-Ml• 

Clrole 187 on Inquiry card. 

LDr:lPlJTEt\ 
Pll/r:,t., alt le.tum ol Promqueenless mimic mode. 
Software t11hlnced to intlllde EPROM QC ulllitle$. RS­
232 com11111nication, prlnl1M11.$. 28 p;n ZIF sodet. 
Reads,1dits runsancl 

proer.ims 111 5 volt 

25001 nd 2700 ~rfH 

£PROMS plus v1rie1y 

of EEPROMS~ll with­


IMll peisona lily mod· 
ules. Commodore C­
64 host computer. 
ln1111ire 1boot the 
mimic mode C<IPilbil­
ity in our VIC PtOlllqUHll . $299.00 

"...:!- """'''­

ROM Packs lndustr 11 qualjly circui t cards are 
sockoted. solder masked, luUJ byp1ued, and In· 
elude 1 eround plane lor lo" noise operation. In· 
eludes I EPROM. 411 & 161< models for \llC ·20 and 
C·64. S~tlly 2732 or 2764 EPROM type. Molded 
'plutlc ~st- $39.00 

Gl[]UCESTER crn~PUTBl 
k I 

Circle 183 on Inquiry care! 

$$ Printers $$ 
SS WEWILLNOTBEUNDERSOLDSS 

Special Sale 

Communications Pak 


Heyea Srnartmod&m 30011200 ........... S49G 

Hayu Mlcrornodem II' ...... . . ...... , . . • • • 279 

Appia Cal IL , .. ............. ........ ..... , 26~ 
J Cat. . . .. .. . .. . . . .. ...................... 12a 
An~hor Mefk l RS232 ... ... . . .. .. . .. . . .. . • 89 
Anchor Mark VII 11.1L .... . ... .... .... .... . . 139 

DISK DRIVES 
Flan• Ellla t............................. .. 28 9 
Rana Enle 11 • •.. .. .. • .. .. .. .. •.. . .. .. .. •.. 435 
Rana Elite llL............ , ............... . 575 
Rana Controller w/d1lva ... ,..... . .. ... .. .. 75 
Apple Ae& M110 (1 yr. warr.) . . .. .. . . . .. .. . . 239 
SllmT111c5'A" (1 l'f. W8rr.) .. . .. .. .... .. . .. 269 

THE COMPUTER STORE 
Depl.345 


394 1·8 South Brlstol St. 

Santa Ana, CA 92704 


714-281 ·1383 
OflOEllS ONL Y: 18001 824-2227 

Clrcle 9e on Inquiry card. 

INVENTORYREDUCITON 
EAGLE DI MICROCOMPUTER ­

64K, CPIM; include~ spellbinder , ultra· 
calc, CPM C basic .. . . ... .12.,495.00 ' 

MANNESMANN TALLY 1805 
dual mode printer, 200 CPS 
draft mode150LPS 
correspondence mode , , .. .11,395.00" 

DATAVUE DISPIJ\Y TERMINALS ­
132 & 80 column formats , soft keyboard 
originally ....... . . ...... st ,995.00' 
DOW • . .•••••.•••.••••. . 11,000.00 

TELBVIDEO 950 ­
demo units , ........ , , • , , $ 850.00" 


ECONOMY 

PERIPHERALS, INC. 

Call (404) 952-0213 


• WHIUl QUAN'I'rTIBS CAST 

Circle 1117 on Inquiry card. 

JOO 1200 
BAUO MODEMS BAUD 


SlGNALMAN ... with cables, free hour on 

'SOURCE' 
300 BAUD dfrttt con ne<:t $ 69 
3006AUD AUTO DIAL /ANS $119 
J001l200AUTO DIAL/ANS SJ19 

'Hayes Compatible 
US ROBOTICS H1y Compallblr 
30011 200 AUTO DlAL/ANS 
'Pas~word ' wilh cables, spJ.. r $339 
'1\ulo 2.12' dlx• - $419 
DOT Lf.Tl'£1l 
MATRIX PRJNTERS QUAUiY 
GEMINI JOI< l W cps graphics $319 
PROWRlTER JUI cps hi derui ry $389 
IUKl dai~y wheel 18 cps $589 
SILVER REED wlde carrlo1w 18 cp $689 
er JM COM PlTERS IBM 

Easlr ll $CALL Cnlumbi• P C 
T<l•vi<l•o Coron• P.C 

E..gl•P.C 
IMAHE COMl'l EkS 

P.O . Box TI64, Cudifl, CA 92007 
CALL TO ORDER: 
619436-7669 ._. • VISA 1MC 
619U"'8Jl7 ... . . ADD J•'!o 

Clrcl• 201 on Inquiry card. 

http:11,000.00
http:11,395.00
http:12.,495.00
http:st-$39.00


wabasH 

diskettes ·~ 

$1.39each! 

Now••. Get High Qua l ity at a Low Price 
Wabash means quality products that you can depend on. 
For over 16 years, Wabash has been making high quality 
computer products. Wabash diskettes are made lo provide 
error-free performance on your computer system. Every 
Wabash diskette is Individually tested and is 100% certified 
to insure premium performance. 

Why Wabash is Special 
The quality of Wabash diskettes is stressed throughout 
the entire manufacturing process. After coating, all Wabash 
diskettes go through a un ique burnishing process that 
gives each diskette a mirror-smooth appearance. Wabash 
then carefully applies a lubricant that is specially form· 
ulated lo increase diskette life. Th1s saves you money, 
slnce your discs may la.st longer. It also assists your disk 
drives in maintaining constant speed which can reduce 
read and wri te errors. 

Special Seal ... Helps Prevent Contamination 
To keep out foreign particles, a unique heat seal bonds the 
jacket and liner together. A special thermal seal which 
avoids contamination from adhesives, is then used to fold 
and seal the Jacket. This results in outstandlng perfor· 
mance and true reliability. Wabash then packages each 
diskette, (except bulk pack.) in a super st rong and tear 
resistant Tyvekei evelope, The final Wabash product ls 
then shrink-wrapped to insure c lean liness and reduce 
c.ontaminatlon during shipment. 

Each Diskette Is 100% Critically Tested 
Since each step in the Wabash diskette manufacturing 
process is subject to strictqual lty control procedures. you 
can be sure Wabash diskettes will perform ior you. And 
every Wabash diskette meets the ultra-high standards of 
ANSI, ECMA, IBM and ISO in addition to the many critical 
quality control tests performed by Wabash. Wabash does 
all ot this testing to provide you with conslstehllY high 
quality diskettes. Reliabl lfty and data integrity - that's 
what Wabash qvality is all about. 
Flexible Disc Quantity Discounts Available 
Wabash diskettes are packed 1 O discs to a carton and 1 O 
cartons to a case. The economy bulk pack is packaged 
100 discs to a case without envelopes or labels. Please 
order only in fncrements of 100 units for quantity 100 
pricing. With the exception of bulk pack, we are also 
wllllng to accommodate your smaller orders. Quantities 
less than 100 units are available in Increments of 1o uni ts 
at a 10% surcharge. Quantity dlscounts are also avail· 
able. Order 500 or more discs at the same time and deduct 
1%; 1 ,000 or more saves you 2%; 2,000 or more saves you 
3%; 5,000 or rnore saves you 4%; 10,000 or more saves 
you 5%; 25,000 or more saves you 6%; 50,000 or more 
saves you 7% and 100,000 or more discs earns you an 8% 
discount off our super low quantity 100 price. Almost all 
Wabash diskettes are immediately available from CE. Our 
warehouse facilities are equipped to help us get you the 
quality product you need, when you need it. If you need 
further assistance to find the flexible disc that's right for 
you, call the Wabash dlsk.ette compatibllity hotline. Dial 
toll-free 800-323-9868 and ask for your compat ibility 
representative. In 11 linois or outside the Uniled States dial 
312·5S3·6363 between 9 AM to 4 PM Central Time. 

Ctrala 78 0 11 Inquiry caret 

CE quant. 
SAVE ON WABASH DISKETTES 100pric.o 

Product Descrlpll~n "811# por dose($) 

B" SSSO IBM Co'T!pallb~e (128 BIS. 26 sectorsl F111 i .99 
8'' Same as abo11e, but bulk pack wlo envelope fl 11 B l .79 
B" SSSO Shugarl CornpaHbte, 32 Hard Sector F31 A l .99 
B'' SSDD IBM Oompalibte (l 28 BIS, 26 SeClorS) Fl 31 2.49 
B" OSDO Soll Sector (Unformatted) F14A 3.19 
8" DSDD Soft Sec10 (266 B/S. 26 Sectors) F144 3.19 
B" DSDO Soft Sector (512 B/5, 15 Sectorsl F145 3 .1S 
8" OSOO Solt Sector (1024 B/5, 6 Sectors) F147 3 .19 
5v.'' SSSD Soll Sector w/Hub Ring M11A 1.59 
511.'' Same as above, bu1 bulk pack w/o envelope M11AB 1.39 
5\1•" SSSO 10 H~rd Sector w/ Hub Ring M41A 1.59 
sw· ssso 16 Hard Sector w/Hub Ring MSiA 1.69 
sv.·· SSOD Lanier NO"prot:llem CQrnpaHble 111151 F 2.99 
5 4" SSOO Solt Seotor W/ Hub Ring M13A 1.89 
5W' Same as above, bu1 bulk pack w/o envelope M13AB 1.69 
5 •" SSDD Solt Sector Flippy Disk (use bath sides) M18A 2.79 
5v.' SSDD 1o Harci Sector w/Hub Ring M43A 1.89 
5\1• " SSDD 16 Hard Sector w/Hub Ring M53A 1.89 
5Vt'' DSOD Soft Sector w/Hub Rlng M14A 2.79 
Sv.' ' DSOD 10 Hard Sector w/Hub Ring M44A 2.79 
5\1•" DSDD 16 Hard Sedor w/Hub Ring M54A 2.79 
SY." SSOD Soll Sector w/Hub Rlng (96 TPI) M15A 2.69 
SY•" DSOD Saft Sector w/Hub RlrtQ (96 TPO M16A 3 _79 

SSSO =Single Sided Single Derisltv; SSDD =Single Sided Double Densllv, 
DSDD = Double Sided Double Density: SSOD =Single Sided Quad DenBl ry, 
DSOO = Double Sldad Quad Daris tty; TPI = Tracks par, inch. 

Buy with Confidence 
To get the fastest delivery from CE of your Wabash computei 
products, send or phone your order directly lo our Computer 
Produots Dfvision. Be sure to calculate your price using lhe CE 
prices In this ad. Michigan residents please add 4% sales tax or 
supply your tax l,D. number. Written purchase orders are accep· 
ted from approved government agencies and most well rated 
firms at a 30% surcharge for net 30 bBHng. All sales are subject to 
availabi lity, acceptance and verif1cation. All sales are flnal, Prices, 
terms and specifioatfons are subject lo change without notice. AH 
pri ces are fn U.S. dollars. Out of stock ilems wlll be placed on 
backorder automatically unless CE is Inst ructed differently. Min­
imum prepaid order $50.00. Minimum purchase order $200.00. 
lnlemationat orders are invited with a $20.00 surcharge for 
special handllng In addition to shlpplng charges. All shipments 
are F.O. B. Ann Arbor, Michigan. No COD's please. Non-certified 
end foreign checRs require bank clearance. 

For shipping charges add $8.00 per case or partial-case of 
100 B·lncti discs or $6.00 per case orpartiaJ·ca.se or 100 5'/•·lnch 
mint-discs for U.P.S. ground shipplng and handling in the con· 
linental United States. 

Mall orders to: Com municat ions Electronics, Box 1002, 
Ann Arbor, Michigan 48106 U.S. A. If you have a Master Card 
or Visa card, you may call and place a credrt card order. Order 
toll-free In the U.S. Dial 800-521-4414. H you are outside the 
U.S. or in Michigan, dial 313-994-4444. Order your Wabash 
diskettes from Communications Electronics today. 

Cooyd;iht 1982 Communlcatfons Electron ics" Ad #110562 


MEMBEfl @1'1[3C *. VISA ~ ........
01111!;1 ll!All 
fOUU/111; OSQC11l•V4I 

Order Toi I· Free! wabash 
error•free800-521-4414 

In Michigan 313·994-4444 diskettes 

Computer Products Division 
854 Phoenlx O Bo)( l 002 O Ann Arbor. Michigan 48 106 U.S.A 
Call TOLL-FREE (800) 521-4414 Of out1ld1 U.S.A. (313) 994.4444 

llYTi ......... 11993 541 
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rsiF 4 • ~nmna~a 
PC·LINK 


DEC VT100®TERMINAL 

EMULATOR 


• A lull leulu1eo oec vr100 · •e•min•I 
omulaloron IBM PC 

• l1•nsler lB•I lllllS bclweeo ~OSI and PC. 
• Vory easy lo learnt P.ll DEC sol!wm..s can 
be accessed hom IBM PC. You can use nie 
slonda•d DEC editor ed1 en PC wllhoul lea<n· 
mg the lntricacie5 cl e•cape seQuence. 
• io U6e PC·Llnk program. Iha PC needs lo 
M•c al lcasl one disk d11•e. IBM DOS. IBM 
monocllrO<Tie d"olay, a R$2:l2 pon nd 101 
pnono modem 
• 540.00/ I 0 day 111oney·back guar.mtee 
~•th all ma1erlals relurned 

Add 55.00101 sh1pp1ng 

SCREENWARE CORPORATION 

P.O. BOX 3662 


NASHUA, NH 03061-3662 


VISA T~~~~0;~~~·.8~~~74 ­

Circle '491 on Inquiry card. 

Smlr.h<mon• Tl'·I Daisy Wheel Mncer 

o"\i s45900 
UNBELIEVABLE! 

I 'kl tai""u! rh.t'lr41CIV\. It M llAii elt ~!Jill lll'l lfl,jlel 

• tum-..u wl," ~t-4 • '"°"'""oil 1D Of 1l Cfl4 
lfl lc.f"""ID""'flWl\ f'PI ~!,. 

Also lor yout Tr'· l l~ltl!r quallry prln ler­
lhe Smith-Coron• Tr11<1or fOcH 

• JWl1-.. .. 1.u.il11 i.tA.th.1- w u:!1r1'" 

• IOf conmwou' toihin 'ls134es 

CAii Co!IH< 
(2, 4) 826-6521 

RGUU,\OGIC IUSINW E®Jl'MENT, l\IC, 
6400 Gastoo lwenue I Oal"5, Te•as 75214 

Clrcle 492 on Inquiry card. 

NOW MAKE SOLID 

CONNECTIONS .... 


Male or Female 

RS 232 GENDER REVERSERS 

all 25 pfns ln1er­

ccnnec1ed. Bol/l Geod~r Rsversers 

JUSI $34.95, plus $1 .75 shipping 

& handling, {IL res. add 5% sates 

tal(j; wo =Pt MC or VISA. 

Ask lor FREE lluSlrltld CllalO!I ol 

problem solvln~ equipme11L 

Phone: 815 ·539-5827. 

Ma~e checks payable lo: 


Arnetlean "' allo 

Ordi!r eurier 
lwo male or lwo 

lemale con nee tors wilh 

B&B electronics 
P 0 Bo~ 475 B • Mendola, IL 61342 

Cl,cte 493 on lnQulfY card. 

Scotcli Diskettes 
Rely on Scotch• diskettes to keep your valu­
able data saht. Dependable Sco1ch d~skenes 
are tested aM guaranteed error·lree. The low 
abrasivliy saves your read/write heads 
They're cornpa ti ble w11 h most d lsk elte di ives. 

(800)235-4137 

._ -
Douler l11Qulntt 

1nv11od 

Circle 299 on Inquiry card, 

Serial • 111111111 t Parallel 

Convert What You Have 
To What You Want I 

• AS232 Ser.I i i 
.. tlncf flllH 

"C.,.ttortjCI Plhl U9:1 

.. i..,i:htd Owlpc.11.a 
0 H~nd•IKk• Glfntolt 
" CQmp111;.t iJ .x "~ lie 1:r; 

*'·~11&1..t 
~~ ...DD 
~~ll;QO 

• CALL (805) 487·16&5 01.cBJ.1666 
For FAST Ooll•ery 

Circle 163 on Inquiry caret. 

ScreenWiz 
FULL SCREEN CONTROL 

An assembler 5ubprogmm you call lrom rout 
programs 10 handle screen 1npu1loutpu, as 
IBM m1infrem15 do. ' 
Oollr\e fu ll scroen formal specllleallons 
0111slde )'Our program, and call ScreenWlt to 
rolrleve l he formals, and do all Iha 110 !or you. 
• One command inpull<ltsplays 11 fu ll ocrnen 
• Us!t all o1 your CAT •i<leo allrlbutes 
• Deline up to 24 lunc llon keys 
• Deline lempla les for d lsr,lay and lnpUI. 
• Validate 1nput while key ng. Insert and 

delete characters 10 correcl llelds 
• Tab fie l<ls 101ward and backwaro 
• Oraw l!gures us ing ve rllcal _lleld displays 
• Save memory as only o~e lormat neods 10 

be In memory al on11 Omo. Make tne 
conslan1s 10 d isplay Yl<luaJ, ana 1My <1on'I 
use any memory al a ll . 

• Bulld help screens , Galt them wOh one 
function keV lhl!n return 10 where you were. 

AY•llebl• now for mo•I POPUler ­
BASIC } IBM PCan<ICPIM S99 
COBOL Apple II CP/M $75 
FORTRAN Shipping $ 4 
PASCAL Source code lnclut!ecl 

h•l•r inqufrl•-• w••oom• 

IOTERDATA SYSTEMS INC. 
42 Elflnd1l1, l1J1on10, 0nl. C•n11h MU 185 Visa r.vc 
(416l 493·Bfi15 l~ll t oDllCl IO or~erl Am. b,prel5 

Clrcle 213 on Inquiry card, 

TeleCO~L'Un"' - A c:amp.,. Vllt'ut , t.JnHfWldr i. 
T•~ommunka1Jn; 

ELF£TJlON]C ~ PllOOILUI 
r•lltWo.• • C~IM-. . ~. Tur~,Stli 1)1.rH'C°"'°"'r~ 

f M QDMfi' •.trHH ~ .....tlo 1N fftlhl •.tr.c_... ilfMI! Ql;IU~t.awe ..._..... 

ll'l~Mll\f ..IWHfll.,.....ilN!~lit*l'l(ftOljr.c.,.~.r.......-.-1~,. 
., t.,._, • !KM .... n.1,...i., O!l ' flill1~.i. 1111 \VllllM "'L 

............. ·~.,..,.,......
- ~ ~........_~ 


·~.. u-•............... ,..._.,_,.,. ....... ...~~
-

• 1....,. ....... .-~ .,..... ,. 

• ¥• ..... ,,._,. ·°*"'~ """....•kHINlln..n..l.airJID , ...__~.--.. ........~~ """' ·~~··rr..,. 
"111';1!'; ..,. 'SaKlll ~llDOwCJ9'¥ ll'N:• JOO 

Tele WORD'"- WORD PROCESSOR 
O CJ'. .. lbffil•....._ilo!MliiSM . ,....,,. .. _.,...£M.c_.W.. 
- ~_.,.._..,.,.. r-,~~ ·~~~..... ~, 
......._.,_~t!E<i~ · M~~·---
.,~,_ ·~IN\ttftC kal' 
· ~l'ta:t...... · ~--~. -
· Ow--.~ ........ · ~u.-
· ~w~c.-. ·~u- 1. 
· -~~ . ..,.-......,_Dimtt1 
l!*illl ..lDDllClflrT l'riai t9f 

T•.-.DOR-' "' _,,.. Cltflt"'1.Pti & ~ oa-1.,,.u111a Dir.tu• _..... 
TddfOST' 111 -~1 f'ailj Ei,..,..~lq~~t· ...,~IMft!rt 

~......... . _......,.,_,. ,..n, 


Circle 205 on Inquiry card. 

INTRODUCING THE 

PAO-JOfJ 

SI GLE BOAl\0 C~WPUTM • Z-llOA • ~ RAM • 2 SEAIAl 

POFl'!S • 1 CENTRONl(S POAT • SYSTEM TEST PROM 


TWO 5" OIS!C DRIVES • Cl'JM' OOMPl.Tl8LE • SUP~ FAST 

OISK ACCESS • ~IC SQFT\'jARE SPOOLf.R • 01GITAl 


Pfli\.SE LOCK lOOP • WORKS-IN EI™ERIB!.i STANDAAOSD 

OR 00 • OEM ANO PF11~AlE VSLES 11.G~EEMEHTS 

AAE AVAILABLE • C£ALEJ1 OISCOUNIS. 
MANUAL' sc1m1rncs ' as CYBERTEK CORP. 
! OARDKIT $JOO P,0. 8~> 1913 
CliASSIS KIT S300 Hlole•h. FL :l;i.J1 H~1J 
C1M .. H!OS mo 1•1 po5) 386->!750 

Clrcle 184 on Inquiry caret. 

Floppy Disks 
& Prlnler Ribbons 

http:Pfli\.SE


TOLL-FREE CCT CUSTOM,COMPUTER
ORDERING: 

800-222-8686 TECHNOLOGY 
FOR TECHNICAL SUPPORT/ 


SERVICE / IN ARIZONA: 

602-282-6299 

1CRAFTSMAN COURT - BOX4160- SEDONA, ARIZONA 86340 
Purchase your Hardware and Software directly from an OEM/Systems tnlegralor. Tak.e advantage 01 our buylng power' We 
stock a full llne ot Board Level Components , Software , and Peripherals. Call for your needs. We ' ll give you the Lowest 
Prlces, and the Technical Support and Know· How we are quickly t>ecomlng weH·known tor. Salislied Customers Nation ­
wide! The Nations·s Custom Systems House tor Business , Education and Science. Call for a system quote. 

• FOREMOST QUALITY • ADVANCED SUPPORT • REASONABLE COST • 

OF PRIME INTEHEST 

Our prime Interest at CCT is service and 
suppo1t We bulld and sell hundreds or 
syslems per year ta the serious c:ampu ter 
market .We rigidly adhere to aurstrict polloy 
al reliable machines, and reliabre people 
behind them.We leel lhe CompuPro product 
line to be the state-of-lhe·art ol the com­
puter Industry. 

THE CCT EXCLUSIVE WARRANTY 
With aJl)'S%1ern we build , we provide. in 

writing, an unconditional 12 month direct 
warranty on lhe en~re system, Including 
mainframe, bOilrds, drives, power sup· 
plies. cabling and peripherals' We ofter 
guaranteed 24 hour in·house repair and/or 
repfacem1mt with just a !olHree phone call . 
We can otter this, sfnce we are so sure 01 
oor revel ol quallty and reliability. It's great 
10 know that In the event of a problem. 
you 're not out ol business waittng on ser· 
vice turnaround ,1/\13 dellver! 

Our various OEM contracls wilh all the 
manu fa~t umrs al the componenls wu In· 
tegrata, al ow us lhls unprecedented ftex ­
ibmty. No laclory 0.K.'s necessary - jusl 
get It running - NOWI 

Wyse 100 termlrJal . $769. 
Mrtsublshl 8" DSOD drives, lull or half 
height ' • ' $~49 , 

Okidala 82 .. . $419 / 83 . . . !679 
84 .. $1029 / 92 . ' 5559/93 . $930 
Asnton-Talc dBASE II ' ' $459 
HaysMOClem-$259 • Oillblo620·$1029 

MORROW MICRO DECISION 
IN CCT 


STOCKI TESTEDI 


1Drive ·S899 • 2 Drtve -$1249 

MomlwTermlnal -5499 


Our in·house cabling Departmsnt has 
cables in stock for all CompuPro boards, 
drives. power supplies, printers, ler­
mlnals and mooems. The highest Qllalily 
-al reasonable prices. 

RS-232 Cable; ~25 

TECH TIP CORNER 
"CompuPro CP/ MB6 - Replace thal 
llolhersome Control·S with the spaoe l>ar! 
UseDOT861 change location 144A from13 
to20Have 1un- Pal .. . 

~ IGmeuPrOJ 
PROFESSIONAL LEVEL BUSINESS SYSTEMS 

STATE·OF-THE-ART QUALITY, PERFORMANCE, RELIABILITY 

CCT ANNOUNCES: ~~:~:"c~~~g~~~~~~~E~:Eo 
CCT-1 - ENTRY LEVELS·100 BUSINESS SYSTEM 

Enclosure 2·Desk·20 Slot Mafnfra.me CCT Dual 8" Mitsubishi 
INTRODUCTORY PRICE: 

$3,559 
RUNS All STANDARD 8" CP/M SOFTWARE · INCLUDES OUR EXCLUSNE 12 MONTH DIRECT WARRANTY 

CPI M MP/ M NOTE: Each copy we furnishis CCT modified lor Iha target system. M·Orive/ Hand ham disk drivers are furnished. 
and tile BIOS optimized lor Iha las1es1 disk step ra1e.as weltas termirJal and primer cornpatlMty. 

* * CCT-2 * *COMING SOON* * WATCH THEFASTLANEFOATHISONE * * 
Designed lor large users,complex programmers, and program Intensive appllcatlons . 

THE FASTEST MICROCOMPUTER IN THE WORLD!! 
16 Bii • 10 Mmz -t- • M-Orive/H • l/O mapped on-the·bus terrnlnal • Ullra·fasldiskl 

Unreal speed - Leaves lhe rest ol the world at the starting llnll 

We are the largest jo the custom configuration cl complete stale-aHhe·art ·S-100 systems, at package pricing, w1lh Integration, 
burn·ln and programming. We custom build CompuPro systems I ha<d disk systems lor business appflcauans. Call tor Com­
puP<o literature. CCTsystem contiguration data andtechnica l lnlOfmallon. 

COMPUPRO COMPONENTS 
LIMITED SPECIALS: System B16A·S4395 System 81&B-S5595 System 816C-$7195 Call tor othersystems 


M-DrlveCP/ Mw/ RAMPuroh·S49 • Disk 1w/ CP/M·$449 • M·Drive/ H·512K-S1399 

CPU8DB5/ 8B·$379 • CPUBD86/ 87·$519/10Mhz-$659 • CPU68K·S519/10Mhz·$639 • CPU-Z -$249 


Disk 1-S369 • Disk 2-$599 Disk 2BE·CALLJ Disk 3-SDON! 

RAM 17(12MHZ)·$359 • RAM 16(12MHZH399 • RAM 21 (12BK)-S849 • RAM 22 (256K)·S1B99 

lntertacer 1 -$229 • inreflacer 2·$249 • Interfacer 3·5·$459/ 3·8·$539 • Interfacer 4·$349 


System Support 1·$349 • Enclosure 2·0esk-S659 / Rack-$699 20 Slot Motherboard-$21 o 

CP/MB0-$99 CP/MB8·S179 MP/M8·16·$759 • CP/ M68K-$279 • Forlh68K-S159 


tall for CSC Boards - New Releases - Opal'lllng System Mods/Updates 


? ? HARD DISK DECISIONS ? ? 

24 Megabyte hard/floppy 23 Megabyte subsys1em 2.4 Megabyte floppy system 


CCTI Fujll.su / MHsubishi ullra·system: CCTI Fujitsu 23 megabyle hard dlsK sub- CCTI MilsubiStli 2.4 megabyte dual DSOD 

23 meg. hard disk nrucl lo 1.2 mag. 8'' system. Includes dlsK 2 board ser, all 8' ' syslem. Includes all cabling, A&T . 

DSDD lloppy drive. Includes dlsk 2board cabling , A&T , lonnamng, burn-in. Ready buro·ln.ThisisHielastestsyslemavailable: 

set, all cab ling, MT, formatting, bum-in. loranyCompuProsystem: 

Will stand alone io any CompuPro system. 


$3699 $3199 $1149 

Prices &availablll1Y subject 10 change, .All products new,and carry lull manufacturer's warranties. Cali II)!' calalog.Free technJcal help 
10 anyooe. 'Ml can coo figure ~ds &soltwam toryour system. Plug· i~ and g_o_..Artzona Residents add sales lax. 

CompUPro Trademark - W.J. Gad bout;CPJM MPIM Trademarks - Digital Research 

llYTE Auauai 1913 543Cl1cle 122 on lnquliy card. 

CPU 8085/ 88 - 6Mhz 8085/ BMhz BOBB DSOO Drive System · 2.4 Megabytes 
Disk 1 · DMA Floppy Disk Controller CP/M 80 • 2.2 LO/M - CCT MOdlfied 
RAM 17 • 64K Slallc RAM • 12 Mhz Alt Cabling, Complete CCT Assembly, 
lnlerfa<:er 4 - 3 Sertal/2 Parallel 1/0 Tesliog , and minimum 20 Hour Bum·in 

http:Fujll.su
http:Mafnfra.me


We're Flooding The Market 

MINIMUM SHIPPING $3.00 - NO SURCHARGE ON VISA/MASTERCHARGE 

1·800-545-2833 • Continenta'I U.S. 
DISK DRIVES DISK DRIVE CABINETS 

SHUG"flt 
!• " SA'400 p!! T'RJ .... , ........ 1llO.OO 
5•A" 5"'41lOLl40 TR)•.• , ., . 17'-CO 
! " 5"110lfl(SSIODI , , , :l5A.Oll 
!'"SAMIA!OS/OOJ .... , . •?UO 

OUME 
~I0.00 

MITSUBISHI 
;v. · 1o1.-1 v. .~...... alXl 

OSI0040rR 
5 " M~~- . .... . . . •1(U)C 

!iJ6: TPI .S"A"mie U TA4 f()O..I 
51'" t.1-- ........ ...... . ' 4l8JIO 

r.15 MO WJB"' ·~rmnte.e tonnat.t 

um• u lllM r & 20 8" 11~ 


11• M-28111'6.l II lOVI • • .... '89.00 
STD a" DSIDO 1-i! MG 

M·2BS4'63(SS/00l 22CIY , , , ~9.00 
8" M·2119Mil .. .. • .. .. • • • • "39..00 

TIMJI"• -!" l>SIDD 1.2 MG 

ADY AN CE.ACC E.sS 
AA·5 '4 1Hold•&2 01•~•1 -- •• • . 19.00 
u .a IHolos 82 Dl•kl) • . n .oo 
S!noto,od Plo lg4a .. m11o, T"bs 

U BAARY CASES 
CA!l·~V. " . , 2-60 
CAS-8"'., , . .. , , . .. .... l.AIO 
Color' Al(I ,,.,,,,,,,: COio/ bJJr:t •ul., 
b1J,91, OlfCA1 o.t~•t ffrl1,griv 

B"DSC 88·2Sl(f.Jor !-8" orv• 

wts ..1. conn.. . . • 


!v. " OSG55-2S1<T·10r 1-5Vo ' 1 

r:t¥1wfttc1.conn. , , 

RSl32MM·! ' 1rne1010 m•l• l ­
IBM lo PAR 

osnorne 10 PAfl 

K•wro1o PAR . 

OK~·Oa ta Sed11 

SHUGART80Clr'll01R 

RECONOmONEO 


9008)1Wtmi11h 1.,. . .. .. . 18'UIO 
TANDON 

~ •t." TM11» I SSIDD , , , , 1115.00 
5 · " TMl~<FO~ I Br.I m .co 

tlS/DD 
ll'" TM~IOSIOOj ... cl:S,I» 

PERTEC 
5 '/• " fD<OQ.S , UUO 

SSIDD40TR 
5 " FOZi0-5 • 1 H.00 

OS'DO >IDT/I 
SIEMAHS 

a· FD11»11 !SSJDDJ nov , ne.oo 
II" FDll»/) (SS/001 :12\W , , lllf.W 

MPI 

5 " El-'1 '<lrFI 5S/DO , 115.oo 

5• · &~F'Ml!IM • 2Sll.I» 


801R DSIDD 

COLOR CODE VOUA FILES 
Ol•~•OH b)' .SM ~'lfh IU1t.lm1 #atflnly. 5 
<410lt, PMH .,. IOI ~··~•Oo Of 10, 
6 V. " Sgl•ld0/oglden , .... , 18,ll(ljlO 
6 1/l' ' Sgi•ldCll<lbl d•n 20.ll(ljlO 
5"1 " DDI 1ldoldbl den ' 2a.DOllO 
5 y, "' 10 H c,or . . . . '22..00l10 
5 " 1eooc1or .. .. noono 
6., Sol •ldoldbl de n .. . 20.00110 
11" Obi tfdoldbl din , ........... U.D0/10 

8" CABINETS 
•NOTE-Power supply w/11 accommodate hard disk 

8" • DDC88V2B w/PS vertrcal-for 2-8' ' drives . . , .. .• 300.00 
8" ODC88T-1 w/PS vertical-for 2 or 4-8" 

lhinllne drives .. ........... .. .. . .... . , ... . .. 300.00 
8" DDC88T·2 w/PS vert lcaHnexpenslve version for 

2·8" thlnllne drives ..•..•..•.••...•..•.•... .. 225.00 
B" • DDCBV w/PS vertical·lor 1·8" drive •..•. •.•. .. 249.00 
B" •DDC88H w/PS horizontal-tor 2-8" drives .. . . .. . 300.00 

51/4" CABINETS 
5'/.' ' DDCSH W/PS horlzonlal-for 1·5'/.'' drive .. . . ... 59.00 
5 1,4" DOC55H w/PS YEH1ical-!or 2·5 'I• drives , ..•.. • . 89.00 

FOR A.l'PlE AND FR.AN KUN 
MICRO-S<:t 


A--2 ISSIODI . . ..• 221.00 

A-40 (0$'00) • - V•.oo 

A.·10 [ClY•<I Oonl11'1) , 359,00 

Oon1rolle1 , . '" 10.00 


!IA~~ SV!iTEMS 
Ellie I (SS/OD) 269.00 
Ellle II ID$/ODJ • 419.IXI 
Ellle llitO• •d-Ooruill~I . . . . . 539.00 
Cr:iiitrolrer .. . . • . . • • . . . . • . . 70.00 

USI 

PH 19'' Ambe< Hl·A••I lll.00 

P1·219" Gr~ "H>Ro•I Ut.00 

P1·3 P 2" Ambor H l · ~••I • Ut.00 

Pl-4 ~ 12'" G:rH.n Hl1Flt1·1J Ut.. 00 


SAN VO 

DMSI0919'' Greer>) ...... , 6t.DO 

01112112117' Green) 15MH.Z , '. 14.00 


IMC 

llcMC 12A\l i 12"' ar...01 .... 71.DO 

BMC &1; 1 Cot.o•·COmpcal le Ult.DO 


AMDEK 
nt.00 
511..00 
311.00 

GIGANTIC REDUCTIONSS-100 PRODUCTS INPRIC~I 

CARD CAGES/MOTHER BOARDS MAINFRAMES 

•1EEH9S·NO r•tmlll•liOR 1•qulr•f1 

W'c•rd b•t• e•rd 
51011 ea,. 11<1 A • T c:11i1• ••vt 

4 15.00 40.00 60.DO 20.00 

6 20.00 48.00 70.00 .22.00 

B :is.oo 69.00 100.00 31.00 

12 30.00 99.00 140.00 41 .00 

18 45,00 160.DO 200.00 SO.DO 

22 80.00 185.00 76.00 

All c•td c•gH will accommad111l11 1 .c·· fari 
Add S20.0D ro r l ••n-Aod '30.00 •ur 2. fan1 

For 2 Standatd 8" Drives 
MF 006 (6.slot M/B) .. . . , ... , , ......... 699.00 
MF-+ 008 (8 sloi M/B) .. .. •.. . • . .. . . . . .. . . 749.00 
MF-t DDl2 (12 slol M/B) ' ' ..... "' .•• ' ...... 799.00 

For 2 Thin line B" Drives 
IMF D06C (Cadillac version) . , • . , , , , , . 
IMF+ DD6F (Fordvers1on) , .• , • . . , , , , , 

For 2 - 5114" Diak Drives 
MF+ M012 (12Slol M/B) ... . .... ...... ... . 575.00 

Standard Pl1ln Front 
MF + 12 (12 slol MIS) .... ..... . 
MF +22 (22 slol M/B) , , -
Atl ma.i11traml!<& 11~cept IMF+ DD6F haYf;I EM Iflll11r,2 AC 
oullets, 15 ea . 082-5, 2 ea. 50 p n. 2 ea. 34 pl11. 1 ao. 
Cenlronlc cutouts, power supply for a•·MF 
(- 5V1A/ + 5V6A/ + 8V16A/ 16V3AI 24V6A) 

SIERRA DATA 
.:.V-i1Co•u«•.-..:i!ft9.. 
l ..... .J i;'ifl!il!M)CMl...,....l>l.."I ttiltO 

SOHK.t........._, ii.llMlf I 
J ...4"~1HI ~ 

aos.JSfOl.4..4 ..11 pUI .Obi "3.:1 
OQ.S.~1 '1 -111$1.JJ-.,il tl f!W•"'ll"' •J~i.CIG

stI"'"°'"'""ou•o.lw l"MO..,.. ••H"-IO 
~--·~,.IDl'aac.009llf0S. . l •iiUl:I 
&fll..~Mum-•kll'mU'I ,_ •n t&lMIO 

COMPUPRO 

s. 100 ' • " ...- .... 11 111;) 

~,f~::;'~~OA -m:: 
CPU BOll51llll 3".DO 
Rom 17-6">1 410.DO 
Ailm2•· 128 !llll0.00 
Olll<ll 110.00 
Sy.i1m ~I l10,00 
Jn1&rt1ce< .O llO.DO 
Ac0.1 T•llmmall•· 50.00 
E-.urt2(ditkJ 175,00 

c.11 1.......,. 


_,,-· 

.:: 

Circle 188 on Inquiry card. 

I 

http:llll0.00


with LOW, LOW Prices 

CALIFORNIA RESIDENTS SAVE 6% SALES TAX 


8 YEARS (1976) EXPERIENCE IN COMPUTER MAIL ORDER BUSINESS 

PRINTERS 

DIABLO 
a2ll (25CPSISERIAL) • • • • , . • • • . , •..•.•• , 940.CIO 
630(40CPSIMUltr·IF) ... .... ......... .. 1,925.0Q 

C, tTOH 
Prn.w11ter 118510A) Par 120 CPS ••.••...•.•• 365.00 
F'n>w1 l\er I (81i10AJ SOOlll 120 CPS ..........529.00 
Pn>..n1er II P alle~lS" • , . . . • • •• •. . •. •• 668.00 
B600 (IBOCPSJ Par or serra1­

1e PlN 9(1Cf'S LTR ______ ..... _ ..... 1,099.00 

JUKI 
6100.l!ICPSIDlabloComplltfb/e Pai ••••.•••• 6416.00 

NEC 
NEC7715 (w/Diablo Emulation~ •..•••. . • . . 2,0TSJlO 
NEC0023A(tOOC:PSPar-Oraphl c:s) ••• .• •• . •• 419.00 

MANNESMAN·TALLV 

160L{160Cl'C-«ICPS l TR 10'1 ••.•.•.•••••. a:i.5.00 

1BOL (160Cl>S-40CPS LTR 15'1 .. ., ......... 8611.00 


OKl·DATA 

Mlcrolloo82A(SER&f'AR·120CF'S10'1 · ..... 399.00 

MlcroOM BlA(SER & PAA·12'0CPS 15'1 , .••.• 629.00 

Mlc1ollne92!PAA·160Cf'S.LTA·10'1 ...... . . . 5'19.00 

Miciollne 93(PAA.160CP&lTJM5'1 . .... .•.. 899.oo 

Mlciollne S4Plf'AR-200CPSLTR·15'1 .. , - .. . "9,00 

Mlcn1llne S4S jSER-200Cf'S. LTR-15") . .. .. 1,059..0ll 


STAR MIORONICS 
Gemini 10 (new v~ t!liOn) 

(PAA-100CPS-IO'j ....... . ....... . ..... 299.00 
Gl!mlnl 15{15" c:mla~a) •..... . . . •..•• . •. . 439.00 

SILVER REED 

El<P 550P·17CPS DalsyWtleel·PAR ........ 670.00 

EJCP 550&17CPS Oa 5Y W11eel-5erlal .• .• . ... 890.00 


1'0$HlllA 
P-1350 j192Cf'S.l2!1Cf'SLTR 

PAR er S..rtal} . . . . , .•...•• 1,500.00 
P-350 (HlO CPS-PAR·15") . • . . . . ..• . 399.00 

PRINTER ACCESSORIES 

Ol~9LO 

0 ' 11b'D 620·0fl~·Olrec T1ac 101 • 110.00 

Ci aiblo BiO-Shttt F edictf ~ , • • . •. 720.00 

Dlt1blo 630-91-CHoc l TJ11.c•or • • • . • 275.00 

011ble 6JO·T'ac.lotSov,,d C<MH _ . 29.00 

DJaOIO 630..SGlStieat fctod"' . 775.00 


J UKHl100 

St:ti Jlntorlac: §5.00 

B~·Ol r Tr11c !Of • , ••. 125.00 

un1-01, ·r rn ctor . . . . . 90.00 


M,\NNE~MAll·T...l.LY 

~iCIOr'I' Oultltl. f (i lf . 230.00 

i'Uto F! rof\I Feed 1,150.00 


NEC 
l tumtdH . 15,00 
Ven~at r,ac101 . 21i.OO 
Horizonlal 152.00 
8•·01r haCIOt ~D.00 
C-u 5 hH1 Ftt(l1r 1,100.00 

0~1-D,Alil. 

s.a Cu1 Sn••l Fooao• 515..00 
B2r'n Trae:IOI . . 55..00 
sero•t loll Wl1K Bu rer /For 112".l . 12.S.DO 
SG•l illl lnU . i.w.tiK :euuor [FOf 92 6 9l] 110.00 
C»; ig,itph • 1!2A 018:14 Gruph1es ROM 35.00 
O~lg,.on II ai" ~· e:iA OI•~ lo• 1.1>~1• .. n .oo 

SU.R·MICRONICS 
S41•1ii1l 1n1 • Bet , • 10.00 
&o•lt1l loU Bd w12P< BuUI' 1119.00 
Con1modarD 6.t In 1 • Bd 711'.00 

TOSlllBA 
P 1 ~so Cu' S~eil!-t F~dt!'r 1,ll>!LOO 
P ·•3)0 91,o u . TrlCHH 2511.00 

APPLEJFRANKLIN ACCESSORIES 

llSTllR'*' Mtldlll&IOI 10.(IQ 
Ol\lllllOE r..!CJ10 


G1app1or & Gt1phlc:s 1n.1ertace 1:Z1.00 

G1011Dlet i 16ll 811Htt• Em 11'11.00 


fG PFIODUClli 

Jor SI~ • , 39.00 

1'11'1dleii 21AJD 


OUADFtAr.. 

E·AAM OIH8CICOu;.tl() . • • • 1:)S..OO 


PRA.CTICllL PERll'HEllAl.S 

r..1C1oowlrt11 II 16K PJIR Of 5erla/ 230.(IQ 

Mlen»IJtf(l'I 19 l2K F'AR 01 Ser~•I _ _ 1_5'8..00 

Sn.a1111..i .. .. • .. • . 1111.00 

EVERTE~ 

SV 1~ j1BK Ad<><>n "l""""'l'I . . . 49.00 


r..IC~OlEl\ 

Dumpling 11<11<·0 • 235.00 

Dumpling GX.-" . . 75.00 

PAA BO ....... 81.00 

M lllmcNl' 128K 299.00 


YIST" 
0.000 Flappy Co<llJOl"Jr la< S" D!tves lloa.00 
A«o1Cable . . • • .. .. .. . • 27.00 

OTICOMl'UTIME 

Cc.\<A Clot.'VC&ll!nd'ilr 100.00 


OUR SALTIEST DEALS 


IBM Add·On Drive 

• Direct Drive • 


• Quiet (Teac Equ iv.) • 

·320 K/48 TPI • 


• 5ms Track to Track • 

REMEX RFD 480 . . . ....... 239.00 


S·100 BOARD SET 
ZSOCPU (Big Z)/64K Mem/Floppy 

Controller (Double D) ... _ 150.00 

IBM ACCESSORIES 

MAYNARD 

Floppy con1<oll r 1SS.OO 

Floppy C<>nl<oll•• tS..rla~l 1~.00 


Floopv Conltollor !PAR! 205,00 


OOADRAM 

Ouadt>oafd 6.tK 289.00l461.0ll 

Ou•oboru~ 11 B•KJ256K . 289.00/459.00 

Ou-od L' nk. (Allows IBM PC 10 U!.e A~pl~ fl 


Sollwue• _ _ . _ 

Combo ?lu• ~PCS. l<.l • ~.89.0D 

M09• Plul rsc.B4 K) 2611.00 

l/O Pl u• iSCI 1t4'..00 


KEYTRONICS 

EnMnc'ft)IOLll P'C-iNl lh e soi;ie1lor li:e)lb1:uu d , C...lL 


il-4K UPORACE ~ IT 
l~S.00 

IBM MK wtParllv 2J8,00 
IBM ).26K.wlParH~ le&JIO 
IBM256K . &lQ.00 

MULLEN COMPUTER 

TB-4A Ell lender BO w/Loglc Probe . .• 80.00 
ICB-10 8 Channel Low Vollage 

Controller BO ..... . .. . _. . . . ... 180.00 
ZB·1 ZIF ExlenderTesl BO . .. .. • .. . 130.00 

SYSTEMS 

Apple II E Starter ... . .. 11625.00 

Eagle PC (16BIT) (1-320 K FD 
64 RAM) . . . . . . . . . . . 1.795.00 

Franklin 1000 .. ... . .... 919.00 

Franklin 1200 Starter . . 1,625.00 

Kay Pro II . . . . . . . . . . . . 1,495.00 

Sanyo MB-100 ....... . 1,589.00 

Televideo TS-803 ...... 1,995.00 

Toshiba T-100 ........ 1,895.00 

TRY US FOR OTHERS 

DISK SUB ASSEMBLY 

OUR BEST BUYS 
8" SUB ASSEMBLY 

DDS + 0 2EA SS/DO Siemens 
F0100·8 Drives w/Cabinel . • . .• 595.00 

DDS + 2 2EA 05100 Mllsubishl 
M2894·63 wlcablnel ..•.... 1,075.00 

DDS +4 2EA OSIDD B" Thlnllne 
Drives w/Cablnet . . • • .• ••. 1,150.00 

SpecHy-Verllca/ or Horizontal Cabinet 

5 1-4" SUB ASSEMBLY 
DDS + 5 1EA 55100 Shugart 

SA400 Drive .•.... . , .. . ... 200.00 
DDS + 6 2EA SSIDD ShOgart 

SA40Q Drive .. , , •. . ••• • , , • 369.00 

TERMINALS 

TELEVIOEO 
TV910 •. ..•...... . . . , . .. 560.00 
TV925 ....... .. ..... .... 715.00 
TV950 .. . ............... 925.00 
TV970 .... .. ... . ... . ... 1,095.00 
RG10001TV60 Graphics 

Upgrade for 925/950 . .. 1, 100.00 

WYSE 
WYSE-100 .. ... .. .... . . .. 725.00 
WYSE-300(Color) . .. .. . . 1,1 25.00 

Circle 168 on Inquiry card . 

http:1,125.00
http:1,095.00
http:1,150.00
http:1,075.00
http:1,895.00
http:1,995.00
http:1,589.00
http:1,495.00
http:1,625.00
http:1.795.00
http:11625.00
http:289.00/459.00
http:OIH8CICOu;.tl
http:11'11.00
http:O~lg,.on
http:1,100.00
http:1,150.00
http:1,500.00
http:a:i.5.00
http:1,099.00
http:1,925.0Q


tft:W1;,.,=t•z.1 ;1 •m 
64K STATIC RAM · Jade 
U•es oew 2K •S>la!lcRAMs. luUy •uppor1s IEEE69621l1>1\ 
e.1e11<1"<1 •<l<lress'"!I· 200ns RAMs, rowor 32K or cnllrc 
board phanlor1rnbla. 27 16 EPAOMs may ba subl>od fut 
RAMs.. ony 2K segment of upp~r BK may be d1sabl~d . tow 
powe1 1yp1cally less rnan 500ma 

MEM ·99152B Bare t>o;ud $49 .95 
MEM ·99152J< Kil less RAM ------- $99.95 
MEM -321521< J2 l(lr $199.95 
MEM· S61S2K 50K ~it S28U5 
MEM ·M152K t;.iK l<H 5299.95 
Auomblod & Tosl od add S5o.Oo 

EXPANOORAM Ill 
SO Sys1c ms new E•pan!loRAM 111 1s a high density S-100 
memory ho~rrl UOllrtng rne ne 641( x l dynamic RAM 
chips llolloW!lmomoryOlrnsof641< , 128Kor256Kall on a 
single S·IOO b(la rd 

MEM-65064A 64K ---------- $495.00 
MEM·6512BA 1'8K S595,00 
MEM-65192:4 1921< $675..00 
MEM-65256A 2S8 $755,00 

Lowes! Price Oaisywheel Printer - JUKI 
Full l®lureo 1Ja1sywheer priWJ" wllh 9fllphl~t modi! on<I 
Du1ll-1n ..o.-d proces~•ng !unction& 18 CPS pnnt ~peed , 
13 ln'I> p1a1en , 10, 12 or 15 puch plus propotllO""d 
sp.ac1ng Uses standa rd IBM rlbb<i''" Thi<O' an o.irnn ly 
rolloble foliar quullty p11n 1er, Bl 011 un/"le11ro or low prkel 
PRD-61001 Pa;a/le/ SB29.95 
PRD·61 DD2 RS2!}2 59rtOI ooatd $59.95 
PRA-61 000 Ttactor op11on $139.95 

380Z by D.T.C. 
Based on 1hD &:Im~ qomh ty mi0chAfl 1:sm ais. Cho Comrox 
prinle<. the 3802. contoins elec! romc tm/"lanceman11 lhal 
allow 11 10 prinl :n spacds up lo 32 CPS Olher lcalur ~ 
1nc1y<1u • 48K bu tler. ptop0r1lona1 spat1ng, ono D1~blo 
lfM0/ 1650/ 630 co mpgUt> le pr o1oco1 ComM w1 111 
p<ln1wheet, rlbll<)n anCI llSCt5 mam1al. Se11nl, parallel , and 
IEEE •llll 1m rlaces •tandard 

PR0 -11300 380Z PtlnW $1295.00 
PRA-11000 Tractor opl/011 _______ $169.95 
PRA-1200 Cur • herH leftdDr SG99,95 
Cable Plnnso •peo1ly S49.95 

Printers From Jade 
SEll<OSHA tO" Graphic•. 30 CPS --- 5229.95 
Ol<tOATA 32 10" 1~0 CPS CALL 
OKID AT A 92 10·· 160 CPS w1r11 Grnp h•a.5 -- CALL 
OKIOATA 93 15" '6tJ CPS wll/1 Grapnlc• __ CALL 
OKID ATA 6J 1S " 120 CPS w1f/1 Trnc1or --- CALL 
OKIOATA 84 75 " 200 CPS Wi ii! Grap/II•~ CALL 
OKIDATA 2350 15" J50 CPS CALL 
OKiOATA 2410 15" 350 CPS, Two co lor ___ CALL 
DA IS'fWFHTER 2000 4BK Da/s~ wneel --- $1395.00 

' GEMINI 10 100 CPS ICY wllh G•aph1cs __ $34.9.95 
GEMINI IS 100 CPS 15" .vii/! Graphics __ 5499.95 
COMAEX CR I S849.9S 

SILVER REED S699.9S 
_________ S1249.9SSTARWRITER F-10 

PRINTER PALS - FMJ 
Do~ti lop pHnler 5truid drHI pl!por rno h i=111s all tmMt!r !t 

PRA-99080 10" Prlnlr.t pol ------- $29 .95 
PAA-99100 IS" Printer pal 5-!l9.95 
PRA-99700 /or Lel!er O<lalr ty S411 .95 

1.f.'f•J·1;J•l-1 
The BUS PROBE - Jade 

lnexp~noive S·IOO 01agoosh~ Am1lyzer 

TSX-2008 & 1e br>a1d 
TSX-20011 IW 
TSX-200A A & T ---------­

110-4 - SSM Microcomputer 
2 !ie• ~al 110 ports ph.1• 2 pamlle l 110 1>0<1• 

IOl-1010A A a T 

110 -5 - SSM .Microcomputer 
T wo ~oria 1 t. 3 para ll ol port5. I 10- •9 <K Baud 

101-1015A A & r 

INTERFACER 4 - CompuPro 
3 sm1a1 1 par•Hel , 1 Cenrn>n1t• parallel 

101·1SAOA A & T ---------­
101·18:JOC CSC 

~-Wl•X•) f:1
tf:l;t•Hii:I•J·' ;JI 
PB-1 - SSM Microcomputer 

nva. :/716 EPFIOM boa rd Wll h Dn·board p rogrammer 

MEllll-9951011 Kii "'''" manual $154.95 
l\llEM.Jl95fOA Al. T Wllll man~BI $219.95 

PROM-100 - SD Systems 
2700 .~; 1;; 273? EPROM p1091i1mmer wi th •of1wa1e 

MEM-9952-0tl Xii wi/11 sol1ware $189.95 
MEM-99S20A A & rWllh sollwliru $249.95 

~1.13·1~. t·Bli<•l;W 
VIDEO MONITOR - Jade 

1000 line• 11ilrn · l1 1g ~ • '"•olul1011 W MH1 ullr;1 ·t11gn bend 
w1dlh. 9 ' c1 12" Ambet or G1e~n p~mspllo1 th• Hne"t 
fllOlll!Urt wa !Oii 

VDl\ll- 740920 .!I" Green -------- 599.95 
VOM-740910 9" 11m11or 5129.9'5 
VOl\ll-751220 12" Gr Utl $129.~ 
VDllll-751210 12"' Aml>•r S1l9.9S 

12" GREEN SCREEN - Zenith 
r~MHi ~o 01 !IO col 1mn 

VDM -201201 12- Green -------- S114.9S 

DISK Sub·Systems - Jade 
Handsome metal cab1ne1 with p1o po1 llon~ ll y b~•anc d a11 
rtcw sys1em , rugg!ld dual dn11e power 9'JPPIY power cable 
~11 . ~owo1 swllth l ine cord. IUi<I holder. cooling Ian 
n vermar ru1>bo1 1110~ oft nocesS<Jry hnrdware lo mo11nt 2· 
8"' tti•k c1..v11s. powor •upp1y, and Ian does nol lnGhlde 
~1gMI cabl&. 

Dual 8" Sub·A•sembly Cabrnol 

EN0-000420 Bari! cabirmt ------­ S49.9S 
ENC-000421 Oab/risl kll 5199.95 
ENO·ODQ431 A & T 5249.95 

I!" Sub-Syslam• - Srn11I• Sldt!d, Ooub/a Density 

EN0-000423 1(11 w/2 S1oma11s FDf00-8Ds -- S650.00 
END·OOG424 A & T w/ 2 SlumanJ FD I OO-BDs _ $695.00 
END·OD0433 Kil w/2 Sllugorl SA·BOIR.s ---- S999.95 
END·OOU34 A & T wf2 Shugar/ SA·80,Rs _ $1l95.00 

B" Sub-Syslam• - Ooub/1 S'd•d, Double Oan•Hy 

END-000426 Kff w/2 Qume DT-Bs $1224 ..95 
END..000427 A & T wl 2 Duma D·B• --- $14'24.95 
EN0-000436 IW w/2 S/lugarl SA,851 IU __ 51274.95 
END.OOCM34 A & T w/2 Shug~rl SA-80rR.s - S1f 95,0Q 

111!12;1:1•7·1;1•1-"' 
ISO-BUS - Jade 

S! leol, slmplo and on sale - bclto1 mo1na1bu;11d 

6 s101 1sw· K 11%"I 
MBS·061B Bare board -------- S:Zl.95 
MBS-061K K/r $39.95 
MSS-061A A & T S69.95 

12 Slo/ f9>,>" • BW'J 
MBS.121B B~ro bolircl -------- Sl4.9S 
MB6·121K Kil $69.115 
MBS·121A A & r $109.95 

18 s101 tr~w· • 8'1."'! 
MBS-1818 Saro board -------- $54 .115 
MBS-181K II.II S9U5 
MBS -1 81 A A & T $149.115 

tfj'f:1.7.1;I•l;i 
The BIG Z - Jade 

2 or 4 MHi sw11ach~ble Z-ao CPU bontc1 wllh senal 110 
accommoaa1cs ~708 . 271G, pr 2732 EPROM baud rn tns 
Irom 75 to 9600 

CPU-302010 Bare f)Qard w1men~al ---- $35.00 
CPU.:102011< XII wi/h Marnia/ $149.95 
CPU , J0201A Al. T Wllh Mantia/ $199.95 

SBC-200 - SO Systems 
4 MHz 2-BOA CPU with seoal & o orallel 110 . 1K RAM SK 
ROM space. moolior PROM moludcd 

CPU· 302DOA A & T S329,95 

CPU-Z CompuPro 
2 0< 4 MHz ZSOA CPU , P.4 t>ll adoresslrlg 

CPU-30SCHJA 2/4 MHz A. & r ------ $279.95" 
CPU·3D5CHJC 316 MHz CSC SJ74.95 

8085/8088 - CompuPro 
Bolh 6 & 16 bit CPU• . " londord 8 bll S· 100 bu~ up 10 a 
MHz. acce..e• 10 Mcgaoy la<1 of momor~ 
CPU-20S10A 6 Wlz A T S<i29.9S 
CPU·20510C 6 /8 MH1 CSC '529.95 

SS9.95 
$129.95 
5159.!IS 

$249.95 

$289,95 

$389.95 
S4t5.00 

PLACE ORDERS TOLL FREE 
For Technical Inquires

Continental U.S. Inside California or Customer Service call: 
800-421-5500 800-262-1710 213-973-7707 
We eccept cash , checks, cred it cercls, or Purchase Orders from qualillecl IJrms and inst itutions. 
Minimum prepaid order $1S.OO Oelilornia residents add 6 %'!1. to~ . Export customers outside the US or Canada please 
add 10% 10 a ll plices. P'1ce1 •I'd IHIUbUlly 1ubJecl to cturn11• wtlhoul notice. Shipping ~nd handl ing charges 
vija UPS Ground 504/lb. UPS Air $ 1 00/lb. minimum clurrg• S3 .00 

Circle 2"!8 on Inquiry card. 

http:S<i29.9S
http:board--------S:Zl.95
http:51274.95
http:14'24.95
http:12-Green--------S114.9S
http:5-!l9.95
http:S1249.9S
http:RAM-------$99.95
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Tandon TM 100-1 Smgle "'<Jed aouble do•is!ly 48 TP1 

MSM-551001 5219~5 ea 2 lor $199.95 1ta 


Shugart SA 400L Smgle sided , dou llle dM"IY 40 tr~ck 


MSM-10~000 $234.95 H 2 tor $224, !IS ea 

Tondon TM 100·2 Double sided. double density 4B TPI 
MSM-56 1002 5294.95 H 2 ,or $269.95 •• 

MPI 852 Double ·sided. double dGM•ly, 48 TPI can be 
subuiH>led tor CDC 
MSM · US200 S299.9S ea 2 lo r $279.95 ea 

MPI 851 S1n11te ~lded double density 48 TPI 
MSM· 155100 $2l9.95 eJ1 2 lnr St99.95 • 

51/4" Cabinets With Power Supply 
EN0..0002 16 Smglu cab wl powur supply --- $69.95 

EN0-000226 Dr1al cab wlpowur sup'!!J --- 594.95 


Dual Sllmline Sub-Systems - Jade 
Hanasom ••lft1ca1 cablMI with &ctalch re5'stan1 ba~e<J 
anmone1 hni.n proporllonally balonc;,ed 111r flow sys tem. 
QWO I coating fan. rugged dual dnve power oupply . pow r 
caolos, powe1 •w• ICh , line cor d. lu...e holtJer, rooling Inn, 
all necos!Jlry haraware lo mount 2-S" sllmfino dis~ drives. 
Does nal Include 5Jgnal cable 

Ouol 8" Sllmflne Cablnel 

EN0-0008~0 B•fff caOlnOI ----- --- $5!1,.95 
END-000822 A & T WI O doves SH9.95 

Dual 8" Sllmllna Sub-Sys toms 
EN0-000$23 Kl/ w/'2 SS DO Drives 5919.95 

EN0-000824 A & T w/2 SS DD DmM --- $949.95 

END-000833 1(11 w/2 DS DD D11ves - --- 51149.95 
END-000834 A & T w /2 OS DD D• ve.s _ __ $1179.!15 

Slemen• fDO 1DO-ll Single s ided double densi ty 
MSF-201120 5274.95 .. 2 1or $249.95 H 

Shugart &A 801R Single 5rded double den!ll ly 
MSF-10801R 5394.95 el 2 la• -Sl89.95 ea 
Shugarl SA B51R Doubre •lt!e<I. t!ooble den sl l y 
MSf· l08S1R $554.!15 e• 2 101 $529.95 ea 
Oumo OT·8 Doubh> sld d . doubl donsllv 
MSF-750080 5554.95 ea 2 (Or 5528.95 ea 
Tandon TM 84841 Single sided. double den sl1y lhln-lme 
MSF-558481 5379.95 ea 2 101 $369.95 ea 
Tandon TM 848·2 Double .sided. double dnnslly 1/l111 tme 
MSF-558482 5494.95 •• 2 lor $484.95 ca 

NEC FOl 165 Double stded , double don!1ly U11n llna 
MSF-851165 5484.!15 ea 2 lo< $449 .95 ea 

Smart Buy In MODEMS - Signalman 
1200 andt or 300 bau<J. o"ecl connect, aulomahcilnswer or 
ong1n"'e ~eleotlon . au lo-answer/ auto-d,al on defu.ce 
rnodels 9v baltory allows 101at portabollly. lull one year 
warran1y 

IOM-S600A 300 baud direct <totrnecr ---- 589.95 
IOM-5610A JOO baud Delma S149.95 
IOM·5620A IZOO! JOO baurl Delr1~e $369.95 
IOM-56SQA 300 ba11d 101 O.•hl>lllB $119.95 
IOM-56'.!0A 300 bnurl c.ird /or IBM $199.95 

SMARTMODEM - Hayes 
Soph1g(tca led dn-.cl-connecl aulcra" • werl auto·tl ial 
modem, 1ouoh-lor>e or pulse d1ollo9 flS-:!32C i11te1lace 
pr01Jrammable 
IOM·SSOOA Smat/modem r200 5574.95 
IOM·S400A Smartmooem :JOO S224.9S 
IDK-1500A Hayu Ctr1onog1apl1 $218.95 
IOM-110011 Mlcrornodom 100 5363.95 
IOM-2010A Mlctomortem II w! Term prgm -- 5329.95 
IOM-201211 Tormlttal program for MM/I --- S89.95 

1200 BAUD SMART CAT- Novatlon 
10312 12 smaric..1 & 1oosma11Cal, 1200 &:l00baud. b1Jllt­
1n d1ole1 au lo re-d•al •I busy, auto answcr/d l~connecl , 
di reel conn I, lCD •endoul drsplay5 modca11 log/dlgil•I 
loopback ul l 1"515. U1!8ble wllll mu lr H tne phones 

IOM,S241A 300 baud 103 Smart Ca r ---- 5229.95 
IOM-S251A 1200 baud 212 ' 1Dl Smail Cal __ $549.95 

J-CA r~ MODEM - Novatlon 
l t5 t1111,1i o1 o rdlnn(\' madom$. Oell 103. manuol o rau10­
answer , au1oma11c an!iwe1/arg~nate. dfre<:t connnal. bu,11­
m sett - l est two LEDs flfld t\Udlo beep~ p rov•de sta tus 
m forma 1t0Jl 

IOM-5261A Novarfon $149.95 

l~ia•Bii;t•J!!=i;W 

VERSAFLOPPY 11 - SD Systems 
Ooubl d nsrly dis~ contro ll11r lor any w1111>1nalto11of61/ , " 

arid 8" single 01 double sl!lo<1 analog phase-locked lo op 
da t~ aeporntor. •eCtl!re<1 lnlarrnpls. CP/ M 2 2 & Oasis 
compntlble con1rnl/d1egnoS1lc \\OftwRr PROM 1ncludod 

IOD·1160A A 4 T Wtrh Prom $359.95 
SFC-55009047F CP •M 3 0 W1rh .VF-IJ --- S139.95 

2422 DISK CONTROLLER - C.C.S. 
5 '{4' or B" do 1bla density d•s con troller wl lh 011-bonrd 
bnol IOA<Jer ROM Imo CP/M 2.2 & manunl sc i 

100-1300A A & T w/111 CPIM 2 2 $399.95 

DOUBLE D - Jade 
High 1e1rn1>1111y tJouble oon slty disk controller w 11 ri on­
boatc Z·BOA. aux11ra1y ~11ntor port. IEEE S- 100 can 
luncl l<>n 1n m11IH-user lruo r111pt dr lvon bus 

IOD-12008 Baro board & I dwr man 559.95 
100 -12001< Kii w!f!dw r & ~llwr ma11 ---- $299.95 
100-1200A A & r wllrdwr & sllw1 "'"" ___ $325.00 
SFC-59002001 F CP·M 2 2 wrl/t Doub/a D -- 599.95 

I•lfi!*tlJ;§ 
DISKETTE STORAGE BOXES 
Clear Plex19la"5 storage bOxes lor 11 p 10 75 D1skelles 
MMA-505 Hold~ 75 5 '1•'' 01&~0/fa& 519.95 
MMA-500 Hold$ SC 111

• Di. ~ oire> 524 .95 

UL TR A-VIOLET EPROM ERASERS 
lne pens:+v etasers for Industry or hOmf! 


XME-3100A Spectronlcs t o r/mar $69.50 , 

XME-3101A SpectrMlcs wlrn 11mar _____ $94,95 

XME-3200A Logical Dav/CM $49.95 


Bt~.,;mf~ 
SUPER DISKETTE SPECIAL! 

W o 1>ou9hl out a ma1or mar>u tae1urer"s overs1oc~. and 
we a•e pa!1$1n9 lhe savmgs Q<J lo you' Single 510ed. double 
densi ly , packa9e at 10 m plilSllC library C.lSC 

MM0-5121003 Appia DlthllDS $18.95 

DISK DRIVE - Fourth Dimension 
ro1ally Apple compa11blc. 14J ,J60 byles per dfl•e on DOS 
3 3 lull oM year loclory wa11an1y hall- 1rack capabllnv 
roods all Apple sollwnro . plug• r19h t Int o Apple con troller 
os 50COl'ld d11vo. DOS :l 3, 3.2 I Pascal . & CPI M 
compa111>10 
MSM-431010 1'01r1J D1mart&lon drove ---- $249.95 
MSM-43103-0 Conrr01Jo1 only $60.00 
MSM-'131040 Con1tolfor w•th :mfr vara - -- $99.95 

HALF-HEIGHT DRIVE - Laser Micro. 
Totally Apple ComponDlo Worl<s wllh au Apple so rtware 
nnct r.onlrollc~ . F ~ tor nnd qu1e1er lhan mo51 01he.r dr•..,es. 
yet onlv Mil 1h :o,l>ol 

MSM -571010 Lasor /ld ll·ll01gm 5299.!>5 

CPIM 3.0 CARD lor Apple - A.LS. 
Tiro mot I poworlul card 11..a/lable for you• Appia/ 


aMHz z-aoa. oddllloool 6'1K 01 RAM. CP/ M 3 .0plus 100'!it 

CP/ M 2 2 co1npallbrl1ly. C basic. CP/M Graphrc5, ~ 

lns1or lhnn any 01t•e• CP/M lor Apple One yea• warranty 


CPX-6281 OA A l .S CPIM Card 5349.95 

Z-CARD for Apple II - A.L.S. 
Two compuloro tnone. Z-00 & 6502, rnore than doublos tho 
power , nd potonllal ol your Apple. mcludes Z·BO CPU 
~ard CPI M 2 2 nnd ~omp101e manual sel Pascal 
cornp:1Hble ~,rn1ue1:i are mer1l1-dnven one veor wnrraruy 

CPX-62800A A II r wll~ CPtM 2.1 $159,95 

80 COLUMN APPLE CARD 
80 co 1u11111 x 24 1111e vt!leo cnr d lor Apple II 
odd1c.ssabl 25H• ~1111115 Or1e. r10rma1 /1nverse o r high/low 
v1 ceo . 1:16 ASCII charac ters. 11ppe1 an~ lower c:ose, 7 • 9 
dol nmlrtx w1lh lrnc de•cende•s. CPIM Pa~cal & Foman 
c.ompal1bte 5Q160 H t 40•80 column •u1oc11on h o rn 
tLuybocud Besl 60 co lun,n t.tH<ll 

1011 -2450A V1e wma• 80 S149.9S 
IOV-2455A P1oboor dis~ tor aoo•e S29.95 

16K RAM Card - for Apple II 
Expand yoY< Apple IJ 64K u•eas languoyeoan:l , IUll 1 year 
warranty Why spend Sl75 00? 

MEX-1670011 Savo ovar H 15.00 ----- S49.95 

GRAPPLER PLUS - Orange Micro 
The ul1tma1e pa1 allel pnn ler Grnph1cs Inlet lace card w 1111 
01.ony f1DW I atu ro&. ftOW a\ a new low price• 

IOP-2l00A GrettJl'IOr Plu• 5139.95 

J...&..::I> 
Computer Products 

4901 West Rosecrans Ave. Hawthorne, California 90250 

Circle 218 on Inquiry card. 547 

http:51149.95


Computer E•PertSeflfiCe etorcreditCllrd5 •

Components . ,.asu«""'~ ....~· Ta11.~reuu"'""• 

Unlimited NOW HAS A COMPLETE 
APPLE SOFTWARE 

. . . . SPECIALS OF THE MONTH 
oaase 11 5409 

Art Sci 
MagiCCllC , s 99 
MaglcWlnaown 109 
Ma91cwor<ls 89 

Continental Software 
Home Accountant s 59 

lnfOCom 
Zorkl . 526"' 
Zorkll ?Ii" 
zorklll __ .26" 

Micro Pro 
cac1srar . s 99 
Oatastar 199 
Mailmerge ·169 
Repormar 239 
Spellstar 169 
suoersort . _ 169 
worastar 269 

Micro Soft 
B~lcComplier 5269 
CObo~80 499 
Fortr3n-BO 139 
Mllltipl~n 189 

Peach Tree 
c111 tor 1owest prices 

Stoneware 
5169 

0~11 5409 
osaseua· 419 

Continental 
HomeAccountancPlus s 99 
P.ropef'tV Management _ 299 

Info Com 
zorkl ,S ~~ ZOrkll 
zor11m 27 

Micro Lab 
Tax Manager S1?9 

Micro Pro 
w.:irosrar sm 
Manmerge 159 
Spellstar 159 

Peach Tree 
General Ledger . 53115 
Atcounts Recerva ble 345 
Accounts PaVilble 3115 

Sorcirm 
suo rca1c 5199 

Mlc.rosoft 
5189 



Fr.inir.1111 Ace1000wlcolor 
Fri!nklln Ace 1200wl Drive 
Apple OE St:arterSy!>tem 
Kayproll 
svscorn 11 
commodore 64 Wt Drive 
sanvo Mac 1000 
comDat, Col um Illa. Corona 

APPLE, FRANKLIN 
Accessories 

Advanced Logic Systems 
cpm l .O Card 
zcardcpmcare1 

Astar 
~F MOC!Ula!or 

Cibson 
Ughtpen for .<1,pplell& llE __ 

Ken.sington 
Sl/srem saver I Fan & surge 

Micro Max 
\llewmaJt so CoL Cara 

Micro soft Products 
SOltcare1w1cpm 
16 Kcard 
Premium Pack 

Mi«iroTek 
12BKMemoryeoara
oPuwMemorv 

orange Micro 
Grappler + era.chics rnrerface 
Buffereoara w 116K eufferEXp. 
Grappler ,. 161< autterEXD. 

TC Products 
Jov~tlck 
Paddles 
Selecta Port ... 

MODEMS 

Haves Micro computer 
300BaUCISmartMOClem .... 
1200eaue1smartMOdem .. _ 
MlcroModemll . . .... 
Micro Moctem 11 w/ Terminal Package 

Novatlon 
J<.a t300Baua 
ADDie Cat ii 

539
Tandon 

TM100-1 160IC 
TM100-2 l20IC 

219Profit Systems Inc. 279 
359 

249 
1695 

2121\AUtODlal 
us Robotic 

n69 

Ne.:8023A 

R)CMX. FX 

?1350 

Elite I 
Elltell . 
Eilrem 

Nee 
. Price Reeluttton 

Epson 

Toshiba 
top Of the Line 

429 

• ACICI 570 for controller 

A·2 
A·llO 
A-70 

Micro Sci 

•ACICI 570 fOr comroller 

Ouentin Research 
Apple Mate 
s MegaOVte Harcll>IC 

Call 

1599 

s 269 
429 

Cail 
. Call 
S1725 

16'19 
625 
795 

1589 
Call 

S 339 
139 

19 

249 

69 

14l9 

239 
65 

46'9 

299 
329 

12'1 
119 
179 

39 
29 
39 

5 199 
499 
259 
279 

119 
269 

S 	179 
239 

Parallel Port, sertar POn, Clock ca1ene1ar 64K 
&AllNeeaee1so1tware 329 
Sameasabovee~cept512K 699 

UPCrade 
6l1Kw / pantv 

Siemans 
FDD100.SD8 "Sgl /Dbl Den 

Mitsubishi 
?894·6'5 Dbl I Olli Den 

Shugart
SA801 R s~ I Dill Den 
SA.051110 l /DlllOen 

Tandon 
TM 100-1 '1 GOK 
TM100-2320K 
TM101·1lQuatl oen51tv 
TM848·1 Sgl / Obt Den 
TM 848-2 Dbl IDbl Oen 

Teac 
fD 55 A 1nHT160K 
FD 55 a 'h HT 320K 

C. ltoh 
Gorilla (NEW! 

ProwrfierHP rallel1 

Prowrttet 1 (Serial> 

Prowri ter 11 CParallell 

srarwri'lerF-10 

F·10 Tractor 

8600 !1BOcosJ 


Star Micronics 
Cemml 10lNew vers1on1 

Gemini 1s11s· ramage1 


Okidata 
Microllne 92C160cps)

Micro llne 93 (1 S· carriage)

Mlcro11nes2A CPar. &sertaQ

Mlcrollne BJA( 1 s • carr1<1ge1

Microllne BllPt200cPSI . 

Microll ne 845 !200cpSl 


AXiom 
5elkoslla G?100A 

Selkosha CP2SO~ 


5 179 

399 

359 
479 

179 
239 
339 
3S9 
a49 

·199 
279 

c.all 
s 365 

529 
675 

1149 
209 

1099 

299 
439 

499 
699 
399 
629 
969 

1059 

199 
239 

USI 
Pl 1 (9 • Amber HIJl~I 
Pl 2 19"Green Hlflesl 
Pl 3 (12 • AmllerHIResl 
Pt.a 112 •creenHll1es1 

sanvo 
DMS109 t9 " Greenl 	 89 
OM 2112 112 •creeo1 	 Sil 

BMC 
12 AU 112• creen1 79 
9191 COIOrC0/1\POSlte :?ll9 

zenith 
Z\IM121 (12 ' Greenl 	 94 

Amdek 
co1on + w/sound 299 
co1oru11ce 569 

Princton craphics 
~Hx12WllEIMCallle . <l99 

S% " Disks 
Sgl Side I OOIDensltv s17 3 llO~ 

OblSlde /Db(Qernitv 27 aDOX 


s· Disks 
S!llSide/ Dbl oensitv 78 abox 

Dbl Side/ Obi oensitv 311 abox 

All Disks come wmetnforceel Hull, 
s vr warramv ana not llulk packed. 

Advanced Access 
smokea Ple.xig~ DiSkette Tub Holes ao 19 
8 · Version 26 

5114 • cabinets 
SgJCao1netw1pwr.supp1y . s S9 
Dua1cao1netsw/pwrsupo1v 89 

s · cabinets 
Sgl Cabinets IYI fan &pwr. 5UPPIV 200 
Dual Cabinets w lfan & pwr.SuPPIV 259 

If you don..t see 
what you are 

looking for, 
give us a call, we 
have much more 

available 



E'PROMS STATIC RAMS 
1702 1'15 2.95 2101 4.50ris 1.00 
2708 450ns 2.98 5101 450ns 3.89 
2758 450ns 5.89 2102.1 450<1$ _75 
:ms 450ns 3-90 2102l·2 2iiOnsLP 1.4C 
271&-1 3501lS 5.00 21 11 4.50ns 2.4B 
TMS2516 450ns 5.49 2112 450n• 2.58 
TMS2716 450"5 7.89 2114 451lni; 1.74 
253;! 4!'l>ns 5.35 21 14L-<I 450nsL.P 1,fl.l 
2732 450ns 4.90 21 14l.J 300nsLP 1.~ 
2764 450os CALL 2114L·2 200nsLP 1,!14 
MC68764 450fls :J.1.113 21A7 55,,5 4.B9 

TM~ 450ns :1.1sDYNAMIC RAMS TMS014.J 300tls l.45 
TMS 4027 25Dre :ro TMs.404+2 200"5 3.91l 
UPO 41 1 300ns 2.l!!l Ml<4'18 250ns 9.89 
MM 5280 300n$ 2.B9 TMM2016 200nS 4,15 

TMM2016 150ns 4.!19MK4106 200na 1,74 
HM6116-4 200ns 5.90MM 52911 250n5 1.74 HM61 1&-3 150ns (;SJ() 

4027 250n$ 2.00 HM5115'2 120n5 &95 
Z6132 :JOClns 32.\15<1116 "200n5 CA LL 

4116 150ns CALL LP ~ LOW POWER INTERFACE 
4 164 200n& CALL 

l!T25 tllS 
am 1,05 

41 64 1 00o~ CALL 
91'95 ,95 
l!T96 .95 RESISTORS 
1!1'97 -95 •/, WATTS'l'o CARBON FILM 6500

ALL STANDARD VALUESITT'9B .95 1 MHz16K APPLE*/! FROM 1 OHM TO 10 MGE OHMOM8131 2.90 6502 5.25filPCS. SAME VALUE ,0200Of'8J04 2.25 ~ &.8.5100 PCS.SAME VALUE .0150OS88:l5 I .!19 6505 7.601000 PCS.SAME VAWE .0125DSea:l6 .99 6507 9,85 
6520 :J.9$RAM CARD 6522 4.95 
6632 5Jl5 
6545 16.95APPLE ROM SET 
6551 10.96

BARE BOARD 14.00 2. MHz6995 6502A 8.95 
6522A Q.95 
6532A 1 190 
~5A 27.90AUTOSTART ROM 
6!.5\A 11 ­42.50ASSEMBLED 

J MH:r:3495• Aoptt:- •'\. .l lt J•d eru .u"" •t r Ao1:11 1 Cu PltOu h !. r , I nc. 55028 lt.90 

UARTS 
74LSOO .23 74lSt23 .n 74lS253 SI AY:l- 1014 5.85 

741.SOl .23 74LS124 UIS 74LS2S7 51 
 A'f5.101.'! 3.90 -VIEWMAX 80· 74LS:l2 ,23 74LS125 ,47 74l.S258 .57 AY&-1015 6.90 
74L.9)(j .23 74LS126 .47 74LS2!i9 2.73 rn1002 J .oo APPLE74L004 .2.3 74LS132 57 74~ !57 IMS<W2 7.85 A Full Function 74LS05 .23 74LS1!)6 .37 741$.166 ;53 IMG400 B.S.S 
1ALSOll ,23 74LS IJ 7 .97 74LS273 1.47 INS02!i0 10.4.9 

74LS10 .23 7<1lS138 .&:! 74LS275 3.33 
 JOYSTICK~80-Column 
74l.S l1 .25 74lS139 _5.'J 74LS21ll .47 
74LS12 .25 74LS l45 1.18 74LS2llO Ul6 LEDS card for Apple II 29.9574LS13 .39 74LS147 U 1 74LS28J .67 Jumbo Reel 10/1.00
74LSU .J9 74LS141l 1.JJ 74LS290 ll7 Jumbo Green 611 ,00
74LSIS 29 74lS151 ..53 74LS200 .87 JumboYellow &1 .00 
741..$20 .23 ?4lS153 .S3 74LS295 !J7 $149E6 
741.$21 .23 74LS1~ 1.88 74LS2911 ,87 

74l..S22 .23 74LS155 .67 74Ls:!24 1.73 

74LS26 .2!l 74LS156 J!,7 74LB:l52 1.27 
 DIP SWITCHES 

~~Slli<Jo .85 

74LS2.8 .29 74LS158 .!J7 74LS363 1.33 

7~LS27 Zl 74L5157 .63 74LS353 127 

5Posmon ,90 

741.SJO .23 74LS150 .67 74Ls:l&I 1,93 
 6 Position JlO 

74LS'l2 ,25 74LS161 ,63 74L.$365 .47 
 7Posi!lon .90 

74LSJ3 .4Y 74LSl62 .67 74l.S366 47 
 8Po~llon .95 

74LS37 .29 74LSt63 1i3 74ls:l67 .~ 
 APPLE
74 LS39 .29 74LS164 ,67 74LSJ68 ,43 EXAR
W .S40 .23 74LS165 .93 74LS373 1.l7 XR2206 3.75 SUPER COOLING APPLE741.S42 .43 74LS166 1.93 74LS374 1.37 XR2207 3.7574lS47 .49 74LS168 1.73 74LS3n 1,37 XR 2200 3.00 FANS74LS48 ,74 74LS16Y 1.73 74LS37S 1.17 XR22 11 5..25 PADDLES74LS4!l .74 74LS1 70 1.47 74LSJ19 t.:13 XR2240 3.25
74LS51 .23 74LS173 ,67 74l:S:!M 1118 49.9574LS54 Zl 74LS174 .53 NLS386 ,43 

7•LS55 .28 74LS 175 .53 74LS390 117 
 RCA WITH SU AG PROTECH 9.95

CA:l010 95 

74LS7J ,37 74LS18!! 6.9J 74LS395 1.17 

741.Se3 1.23 741.$161 2.13 74LS393 '1.17 

CAJ013 1.99 69.95CA J023 2.7574LS74 .J:l rn..s100 117 7~l..8399 l.47 
CA3005 2.49 


74LS7e 37 74lS192 n 74LS447 .35 

74LS75 37 74LS191 .87 74 LS424 2.93 

CA9039 1.25 
CAJ046 1.2574LS78 ,47 74LS193 .77 741.S4l!O 1.93 
CA ilQ53 1.45 


74LSll5 ,rf1 74LS195 IS7 74LS669 1 87 

74LS8.1 .5a 74lS194 .07 74L.SOOll 167 

CAS059 2.90 
CAOOGO 2.90 


Nl.S90 .53 74lS197 .77 74LS674 963 

74LSll6 .37 74LS100 .n 74LS670 Vil 

CA31'.lt55 t75 

74LS91 iJ7 74LSZ21 .87 741.S682 3, IB 
 CA Jll!O l.10 

74LS92 ..53 74LS2(0 .93 74L.Slia3 3.1B 
 CAJIJ81 1,65 UPGRADE 

CA30B2 1.65 

74U'l95 73 74LS2~2 .!17 741..S685 3.16 

74LS1l3 53 74LS251 .59 7•L..Sli84 l.18 

CAJO!l3 1.65 

74LSOO .B7 74LS24S .97 74LS598 2-38 
 CA3006 .80 

74LS107 .37 74LS244 12 7 74LS689 3.18 
 CA3009 2.10 

74LSHl9 ;37 74lS245 '1.47 
 4JJ6 -200nsCAS1:l0 1.25 

CA3140 1.15 

741..51 13 ,37 74LS24B .97 81LS96 147 

74LS112 3 7 74LS247 .7J B1L$95 1 •17 

CAJT4Ei 1,75 

74LS 114 ::rr 74LS249 ,97 81LS97 1.47 
 CA3Hi0 1. 15 

7~LS1 22 .4J 74l.S251 .57 81LSYB 1.47 
 CA3401 .59 CALL

CA3600 3 ..45 

r: lr-r.liii "1 AQ nn 1nnulrv ~ArM 



APPLE*// USERS 

DISK DRIVE! 

• tnc I ude s metal cabinet 
• Coloi matches Apple 
• 35 Lracks/si11gle side 
• Includes c:a.ble 225.95• UsewithApple ll control ler 

CONTROLLER CARD ....... 79.95 


EPROM ERASERS 
HOLDS 15 EPROMS 

ERASES IN 20 MINUTES•II 59.95 

2.5 MHz lmA·DMA 21.95 
ZIDCPU 3.35 Z80A·DART 15.95 
Z.SO.PIO 3.35 Z.SOA.SIO/O 20.95 
ZSO.CTC 3.35 ZBOA.SI0/1 <.'095 
2.80-0MA 12.49 ZBOA·SI0/2 20.95z 80
ZOO.DART 14 .98 ZBCA-s1o,g 18.!!S 
ZBQ.S1Qt0 16.90 
280-SIOll lfi.95 6.0 MHz 
WS!Or2 16.95 ZBOB.CPU 14 .95 
lllihSIOl9 16.95 SERIES 2008,.PIO 12.95 

ZBOS,.CTC !2;95 
4.0 MHt 

ZBOA.CPU 4,90 ZJLOG 
zooA·PIO ~.00 Z6l32 32.95 
z.aoA-cTC ~ .90 2BS71 38.!!S 

APPLE" 

COMPATIBLE 


POWER 

SUPPLY 


$84.95 

9000SERIES 
l(i 
.): 
68 
01 
01 
Q:! 
502 

.95 
2.l9 
J .69 
a95 

.69 
1.39 
l.l'J 

ORDER TOLL FREE 

(800) 538-8800 

(800) 848-8008 


(CALIFORNIA RESIDENTS) 

CLOCK CIRCUITS CRYSTALS 
MM5314 4.90 32.7MKHz 1, li.144 "2.69 
MM5369 3.90 1.00Hz 4.50 6.5536 2.69 
MM5375 ~ -90 1.8432 4.SO ao 2.69 
MM5a167 8.90 zo 3.90 100 2.69 
MM58174 10.95 2.097 152 l.90 12.0 2.69 

2.4576 2.69 1<131818 2.69 
MSMS&:l2 6.90 3.2768 2.69 IM 2.69 

l.Sro545 2.69 16.0 2.69 
4.0 "2.69 17.430 2.69 
s.o 2.69 16.0 2.69 

REGULATORS 
VOLTAGE 

5.0088 2.6'9 1&432 2.69 
1llll5T 75 790BT 65 5.185 2.00 20,0 2.69 
7908T 75 7912'1" 65 5.714J 2.69 22.1184 2.69 
1a1zr ,75 i'1115T ,65 6.0 2.69 
78!!ff ,75 792,,T .95 
7824T .65 8000 

7905K 1.39 003.5 4.95 6251 4.3'3 
7805l( 1.29 7912K 1,39 &039 5.95 8253 6.69 
7812J( 1.29 791 5K L39 8080A 3,00 825J.5 7.89 
7a15l( 1.29 7924K 1.39 BOOSA U1l 8255 4J9 
782~K 1.29 r ~ ro.220 8006 2495 8255-5 5.19 
7905T .B5 K ~ T0-3 !l088 34.95 8257 7.89 

61$5 7.75 8259 5.B!i 
8156 8 75 8272 39.00 
8185 29.00 8275 29.00 

CONNECTORS 8:!02 27.95 8219 6.Bll 
RS2J2 Male 3.00 8215 J,&5 827% 9.B9 
RS232 Fematn 3.50 S212 1,79 8282 &49 
RS232 F~ma 10 Rlg"tAngl~ 4.95 8214 3.75 8283 649 
RS232 Hood 1.20 8215 1.69 8284 549 
~p~n Edge 2.•9 8224 2. 19 82116 849 
44 pjn Ed!)e 2.~9 8225 1.79 82117 &49 
50 pln Edge 2.69 am 3.30 8288 2495 
86 pin E<lga 3.90 8237 19,00 8299 3900 

100 p111 ST 3.90 8238 4.39 8741 3495 
100 pin WM' 4.90 82'4'! 4,39 8748 1495 

8250 10.49 8755 29-95 

WIREWRAP CARDS 
FR-4 Epoxy Glass Laminate With Gold-Plaled Contact Fingers 

S-100 BUSS GENERAL PURPOSE 
P100·1 Bar~-No Foll Pads .... 15.90 22144 PIN (.156" SPACING) 
P100·2 22Hori~ontal BUSS · · · · · · ·90 P441 ·3 Vert ical BUSS, 4.5 • x 6 " . 13.90P100·3 Vertica l BUSS. ... .. .. . 22.90 p442 3 V . B SS " • 

P100·4 Single Foil PadsperHole23.90 · ert1cal U ,4.5 9 . 14.90 

.1 11APPLE 36/72 PIN C SPACING) 
P500·1 Bare-No FollPads . .... 15.90 P721 ·3 Vert ica1BUSS,4.5:x6 :- fa.9o 
PS00·3 Horlzonlal BUSS .... .. 22.90 P722·3 Vert ical BUSS,4.5 x 9 .14.90 
p500.4 Single Foll Pads perHole23.90 

51/4" DISKETTES 
ATHANA OR NASHUA 

SSSD ......... 18.95 


SSDD ...... . ... 22.95 


DSDD ..... . . . .. 27.95 

BULK 


SSDD SOFT 

$1.65 EA 


LINEAR 
lMJV l .32 l.M741 .<!9 
L.M308 
LM309K 

.76 
125 

l.M7~7 
l.M748 

. 7S 

.t.9 
LM311 .64 LM l310 2~4& 
M317T 1,65 MC1330 169 
L.M317K 1.70 MC\350 1.25 
LM31 8 1.49 MCJ358 l.69 
LM32JK 175 LM1414 t.49 
LM32.4 .59 LM1458 55 
LM337K 3.90 LM14!11l ,f>5 
LM339 .79 LM148ll ,65 
LM377 2.25 LMlllOO 2, 45 
LM3llO 1.25 LM1889 2.45 
LM386 1.00 LM3900 ,59 
LM.555 .38 LM3909 .95 
LM556 ,65 LMJ914 J70 
lM565 .95 LMJ915 3.70 
LM566 IAS LMJ916 170 
LM567 .99 75451 .35 
LM 72:l .49 7!)452 .JS 
LM7lJ .95 75453 .35 

Disc 
Controllers 

1771 15.95 
1791 27.95 
1793 29.95 
1795 49.95 
1797 49.95 
6843 32.!!5 
8272 39.. 00 
UP0765 34.!15 
1691 17 .95 

6800 
1 MHz 

f>l300 475 
B802 7.1¥.l 
6008 8.4$ 
611()9 tl .95 
6009E 17.95 
6810 289 
6820 3 50 
6821 2.95 
682.8 1195 
6840 7.95 
684.:l ~ 
fi8.44 2Hl5 
6545 1l.95 
6847 11.95 
685Q 320 
6852 ~ . 50 
6860 9.89 
sa62 1 .90 
6875 6,Sll 
68811 1.80 
6883 22.95 

2 MH2 
68800 9.95 
68802 21!15 
6BB09 28.Jl5 
6800llE 211.95 
6810 7,!19 

IC Sockets 
IC SOCKETS 

ST WIW 
8PIN .10 .49 

14 PIN .12 .50 
16 PIN . 15 $7 
18 PlN .20 .85 
ill PIN 2 5 .99 
22PIN .25 1,JO 
24 PIN :25 1.40 
28PIN .35 1$0 
40PIN .4-0 !.BO 

ST = SoldMall 
W1W = Wl•eWrap 

6810 Ii.Eli 
6!1645 JJ.95 
68650 11.!!5 

9 MHz. 
600Xl 57.95 

51/4 II FLOPPY DISKS 

FLIP FILE 
CAPACITY 75 EA 

(!' 19.95 ~ 

Cirole 1~9 on inoulrv card. 

http:perHole23.90
http:Vertica1BUSS,4.5:x6:-fa.9o
http:PadsperHole23.90


$191'5 
New Low Price 

1~~""~09'J1••rlJll'W1•t-....;1 
l~Dil<-~#'...,..oe-.cw E.uilM•.. 
~....-..._,~ •Q.~ 111 ........ 

••!~'*'"I ,,.....,...,....,...,._....a..... .- ....t bol~ • 

........ ­
'""~ ~ .id1 T.-..._,..CM. i lO 

SCOTCH 
VERBATIM 
MAXELL 

DYSAN 

DYSAN 98 

SW ' DISKETTES 
WITH LIBRARY CASE 

$26.50 
Your Choice 

SCOTCH 
MEMOREX 
VERBATIM 

Safi Se~t or l DSteior 16 Secla t 

7440·0 7440­10 7440·16 26.50 

3481 3483 3485 26.50 

525·01 525-1 0 NA 26.50 

MD1 MH1-1 0 MH1 -16 29.85 

104/10 107/10 NA 45.00 

Do~ b l e SidmDouble Denslly 

745·0 745­10 745-16 42.50 

550-01 550-1 0 NA 42.50 

M02-D MHz.100 MH2·16D 45.DO 

104/20 107/ 20 NA 49.50 

204 / 20 NA NA 59.50 

EIGlfT INCHDISKETTES 

74 0.0 29.SO SOOTCll 741·D 39.0D 

29.50 MEMOREX 3090 36.00 

39.50 D~SAH 37 40 /D 57.50 

29.50 SCOTCH 743·0 47.50 
MEMOR.EX 31 14 39.50 
DYSAN J740/20 65.00 

POWIR SUPPLllS & FANS 

-~lfi~ 
I .,,J, V .;. !tiJ !ia. l Lit 11 111.Hl 
.. •!l WM I tu .J! tlfro ,:, , h ll'N t..~ .•.D'J 11.,1 

"'11 1111 ~ 11!, 1 ,~ ~/ l.1 1• l,,.11 l'HN .•ll 9'JU 
, 1 \i ti 1, ,1 U.1i 1.~ .J.'!i.\ 11~,,..JWC: llU I, )&),. 

't" t ""'" *i11 " • 1 ~· I 1 _t'I ',\I t 1.t. 

2 764 EPROM 
SALE 11.91 

OVNll,MIC MEMORY 

" •-t"~~i.. °"""',.,,.
1lt.. . ~,- l"UJlh l 
111.,,~r~ r11i1.,,.11­

,...j'!ii(N. 
""~·· 

C:.,_,.Hbllt ~I 

II ·-· • .h.:-.14ril 

STATIC MEMORY 
~Or.1.1/(11) 

~.tl\.u.•.l!ofi 
C»-.211f4"fl'I 
~1•<Jll• 
ICJ.MUHl"At,,. ,,.. 
Cf.1 611P.I 
(:MAI ''L"t 

...t1111""1 

EPRO MS ,... ... O:mt 
1'1 11.iA')ill"l l .. IUUU" 
l l tll!iif .. •Cl:. .J'.IHil '.J 
·°"Sr t 'ol !Cl'. .!n.J 

' ,_. .. ~~T.J,... ... « 
•;bot ..... -·· £C ~f.l 

'·' ,, 11 ., • • tr.J:-.l'H.fl 

COl.D $-)\WI rnoE CAim C0'4H~Oll5 
Dt.llit ..,..,..,,,Oii• 

' •~DIE ~'llil,"1 

~~~· !~ ~ ~':1 :.~ ; :I j~~ 
....... IJ+ t i'( t •t1 ·~' f I 

IM..CINI' tlllOOl.c.&fiO~t:C~ 

f1.~r.:. 1 8~~~ ~1114 ~ :.. 4~ 
..Jl.":?OG 0-tEW.5 !,WI 1tl_. ,;.11t

VII n ..,., • .,.,,,,,._,., 

Ideal monllor 
tor cl•••room 

dcmon:alratklns.. 

"' u. ~.. ~ .... .,.
',. ,,.... ... ....... ... ,.. 
'" '" ... 
'iQ "' .. ,.. '"' ,...... ,.. '" ,.. ... ,.. 
"" ·~ 

,.,.... ~ ...
• ... ...,.... "" ,.. 
..., .,, •». ,.,._ • !6·­ . ,,.. ... ....
• '"' ... 

1D!A'. ... ...... , 
"" "" . J1 ...if 

E11ht Inch Sln1le Sided 
Ooe Two Ten 

SHUGART SA801R i395 385 375 
SIEMENS FDD100·8 179 179 169 
TANIJON 848·1 SLIMLINE 369 359 349 

Elcht Inch Double Sldea 

SHUGART SA851R 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 THINLINE 569 549 539 

Fl¥e Inch Slncle Sided 

SHUGART SA200 %Height 169 159 149 
TANDON TM 100·1 119 119 Call 

Fi ve 1!1ch Double Sided 

SHUGART SA455 1/z Height 259 249 239 
SHUGART SA485 96TPI 289 279 269 
TANDON TM 100·2 279 269 259 
TANDON TM 101-4 96TPI 369 355 350 

Three ln~h Rlcld Floppy 

HITACHl·AMDEK I call lor pricing 

F'h1e Inch WlnchHter1. 

SEAGATE 406 6 Megabyte 695 675 850 --,___ 
SEAGATE 412 12 Mega byte 995 960 960 
TA.NOON TM-503 l ~ Me ~;ibyt e 895 860 795 
WESTERN DYNAX 1t111m1111 995 960 950 
Upon request. all drives are supplied 
wHh power connectors and manual 



Word PfOtesslng Printer 

1819 
f'tw!'"'c:s!!'llt~•cl..,.~-..p ~~~P-Ntl~l:;l,..IP'•4 
-.&f!ll~&OI~~~ u,.a~9'~tilNll'9r.lft1P'L,lill.'-r!.r.' 
ft!r~ .......J019C.0-.-.~tONmt1'11'1'i"GN...il'IHVl• •lOO•,,.,~~~·· 
&iti.-.w. qtreqM1151o ··~ ...~ laiM .. flCOf t.flillil ...... 0.• 1? - ­
..... .........Ill twlP'..,~TiwAflll~IMAllllr•11Nt~bl ll t1..1:fii 

"'*'ollC'llllP""~ • ......... O, ~· ~~ DDl ~W.._ 


PRINTERS 

• 1169

1...-:-· ,,,, ,,,,,,,,, 

WORD PROCESSING PRINTl::RS 
f.i{C·t/U) 

,,r.fC-11,»,,,.,...,.,,....... 
Pllo.Qo 

""'~ 
lJ.lrt ~"''" lh•--•S. 
f>AO._f" l '5 
11nl'l-, ..,. 

EPSONMXBO 
RIBBONS $6.95 

MONITORS 
....,..... ...a. 	 1;!:4rr-~ao-s.MfQ ~..,,. 
'llUC•1~"...w'o>"~ !!lC--•1£Pl ...... 
/-Z'lrM l)'I~-~·~ 4tlilliO~t"-b ZT t1 l 1J 1 ... 
f.{t.IOl.fO• o:..--.~""'°'··~~ ...,,.., ~ifC4!1-:ia! 
t,[£;.JUr.V~•._.~~ '-rc"'1~m ' l "'"' +"llCO 
UfJ A."rbo!llQ9llill;'~"'CMmf.ilo'OI ,,..u. ..... 
~.....~ 1111'911•-a .. .._1111:1,...._~ ¥0T-l'l'r..li ...... 
~ll!Q;)itn~-...,.,~ • • ~ ..'dP,-,.... ~T.aw1'2' .... 
C..ac:t ~·-,.~-,_., ,.,,.., i. rl'-.1 ~ CQN.O... ..... 

COU>• 
IJMl;"""'1'l11uc...-u.w:a..t1._..,aiiWlll'll: 9_1,,1Vt 1'1 • :'190QI 
{P'IK''IT,t ... f10Cli lldN" b'W9r-.r!ft_,~ ll~t90iil ..._.. 
f4.C .IC~lC'o.t. RGGmJP~ rre:: -12(0 
t~CJC1ltl1loUt~ Ntt...C1tot ,,. 

m .,.z.;J.t~i.!'o?.l•~A «.lm11:1~mr!Oi\1 Pc 
Ccr•11• Gllbr<IJl""~ t11 m-... COMHOJ> '''"'' 
°"'W!oC..~~----·oGlll .INK·t.» .... ...
""'"' 

... 
~.. 
v. , 
~ 
\7'i1 Ill 

le';. 
"'~' v c 

C:P(Y Fo-J!t ok,f_....iruiil 
I"' :11'10 leM • l "' C:.PI M H 

""1nMMil10$11r\IW! • Cl~ 
AllM • Hf;tltl~"?.f!Ut 1 0..,._.. 

'f~ • ~· · AW'! 
~-.~~ 

Faraday Elccl<onJcs U.S. ROBOTICS 
IBM PC COMPATIBLE 1200 BAUD MODEM 

SINGLE BOAAO COMPUTEJ'I 

14191419 rttiV5 ftvton:1 11J1- 11PJ~111t~ 1 ..-..o 
..;:"IP!;lllfl l~Giiiwl:l mQ!dmlll~riq,I~ 
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INNER ACCESS 1uon1a17 
coRPORAT10N 11F1rft11' I 

S-100 EPROM & MICROPROCESSOR PROGRAMMER 
Program$ Prams: 

2708 . 2716 . 2732 

2732A • 2764 • 27128 


Prog roms Mlcrocompulers 

8746 • 674HH • 87•5H • 675 1 

~;c;!'i~~s~1:~::~ 
PrO<,jrams Mlcro~anlroll&r~ 

8741 • 87~ 2 

1491 
• 	 5-100. lEEE·696excra he<ght c.arn "'""'"'es """"55illlil1ry Ill 

swl~ches ancl zero i fl~arlicn PROM scD;nts 
• Does nol 111Qu~re pen1cna~i\' modu1<1S Of ofl bOorcl c:nblH 
• Supplled w11h full CP/ M based EPAOM ll'Wf•mmlng software 
• fearures 1n101 1as1programming a19001tms 
• On booro progrnmm.,g poWe< •UJ>Ply 
• Eqwpped w11111ou' 2e1 o lnSt>~ lon programming 50CkelS. 

S• I 00 BOARDS 

16 BIT MlCROPAOCESSOAS 

http:IJMl;"""'1'l11uc...-u.w:a..t1


IBM Specials 
Advanced Operating Syatama Prices That Won1tTtlo Programmer ..... . ....•••.••l129 

Appllad Software 
Verulorm • . . , • . ... , . • . ., $2•9 !Yew ProductsAahton·Tata 
dBue II !CPIM86)................... "'19 

dBuell(MSOOS) .............. · "'19 * * Corona Desktop Computer * * 
 of Your 
Conllnental Soltwua 
The Homo .O.ccoun1an1 Pl~s . . . • . . • • i 95 
UI Clas.o Mall . . . . . . . • . S 79 

Computer Sotware 
Technology 
'#Old/PC ' • .. .. • " • ... $ 48 

Davidson & Aaaoclataa 
Speed Rudo• . . . . . . , • • • s. 49 

Data most 
Aaal Estale lnvMtment Program •.... S 79 
Wrllo-On . . . . . . . . • •.• S 85 

Comprehensive Software 
PCTutor ••• S 55 

Denver Software 
E~ecullva .O.ccounllng System 

\1 281<.) .•."469 

Eagle Software 
Monoy Oocls~on5 •........• , .•....$129 


Howard Software · 
Aul Estate Analyur II .S.159 
TaJ< Prep•rer 1983 • , ...•.. , . $159 

lnlormatlon Solutions 
26:01 .. . . . . . s 65 

Innovative Software 
Tt.M. 111 , . . , . S299 

IUS 
Easy Flier . . . • . . • • • • • . . . . . . S239 
Easy Writer II . . . . . . . . • . • • . . . ••S209 
Easy Planner •.•...... • .•.•••...••S159 
Accounts Receivable . • • • . . . . $369 
Acco1.1n1s Pa~able . . . . . . •$369 
General led.ger . . • .. . . ..•SJ69 
Flnanclal Managemenl Serles , .. S899 

Micro Lab 
Tho Tax Manage1 "" $159 
Micro Pro 
Wordstar • . . . .• ,$299 
Mallmerge . . .$159 
Spellstar . $109 
lnloslar . • . . .$299 
Report star .. .. ..•.•.$2()9 

North American 
Business Systems 
Answer .... $159 

PBL Corporation 
Personal lnveetor •. $ 89 

Peachtree 
General Ledger . .$329 
Accounts A~celvable .. . .. $329 
Accotmls Payable • . . . . . . . '. $329 
Poach Pak (GUAfl/API .. ... . '.$389 

Software Publlshlng 
PFSRoport ............... , $119 

PFS Fiie • .. . • . . . . . .. . . . . . $09 

Digital Research 
eonc1men t CPIM 86 .............. .$2<J9 
C Bas1c86 . • • .. $125 
Pasca/MT 86 . .$239 
Speeil Program m ine Pac~age86 • S125 
CISCobo166 . .,.... . . , ..•••S,89 

Peter Norton Computing 
Nonon U11111ie5 . • • . • , •.....s 55 

Select 
Seloel Wor(J Proccs.slng Syslem .... S299 

Sottword Systems 
Wordmaker . $289 

Sorclm/ISA 
Supercale ' .•$179 
Superwrl1er .... S239 
Spellg1.1a10 ... S125 

Southeastern 
Oa ta Capture ... s 75 

Vislcorp 
Vlsicalc (256KJ .... , . • .. .. . . S 165 
Desklop Plan I . .. • . • . • • • • • . .. S199 

IBM Competlbte Includes 2 320K drives, 128K 
memory. Graphics, serlal/parallel porls , high $2595resolutlon monitor, MS DOS, CP/M-86. BASIC, 
Mulllmete wordprocesslng. 

* * Corona Desktop Computer * * 
Same as above with one 320K floppy ano one 10 $J995 
megabyte hard dtrve. 

* * Corona Portable Computer * * 
IBM compatlb le/2 320 drives. Same components $2395 
as above. 

* * Corona Portable Computer**$ N"lgiJ: 
With 1320 dri\le 11. 10 MG hard d1ive. ~~ O 

* * Specials of the Month ** 
Corona Hard Disk Subsystem 5 MG , . . . , ............ .. $1399 

Corona 5 MG External . . .. , . . .......... . ..........•. $1729 

Corona 10 MG Internal •.. , , ................... .. ... . $1819 

Corona 10-MG External ... . . .. . .... . . .. . ............ $2149 

Verbatim Disks (SID w/Llbrary Case) ......... . ..•... . . S 27 

Box of Maxell Dlsks(DID) .. . ....... . ................ . S 39 

Fllp n' Sort Diskette Box (Holds 50 Disks) • , . ••.... . .... $ 21 

Elephant Disks . . . ..... ... ... ... ... . .... ...... .. . .. $ 20 

USI Amber Monitor . . . ..... . , ..... , ... . .. . ....• ..... $ 149 

Color 1 Plus Monitor. .•..•• ..••• • • ... . . ..... ............ $299 

Ouadboard 258K Installed •. . ... . .....•....... . ... .. .• . .. $399 

Quad 512 + (512K Installed) ....... . ... ... ........ . ....• $599 

Marti VI Modem . .. ..... . ........... ... ............ ... .. $179 

AST Mega plus II (256K Installed) . ....•....•.••••.•••.•. .. $539 

Lemon Surge Protector .. . .. ..... . .••.•.. ••••.• . ..•. . .. . S 39 

Orange Surge Protector ..••.... .... ......•..••••..• ••. •• S 95 


Order Line Only 

Information & Ord_,r Inquiries (702) 369-5523 


CP/M 8" 
Digital Research SuperSorl . . . $145 
CBaslc ... ... $ !l9 SpellS1at . S145 
CB·80 . .. . . ... . . $309 WcrdMasler . . . .S 95 
Pascal/Ml + .. . $219 CalcS1e1 . . . . . $ 59 
Sp<>ed Programming Package ... • $129 3 Pak (WordlMalllSpellSlat) • . . . . . . . $489 
CISCobol ..... $499 2 Pak (WordSlar and MailMe1ge) .....$369 
Accoss Ma11ager . . ... ...... $189 2 Pak (WordSla• and Speltslat) .... •• $369 
Dlsptey Manager •... ... $253 lnlOSlar . • . . . . , • , ••...• . ..•S289 

Monitors 
Amdek 
Color II . • • • • • • • • , • . . . S 679 
Color Ill . . . . . . . . . . . . • . . . . $ 399 
Color IV (RGB Analao Inpu t) . . . . . . s102e 
Amdlsl\ 3 • . .. . . .. .. S 729 
Amptot . • . . • • . . . . . . . • . ...•..s 769 
Amdek VJIOGreen ••.•••s '79 

NEC 
NECJB1201M ............ . .$ 169 


Transtar 
Tra11s1ar 20 •.•. •. $ 139 

Quadram 

Quadchrome 


• Hi-Res RGB Monitor 
• Non-Glare Screen 
• 690 x 240 Resolution 

CALL FOR 
PRJCE! 

Peripherals 
Krall Joysttck ..... . 45 
TG Joysllck ... . ............ , S 3!1 

TG Trackbal l . , • • .... , • .. • .. • . , S 3!1 
Mlcroooll MK Romcard • ...• .•.•.• $ 239 
M lcrosoll 256K Ramcard . . . . ..$ 589 
Hay&s Smarlmodem 300 .. . . . . . . $ 209 
Hayes Smarlmodem 1200 . . . . S 499 
Hayes Sman!T>Qd~m 12008 ,. _, .... S 399 
Ha~es Smaitcom II Terminal Pk. . . • i 72 
A11chor Autcmatlon Marl< VI Modem .s 179 
Ouatlram Mlcrclazer wlPower 

Supply .•..... , ....... ,. • ,, , $ 149 

Trac~ball . . . • . . . , ..s 59 
Analog Joystlc~ . . . . . • . . . . . .s 49 
IBM lnlerface Card . . . . ..... S 45 
Versawriler Graphics Tablel . . . . .. ; 239 

IYEWLY 

ARRIVED 


IBM 

Personal 
Computer 
r .
:i111111~ 1111 _ _ 

it'.1:1y~:s5;:;:•::,~\\'\ I 

Includes 64K IBM-PC 
with 2 320 KB floppy disk 

drives, controller color 
graphics card, 

monochrome monitor 
VlsotroM/Plol .•.•. , . ........S199 AeportSlat .............S209 
Vlsillle ... . • .. • . . .. . • . • . $199 Mlcropro International 
Vlsid&x .. , , . 5165 WordStar . .. •• • .. . . .........$259 Sorcim Corporation $2839Vlsischedulc ........ . • • . $199 Oa1aSlat • . • . • • . . . • . .•. $179 supetC.'! lc ••...• , .•.•.• , "., •. sies 

Business Forecasting ModeL ....... S 69 MallMerge . .. , •. ... . ..• $139 Spollguard .•.... , • .. ....... , .• , .$17.l 


Ctrcte 94 on nqulry caro. 



A le Utilities 
&BusinessTake A Byte Out 	 pp . 

Sereenwrl te1 n ---- -- ,_.. . . .. s 82 
Vlslcalo 3.3 _ _ ........ __ .. S165 
Vl$lSQhGdule .• _.. . . . • .. . •.•••.•S!99 
VlslUen.d/Vlslplct • . . . . . . . . . . S199 
The Word H anc!ler ••. . •••.•.•..• .$129 
MagicWlnt!ow ll .................. $ 95Budget.. 

'"' a - - - - • - - - - • • - '-- - - . -- Magic Matter ... . • . . . . _$ 45 
Magic Words..... . ... . .. , ....... S 4-5 
Aoar Eslale Analyzllr II . .•.....•. ••. S119 

......_____...,_____ _ _, Vl.!llcalc Business & Utilities 
Supercalc . . . , . . . , ••..•. , .•• .... •$1 65$169 
PFS: Reporl(N@wl ................ $ 85Printers 

- - ­

Ma•I Morge 	 s 20 
PFS: ...........................S 65 
Da l Pnrfec:I 	 s 75NEC f'l"S: Graph . . . . . ...............S II&
L eHer Pot llGI _ . S1 06NEC 8023A .... . ... . .. .......s 439 1200 XL $419 

The General Manager. .. _.... ...... S 97Te• l W l28Hl NEC3!>3!1 . .. S\599 with factory rebate s 65 
0 .0 . Master .. . ........ ..• . . , • . $145 

NECntO . ..... - - . S20~9 Oa1asm652D $ $9 
PleWriler .... . ..... ...... ... $ 95FrJ!l MenaQe• 800 + s 85EC77JO • ' . '. $2059 	 Word star • . . . . , .. .. . . . _.. • • . s-299
80048K $299 Syn A.sseml)lor s :!4 NEC35SO . . .. . '1899 with factory rebale 	 Oatafa~ .. .. .. .. .. • • .Si29Pagn6 	 s 20 
Dalallnk ........................S 65 
A1a11Wor ld 	 s J9Olablo The Home Accoun1an1 ... - •.....•.. 4840016K $159 K·Oo~ . 	 $ 59Olabla ~20R (2SCPS) _ .. - .$ 9•9 Payrol l Managor ......•. , ... • •••• , $199 

Dl•blo &JOR (40CPS) , . $1729 with factory rebale M1 crcpa1otei 	 $ 23 
Ple Wril er1Mul ll 80 co1umn ....•• , •. , $ 95Colo• Ptlnl 	 $ 27Dtilblo l>JOKSA (40CPSI • $2429 1010 i'!ecorae1 s 72 Pro-Easywri te</Mall OombO . . . • . . . $209 Lk5P lnt&rpret&r s 79410 Recordo< s 72 
Exec~thle Brlellng System ••. .. .... .S1l9Epson 810 Ols~ Orl'<e 	 $41 9 Bls~oPS SQuaro . $ 20 
Tiie Sensible Speller . . . .....•.... . S 79FX80 .... 1025 Pr lnlo• 	 $409 Grnoh•c Master s 27 ..... $ 599 Mall Merge ........ S1 59
SH5 Graphic General o< .s 17fl(lOOFT . .... $ 799 !l30Mooem SpeHs1ar ..... , ...............S119
BB5'< t:ompller . $ 65850 tnlnrl ace $159 
Calstar . _ . .. _... . . , S119 

$ 64 CotTipu tan's Financial WliardSmith Corona .aI En tertalnm 	 . $ 45 
Fltsl Class Mall . • . S 49Color l\ccounlsnl $ 65TP·1 Parallel $ 499 482 Educaror 	 $1 10 
E·Z. Ledger . . • s 45 

Oa1ann ..483 P1ogr;unmot s 52 ~ 	 $ 27 
TM Olcllanary __ . _ _ _ • , •S 65 Okldala 4.84 Commun1oato' 	 S289 Fiie It 2 System . $ 34 

s ,. llers11wrl te1 Pa~ 1 _ . ..... , ... . S 27 BSJ 161i R;im Olske110 ln•en1orv Sva1em .$ 17 

MLtiJA s 649 Tr.e Oook~e&per Kil '1&5 PM P Propsrtv Msnagem n1 $179 

ML62A 	 s 419 

\lersawrller Pak 2 • S 27 
Personal ln•estcr • • . , .• , •• , . , S 95 

ML.a~P $ 979 CX<t10• Malling L~ t 	 s 19 
$1 02 Programming Techniques General Ledger .......... , • , ... .. . S2.l9 


ML84S 	 S1089 cx•o• word F'tocessor 
ML92 s 489 CXL4007 Mu5•c Composer 	 $ 42 o, play lists . , $ 17 Accounts Receivable •..•.•. , . • •• . , S239 

ACCOtJt'llS Payable ' ' .. •.••. • •• - . . ' $239ML93 .s 669 Programming 2 & :l 	 s 22 Horlz!Vntl Scro ll $ l7 
Exe<:ull•e Secre1ary . • , •• ,$159 
Executive SpeUor , . , , . , • S 55

Conversa1iona1 Language~ $ 42 Paga Flipping , , . , .s 17 

IDS CX4-01tl Pllol 	 s ~ Basics ol An lmallon S 17 
TASC Ccmpllnr .. .. • • .. . . . . . ..SI 19

MIC1"opr1sm 80 , $ 549 CX405 Pilot 	 s 92 Player Missile Gr phlcs i 24 
Bas ic Compiler . . . .. . . • _ ..• _. • ..S 65 P115m 13'2 __ _ _ _ .S1399 CXL4003 Assf!mblllr Ed•lo r 	 s 42 Sound S 24 
Link Vrdeo Apple II ..... • . ......SHJ5

("11th S~eetteed & Gra.phies) CX8126 MlcrosoH Basic $ 52 Dela Flies 	 . s 24 
Lln l< Video Aoote Ill . • .. . .... ..$139


P1i5m 132 . . • . , . . . • . , .•. __ . $158ll 
Bag ol Tricks . .. . • • .. .. • .. • • S :J.7

(Wllh Sheetleed, Graphics & Colot) 
A.L.0 .S., .,.... . .... . .... .S B9


Prl~m 10 IBM Coble . $ •B SAM. . _ . .. _. . • . . . . • • . . S 115 
Super Disk Copy Ill . . . . . • . . . . . . S :!IIClloh 
The Arl ist . . . . . . . • . . . • • . .... . . S 55 

B!ilO Prowrlter. s 365 J.O Supergra,phics • • • • . . • . • • • s 27 
f 10 S\arw•fl e' $1199 

Program Line Edilor • • . ........S 27

FIO Prmtma5te1 $159\1 

Manne1m1nn Tally Hit List
MT 1(lOL _..... .... ......... . ..... . $ 599 
 C~bOIQ S22 
ldT1002(Pere lle~- -- ... . ......... $1559 C11&1s '-1oun1a1n S23 
MT 1805 (SerlaJ) ................ . _ . S1559 Cy1ron Mos1ers S77 

SE.UIS SU
Gemini 	 Kn1ghl ot Diamonds $23 
Gemini 10..... . . ..... ... .... .... . . s 319 WQ~I 	 ~7 
Gamin I IS. . .......... , . ..... .... .. $ , 79 	 Z'au on S27 

S AG A Aov.,n1 u1e Ea S27
Oume Seroenionc 	 S2J 
OumeSprln11 1 + .. _... • ... - ..$1349 Chop11l1er S2J 
lrac1or Feeel - ..$ 175 F1ogge1 $23 
Prl~ la1 Interface . . . . $ 79 Sea Fox 	 $:!11 

Temple ot Ap$M• 527 
Ull1ma 	 S27We Carry the Zork I S.27 
Zerk II S27 
~ark 111full Line of 	 SU 
Ca•tl W0H e11SL•ll1 520 
W lz ,\ PrmCe$S $22AST Re.search 
Ulysses & The Golde" F11'1!0" $23 
Wlrnrd~ $341095 E. Twain (702) 796-0296and 	 Trge•~ In The Snow 527 

Les Vegas, Nevada 89109 Oca!llona 	 534Quadram OandllS 	 S2JCall Toll Free Sl3•G•oss 	 S27 
A/ tee 	 S17/tlulti-f'unction 
M••~ or UlC Su11 S271-800-634-6766 

p, Ma rt 	 1-20Boards Order Line Only M•Mr 2049er s29 


CALL fOR Information & Order Inquiries (702) 369-5523 ~~~.~:·• !~ 


Bl:ST We accept VISA and MasterCard ~~1~:~::~·' !~;

PRJC//YG Mon. - Fri. 8 A.M. to 6 P.M. - Sat. 9 A.M. to 6 P.M. H1ResSecre1 579 


1 1 

011oe111No 1NF011MAr10N AND rE11Ms, Dealers' Inquiries Invited ;~~~: :c1~~	 ~;; 
For fa•t oell.ery send c.as11ler cnec:ks, money orc@rs or dll!!ct bani< w i re llansrers , Personal and com pany checks allow J weeks 10 clear. c.o.o. orders ($3,00 mlnlmum1 
and •'I'• of all orders ()•er $300 Sc 001 purcoase orders welcOfTie, POCil5 reflect• casn dlscoum only and are subject to ohange. Please anolose your phone numb!fr with 
anv orders. 
SHIPPJ"G: Sollware (S2.50 mmimumt. ShippJng - 'Hardware (ploase callj. Foreign ordcro APO 11. FPO orde1s - 510 minimum •nd 15% 01 all order~ over $100. Nevada 
rosldenls add 5 314 % sales tax . All goods are new and lncttJdo ractory warranty. Ouo 10 our lo·N prices, all sates am l inal. All re luins rnu!l have a return authorizallon number. 
Cll ll 702·369·552J to ob1ain one before returning goods for rop laoemenl. All retumed me•cl'landlse Is subJecl to a restockfn.g re@and must corne w ltn their orlg~nal packaging 
In ordet 10 be accepted . NO re1 um s permitted after 21 days from s'11pplng date. 

Olrc le 94 on Inqui ry card. 	 em Auau•t 19tl3 SSS 



•• 

•• 

J-0~1"116 

r.eoo ttm-1 ~I.' ..... ,.., .... .... .... 1111<·~ ..I ' 1,...~ 

,..,. ,. .. ,,u:.il. ,..,. ".... .... 
'IBllJ• ' .di>t16K Apple™Ra,mcard ..... 	 .....,., ft >IQO-·~ .,. orn .. 

~~ 1;q~.... .. .. ....... .....
LIST 195 -
ACP l;'J§!•j c:~t;~~C:\!IG 

0, Ul:rJ01Q.S1 .~b ~!•7 S:.00 r..!00 i117Js599s """"<HK ~9$ 11'11 ~.llO 5"'8 1..lil 
116..:! ..._, ~	 ·~ .:tHO.·i! 17~ 11ot llli 6516 119 

2HJI ~!IS IHU DI> 1711 
'°"• Full 1 year wa<ranty 

., ,Q.2 10 Ill ~·l'iM4 0.99 
:"l~,. • ·N 4')0-1 .O ll!l 7llO 

• 
• Elc pand App~e II 46K lo 64 K 

• Compallbte Willi Z·BO SOftcard­

s259

Super Fast! 
Super 

Low Powert 

__________-! 

•==--.II.. 

Top qual IY - gold fingers 
i" lLOf-'A .... ~ ... """"9130 •'IS 
1111 ttfl9~"" £1'~ AQQO 9.141~ II.Ill> 
in~ 4 115 9.)l2!i ~ 

HB 	 ·- •
II!> "'"° 

NOW AVAILABLE 21 l~L· :! ' '·"° 
~1'1 t ..L 'fi ll!! .,._.., ~~ 	 ·-·l'llU 15, @Apple lie 64K Add-In Memory 

eil'il 	 .:11111 ~eo ~Wilh 80 Col1Jm115 ~ ·~ f'if!H•l;il ._\P
32K STATIC RAM tli56S8.1t:5 a25918.V5 tlll047 mBS64K CMOS 
 GHJ.6 ~.!IS ft21~·"2•r4MMz Ull$!!202 :l!l.llS 8:11!1 50 '""" u........ RAMCARD 
 8m 2 00 'l!iSID --L7! -0!!20 6.115 

Ulls IEEE 82:H? 215 flB:1<I 650 -ll5.l2 ~ 
U1' ..~ -1 MO llf.;30.~ ~•.95Compallble!1141't 82'1!;1 ~75 e.ma 1oso U5'12 11115 

H1K ll W11 IOI 1·1tl9U5 Use~ en~ l.ll! ee3.< 18."5 1 Hi'!t! 

Low Power 82'1! >J>5 fi8J5"22...tl5 lJl(}PIO BSD 
~:! ~~: ~~t $1 29.95-= em 111$ lle-ll'~79$ VIOA~ ~M 

~ 950 l!&U ~ ZOO.CIC 00 
ll2501•95 ll85} 52{, Zlll•.Cl C •50

1111 :3U"•MM:::MT • moo ·006 1!:0~1c·..
e~FE BOA.AC 30.ij$ 
Bat11tj!dw/.11llrg1,.!4Wl~n .00..95 Slool•8"""' 82!!• 0 50 ;isl>CltAA- ·Q.998253 11 95 1188210.116 l.OOA-OMA !7U:6~11todTujad ··~ 

~ ~,50: 6e7fi ~Ill zao..s10 ..... 
llEPEAT OF SEU·OUT 112"' !IM """" ,.,... nir:l.\.-SIO i:IDO-S 

58 key Ul1111cadd Keytoanl •M·Had•MH 
::;i).l t 	 •ll•lS 1111106 - ·1915 

,., 11321•1t\Al111S 1a~ 
Ul~HJ, :-.1/ =~=~~.,.

)il.,!liQ 

11U1ru,Jl1M;lt11 Gtr/fl f't\DIO' "'1ttKJILNlW,ttr. 
1;nt..11 rn ....,...aTil.lil Ii I l\IOW U ~01 t11trmkml kflyb1>11ri:1 '""" 

1.¥SfltU:i.6v, l ~V !lU6 -.®JO lfll} 

n l!li II~ ..,,. SPSI ...u vri•J· 
"'' 

111111.h'< 1'1!1>'9t 'll)ll 
t~od IO·~ PC board. SQll~ "'Ufded ..,. 

~HI.Ii;:, , ,.. 14r Ma llllii!llSTEPPER MOTOR 
!lu•tU.vr*WlW' .... ..... ....Unencoded 
; 11 .... ,..,.. 
nu~w>.11M •»r._...""' •mKeyP1d ­ ~7\A.~~11• ..:.CW• ... 

1•10 ~~WI" l::ala 
1B.lrli1Vl<'tl'fCJOCl'IW• B 

~1-~1,....1~111~ 1'6411i ~I 

~IM~Al~rl•JI llll'ttlllf~~· " 
m•·O•A' \I JJl•IDIJI•""' ...'"r1iilk111 •-JU•M(• 

1011 19111u . llt-Gio.ll tiwt " Iii WIO" IN! ~ •;...ft11-(l t 0.Wt~ " -.nM1•11.1 1~un-HY1.... ''...)N1UQ.llf,_ llB..llN~-lltU 
11'ln(l86 ... .. ...UV "EPROM" ..,, "'M" .... "'JWIU lit''""'°"'d-"1llMJ~,... -· ...ERASER .. ,.,,..J 14~0ld~Model llltt•- ,.... w.u•11 "")~

DE·4 1n1'9,.liAll1 11 .. t fW 10~ 

U6 •fll ll IHll rM'.>lW.I ...RS232 SIGNAL TESTER$89.95 lllM'M~Nti1GM r;,(111 I~ .. \t•
~iolld!l ..f EPROt.fa COE:X RS232 1\11 flt l)y!lql '" IU)tl'f\ ltl!iHW111,,u,,.... Lin!! Te•• ' lli!-l)/11


lllodolS-5H 1325.00 mlED lndG!ttn 

•Wli••lifl m 

lltf.Mil&: tU'UMUAIJI ... "" 
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T~'jei, 14'11G 
l'!Jll\ 16&5 
ttH UU-5 
1'41tl\ 129"5 

OD 45 
'!11 9 ite'I 
attB 720 

lilH t®'9 
~!)0 .54.t> 

MONITORS 
5 1H 11$!,,,Q 175 

DISKETTES 

~i.B .3Q1J 
.!11111 790 

Cet• 
i:i' Iii t0!.9 

l!Y 15;5 
"8~5 799 

100 &.9111 

..,.... ... 
MO 

"" 

Apple IVlle 
Compltlllle 
Disk Drive 

10 Apple Dr1Ve6.­

onlV $24900 

Controller .... . ••.. . $99.00 
Just p1Ug In .and run, 

Vista Quartet 

only ... 

Add8'1 

Disk•••JDrives 
To Your 

Apple II/lie 
Up To 2.4 Megabyte! 
No\\l "TRIMLINE V1100'' wllh 

Tandon Thinllne OS DD Drives. 
T n<loo Ouol OS 0 0 ,.. . S1895.00 
Oumo Dul>! OS 0 0 ... . .. 1699.00 
ShU\1<1'1 °"81 8QIR . . . .... 1295.00 

1-~~~~~~~~~~-1 

SPECIAL 
OFFER 

(2) Siemen's 8" Disk Drives 
(1) Vista V·1000 E.nclosure 
(1) Powor SupPly w/Fan, w/Oable 

ACP 
Low Price 
Apple Compatible Software 

SAVE UP TO 40% 
P.V51NEH lt()l!DY 
!.c1fllll\W.""'" S1tt 0.., ,,- TtO'll m 

-·~ ''i QJ~MAg.q-n .. 
l;I OMNI..,. '"! 00!~ "Vk.nr.- J 1r 111 Z...00.­ ..,.._T...., ti (jtji l,.i Cdr 12-.r ­· ,19 ~IP'l " 0 '° _.. lteRtf'!• l2!i t.antpl Ci111f11\S\'.t ••y- l'i ~~li!YC ,. 
Pf':l, F•U "' Kl*" /l lrilltlf It .. 
PFS q.. .. l!Si !I QA;.Mi!!S. 
Vltw10l'ldV,,dut ?Ji 11ttr t.4il i~Rltlil} a 
PF'!i, Gt'llD" Iii • , !I t>w>OOll¥' ""PF$, Onil:ft INI l!.!l ft~..- ,.
"_,.,,,. ,.. _.., .. 
\lft'~Q;m 111 .,,... ll4 .......,.... ,J&& C.:011lR WDl l 11~ ,. 
r.oi ....11111 178 AH;iiit. M~l'I ..
""""". &a!J Cflltpt.-10.fl'CM>f ..-­ "' .,... "" Pf'3 , llctu!;1rt t• "J,' 11 ~~.&.in .. 
P~, RliQSl ll - 11 5 C.vn1t!ha1 19WI­ .. 
1,oqltti•Gl aig. IC""!lh l O..-.~ ,.. 
Gj. #if> AJ:I .5.99 l.:irlr. ~ .. 
,JjLQlr<l) .. ...,..lril\jr'J' 11!> ZMtrr. m .. 
""-uc.WliDM 11·& S!:urtn1b .. 
ttOME Setptli\ltr.11 .. 

!i!J !$~! bf.ullll ... 
H OfriMlll'lfl ~·I Jt ra.tMlwil:r .. 
... ~litl51i i ~. .. 
&t Siwm ti-'orta• «1 
U: ,$,1gon II .. 
- ~14.. ~.»0I .. 
ilS ~i; Pn~ ,,.

,,g Oltt~~ ?.> 

UST ACP 
~Ut!tW"G<' U.3~00 S1 ID.5. 00 
Aooltr r,.1Srt•CI"" t !l~OO 1H 5. 0D 
1ie11l•f1tS'fiiw/ E.1!1t1.• ,, ~1'11500 J&:V!o.00 
IA!il!.11'111t~Olhtl MSOO •o.oo 
CKt"-11-.iuCQntl!Qlltti »500 JH..00 
MMib (II Gia""° 1<1•ro 1&"9:.00 
G\IDtr S..1r< 1C-aro 1llHIO 100 .00 
P!Udll IAllOO~d C..uU l ll!L U.9,00 
ao C~lwrM t ""' C.a111 12500 1ot.oo 
!.J J~l!IOColwmT~"t ~$00 'l.Ci>.00 
OcM fl'..111\• Plll'ilOJ fi9'00 5,_'9 ,00 

" Appt.,., Prodl.lctJ '*•¥1tllllblti1 llfl"•1or• Q·nli(".. ... 
Mrl~RO!lOl'T LIST ACP 

ZM50lltn,d $3.. n•9~00 
UlltP...IP'IC.¥0 1~00 GU,00 
rnft Pnrm•om Pacu.111 &e>.00 G<.ft.A,OQ 

SSM 
AIO-tl 4 Fl.MY!ttM!$C)ll(W 
Po-I 2:!',00 179.00 

AIO Stt111 lJ P.J,i~Ntl JQOOll ie'5.oo 
1!!!AM'~IU_ 

WtltX;lfJ'Ufiaaifl I 14 oC> 11!5. 00 
l(EN~U~G'TON 
!3~11•Sa~ U~5 11..H 

~EYBO~.AD COM~Aln 
""~K•ypad 1•~-95 1~4.11! ....... ~ ......... 4139 4.C 1M 
A~ ll ~ WlllJC)Dfltl~ 29115 25. ~ 

"'RAM 11 OM ..1aft] 
..JaystC:k •D.00 
~4.ttliiOCQMoH(I• JI0,00 

"'"" \? E!l,lf'lt•Mt""OI')' 
rROf"ef~l!US 

67!!! 1100 . ~ 

l/ERSAbo..• S~Bli1 2<t9.00 1H.OO 
t,i"f~;a~t)j,lt-1""'• '"""° 1615.00

•UTC>tlOC-""""°' lll)OQ 02.00 
~ISTA COMPUTl!R CO. 

VltlC"l 80 GD~ Ca•d 3!1500 2tQ ,00 
111"'°"' ao \lt•.uic. uo 

CotPlilell e9ll0 ..1 .00 
~lf'()p.CM1r :l.7!)05 i•1 .oo 
eu.rt1111 Dtsi..O.,.. ~! · .... ?lilSi.OIO 
Solo 0.. Or!HI WJCohtl 2119.00 l:•l .00 
Sala OtMt ...tCI C,ori' I ~ J7900 .JlG.00 
Vls!a !;.1. I OU.Iii Ccwrlt oioo ?SLOG 
T'tDNflnO ~f ••Ill> ~u . oo 

VIOEJI 
Vwtloli1tnn l!IOt.:2'4 Ciua IJ<Ulo ng .oo 
l4::1NOOllAlEMl~lt t .t900 128.00 
-Saff S~h :.sac "0.00 
Funcll°"' SJ11p 1<8)'5 '""" 6111 .00 

IPRAC'TlCli\. PE Jtl'Pt-IEAAl..5 
l !SK>.t;cr~!tir =oo l!"2iJ. OO 

32.t< Moclablltfcir 9100 152-00-o,..,., 14900 " O!J .00 
VO'fllU 

h 'Ditlf rd11oi SoMl:J1 :..t900 ~lliil .QO 
Ptlnonal SYl'40"' 3'i!.OO 'ltl:lLOO 

\/YNET 
l\PQtelt'Vaic•Syt; 'Jl!OOO :JAQ...00 
~r;iollll II f.i.t!P'lanO il.'0 ~Oll 24~ 00 

SCOTT IHSTRUMIEHT!i 
vnc-.i R~"\IElftP 111'll00 ~75.00 

00£1( 
lllt\R.t.MCW'Q 00.00 6U-,U5 
Poi t11.!i~(19ri1w.tc;;11tJW "500 49,9!1 
A~•P.Qllct6'tJ O!i<lil 1 0..9~ 

i'IWW E.Htl"°'*Cl'G 2')Dfl 1'11.'il! 
.l\Dr:tC 119 illl RAM Caftl 1ll'U•l i•11~00 

CO •VU5 
~ ""'11...10,. ~"""(>! c .1\f 

10 "'1Hi-la .535600 C.JI 
Ml Mo HIM~ D6l. 645000 -kJlt 

DRANG~M,CRO 

1'1<)G•-»V0•""'' 11500 130.00 
Tl\11&11fte1f10Qt1i 17b.Qfl 1:3'1.00 

Sf.TUA:t.I n'ST!MS 
J11( R.\MClltU 2 goo lfV,OC 
I~ RA'4 C811l •ll(l 4.3il .OO 

!lCOT"r 

~· .. 00 t20, 0D 
!n'AU~ 

EC:ttOtl ui;ioo 129.DO 
1-fOSllO 

MKC llMlr ll!TM HB.00 
ta.MCI u., ~00 •DG .no 
l(t5RC 18.f\ Su11e '4'iCQ tJ.5,0C 

MtlUltTAI~ COl!P\JUM 
C.PS M11fif~lorl U)Dfl 111).00 
-~S\'>1.... Nl>CIJ ~.s. oa 
NCd..aDIA 15000 :oe,oo 
ROM­ lM.M 1 '29.00 

M.&A EiN'TLAPA ISES 
Sl,ICfMIMf'! IOGl-1 Ca.rO )"00 HV,00 
Swtfd.obt I ~ O!IOO •iD.00 
S\Af1Mod YtlB~ 900 -a o.oo 
$~1iA,cc(IHjt WJ Coli 

A.CS­
Tftm~Mfl'l4bll!CJ,,...ttf'2 '"""° :n1..-oo 
SINIMtrm 00 ~ COild J<DOO U 'U,00 
TlwS'fNll'Uk!!f"~ eoo-oa $.4'9 .00 

16KRAMCARO 

-­ ~!!!~ti~l}!i~
ZBO Sancanr •. , PASCAL Cl'/M~ 

Ful< 1yea, w arranty Too O"" t.IY by COEX 

~~ s5· ggs
PRICE 

Also lrom CO!:X NEW EPSON 
Pa1allel l n~erface tot Apple. 

With o_ab le . •• ,., , •$49.95 

551 
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$1'1'11"1!111 It .. 
snmtw II M 
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Ptill11D'I II Ill 
swmnw u .. 
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:illft.lltN " " IN1U1Ull II .. 
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M1'071J11 11 "'s.-.""t' '"""' 11 '.,911'1~ H •IP1701titll II '" D'l'411tfl 11 ... 
.S:im1ao; " '" 1tm ie»1 II IDS 
SJU• llKA " .. 
Slfmao1, •I .. 
SJllHU~ , . .. 
S:WPJlllfl. ll '" SA'h1aoi1 11 ., 
Sft'T41i)lil .. 19 
5it7"4 tMft ,. II 
Sll'J-4 1'ttM .. .. 
S:fl'7'4 1WH .. 1.11 
SKNl'DI llO 
&MNHUt Ill 
li}ffiUlN "liKIOTlft I 
5Hl-4J1'M IQ 
SH14UlH l•t 
~..l ... l.Mtt '""' SSl7,. lt:.h '" INTOWI .. 
~,..... 
g7•>PM .. 
1141•HilH .. 
.SM743DI 1 0 
ltl'!D litl I .. 

UUtR •I ..::m:i " 
,. 

" :zrQ..!l,IM i:1-'~1"1 :l'451J• " l 4L'"° 111 •g;lill.!.).4 1 " 141.UU " l... 
l•LSMJ .. 

~ "' 1'L!z44 .. 
"~ 
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1.u~1 " '" 1-4W.ll .. ,.. 
1'L~f •t ' ··~· " " 1<1 l.ml II .. 
14..!2'1 II ~,....,., 

" ~'?<Ll?m ,. ~ 
t•ll31. " ,:;l•LWl ,. 
IAUU. l .. 
IALS11> " "' t.•l.!1SD " II 
1.C~JtJ .. 
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II ~g14L!I JIQ I 

·~ 11 •I 
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,, <9,..,,,., II ••1"51<0 " 

,, 
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'"'"' " I ~ 
141..Slf,J " .. 
r•l.!Ooil " I:1...u.m " llSHI " •D,....,. 

" I' '1'!\!I! "' ,. 
&1l4'1 .. " i 

1'· •~ .. 't•!i•• 11 ' t.m• " Iii
1.s= " " ""''' II 1.11 
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MICROPROCESSOR COMPONENTS =" Digitalker " 

- -

QUALITY COMPONENTS AT 
AFFORDABLE PRICES! 

DT1050 - ApplicaOon o: fHcMng •~els, 
1ppll•nc•1. ctocb, •utarna.lh•1 taltcommu1nc11~ 
Oon1. l•ntu•oe •f1n•la1lont, ere, 
ftw Dtl'*l la• H • Nmd CJJ(H'UJJ{[Jl ~II ll ~'llflltl •:ti: •111r•t1•fl 
Md UHllll wom., 2 I~ and S ia1N1r4' nl ..1-11u dwa.I~ rti11 
WOfd• llld l:llnOJ, Mi• boel\ aplpnlld tl•KIWhl llCdtH.IU1 ff\Uln.g ~1 
po.UlbAt to &lifplll eiftgla 'WOfltll OI wn"<:I~ (l00Qj1n.itd lf\:11!1 P'VUUooi""" 11tl\lfM.f*. rne ~ou.e~ <i t 1.ne Ofltlf'A 11 •Mat!•) ln> 
~IOl•nw.t'fiOie•. F~'ltllftfl chUdltlll... 'iOIUSUn • •Vlllll'el.b· 
to TP'lt ~O-Uiy le ~UGI UI 11'1&1 I\ • lllOPI~ 10 lfll""'r' DllD> 
~· .,..., 11\&tQlt ­

.,. l)f10IO CUMr1n vf • S'pffeh ,,rv,.i.MI Qlp. fll!lll J.4104 ~ 
111nl t1119 &2). ~ JllOJrtt·Nlll$)fa.tlSlllf ..Pd,.llilJU1WllliiQ:"I~ 
•lomt WJll!I I 'Mnm WDrd tbl •111'1111 • rMVJTI~ • dt•.m.11111' 
~••mi on IM .i11P91f.l!:a.UOE llhff1. 

DT1050 OlgltaJkar™ •.. , , ••. , 534.95 ea. 

DT1057 - E.opond• lh• on~ •DCAbu~ory 
ftO!fl 1371• ove< 260 W<>lda. lnol. 2 ROM• and rp1cs. 
DT1057 .•. • , . . • • .. . • • • • . $24.95 ea. 

• &Wilf11111111

,:1:, .'!"'~,_::!:~.o;&=-=o.--
ml"'"' ~~,!ft! 
1'451\'! *'tbl:i. .ltl 
/ lcietf\ l • OVI' AIDM'O Or,,.. 
ffi11D)I) l•Ofl\CDlli:Nm!rrllrtfl'MA.7' 11 
fUM Y/ t, • ti C.. Ckl.11 lrMHI, Dilt'ilir 
f1Dltn ti l't1Cli;«LUD1~0-t 
t1Gll'YJ .Y l(,C.~ .... ~ 
flHCPl II ,)It 09'A/OlUll1- tUI 
111,c~ ,.. lai.;tWOLina.11~0
na11w .._....,,w..,___. 
r:ou.11a 14 r.-..C.HCU•••«t>fh-1 
1'1,lU'fJ I t-4 ...~ t 'll. 
l'>oitnl II 1..(,mm._ 
tlQIC:l!hll,f~ 11 1.,.a...-~ 01 
1Xl1""'1 1.1 DIClilll.9 C:.­
l1'ClfAc\l'jjl!" ,.. ~,.,,. O:wfiwt.llO lit 
1111111"1 ... litWl!llOtc»la.... 
r.'Clflf"ill I LlCQ~ 
1:1)ll1l U 4hiM. CMM,...,. <Al 
1?T:,t."\'f1'1 ' I+ ihilc. ~DIC: Ui. 
f:IUUI H i3pfUil-f Collllili'C,l 
fJ l'WI II •o.;ir1q i:....ttnt.A 
moo.i M •Die.a c..tv ce 
/Jl!Ul II u1.-L10~n~ t. /I. 
IJITMl 11 •Df.1llDlbYOnr'lllCW.WC' 
n~HPl "11 ICD4_,.llltl.l'!l~l·1 
mlM.H ' " U\,;.l U..:V C.U... 
112"£\I~~ •o s.~~°"6N•C:• m. 

'"'.. 
U\I....,.,. 
'I II~............ 
t-P 

•II>,. ,,.., 
It> 

'" ,.. ,. .. 
"' I~ P,i.. ...... ,... 
""....,, .. 
"'".,,, 
'"~ 

.. susl 
,.~g~" 74HC High Speed CMOS 

"' ,.... 
jJO,.,......
:: 
JOI 

"' '",,, 
"'I,. 
~!I,,, 
1!:...,.. 
"'" 

~'"Programmable Array Logic (PALS)..... ••!'!:! 
~- -""'""' " Odifl... liiiUi011tM•~4hlft"""1WlllJ ..~ 

F!IL1M " lt.~tl: ·iWAioot>-WiO... ~'.ltt l nit-1.-.u •""1.H..~ .. o...m '' 11pi.i.ho!JOirlrMt1"'°'tf'lftlOll{ll'WI .... 
f'ltllt<\.! lll ~1()No114ll"'DQl\tttm*CWMl~t\...O.llllt IU\
f'ifdtn.• " Ou '1•1H;itit IJrl~lii\.Hltl'!I 41-.. 41 ,_ ~'fllLo'I • 10\ 
f"o\LIU• " rwr 1 4 -*fM.._......,~.._,., v o~ .... 
'"1.lfLI " Orcw't-1.,.,.11W011lm9!l""'An-1rtl-Ciil.{ll9ll '" 'I.tint .. OlM 11•1""' """.... Mlrt tlfl r.w /lllll• ... 
•H.1W .. Mu lll•)IW """ttt1IJIJH>flA611N1.., .... 
"''"ltMU .. Ord.!,.. AhD.QICillAn •
30012 1H2NATIONAL PAL Cola Bookm•o> . n,95 
,~ ll " "'tur II ::,.,.., 

" b ll(tta ..=u .. rc~o ,. 
'"' ii •cm " rn1.-cd ll ti 1.Cll.C .. 

J"C l t " 1~90c~ 

I 
1.Ctt:l' ' 
Ut1!1 ti •..
1.t--w ..." ...f4'1il7i&eW 1• ~ ,.,. ,,,1At11111 

.. 
".11 

".Ill 
"-ll.... 
" SOLDERTA!l (GOLD) 

STANOARD... 
t Nli4ii .lil 

-· 1M Mi +> 
,.... .., 

l l JM.lli ••., 
1.4 •.mi 

; n•:r• o
I::::: :n 

f10.00 fl\lnlmum Ord"' -

S~lpplng -

ELECTRONICS 

S11.115 

l •s.!in· " " lU 

LI' 

-
!i ,... " """' ,. !l " 

II II ::Et~ " ...·~11 ,,,. I"..,~,7•51 77 ' I ... lOW PROFILE SOLDERTAIL .. .,.II IJI,...,,. 
II ,,,;~,,~ ,.., 

~ .. 14"9'~,....., (TINI SOCK.ETS STANDARD (TIN '""" ...tt " ' J~l " 1'4C 1t ~ ,, ... 1"11tT D '"°" .. ~n •••... t iM!p .... .... 1.CtJ) 1t rem Ii",,l ltll! r~cm t: lotm_, ,.,. ,1:1!..,...,"""''"" "'"" .. tJ .. ,.., " 1' ... .JI 14~1'5 

,, 
II 
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,.,. "' 

I~ " "'' ..,. .. ,, ' » ... 1f(;191 IA "' ''°" " .,.. .." .11 .-n 11 l• -l• .lll1a1 '" ~fci~ 11 'lt'" 11" .n Ht =- " .JINo t*ill 0 .., 
.2l ... "u ~n d 41. ,..., " Ul'•t:P 19 ...u ,. • !•""" " ..11.t>itl' • !Jt,. "• n rr lfl1HrtTl ... ,..ll .. -*' ... ,.•LOl<bt .. ... lUJt•Of·~ l.Nl1 1flil " It.31 ,... nollt> I .. lWhOH~WIRE WRAP SOCKETS lflN:lli " ..... 

lli04\if· t\ ,.'' ....u ""r>lN"'(OOLD) lCVEL 13 1u.wm11'"""" ..."' \..lqUM " .•"" LWJ01f;Jt »... l,Mll!IOll "• l trill l41ei. • ,,..,..,,.. · ~- " "' U•JOr» ...."'" • 11'· -- kl-Ii •• u t IQ)40 • .., ' "''m ••ll)"Mli , ~1- " ,.... w .ll!li " .11 " <'lll»K ·~..., ., ...Uilrct.I,, l \it. (UD*f
l.ltJDK.1111 ... W'li' II '' ,_,. .. ..' ... ..;oLIWl> U> 

IG., '""'"" ..If n l l .. W'lt II H 1... ­ lUlTlll' .." 1 ti l4' 1.aJl.'ll,,._ ..•lil !lil iiiill' .JI .... 1t.l'I .Jr ..." ...._ .. ' lMllri• 
. Q .4• Ml,. w. f lt i ,IS .. ... ~...,.. .... I • 4• ., n,.. w 1 11 1. 11 111 l!W ~ · .. ,.," ,..,_ ,, ... °" '~ i< ,,.._JI .ti u "" llW 1n 1.n 1.11 UJ l ~JIt"'" LIOOIO ,, ,..,"'" .. "' ~• n 11,.,_~ ,,. l ,M uu m !~ l Wl»ll'J I n "' ~ .......
llplil....,, ti$ 111 '1111 UI ,, •Cll " U)~ ~! ,;! WW '"' ~ Y t\!tl1 " ...•.._,•D plll rir ftl I l\UIDI '" I Ill l \l:.11ft!il " 16>·" LlDIM "

• ...'" til,l.1QA ,. ... ,,,,,......U.S. Funds Only t.Wl • . -! " ...•WO. L~J'M(ijCollfornlo Aoaldonl• ~~d 6 \1% Sol" Tu " "UDiC«, lf IU .llB.>tY I H)"' • ..Add 5% plu• $1,SD '"""'"~c• Uflac«.· ll 1,1' <ll1llill ... 1...-
• "' ,,.,.. rt J fl.,. l">I~ "S•nd S.A.S.E. lo' Monlhlf Solas Flro1I 

lfJJllVf 11 .J41UIJi'Ol·ll ,. ,.. 
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c 
COMPUTER-P.ERIPHERAL SWITCHERS 

t.~ '".-Ht"tf:~lil 1._.. l1D ,..­ .-.. 1 U11r'ep1Wtr11 • .,,. 

...~~.~·-..."';,".i:::::!;~tw~ .....-u--. .,..~ltiiii ·~"' 1-~~~, ,p. ......... 

....... ~~~·:r ......... ... ~;,itqdt:llWM"""'~I~• 

.......... t/~111:1 ¥..-~t .,..,... .. ~.,....~ 
1 ~}J'ilflllli&9" »ttttll&Uillilll6Jfi'1Wf.tl1A~!Vt1 

........, ~"""'"')"' a. lfOla wY""J c.all.. .!Ii)' ~-.Jt•Mf't ....
""' S::N:!i,.,. -·~'151JA 41i"CMtr1fL . r""J.1<11 1Ai .. 

RS232 SERIAL SELECTO·SWITCH 
• $.ttd!.. •11 lltllS ot ny"cillonou• dala • En)' ll!ptruitl~ ot 
ltflll 110!1S • C11F1!1A'1!1!1 .,, 1"'1•1o 0825 1)'1>0 
'81ili0 ~ _l'tltf 

GRS232'AB l ·W•r s ..Jt ch '' •• '. ' •• $139.95 
GR5232-ABC 3-W1y Switch .. • . , • • • .. S17i..V5 

0825 PARA LLEL SELECTO·SWITCH 
• 1RS-80, Aoplo, ..~ l~M """111.lllblt • Swllcllu ~• lloe> (!loo 
1 IS ~IOll•dl • co..~<1"1 110 ltm!lt VB2~ lype 
PAi1 NO. DEiUIPllC:lli nK:I 

GP14-AB 2·Wayswllch , •• •••• •.• 1139.95 
01'2.4-A.BC 3-W1y Swllch . . . •.• ••1171.95 

CENTRONICS·STYLE SELECTO-SWITCH 
• S'Ollchoi Jfi lln"' • CllnM:lDIHre ll!llUlo C1!11r"'1b 
Nall. DUCIUfliOll '91Ct 

GCENT·AB 2·W1ySwllct. ........Sl99.SS 
OOENT·llBC 3-W1 y S"'llch .... . ... . Sl!29.9S 

Mloro-Loglc Corp. 
MICRO-CHARTS 

.,_,._,i:llW .. ~...uu. • 1"Wi.tli llt.IP;m!'.!CllltW'UWll . ~ 
!l 'ilo n tvi ~u.uunl•o1UC • "-fllJl9f~11~11 
•rM!l. ~tllill· tml ~ll.DilJM, .... SJm__., '1£'11 MM~ .... •fie.I•.,,.~'O'.J ...,_ Helllf,..,.~""'"' ~ ...... 
~. a.v...... 
r.u.1 ltQ. IUDLNCL 11111Cl 

Ml-U O U0 CPU , . . • ., .... ,. _ , _ . .... . ,.$$.BS 
M~ · IOIMI~ SOllOAllOllSA , ...... , " ­ _ . ... ...$S,16 
Ml,.&502 0502 185l00 , ............ .. ... . $5.95 
Ml- I OU , Rel14lvll•,, Afiurllhma •. .. , . • l !.B5 
Mt,,7llOO 540017400 TTL . .. • .. • . • • .. . .. . 1S.9S 

BOOKS 
300Gt M:tlhHu11 • t1'0' CNl• li~ONO · M M 

fflt.Cl.-oe•Jl.fC.. ~~NO G°"'"'1 1.,.. 

~ .fll.f1~•~• 0.t• a..eil C~ ll2t 1\1..ft 
o~Jt .Oit;u/ lM.. LF. ~ OQ, OllO.. ~ 5tt'" 

JaDlll thl.W\• lli6 '"°¥0• 1• 11Nli tiUO\ . ,, JLH 
\.-..ilW p.1g..1A.lM•~ FIO.tlli!i , Hl~a1 ·l~.i~•i'lilt 

XllDI ~~Cl•~• llao!I ttW3f 
c,a ·P•llHJ CMipt.t• "'"a 

W~CI llt1Uitt.>ft Alf66/" 11 -'oH~·lllO\ , , , H JM 
f11.JO ~ti l"t•Arf!Clll, MA, FM I FM SNIW:I, ~er limgto 

,, N•l}MU1 I UHuANUu' l9!tlaA;6~· r•fl!Ol . l ll,l!I 
Cl~O•OHI " D91leti.llM f iat.It&. UMllf l!l!'6IL11~ 

JgejlJ H• llMiit P&l 0 11 11 !Lwll ~tftlt , .. , ., . , , . l !S.11 
ttr• M;lll•l /.PJ!llC.~mto NGl-..1..~1 1i1hlol ·lille 

1001:J llllillif O• il t "oalri it..~ . . , • • '1.te 
fl4'Mi• Ml~OQ1~¥a~Wi;!PD"'Ctiln11 

~ tal.11\ .l no.1 M.,...q ClofttDaltUIU tl.a ndlla°' ·~~-. J~IJJ 
f1'il D~t Cl>liUl!\41 1111 A#Oll4'1~ HU.Ill; .liflkl• 
f\+(llWl[t. DUt 5,,....ti, ~~ O•tlQf\ Wltof° l!Atl 
Of1 litlt'' • RA"11'1111AOM., 1'~"4 11.ol.obe'f · ttit~r ' 

J10&44 IMIMMlen.1teellHl' i P1ft~•IH11111buot.("I)) 114.tJ 
11(1fP NC!tU Oiiflll! Jll!iJil Qil.1•~111 !WI .-JI t1I 
lllt11t'' Mlttwli!iCMililPI 11£1 .Pwf1aft.w1 

ATARI PADDLES 
J SP (2) .. ..... , ..$4 .95 pair 

ATARI DRIVER 
JSO(l) ..... ..... . S2.95ea. 

. !--=-==:.. TV GAME SWITCH 
IJ.sod on "tart. C<nmnl· 
lca llv blemlnhe~. 1DD ll! 
luncUonal. 
TGS·1 .. . $2.95 ea. 

Jl'IBI Digital Thermometer Kil 

-~ . ... _, 
JE300 ... : . . $39.95 

O\i1I Urt~a - ;11wtld1 
C1C11111,w1•r~~iroar 
u.llilfllllf'Ql'tll--.-~M 

•~1.-cilld Iii YJC '"I COi'\ 
llf1'1Wlt l(D ,1 • tit 1:tlt0la'f , 
A•11'19 ofl)•,10 tcti•, • ..ao"C 
w 1oo•c. ""1lrKf 1i '· 
norn1n1i . C.1utr•I• 'a' 
f ·lf'I , u11fl eU I Ce !itl u2< . 
Si"'\ll.1 tu "•lnwt GHii, tt.Q 
w ii •hPl:rf ~l\HHd. OO'u 
"-"l'lt.J~" l'f;,; '~4D 

li@H !lilriC!aiF mm 549.95 
1s204g 599.95 

IPP-3 $5,95 

1<11yboard Mask for Your 
zxa111000• Computer JM& ZXBl /1000' KcybDll rd 

Con~arslon Kit 

· ~·--­Himl!ft'll.U...,. ....,.. - ··,~·~.,,. ~ •""'l!l ff~ 

....-....--·* 
·~-.==~.:: 

~-~ 

ti G•ICI ~~iK.:X':~r~¥i111ktnKlt 

•zut.tiOCD M • -tt.a.m.ct.111.!illdll'ffflmo 

UO·Key Keyboard 
CONTROL DATA KEYBOARDS 

• 
~ ~ . ... . . ' 
• . ·.~. I 

• ·. I 

CA150C ..... _. • • $69.95 

95·Key K11ybo11rd 

- - ­ 1 

.. . ~ .. 

t 7.011 f'aroll•1 ASCO 

• SP~ SwllcM11g 
* FT2 Shloldod e '"" 
• fll·K•y Rollo or 
• 12e Cho11eltr ASCH 
* Non-Slip, Non·Gloro l<1>ycarn 
• C 00 752 fe rrnl nol ~o~OOl!dl 
• AUrac1fve Cmt.o 

ll1t•t0 Co~ral Dru K11bo11d1 <•o<ut •I • boo, ,...,, 
111<1 oybaor4 •mmll!r. •!Id ,. I ·1..1..a ca.blo, Color 
~ can) . HliYUI ~old 1•d btJtk. Co4or fk1yc1p1 ): BIJCt , 
~hil , . •~d rtd Bteltical roqui..mHli: ~ SV ft ~111111~ , 
· UY tll· ~OlllA. &1'8: ~ 1 V.·w " 9" 0 x J ~1"H . W1fg bJ: ~ 
!Joo, Al u•KI b.rllld OIW In atlgln14 llHH, s.p.ol~tal~Ot 

CA154A •• • , • . .. _$79.95 l••i<I01d . 

POWEil SUPP L1 +5YOC C 7.5 ~ P. 1!VDC 11! 1.5 AM, SWltCKINBfil• 1 1!1. A.I Jl.lllHZ . llff-IDf.U C, Yi!J. ·1 .... r .-1,..t111-11111d11 
r:(L'~ 'lf!.t'~~ 1¥1t •l •..:r: u DC 1 •~ .... ,.... .... ,. "~""'' 
hrt No , "39AYGS _. fl! -1& I ('> 

l'llWER 5UP~lY 4·CRnnol Swltchtft~ • Applo Co~~lllble 
fl ·lilt U Ali' 011..M.U. l"li A"U#\.f Nlll AMS 

r:;:.'r~~==---~Ju~~·-::, '!~~~:~ t~ 
,.,,.1:~ s~~:~~//1f/,~:-i-:t4'"~·}~z:-n"~111f1Ulm HI H..,..1¥ 
h~ Pio, FCS-1104A SD-~5 ch 

ELECTRONICS 
1355 SHOREWAV ROAD, BELMONT, CA 94002 

11~ PHONE OROERS WELCOME ­ (4151 592·8097 T11/e 1C: 176043 

Hi's Black Hole 
EPROM Eraser 
I •Cklp -IMln•I• ) 

5 1/o • Mlnl·Floppy Disk Drive 
""1111..... o.IOOD. • • """'" """""'9 
=-~~m:r~~~~~=
Jm ~ •l~~•U.¥1 l li4 . ­ . sw.;
t • !l.ZJ\IJ DM,. IJUl!o iiK ,...,....OPJ.IBlllG car 
r:;:;:!!},'f!'l':j'»~ cuk¥ W'l ltte& 

f'•nlfn. U.11HDu1111i.1 rrJ Prlr..11 

FD200 ... . . . .. ., .s-179.95 
$lnigt...1Q.ct,..a1tte•1111 , »0.tc; 1ir1••~~r 

FD 2511 , . . . , . • , , $-T 99.95 
0oum•lo1de$,, 15 l"l:U~. ~et,,. C•Pllel!lf 

littU:D sinclair iaac I 


2708,2716,2732 6 27e.i EPRO M Programmer 
JE664 EPROM PROGRAMMER 

OK TO 1541C EPROMS - 24 AN D 28 Pl ~ PAC KAOES 
-PROGRAMS 2716'!ii IN 16 SECONDS ­
- PROGRAMS 2764 's IN 64 SECONDS­

~'m~:·.~~=~~"C'="=::.:J:!'~~ 
-~&.,~•tlluilnW ~11t•t,....,. • l.ld11Ui lli .,_'9
Oil!b .. t.ptl1MH·.111111 ~ .......... • '-•• tpl.llb • ~!~ 
~: l lHM:. tat11, • lfW ...ii mu~ • t:IUl-wr. ~..W:! lr"I.:'~" 1m1:u .,..,,. t i!tu • :u11: 11-111'"1.,. , .., 11 

JE664·A £, ON Pro~11111111t1 . ~995 . GG 
.l-~t.111f..fdt.lod~ll;lilo~i 

1-.k"t+lllDMJill ln1• .. ~-,n.-..uMtBEfW)f.tslrllaslMt 
I 1tfl --~ 1"'9 11 i liJll'f ~ WHHIJ ar=-i ~- ..... 
~40)0,.,. u.'I • ••~lll~~tin'1tllln.1 ill I I 
~(IJ1ll..-l ln1Sld"IWI !Ml ~ ... tt'1'1C .. lliii'I Q.. 

~~~l~:a::.·~t:.:.-=i::.. ~ .:-1.: 
~ llf'fi\MI IW IA' ... ..: Hi1t1 . , 1.-, ~ 11.1!1 (CMCl!il UY 1....m.il 
.._~ llli OUIJ:~ .,.,,., 1t9111 l"IQlllCllD.U g..-qtm.,~ 1~.U Qiilil!l 
IBt INGll:l4 .U .... fN"l'I I.. fW" t1U1 ... Bao tlmil tjllll 11'11 Dig Su c.. 
"'lll!illl-OIN!··lf.utdl.J't!Ol4' 'llGl.-il ff"i:IOlolf 
N.M WrJ. P'fOCI 

ULV-006 Aolll.....,,.<1.>mpl0<ll<MOI ,129.95 

ERS·OOB e... , . .,.,.~,._f.'O.,....,, .S249.95 


IBM MEMORY EXPANSION KIT 


SAVE HUNDREDS CF SSS BY U!'GRADING 

MEMORY BOARDS YOURSELF! 

.Mut ef ~ l!h'FM4•r 1Mlft0f'1 l&il:li ii1C11 ••11t ;~ h• llOd lilt ddHlilw 
M 11•. '" li.1tltf iw.c. n.. iO~lf . I Wiil l'.I09\l..tlt ,,..._. ~4rl'Gs 
I,, a.oc _,.,1. t:u:A01ttlin'l1111o , ltw 1111 It •l.-.i111 hi. liit.Jo laCI - fuJ.1 lft.•••l !""­
nln• Mlt ~M c:tttp• f11trt.,itaf'jd11tdH1tl•lt. Mllittt •n. h1rt1 O"""JU 
af nrllVMt. ov..e\IOflJi •1111~ 

IBM64K 1Nlnl2BOn ~64 K RAM s( . .S59,95 
EXPAND YOUR MEMORY 

TRS·SO lo 16K, 32K, or 481( 

• •rcodtl 1 = fnrll\. u 1a 18ll R•qUUOJ p ! Ona!(~ 

Mo~61 J ~ F• m•~to 41 ~eqllltH 13 111100 ~n1 

toJo• • ftlllll O lo 1!~ A1quh1 11 Do• IQ! 


••,.....,....,.. llpailillll•·•~ll l inl'.ll1 .... 

- OM trl lh~ Ill NO ..... 11 lt,_.liii ... 


TAS..l~~J '2DG~s lor Caler~ MoooJ 111 S1U~ 
lRMti~4 ' r.iG~I fOI Mcxltl I 11'0.95 

TRS·80 Color J2K ar 64K CanYm s1on Mil 
f.IQ 'QI ln!"lli Ii I iQOfT"R ~I• t1111h I a• • 11)f ll aoQMj !-41( 
Oftillmk r.tA..- A ~ ... 1un ~~flWlll•IFl!lll . .c;Ol!tiWrt:t lf\S.IO mj;a. 
GOnlpvltn tlillh ( Chatt! l:G.atO&. . all 'll!W aQft:ilr CIDIY\Chll•t• Iv J2K. 
Ml nOr tTMX!l~IJolb al UK IWli:rnDI')' Mac• !NI IA•ur •II ~htt s,tll( at 
11111 d'JIKMT!ll; f\.AM p1~"*1g- "°" h•TM • Fl.V: 00..'Sj ~·thtG •)·.M.m. 

TRS·64K2 .. • . - , • . . . . . . . . . • . . . SS4.95 

Circle 219 on Inqui ry card. BYTE Au8la<196.'l 559 



••• 

I 
CO-PP.OCESSOR &086/8087

0.16 or 10 Mlle BnBfi CPIJ \\IUi 110tkel5 l0t 8007 ~nd 80fJ6 

mamu Ml HM111 aoas a'11~ s 75Goo $494.85 
nmma CS<: lllMHt 3066 only s 850 00 UIM.11 
ITHTI HMf II&1 Wilh aoa7 opllOll SI 0511 Oji $931.DO 
HHTIHct1 	 csc with eCB1 opl1:1n• Sl! 50.00 $10115.00 

' 8067 Um'1s clock ~ la 5 MHz 

DUA1. PP.OCESSOR 80&5·&0&8 
6 Ill 8 Mt~z 11ovldes IJue 16 a f'awer Willi ij 5tilldard Bbl1 s- I DO~ 

BTllllllU MT 6MHz 549500 , if' 
8TillTlllZC CSC6111 Mfli S~95.00 97.81 

CPUZ - Z&OD CPU NOW 6MHz.I 
J/6 M~ Z80EI CP\J MIA 24 Bii Addfe55111!1. 

FASTEST ZBO CPU AVAIUIU:t 


ITHTllOA 316 MHZMl $32500 
ITHTllOC '3/ti MHZ csa -5425.00 

DISK CON1"0Ll.EP.S 

DISK 1 DMA A.OPPY CONTil.OLID.. 


F~I ll ~A. Soll S!CIOI. Coatru!s Up ~ Fout ij" or 5'M" Sitigk! ur 

Double llalsity OM\'MI 


811'11!171 U,_ ~l w/CPM tr & BIOS SS70.00 $419.00 
"'""' ciu1tr"loQll • llW9 ll" ~ 11"'1'! ..., $450.00 

8!HTl 11 CCNI C:SC w/CP/M 2.2 &BIOS 5710.00 JlllUC 
8!HTl1 I A DJsk I ComfU!!el ll&r $495.0D $318.15 
81111'11 IC Oisk t Conlullll'f CSC $595,00 '"°·GO 
ITUTCl'MIO CP/M 2 2' 1111 ZB0/50115 w/m.Rnul!I !. t l4U5 

ems B" s10 ct1 111< 
BTHTCNll CP/M 2.2" 1<11 8006 wlmrmu:!ls & BIOS USUS 

8'' SID disk 
DI~ 2/SELEcrOR CHANNEL 


HAN> DISK CON1"0LL8' 

f ilSI OMI\ 2 oo;ml sel...., ri:As 4 8™gas! ~ODO ~Ces llf flJJlll!ll 2300 


lype dtlVM tnc!Uoos CP/M 2.2" 


ncmm 	 ~mlllMl g Te:ullll $79500 $568.115 
•run ne 	 csc 'ae5 oo u&a.ao 
M-DIUVE/H HAN>WAJ\E LOGICAL DISK ffiT'EM 
tfili:r1acft lf-.tli<,lh two 1/0 i;OOi. •OO ru110al IO MH< IEEE696comp;illtl<l 
~"!ultl!S ll)'ComfNPrcC:PlJ !ld~O~K I E~htmrdNl!l~ills o t 2Kol 

lasl klw POWG• 190llmAl f\A t.t, wm 0~1~y ooudt~!Q 

ITUT117A M·OnlVE/HW/SC!ltwa• . MT .srn9soo S12d.15 
11'nmc .O~IVC!tl w/sodtw.irl!.. csc S20 !!S 00 sI 4tli' DO 

STATIC RAM 
RAM 17 • MK CMOS STATIC RAM 


12 MHt, RAM 17 2 Watt OMA C~tlble 24 Btl MdressltllJ 


ITC8Tl15Al4 6~K P&I 121.t l 549900 iclll.DO 
llTUTl 15CU 6~ KCSC 12 MHZ S599 00 • • DO 

MM 16~32Kx16 OfTCMOSSTATIC MM 
flallUlor 16 BIT 12 MHl. flAM Ill. 32K ~ 16 Ol 64~ ~ BlEEEl 596 

Hi Bii 2 Wat ~ 24 Bil Mdre.s1119 

IJ!Ulllll.A 6-IK A&i 12MIO &55000 SSI0.00 
lflllT1IOC 64 CSC 12MHz >65000 SalO.OD 

RAM 21 - 128K STATIC l\AM 
816 RAM 21 12MHt 128 B01 fl4M~16 IEEEJ696 

B Clf 16 Bl~ 1.2 Amps, '4 BIL Mdtl!SSIR!l 

mn110. IZSK AST SHl9SOO $858.95 
IJT68l110C 12&K CSC $INS.OD 111 25. 0D 

1/0 DOARDS 
SYSTEM SUPPOl'.T t MULnRJNaJON DOAAD 
SetiBpt111 {sott tlft>O b;hid), ~t( AAM fntllldetl. 15 !!Nels of 

1n1emipt. '""' 11 '1111 cloci!. illlt~I m th ClfOCl'550f 

,111 ••. 
n1m1m l\cssemblC!l & Testa! $450 00 $308.95 
namuc csc SSS0.00 $.415.DO 
8THTIUI Math C~ljl •IU.H 
ITlillTIU! 
mmazq1 

Math Chljl 
MT W'/! 231 Ii.at ~ 

.115.IG 
~5 OD $5311.15 

ITHnlZCll 
1um1nm 
1n•tuzc•2 

C:SC 'lllli!Jl M•lh Cll{D 
A& T WIB232 Malll tl11t1 
CSG wlll232 Math Clwi 

574500 U70.90 
5645.00 $531.95 
.msoo mo.11 

MPX OIAHNEL DOAN>S 
1/0 Mulllple•1>1, tltilng l!OBSA,-2 OP\J fll1 boilld w/161i RAM 

ITHTlllAll Assoml!r.d & T..ted !'64!1. 0D 5U.89 
ITHTIHm csc m~.oo 1174.H 

INTEP.FAC£" 1 
two Sena! 110 

mm~u Assllrr111fX1 &r~me1 i295.00 $1H:t5 
menm csc S370uo nuoo 

INTEP.FACE" 2 
Three p;iialllll. (1flfl ialid 110 board 

mamOA Ass.milled A 1M1txl $325,()0 $Z49.0D 
ITHTI 50C CSC S399 00 SUI.DO 

INTERFACR3 

Elgll1-cl\""1el mlllU·U~ si!ilal VD llf!Jlla 


ITHT1141~ 11.!iil!llil~~d & re~tod 5699.00 $441.95 
8l6BT114tt CSC 200 llt a llO!t $849 00 114Ut 
8THT114U 11$5•mhkicl & TEsied 5500.00 $518.95 
Bl1Bll145C 05C 200 n1 5 l'O' r Sll!l!IOO ' "'II 

INTEN'Aal\ 4 

Three Seri;!, I f'>r.l!lol. 1 C"'1!rDlll:1i Par1!tel 


ammu "5~111bl~ & Tcs1eo $.1SO OD UIUl 
11rssna1c csc s~~ooo $41u1 

S-100 MOTHEP.DOAl\DS 
/\ell V< Tll!mi~~llorl. ij• f 2-20 Siil! 

ITSITl53A MT 6'1gl(Usj $14D OO $125.00 
8TSD1153C C:S.C 6 slOt [2 ~) S190.0D $155.DO 
BTHTllMA A!T a !ilOI (3 lb:.I 517500 $155.00 
ITHTllMC CSC t2 n11 13 lbs t SHO00 $tz0.00 
ITllTISSA MT 20 sl01{4 ill$) Sl6500 $235.00 
BTllTI55C CSC 20 ~I I~ lbs I $340 00 $Jl OJJD 

fal1 ftttni• (,omp111cr ~'ysrtim 

180 CPU 2 or 4Mth 

On board R:S232 Setli! I port, On bcia1d 2K Monlta, ROM. P~WQr on 

j(jrnp 10 ;my IDC<! liOrl 111 6411. LED status inOw:ators !or ROM ~i!li!C1 , 


nallstat and ~·t~rrupts, 

mG•ntoA ZEOA 4M11 Cl'\I r.&T s:!?s.co $1!5a.85 


CCS271901 

ITI:C&llllCll '2 SOflO!l, 2 P:11al~ MT $.'16000 $211.85 


CCS27201 
ITCCIZ7200 I ~ l'llrl P;irn.llel, AA T $275 00 $21U5 


CCS27100i 

ITCCSUlllOI 4 l'lltl S•nal A.IT 5311500 

CCS2&:>0 
ITCCICfUODI Asselltllcd & Tesloo .»S0,00 SUU& 

CCS206601 

6'1X Oyr1:1rr111: S· HIO RAM C"'"'"""'° CROMIX~ Co<r!P'lltl:k 


BTCCSZllHOt Assell1llo!CI &le!tl!il S4Sl)OO S42MI 

CCS2422A 
FfOpfly d•~ CQl~ro\!Cl W/Ci'I M 2.2" 

mc11r.m ~& 1cs1~0 &-11;00 $331.95 
Circle 322 on Inquiry card. 

105 
2 Serilll, ' PiUillel 5· 100 ~tleriatt 

P~ 111. D1111l,ita1 


ITH•IHA /\5$el!'d!Nld a. l ested S329.00 UH,n 


roe 
6 Pull Sl!lial WO$-100 BGalO 

1n1111MA 	 i\SSe~ & Tested 5$50.00 S46UO 

104 

2 S.ri;;I, 2 i'ifallel VO S·100 l!Oitd 


rnsJlllMA 	 j\.si:embif!<I & Tested S290 00 U.45.Dll 

2708/2716 ~OMMOGAAMMEA6 EPM>MDOAN> 
P!O!lrarnis1704 aJld 2716 tPROMs: ~Oids4 21085(41() or4 27tfia (SI() 

IT1UIBH 	 s265.oo m ur 

~Ul\L 
NON VOLATILE CMOS RAMS 


e, 1~ or J2K e"' tS 11<1 Dal• eatterr eoc1o111 nn !loi!«t SMHt 

lbfll< Sttfecl•l:le 


ITDlltC•lh BK AA T $49500 SU QQ 

ITIUlC•llllll 16~ AA r $595.00 sue.DO 

ITIWU:•WJZ 32K Mr $69,5.00 $t$MO 


256K DYNAMIC MIMO"Y 

2ss z:rn 115 •= lfflfl, 2 ~ 128~ orwruz•JJoR 24 bit ;ida1w0i11­

~\i' em11 ttale!illon 


ITllltll Elllfill As!embll!d ~ T!Sled s129s.im •111ua 

~2/64K EPP.OM DOAN> 
o 01 15 blL!lailD. flollls 27165 (3211), Ol '27325 (6'1.IQ 

ITllUUIHllU Mir 2716i MT $295,00 un.ao 

ITllllLU~OllU For 27J2s A&l 529$.00 UlUI 


A/D CONVERT9' 
12 Bil Resdutlln 16 i:; J2 CJ10nrel lnp11I 

ITllUUl•1z AS$M\ll~ & fn1f!fl S695.00 HZ 00 

ITDULAl•IZB Wll!IM lll!UU. ~ Sli4500 '5tUO 


D/ A CONVER'ltl\ 

4 Cl'ilnno'. n e1t 3 autlll~ ~ 


ITDUUUl2 	 Asselrllll!d I Teat!NI Sli95 DQ 1111.H 

,-SIERRA IJATA SCIENCES 
,I- S-100 SOC DOARD 

ZBOA 4M~z 2 ~al RS232 l!\llM1~ces, I pilr.IU;,i lnlen;u:e, ~ RA 

1'11111111' OiSli Coolrolll!f, pi&mioos lor one 27J2 £Pf10M ­

All 011 THIS ONE BOARD!! 


anome 	 'Z80A SBC MT 589500 mS,00
•nose,. CWM' 011«~111111 S\'liletn oo a"4J<sl\ 150.DO 
mamiuas Sl"""' user T111tJoOH~ C111 6" dstt a.oo 
IDllSTUHI• M•H~Uoer Turttooos~ CH1 B" dl!li 150.00 
1111cmm Jti MBVle H•nl O~k ~~· 115.1 53695 00 QUO.DO 

S-100 l.80A SLAVE SDC 
!BOA 0.IHt Z AS232 ~nal DO!IS. ~ P¥al!OlllO!U;6•K MM. EPROM 

l'rtlgranwner llset1 in mtflt•llSef ailnfllll!r 5j'5~m w\II sossec 
moue cu SIM zso sec A&T se2s.oo $515.DD 

....--......,----------------~ 
<. .,..

10 
-;;;;;_ 	 lnlercontlnent•I 

Micro Systems 

Z80A DMA SDC6 %800 SLAVES 
S-100 IEEE/698 COMPATIBLE.· 1 YEAR WARRA.Nm 

OZ."'°000 fU.'IU!Wo SI.AYE "'OCE»OI!. 
• 	 ~t.1!11 Z80A. 6.IK RAM • 2110 ~ (II 6Mlll CPIJ ~$Pl'Cl l~ 
• 	 Fktwi d•S l)el7:rui1ly calll at t ll'e Di Ofdf!\'I 

lntltldal 117 5'.>• or 8" • TWQ .-.tl!ll tWQ p'11allel 110• 
r!O!>PY '*~' drtvo1 • ~K F\JIM 

• RS~l2 peisar ity CifllirotJoded • !URaODOS CX11111Kltib
• rwo !l!IOil - lwo Pi!!Ollel UO• 

Utl Prlco IAlE "'ICE 

ITI Cll"UlllOlll sac lot 6" fliWY S99500 $&tUlll 
BT1tlCPZ410ao& S6C lilt sv," 1IDlft>Y S995.00 '8115.IXI 
ITJCMZHktU 256 Kll\'le flAM S99500 SHS.011 
H ltlllGl'S41 l BUA S<i~ 4MHz $475.00 ~.Oii 
BTIC•tl'SIM iaos Sli~ 6MH1 !~SO OQ S415.IXI 
1nt1nsn1 RS~.32 fltl1~a11y CO!ll s 25.00 
am•curn etn11ooic• ParaACI P<f]OO;ll~y cord $ 11.00 
llltlllfDC o" FIOPl'Y [)lsk Ptrni y Catd s JI.Oil 
B11tllSfDC sv.• flOpl!y 01$1( l'ert:0111l1ty Caru s 33.00 
BTltllt Cll.CAl Cluclt C;!l!<od.!11 $ 41.DCI 

RETAIL STORE PHONE NUMDEP.S: (Chatsworth:) (213) 709-5464 - (hvine:) (714) 660·1411 

http:WARRA.Nm
http:s129s.im
http:s:!?s.co
http:iclll.DO
http:10115.00


S·100 MAINFRAMES 

P.AP.ADYNAMICS 

llffUDllO I 8 slOI de.I ll)Jl (45 Ibo>) $HO.OO 
11'111HIU 16 sro1 r~ck moon1(4 5 lbs) 805.00 
11l'HH1U tesll1 w/?1Wer·SfQ.. llDC11 starolng 11185.00 

(shll)ped lre19M1 Golec!) 
11?511H11 S~mo as aboll• /M PGWl!f up~ 81150.00 

jShippod "8igM alli!!Cll 

SIEMA DATA SOENCES 
111oc•1 r2 ~ro1 m:i1~11amo (30 lbs.) 8585,00 
maJWHCPI Sarni! as abo'li! wino Pl"'" Ufl •"'! $585.00 

jSf11ppod ftt!IQNt Collt!cl) 

Q.T. COMPUTEI\ 
ITOTiilf Mamlrame I no ,,-.ilherlmld j45 lbs) 8305.00 
ITOTCl'12 
1TOrtln1
•mc•m 

12 slol m:imframo (45 lbs.) 
rn •to1matn1ranie (45 lllsl 
22 ~11)1 mainlraf11! (45 lbs.I 

$44J8.•00 
UH.oo 
$530.00 

Sllltlf111 No rnot~ertloi'1l wlllUIS ~ two 8345.00 
5\0" d!l\'e!i (45 lb5.J 

ITOTC•IWn B Sllll. IW1J 5v," cutouts {45 lb;) 8530.00 
ITQTC.lfllDll 12 slot l..v 5V." WID!llS (45 tis.) 8580.00 
f1'TC •fDIMI 6 slot l'WO 8" cutouLs (4 8 lbs.I 8530.00 
ITITCllDDI B~ IWD 8" cutouts (4a Ills.I 
ITtlCllDDlt I 2 sto' two 8" wtouls 146 lbs 

8585.00 
$625.00 

COMPUPR.O 
ITllTHCHDI 20 5bl desk IOll [Sil fteilllrt CoJlecl) $05.00 

ITllTEH211HI 2D tbl desk 11:41 Sb Fr~I Callecl) 8795.00 


CVT 
POWER 
SUPPLY 

aJS,VI! 	 /tJIMfl'9w11$1.,i'f S,1 C111e1am: 

I" hlr 12 Siol MICROF RA ~ES'. BV Ii" 171\ :1:16V @I lA • 


For 22 si<ll MiC~OFAAMES 6V i- JOA :16\1 4A 


AC "1j)UI may filflQe l•om 70 - ·~o VAC ,...... "1•• 
ITllalJICll 12 12 RJI Cle5 t~p (Sh Wl 26 !Ml $73UO 
1111aurct1 zz 22 ~ro1 a illll (S• WL 44 ms 1 su1.00 
ITilaUl• I! 12 slot rack ITI(UJI ISi> WL 38 Ill$) $171.00 
ITIIOLHU 22 •lol •~cir AIOUl11 !Sh Wl 46 ltls) s1o:ia.oa 

12 SLOT MICROFRAME WITH 
CUTOUTS FOR THREE 5V4" DRIVES 

Tho; MICnOFAAME os lor appflcal!OM wh<re Sllacc is a li1t1l1atio11 fN! 
DCt<o'fl "'IJlllY5lll>lllll5l~•S·100 tll.l'i >nd ll'Me!! ll(l!)ll~orW1rithl!Sle< dl$k 
,,,,..,_ Eac:ll fl"W"' sup!Jly Wlpul lor Lill! dli'1"5 rt f sv @I ~A, a11d +12V 
• Bii. The 5-100 SU~'IJIY P!cMcl<S +av ii 15A ml ±16V ~ 2A 

motmt 12 s'cll deslc loP !Sh Wl ~ 1 ID>.j SllG.00 
ITllDlUI Z fl 51:11 rac~ roounl !Sil WL 46 1~1 SJa53.DO 

8'' DISK DRIVE E.NCLOSUP.E 
Tho powe< sui:.iiv ol ll'<S MCIDWr~ has 11M! ~My 1ooir.e 41tat1·n~ 
'loc>4lr ~ OIM)&. 2 W.ntntsl'" harO dis~ Grwes. or • con1blr1;1li0nol 2 
hall·hcigNI ltoOO\ll$ al"ld l'llncllester drivt 11 me samt cab1nel !lower 
$1JWfrC<JICJU1$are + 5V 7A. ·SV l'l JA.± I ZV@ AA.afl0 +2~V - l>A 

BTllDUIHI Desk 1op disk enclo3trla (45 lb3.) $910.00 
BTll DUISD• ~ fl10'1nl ttt!il.. encl1:5ure (45 !l's) $1 01S.OG 

filjlN lERNATIONAL INSTRUMENTATION, INC. 

THIN 
THREE 
8" 
DRIVE 
CABINET 
• 5.IJPll<Jfl~3 tul~t.loli3"d<Sk0rl\fl • 5V ., 6A,·SV§l IA24V 6A 
• Doi! AC Cl<fflC< t<lllnt!clor tor °"" ru I Slz< driY• • 5V out~ ICl'lllr·'l'Oll ­
;!ipt r:t .!l({!!d • ~ION!I dlSli MM onmf!llal mofliloc Is ;w IOOI!! w 
montlllf and al:lrm ycu lo mlerrtal lcmpernM~ roac11H111 dllfMJMJUS levels 
t·a~ M1. U1I l'rtc1 UlE ~IC! 

ITillllDml S~95.0D 8375.00 
•ITll DISI !llYIUH!JIUI. IDlllTOll: 

ITlllUUTTTUI 5564.95 8425.00 

DUAL QUME 8" FLOPPY DNVE, 

CABINET, DMA S-100 _ 

CONTROLLER, 91595.00
.AND CPj M® lmlllmTIZOI (StiiJll)ed lrelgM coller.1) 

From 
(GmpuPro.) YOU SAVE 

$1419.7711 
WDWTELY THE MDST CDIT EFFECTllE Ustl'lln 


DISI IUBSTmM ElEI OFFlllED inti.ff 

BY PRIDRITT DIE ELEtnDIJCS 
 ...H 

$3014.77 
. 

128K RAM 21 	 12 MHz 
• 	 Fully static d~s1gn uses less power than dynamics SUPER SALE PRICE: 

{12A typicen 
• 24 bit extended addressing 
• 	 8 oc 16 blt data $650.00 
• 16K winnow deselocl EACH. WHEN YOU BUY 2 OR MORE• 	 Switch selectable PHANTOM disable 
• Fully OMA compatible 
• 	 Assembled and Test.ed 


BTGBTIAM21 UST PRICE: $1295.00 Eacb
$695.00 
64K lOMHz LOW POWER S-100 IEEE/STATIC RAMS 

RAM 17 	 RAM 16 
6411: 8 BIT I 24 BIT ADDRESS 641 8 or 321 16 BIT I 24 BIT ADDRESS 

""'$299:00". I •m$32S:oo00 

• 

PRIORITY ONE ELECTRONICS 
· · · lbl Deenro A>,€ •. Cro1:.,'WJI t'' ~ ti. .;i1: i1 

ORDEP. TOLL FR.EE f800 420-5922 - CA_ AK. HI CALL C21 G 709-5111 
lerrns. U.5 -V1SA. r.ic,8AC. Cr.P, MIR)'~. us. Onl'; Cl. ,..ldenl• ll<ld -~~Sa~ j ,.)'. MINIMUM 1'11~PAID illlD~ff 51 loWID MINllA UM SHIP. 
Pl~O ~ HAPIDU kG .,S3 DO tar '"'""t3 ltl5 11h11 ~o c IC> • h..iai1...,.1 p011"'1.Ordtls ....,so 111<5 ill:AI rielol>l COll«l JU$1 1111:.aso_ !"'*'Ill """111'1<H1 F\lmbe<. "'"" 
$ll\l(KI IOCh;ill!]el>llhoul nollce W• dO w ~lom:lkltaln "'- mrw:i• Ao~l 19!J M.ll\y-llllMM!!ld!lilld SCJI'/ rctfliflC!"«i<•""''"blds"' ..,1a,,.,. 
eo; on >Oi• ~dlandi:Z C11dlt Caid Olde rt wil ~DOii awiJOOa1e l•!iQlil s"" ""'*" lo< pttpaid ordCJ• ....,. We "'' no1 ,..""""111• "" fyOIJ(i'llliCll '"°" 

Circle 322 on In ul card. 

f\ETAIL STOA£ PHONE NUMBERS: (Chatsworth:) (213) 709·5464 - (lrv1ne:) (714) 660-1411 

http:91595.00
http:s1o:ia.oa
http:81150.00
http:11185.00


..... .. .., ,, ..... ...... .. 

SIEMENS FDD100-8 
B" FLOPPY DISK DRIVE 
SINGLE SIDED, DOUBLE DENSITY 

SHUGA.RT 801 R COMPATIBLE 

90 DAY WARRANTY! 
ONCE AGAIN. YOU RECEIVE THE 
DENEFIT OF OUR NEQUALLE.D 
PURCHASING 
POWER! 

$175. each 
CALL for 10+ 

MM INOUIRlfS lllVITED 
!loolW. S7,00 per d!1w for 51lflpirw;1 

BTSIEfDDIOGe 

ORDER NOW AND SAVE! 

DISK DRIVES 
TANDON 51/4" HARD DISK 

sm.oo 
sns.oo 

lnlOTll~' J plll\ter 19 Mby1 8 lSlt WL 9 ..... , $1049.00 

DUAL HARD DISK ENCLOSURE 
m11u~mz for abwc drffll5 SUUCI I 

TANDON 5'/4" 
1Skle<l 4BTF'! mu11 2FOIS195.0011ch ' 
2slded~am S!eo.oo 2FOi $235..oo nch 
1 SIOOl!Hi TI'I $275.00 2FDRS25D.00 ncb 

BTTIIDTlllH4 2S~9HPI •Ho.GO 2F01$J85.00 u d 
IS~ul•t Wfj1ll!i •n dm 111111: ~· l•L u clll 

MPI 51/4" FULL HEIGHT 
saoo.oo 
S270.00 
B275. 00 

ITJIMf• 2 Sidell 96 l PI 8400,00 
• ~;!Cjl Wllh Ml •r I ~JU \!Pl Sfilt llt!l!l o< ~II~ ~n T tor S!lupl ll~le 
bor•l !S""1>'n0 Weig!J t S 11:1$ I 

MPI sv. II HALF HEIGHT 
1 Sld!!d 4n IPI (Sh WI ~ llr.il 5200.00 

ITIPl~Z 2 Sld!!d ~II TPi (Sh Wt ~ llJ<;~ S300.00 
11l1Pltol 1 Sid«! 96 !Pi (Sh Wt ~ 11151 S300.00 
IT1U~lllZ ? Sld«i !iii !Pl (Sh WL ~ lbsl 9355.00 

SHUGART 8" FULL HEIGHT 
$388. 00 

QUME 8" FULL HEIGHT 
8480.00 

ll FOR 8480.00 •a. 
MITSUDISHI 8'' FULL HEIGHT 

OUR FINEST DUAL B" 
DISK DRIVE CABINET! 

by 

M Rf~ wn 
COMPLETE WITH S-100 

CONTROLLER, CP/Af 2.r 
AND MICROSOFT BASIC VS.2 
PHI kD. DllCrfJUllft 0 11 l'llCI Oiir !'11tt 

11• ums io Mb\'I• e· ~49S oo ' ww.oo 
1Slu[;;M119 Wti1Jhl>" MlQ 37 Ibo 1,116 IJ •1'11 6. 16 &~5 Ibo eud!I 

ADD-ON DP.IVES 
tOoo• not lnclud• so tt11111u• • nd conlroll• r} 

ITlllDSAllll10 10 Mil'; e 8" $279500 $20SD.OO 
ITlllOUiWl!I !6 Mll)'IU 14" $3'195110 S2&75.fl0 

jSnlppillQ Wl!IQlllS I.H O J7 Ibo Ml'5 IZ 00>.l:.!ii 2G & 0 It:. t •cl>I 

MPI 811 HALF HEIGHT 
$380.00t----------------......----------------l

-
l111Pl411 1sidealJ I llsl 

S·100 DUAL B" SUBSYSTEM 

8TCCS242Z A 
BT11EFDDI OH 
BTJllFDI002 

S-100 Dis~ ContrOl l'lr wi th CP/M 2.2 
Siemoos Doubfe Den5"Y 8" dri~~ 
Ouat HG1ltor1 ta1Cablriet 
wl ltl Power SlJpply 
ii nd Da Iii Cable 

SAVE $43.95!! 

S9l~~PO 

S-100 HARD DISK SUBTYSTEMS 


I $338.00 
2 8350,00 
' $295.00 

1 S 35 .DO 

$101U5 

DON'T 

MISS OUT!


'"'" •..llTPDISIElb81 

I TM ITll2H IB38 2 ••000 l1 B Ill!: I $380.00 

MPI 8" FUU HEIGHT 
&T111P1m 1$>ieil 111lbsl J 380.oo 
BTIPIUS 2 sdea p 1 ) S480.00 

MPI 8" DUAl HALF HEIGHT 
jSAAlf SIZE AS ONE Ril l 11EI GH1) 

llT111Pl41P 1 siile!I (22 lbsJ S780.00 
l lllPICZO 2 sided (22 lbs) $810.00 

TANDON 8" HALF HEIGHT 
$385.00 

Z JOI tllUG •a. 
DTTWOTl l412 2 ~ldrtl (~ 10< I S495.00 

z '°1 nua ••· 

llTIIPl4Zlll 2 s>oed 111 lbs I $480.00 

51/4 II DRIVE CABINETS 
DT.JMP.1 CS $1~ 5 " Calllnel IS lb~ I se8.oo 
ITJlllQC~ Dual 5\ " C•b•lllll (Q llttJ $89.00 
DtJIRZ~5C JMR2C5 w/1111..-...1d'ala c.1lile ~911)61 598. 00 

DUAL 8" HALF HEIGHT 
FLOPPY CABINET 
• 	 2~V ~/\. 5V i .JA R+:I 

-5V . 800rn WJ 
• 	 f'1fl(j]C)~ 
• 	 5oc1ceili!d ~r CGn11etllOllS 
• 	 All S~Plll.e> <egulated U.l 1'1101 

ITill OTtOOl Oui1l111inUrviCiillin~11nib:\l 5:!25 oa $1851111 

DUY THE CADINET v DRIVES AND $AV£1 


Wllh 2 Taiidon Thlnllnes 
ll?DIUITll l Galline1w/:!lNDl t,lll48 l · IS1ded!JOlbs.1 $ &J5.0Q
ITI'DllUTID! (;allltiel W/2 TNDTM8482- hided 30Cls. $11 15.00 

WIUI 2 MPI Sllmllnes 
ITPlllllUI~ ' '" c..w...1wp_ MPl4 IM• I s1<led t30 11;$ I $ aza .DO 

BTPllBUiMl'tZ Ciboll\'l wn MP14 2M - 2 51de1l IJO HE I $1090.on 


Options 
m 11on1rmr MPI d1ri.. "dillltat 1l'llJ(Jnt1ng 1 r~ u.. 1 $fu~ 
ITil lDCCllU si.iaa1t1 ACI OC OOWB tOllll!!CIOI kit (2 11>.$ 1 SIU5 

!Fe. full S<lC lb•Olfl S/\1101 °' <1>11p>1illl< 1li'l\'llSI 

IU< ...... 

l\ETAIL STORE PHONE NUMBERS: (Chatsworth:) (210) 709-5464 - (IRVINE:) (714) 660-1411 
1 -i- '--· ··-· ,.._,#<I 



APPLE II/lie DISK DRIVES 
Onvt, C<ll1lli/il'"..S. OMA Con~. Gabloet •rel Power Sllppry 

FULLY APPLE II COMPATIBLE 

ADD-ON DRM 

ITI'IS3l01 1Sn1~P1111J Wtiitll 6 lllS) $.229.00 
DISK DNVE Wmt COHTP.OLL.m 

ITI'IS3111 1Sll~~l!I W""1t 7 Mls.J $.289.00 
m1S.IFDC ApPI&11 01111e ContrJlller $ 79.00 • 	 64 K RAM hpa11dab~ 

10 256~ 
• 	 Ore RS13~ Stri;ii Plllt 
• 	 Ona P;irallel Pnllfjjj Pocl lb.) 

8fll$11l511S I.ls I P<lee: 1595 00 

ANNIVERSARY SA1E PRICE: 

$329.00 

~==:f~~ · MAXICARD 


rlrt Ill , DtUltftllOI UJI l'rtct 01r Plitt 

mAlHll 12" nte1l res AGO (29 lb~t S399DO 
mu1111s 12" high t i!:!; RG8 (29 Ills t S699 00 
8TTA14111-C13 APt>lt! II AGB lnl Wltiblt! j1 11>1 
ITTAl410-tO Afll)~ lie 01 &1l f.ol RGO Int fl lbl 
9TTAAJ•H• IBM re~ RGB Cable j1 ~I 
mWlilArl ~· II~ g Ill Rl>B C•I* j1 bJ 

SANYO 

*Ul.95 
$491.81 
$1ZUll 
$11t.OO 
S•t.IJll 
$11.00 

IT11HICJOll 13"' TSC w/5oU!'IO (35 I~) S6~ .oo $Ml.OD 
mlODlllU 13" RGO (3.5 lbst S/95.00 S-498.00 

~@IF 
~ 

COEX 

80 F/T 


DOT 
MATRIX- PRINTER 

ncoucn Pamflll l t r~e~~ BO cp5 121 lbsJ un.oo 
ITCOQOFUU Ssrlill lnlertace llO CPS (21 ~1 $219.00 
OtCOlll'UJm Ailple II P~Glllcl 1111er1.11:e t I lb.I $.IUS 

t---~--------------1
~@lf1'' GEMINI 10 "- 15 
.,,,....., , ..• , \ilJ' 

mt111101 120 C!)S Paral~• 1~1 ao cot 120 ll>Gt nu.oo 
1m•15 100 cps P•allei '"l 132 ootfili11151 $451.00 
ltllltUl:llM1 S«lal 1ntert;rce card ll)J $15.00 

PERSONAL COMPUTtR P.AM CARD'''*' POPUUITED IN 6411. 25811, or 57611 

• 	 "Runs at lull spel!O wi th 64K $2 f 9.00 
no wall sta1es BTtllll571U U!1 l'rll:I! 5379 oo 

• 	 Parity can be clls;itlled SAVE $160.001! 
at Use s option 

• 	 On bOarc parrty Uil on 256K $489.00 
each Byte 8TllSOS7!t5e list Price: 5789.CID

• Fully eJcpanded ~ lull SAVE $3.20 00"
S76 KS on fllle r.ard • •• 

• 	One board llUsentrrc 576K $849.00 
prnnary RAM address em ... Sl&Sl* l l LPr st 
space avaiiab1e ... • ~ ce.. 	 299 00 

a------GEM1o. a nd Gc M1s .,1.1••-.t 	 SAVE $450.00!!- _.. ......"'- ...1 _____,. 0 	Full Vista 120 oa 
Warranty 

• Avair- ~ •I~ 256'< & ~it\k boJlllo ooty ~Sh WI o lll<l 
OB .s ' If illltll'il 11' loll1 l\lllt.<1~I 8ii>l""'I$ Machn"'l$229 

$229.00 

OKIDATA 
8TOllDATIUT TRACTO R INClUOEO {2!i mJ $448.00 
ITallDltlUl t ACIOA tNClUOEO f:IS 11!.) $729.00 
ITHIOlm" OKIDA TA 92/\ l'a<all!!I 12!> llt~t $410.0G • lliCl\rll!! 1c111l4lte>1n..nl 1111\1 • Wn!e 1:1o•lld w11n l•IM 
1m1om~u OKI OAtA92~ S.r1at !25 llJS) $SIUO • oa•• S11~ilC• teslell • IJloltflMl w;urnnll' 
8TDllOAtaUT OKIDATA91A Tti!tlot f2 lbS I $ 7U5 
ITOllDATllJAr OKIOA1A9lA par.ill!! (35 lb>) $1130.00 SINGLE SIDED 
ITallDAmAS OKIOAlA93A S<rr;il 135 lbij snuo 40 THGl(S - 1 BOX 

DOUBU. DENSITI OF ID: $ 25.00 
MANNESMANN TALLY OIUllN& lllfUlllAflOM BO~£S: $ 40.00

LETIER QUALITY DOT MATRIX PRINTER ITUI" 1401 Soll S~ioi 
arutnmo 10 Secmi 10• 	 160 f'.ll< • frJC!or ancl lrr.:uon ~t!d BTUITSl411 Iii S..:1r1• 40 c~ rltUlll Qllillirv1 • BuH,•·l'loor' t~ fs illl!e 	 BOXES: $180.00 

• 	 Sen<>I & Paralll!I IAY!fl11Ce w•IM ""'"I colllool BTUlnt 40 I Sill1 ~e<IDI ~Q LIO!Ck, 2 $1dltd
• Double wlfla clt4r;;r.•et• BTIILnma 10 s-x1or. 40 rrack. 2 sk1odm.wmaat 1i;o l;llS eo co1121 tbsl $'411.00 ITUlTSUll IG a«to<, 40 lriek. 2 sflll!ll 


!TTAlllTIIGl •00 CD• 132 <OI 128 ID!ll $lt-4.00 
 I 8011Of10 2 BOXES 10 BOXES 

IJT1lo•1•m 25" RGB/NTSC 5 m oo SHI.DO 

t25" Mon111Jr 5111~ r,..g1'1 c1'1'<0 


8fJ!ODlll911l1:i t2" l)lll9'1t2• Cls l S1tiOOD $159.0D 


SHIES 10 PROGRAMMABLE CAlCUlATORS 
hit ••· Duc~ll<I' Usl l'lic1 	 111 l'rlc1 
BT HP.10C Sti!"tifit S 70.00 859.00 
BT .HP.ftC M stieNlllc 5 90.00 tl79.00 
BT HP.UC Aav f1<iallCJal $120.00 •ee.oo 
BT HP.f 5C fujv :;cl Wl lllillii• sno.oo $99.00 
BT HP.ffJC o;ll'lal g Cooipulet sclenae t120.00 199.00 

i Shci!WIQ 'lit>Ol>lt 1:t'1 -t C31CIJl~lllr• l 105 w:~ 

HP.41 C/CV HANDHUD COMPUTER SYSTEM 
BT "P.41 a H~od~eld con~lltlor Sl95.00 S159.00 
BT Ml'-41 Cf H~ntlheld QQllll>'f.l!f &275,oo Stl19.00 

w/5~ Ille 1nemnt'{ 
IUN2100 Card rellll r S!9500 8159.00 
BT MN21!3l Ol>L!C•I Waoo $12500 s H.00 
!T MN2111A Cas51!U~ddve !45000 8349.00 
IT MN211tA Thl!lmol Prlnlff S45Cl.OO 83'49.00 
IHPl!llU Video rn11.1.u S225.00 s179.00 

(SltlPlllnQ W'<tlJlll! on oltnY• 11oms ~ lbs. exlll 

ENHANCEMENT MODULES: 
BT MPIZllll• HP·ll 1nod11te l12500 895.00 
IT Ml'IZI 101 Quad RAM modi.ti! 5 75.00 859.00 
8T lll"t!llOA Exitrtdl!d l~l"ll:l llnS/ t 7500 859. 00 

rremory module 
BT lll'IZllU En memory rMd!.lle S 75.00 859.00 
BT lll'lflltA Ti me "1tldute s 75 00 SSB.00 

(S~ 'tle'1Jltt5"" .~It<~ I II c;iclil 

HP.75C PORTABLE COMPUTER 
IT MP.15C (S~ Wl 9 111!.l LISI Pnc:t: ~995. 00$705.00 

ACCESSORIES FOR HP..75C 
Ill Ml'V007&-l 5a 14 V1siCalc* RO ltf< HP-75C "uoo 
8T Ml'V007&-lllall Tut lo1malL~t IOI HM5C $ ts.DO 
IT MP0007&-ISOll Sutveyitiv Pac"" ~P-75C muo 
IT MPOD1171-ISOIS Miltfl Pie lot t1P-75C $14UO 

$.280 0~ fl Ml'Otll&·ISOH D~I~ CorT1m11J11CarJons Pac fO" HP-75!alA5,GCI$35.00 $60.00 • at MP0007&-13011 Grapn'(5 lldttl..,. boOlc i A5,aaQUME LETIER QUALITY tShoflllil'IJ wtlQ!ll> & ob>vc lle!nf> I lb outll 

PRINTER ....~---~---------•n•ut.ts 45 coli sllflrit 9 i49 1~ 1 iun.oo 
&to•tms s!> 111S spr1nq g i4 g lb~J ;u11uo 
no•ntt 411 •o t p:; s1111111 1 , t4 s lbs,I s1111.00 VIS4 PR10RITY ONE ELECTRONICS ­--no•u11 ft!IZ'JZ 11.5232 Moelu1e IOI Sprinl 11 [3 lbs.I 	 $ It.DO ·il01 De 1n...1 Ave...U t :~wo t .L ->blllOlllUll Gflf! C~111rarvcuaratre l kJr Spnnt 11 tJ lb~I J ff.DO 
ntl!Ull lfUAU 1EtE4B& Mrml• lot SJl(ll\1 .. n 111$ 1 $ 91.DO ON>EI\ TOLL FREE (800 42~-5922 - CA. AK. HI CAil f21~) 709-5111 
ITQlll!Slllll IBM mod1M for Sprlnl II j3 lb.~I $ HJIO lcmu us VI SA. Mt !\At ,ll<C ...,ordol us fu11ds O.t)' CArosldl!nt>addS~.. s.IH T~· . Ml~IMUMPREll'AtooAD(Ml500 fl!ciuf!U!IHIMUl.I 
llOllllBOT ei·O rr!Cll01t~l ll'ac1r119 lb$t S 341.0D SHIP~ING ~ HANOUNO otSJ 00 ... ,,, If I) !tu; plu146< 10! oath ild<l•fl0t1ijlPO'Jnd Dltle<s !Mr 50 IDS .sen1 llffQl•I eoilit1 JuSl IACUt. i!fl2Ge ll<lllut " 
ITUIEWI 1/1111e ba<1<el (2 lbs) S 15.0Q !ll•O•ll ~"!be< Pnres • i.dl!«I focllaogewmru1 noll1:t WUwTil<IOIM t11>111om:aln1•lopr1Ca f 111:a1gtt "'1pf 1981 Cr<d1tC•r~ord.,sw1ll bocllaigqdaupr<Nl•IO 
ITO•£Clf GUI Slllrl ~""'11!1 (20 1115 l S Ml.DO 1r-.1g111 S to Jlflt"" lor 111or.1ot1 oodtrs ooPy W• "'not ll'l'' lll'l" blt il)O IYtr11gt1p111ea1 etlotli Circle 322 on Inqui ry Ca ro . 

RETAIL STOP.£ PHONE NUMDEM: (°'otsworth:) (213) 709-5464 - (IRVINE:) (714) 660-1411 

http:�n�ut.ts
http:995.00$705.00
http:S-498.00


TERMINALS 
VISUAL50 

Bl.ck A While 12'' $695.00 f~I 1S6R5.00 
61 l!t!n Sctet1n 12" S77G.OO f4! llls.l $6$$,00 

FEATURE CDMPAIHIOll CHART 
TIJHI RIH!UIU MH Lllr roi..W•• 

1111 u ... fln,.i.i ll11flf 11a...., 
Tit & s YfS .. .. .. ••
DO~tfll!ltMeit.o.W Vf S •o \'£S .. .. 
N-kty ll:Jl!oyei \'£5 .. YES IG .. 
Audible Ker c 11 ck vrs YES .. It .. 
1.tl:fl(J S.Hfl! MOC.. YES II .. •.o u 
S!alus lJllt YES •a II H .. 
F"11a A1 1111u1a 

Selocl"'" YES •a •• ID YES.. .. .. .. 

QUME 

SI llS::!flll YES 
UN! OiaWlno 

cn11acter SC'! YES MO lg 
91<>;~ Mod! YE8 VIS .. II YES 
l~!!t!Oelot! Uno YES YE'S •o H VES 

SUPER DMM SALE! MODEMS •• •• 
@tt..!!~g.t'd~ lleD~lllNIU.S.. ..., .. \'ESPon YES YES HAUTO RANGING Coll"1110t lilb0ol\r ves YES .. IO rES/$// RODOTIO l<Hltlll'nidl!lll RCV131/2 DIGIT LCD Tllitllt< YES u II ID u 

t Elrilnt meawrM111:111 1unt1i)ns­ (la An5Y1tJbac1< us.. 
h~10 ratlfJiria • P•1a t!Old i'follramfllabiC YES II an.. •a

re;1llJle • Co~ti..illy bl!epei • 

fempolilture me<isJJernenls (~· 
 VISUAL 55 6 030 

Piii Nt. Dncli•lt.1 Uil !'nCI UU l'llC("'Ill HilVR35501 • .5 ID l'lii Sarne ;ii; •bowl •lhildciliofl•l lnsa1/delel• (ha!atlttl, 12 ""' pcOQts111­
11twia~ • IOM 1~.,,,1 1~ mallic loo;.liorl ke)l5. Miletlii!R scrllllilg 1egl1111111<110f01!11na lllo mosn911ITU. 1.llA.DWJ- IZJ 1200 llaudil/JloOng/AllSWal ~99,0Q ~95.00 
i111Ce • 2SOV ovetlOad l)«llet- ITIIHPUNGH 1200 bauoAu100rlgli111aWer ~49,00 379.00 lr.imlno co!leS, al'll HazeJl IA!I 151 o QOt111l31lbill v 
111111 on al JeSl64anr.e tun<tllllls llllllllll'ACI P~o Cllmm Soltwaie B" CP/M 79.00 ITtStJS11 Gtt!<!n scrlll!!I 2'" (Sil WL ~ , l~I $Iii.DO• 1100 VDC Cit B5il VAC tMr· mtlTtVACH Pa$swtl<O ~ ~IJwllle 5~" AIJOI• 79.00 •mwolll Gr!!ln 12" CRT ISi• WL ·11 lbS.I S120000 UH.ODlood pral11Cllon Cll1 ~ !iCilles ITltHUIUff Mk:to Unk 300 Oillld $179.00 llil.00 

BrntJ30101 Gr~A14"CRT (5'1 WL di U1$\ $1250 00 $141.DDPut No. DtstrlJI a& (Sh WL 2 11151 Ult hlu Git PllU IMllLHllllO Mi:ro Unk 1200 OaLlil $4~9.00 31111.00 
ITilllAl.IUIJll Al.110 Unk 300 8'11.td $21 9.0D 115.00 TELMDEO111om:mo .5'!1> Aut'"11110ll1V OMM sm .oo s1os.oo nvnWll12tlll IWIO Unk 1200 Oillld 5499.00 99.00 

111umnn 2!>'11> •" 1~ 1emp ~1s700 1130.00 (S~llQ Wclglltli M '°""" 11•111• 4 lbs oilCll\ 
mmRDIO l 'tl> Wllhl~mo S187 00 SfG0.00 SEE PAGE 30 OF TtflS MONTH'S BYTE 
ITM!mtl3 So1t c !Tylll1JCil$1l $15.00 FOR MOR~ INFOAlllA TIOH 

D.C. HAYES
IFLUKEI 

1Tlltll04DOP .,CO &ud Sn1•rlm<lcle1n 59500 mlU5
ITDCllDHOP JOO Ba1Mf Sllli11 llModt1m :5279.00. 229.0.0 

mllll0221 t101JCl1eld DMM 25'!11 f!wnt;y $14.UD BTIICllllJOOP CJw~riJll> $249 00 199.00 
ITRlllG2 II tlBlidllold DMM .5'111 -Alnlrac:y W/cMd $151,JJO ITIIC MOIOOP Mir.roMndcrn 100 539900 9.00 
1m11111211a tlald!eld DMM I'll\ A4;CUliC)' SIU.OD BTIICllOODGP M1r.r0Moo"'11 II S:l79 00 299.00 
mweaua Hall(Jl1eld DMM 1'Ii> Atanc-/. l'k.& Hold •r.cuo 

fSll•l(I Wci!Jhl~ II'! abo\'e llf<!IS: 2 lb5" eactil RIXON IITT'DITUftUP wl2nd Pal!e ..-1'\' ~11 F'REE IA S9S.OO Yallll!!SlH.DO
lllllJ9GIOA IOP. tm ~MS 8CflCl1 DMM [6 lbd 1251.0D ITTHIWHD4P WI/2nd. 3•a. & 4U\ l)aql! meJYIOI) "'' FREE pn.ee
ITJUllGIOMll FUJl\OIM wlbalttry (~lbs.) JHl.OD (A 285.00 v e) a!Xll't I I~ 37 lbs eJI
mUll012'A Low Cll\ms Tm·RMS &ench (6 lbsl .muo 

1mn10 so col '"""!RI iSh w~ 37 11!. l '"'·uITIWI012MJ1 FlUaOl2.il. w/ba llery (6 HIS] SHI.OD ITTlftlD 14" 801132 ail ter~ (Sh WI 40 111$1 $lilt.DD1200 BAUDmLUIOIOA ~ ~O IQit DMM w/FrC(IUtllC)tCOuMterl2 lb~I $141.00 
8TTLlllGftA H d!g!I lla~dhtld OMM Ill lbS.) $211.00 AUTO DIAL UDERTY ELECTl\ONICSBTftlllllSOA 4.5 diil•I T111-RMS Ber.th DMM(6' lbs.I sna.oa DIRECT CONNECT MODEMS WITH 10 NUMBER MEMORY 
lmtrll!SOMll FLUB050A W/bil l1=ry u Ibo] $4lt.DD enm~ Frlledorn so 1511 Wl 3(1 lb:>l $599,00 s.114.0D1n1X1121u noo e"""Sl•ndAJur., ...1 $495 oo f75.001muc11· s.11 ca•~ ~ ISlf.00) H na1m:zm, 1200 IBM PC~ mo•le111(1 ltl!>IS495.oo 75.00 ADDS 

lllll•PCCOMI IDM PC~ M001!f11 Sollware II lb.) 81.00 S695 00 1515.0G
ITPDJll~IH IBt.1 MO<Jem &So1 iwarHor,idliei (3 ltll 1 39.00lij#lll#il:O 

IJEE PAGE .US OF THE JULY ISSUE OF BYTE 
111T1113G 3.5 digll 5% Acc.iracy l\iJtllll\\!ld DW'1 $1zt.00 FOA MORE INFORMATION 
ITITllm 3.5 CitJll ~... Accuracy l'latl(!ll\!ld OMM $Ut.Oll 
111TillH 3.5 dl!I~ lµt10~ld DMM W~"IJ!'I SUI.GO MURA DIRECT CONNECT MODEM 
ITJTlll UC JS c!lllN hJll!hdj DMM w/1~"11:.oll $11l.00 
l~lJZf U "1Q1! hill~ 01,!M w/lhcmopmt!l!f fFi11 I $211l00 $79.00
ITUHm 41': Cigll h<intJ•eld OMM iU0.00 D • 300 BAUD151~'111 We1Q~I$ Ill< !00\I' l11ms: 2 lbs. e¥l!1J 
1~9'1 3S !Jigfl beoch lCO OMM $111.00 MURA MM-100 
ITUll111 4.5 digit IJe<lch ll:D OMM it!ll.Oll • n- JOO Baud 
IT~W7H 4.5 dlQll ~h lfD OMM sm.oa • RS?32C lnlerli)(j!
m111m IPIO s5 dlgi1befl(.n Ot.IM $110.00 • Full ~upl•• 
llUHllllttO S.5 Olg ll llenc~ l""' !1MS ;MG.Oii • Cotrior ~~t 1..i.cat111 

(Shlpotnu W~Ms 1(11' i!IJQlia !tens: s Ills. oachl t 81!11 103 a!Mlf!Oll101~ 
lmHl3114" Sott 121'Y!•D ~ l$1Ulll u: • I.ow Ytlltage aro•rioz BO GDWm G1et11 (Sil WI JO lb5 I S550,0Q

• Origlnatl'i A11<w1H;w11ci1-el ble U11 Mee OllT Prlc1 11T••11112•• BO Co\!~ .... CS! Wt 30 !bi1 ~5.00BUY Ason CARRYING CASE FOR 1 ¢ ITO•llll3 80/ 132 Column Grmi (Sn WI 30 Ill!! I S!IUO
91MUH•IDll 0 • 300 biu~ """""1 (2 IDS I $99~5 $79,00•with l11e purchase of 111 Fl11b ar bllbly H1ndb1ld DMMI 8T~M£1111 22 '""'Uoo y, 10 Oii G•<e11 (30 1 ' S7'9.00ITUIOU2Hlf A!,"232 cii!!ll! $11,15 aro•nau• 22 luncllori ~v ~n rnl A.,.,,,. , it• 1i- Sl&S n~ 

RrTAIL STORE PHONE NUMDERS: (O.otsworth:) (21~) 709-5464 - (11\VlNE:) (714) 660-1411 

http:ltl!>IS495.oo
http:s.114.0D
http:FlUaOl2.il
http:Yallll!!SlH.DO
http:31111.00


l'ftlUlfl I r CJIV~ IS NUMBER 1! 

••••••••••••••••••••••••• 
P=~ t.bll! Tvpit - S=Sock•1 ftmale Ty1Jll 

It. Ol ,mE IDO­ 2511­
Piii Ma. .... ,.. 111-U 'lt't-19 Z41 Ht roa+ 

MD , Of 
HIT ND. 1'1113 1·I 

~~ao111•so111 
~·U6EMT,IMC. 

GOLD/TIN 3 LEVEL WIRE WRAP SOCKETS 

TII 
PUT°l'O 

lllLD IUTID COIJTACTS 
uucnn PUTtD 
Piii TllAT •1u SAU 
11U •Hrr H
w..n•e UUI Hll' 
lllEl!f IT CO.ITSI 

lnll 

. TAILS.S-100 PLUGOOARDS ITUDDU1 9 tt.00 SUD $1.45 Sl.U $1.25 11 .05 
PWICf.ITTJIDOll.I 9 U,75 SZ.40 SZ.OS' SI .IS $1.75 SI .ID1lU ID. DIJUlmH 1-1 H 111--14 nwuc 1H• 100-mtTCJIDDAUP I ~ $UO $Z.JO SZ.08 $1.10 $1.70 $1.SS rUT U . 1'1•1 i'UIL I.ICM lHI 1.5Hll!ITPHrlOD I S· 160 B••e 6oa1d t!US SIU5 Sll .H ITCHllA!SS 15 U,40 *3.GG U.111 $2.S'G SUO U .15 m1sae a 52 .55 II/A M ·" .uITPH11002 S-1110 Hon1001at Blisses Stz.15 $11.15 Sll,15 mumn 14 30 .as .ss .r.a .o ....BTCllDDB25P 25 $2.75 sua n.n II .IS '° , I .I!mur1003 !HUO Ve!UIAI Busies $Z2.llli Sll.115 117.15 ITllll11TWW 16 2li .75 .~ .5Z .51 .olllBTCllDDB25S i5 $(.Oil $UO $1.25 S3.00 ''$1.111 · $Ua11'PllPIOIM S-100 Pods Pl> ~Ilic '23.15 $!11.115 Sii.iS ITllllUTWW 18 23 .IO .71 . 75 . 70 .ts8TCJlllDC371 31 $4.50 SUI SUD suo $3.15 sun lflll.,Ol'W'I 20 ZI 1.11 .'5 .II .•l .IZAPPL[ Pl.UGl>OAJU>S lfCIDDCllS 37 tua u ..io 14,IO suo a..oo SUD ITHSZ!111W Z2 I9 1.25 I.IS I,OS .IM .ta 

ITPilNill A# barf llllirO $U.H $11.llli SI 1.15 IT~IOODSGP 5D $5.-15 t5.J5 nn SUS $U5 SUO ITllSUlWW 2~ 1l 1.25 1,1$ LOS .te .II 
ITPill'5002 Ajl!lle "'1~0lll~t 1>11!3es SZ2.t5 $1 l.llli $1 US ITlll"ITllW ZB IS UO 1.41 I.JS 1;n 1.15 
mU"°°4 411!11a llilll5 peJ ilclle $2Uli $!11•.15 SIUS 

11CNDD05aS 50 $7.15 $1 .20 SI.SO $1.0D 15.75 SUD 
ITHl4GT11W ~O 10 :t.1111 I .II 1,IO L4D 1.:111 

" D'' CONNECTOR HOODS i~·~::~ ~~~!,s~: ~"r.i!:,~~: ~'m"M'nMC~:ors~UNIVEIUA.L PLUGDOMDS 
•l.5" • 65'" oo 96" Edgci mr111..::t<r Ill lrt1llcal.cd lor 3". 4" 6" 9" °""' ICU SERIES
Actt111111lodlla& I" IOC too1M!C1015 al lopOI board 

IITTl1f'l411 • S"o6" ?1/4~ i!i6" llili• baard I I.JI I U5 I U$ SOLDERTAIL 
ITNl"441l 	H "x6" ?~l.4156" 2 li!ili!!i per SIU$ llUO *II .SI 

l!llCI art1allluu.. LOW PROFILE 
lfl'l11'14U 4~"16" 22/•4 156" 1»11 Pol hdt 114 .H JIUO Il l.SCI 
llftl.111.tll 45" go" 11144156" U;uet;<;i;inj •Ill.fl I l ,H I l.l5 D.l.P. SOCKmZ pc. ll'l'I • llylt A l po ll1ok · SlJI• 1. I pc, S'lf • S!flo C
1Tf'llH4tl 4 .~" 96" n 1.u 15&" 2 "111$ Ill.ff au.so t1uo 

IUHUD 111-41 IOll-4M t.111111 +PllU/ !DO· HO·IJ!llNl•Micalbu.... 
NIT Ill. PlllJ 1111 W:" 11Ht _....1'111111. ttrl• l ·I 111-l' lHD .241 1111 1000+ 

ITHllll.f' Oii 5~ .n ii& •10 .o• .015 ,OJ 
ITNIHq4 H " g 6" ?2144 156"' Pllll pe1 twe I1U5 114,50 I I I.SCI 

ll1U~1 1 4~"·~··1e1:jlj 115Smmafl!lllll 111 ,15 Ill.I§' l .H BlCllDD!IC 9A $1 ,50 Sl.25 $1.10 SI.DO S .10 $ .ID ITH114ll IA l~ .n .II ,10 . 14 .II ,IImHl'!lll 45" 6" 2e1Sll i2HTO 2 '- m .15 tlUO tlUCI llCllDll.A15C 15A $UO $1 .25 11.10 SI.Oii S.10 S.10 ITHSlll.1 tfi 21i .n .Ill .II . 13 .u 
""' 1"'1 •"1Kal buucs llCIGl'HM 2SA $1.SD Sl.25 $1 .lG $1.00 LIO S .JD IUl!llllf ID 23 .JO .:Z5 ·.u" ,IJ .uITN'"' l4 •6" <6"1el!• 12SSTDpditlnlo m .u UUCI $JUO ITCllUDlilZH 258 S'l ,75 SI ,5G Sl.35 $1.lD s1 .10 s .n ITlllUOll 211 21 .JO .n .2l ·.211" .11 ,IU 

ITNll'lll t 4 5"<6'' 36112 1" bill<tJaal1i I US I l ,H I l .15 ITCIDDlilZlZ 2SC $1.15 SUD $1.25 $1 .15 St.a5 S .ta IHllttll 22 Jg .u .aa .25 .u .19 .11 
1t111rrm ;5"'>6" ~617t 1" Hll"'5 ""' f 'U,ft fll?.50 SI l.tD ITCIODC37C J7A Sl .75 St.50 $U5 $1.ZD SI.ID g .j5 n••U4ll 2-c 11 AO .u .ll .t4 .tO .11

0..,,., Y!fliital bY!!it!S ITHlllll' 2~ ,,! AO .JS J I .U ,llITCMODD50C 5;0A SUD $1.75 $1.$0 Sl.30 SI.IS *1.0D
llTHl!'lll4 4.5"'< '' 3~172 1 " Jl;IO·""' Ml• tl4.H tll.5CI tll.50 mn411ir ·~ .50 AC ,J I40 10 .45 .JOITCIGD21141t tbttNilfe Sl .00 • -18 S .7D ' ,IW) s .50 ' .40
llfl'Hl'IU I 4 .~·-.~ 61' llir111" IK!lo/Jlol~ 110 H S I.IS I US IN IMUM [)ADER St .00"" W llom I•"~"· (JJlOlll~ pl- tl!l'Of1d 
Hrst!'llll 45'"96"' 36f7l I " 2 IWJI•;; 1 1'~. l!I fl.).5CI 112.50 

..1vP1 '" 
hi~• l'W ""'51t>llt.t fAAt1 "._.l'Cll9 QI ol~NOA~O PACKAGE&. 

P•~-1ql1Jus~~ C£Nll'.OHICS/EPSOH PRINTER COHNEOOl\S EDGECARD CONNECTOR11?Hf'll2ol 4S"•~ 6" sin, .• llM fie/ llrlt SIU' llUO au.so ITCIDSJ30l&Q S~r SI.DO IUD SUD $U5 $4.50 
ITIDffilOHO IDC SUS SUD SUD $1.0.0 se.oa 

42" • 13J25" H14 Oltlli!O& olallld~Qle53llu< i:o<1tactson I izolas 
vtOOll. IBM PC"" PLUGBOARDS 

IIDC INSULATION DISPLACEMENT"""'lll!!I• w1l~ ta1d ~ •nd mo1111l111g blar.l<!I 11ia1 ;,c;~•plS "D" 
OX1t!CC Ci1 5. D·SUOMINIATURE CONNECTORS No. If PRIC(
,UT 10. oun1ma. 1·5 1-24 U + f>=PiuO. t,\.11< 1\'IJI! - S=Sol!kPI. Pol"'~ lyllf! - C=Qover ' ­ PHT Wll. PINS 111-24 IHI 1Oo-!41 tS.nt•·•nYCT4111 IBM 3 r.Jles l)l!r Dad WI01 SlUll $35. 111 $31 .211 ITIDC 0825' 25 l.llD HD C,IG MO 3.all ITIDCIQCE 5}10 u s us Ull uo ua

l'oni. lluS!U llSOldeJr'f\j ano.nmr <s 1.111 e,oa MO u11 uo mDC20C.f 10/20 us 4,llO Ull Z,.5D i.ia
8TIDCDl.!!iC 25 1.511 ua 1.35 1.20 1.104A 16 °"' d4l taPOCllY mDcttCE l ~/26 6.1111 4.D MD z.111 Z.31l'\Wt c.w. u~ tac "D" cenmou Mel ~snaBmT4113-I ISM billll OOald B~ 16 uus U4.tf 121.151 ll1DC34CE 1 7~ IJIO S.40 4.50 uo Z.10 

I>~ dlP! 1lt0c;.can 20J40 ue Ull uo J.40IDC SOCKET CONNECfORSamm1n IBM llOl1l001a1 bums ... $36.ts µus $ZUI ITIDC»CE 2SJSO us'·'° l .IO UCI uo UCI 
W11• Wl;Jll 55 16 p1n dip 
t:i\Pi!Cl4)' P.IDDON CADLE 

CDlll cono 1.AlllMTED cAllf ta~ IHULlTIOIIDC HEADER CONNECTORS DISl'l.Acamn ti CAUSE. 7 ma.10 

ID. Of fllC( rll IPODL 
PAllt MD. CONDUCTll!ll IO ft 21111 rt• 

1111C1DSIT 5'110 1.90 I.JO 1.50 1.15 1.1111 ITIDCIOCC• I{) I UO $ JO.OG
STllCZOUT 1c,1io 2.15 uo 1.85 1.IO u o "11cucc• i; 4.75 10.00
lllll:ZHIT IJ/26 l .liO uo Z.40 l.IJG I.ID ITIDCllCC• UO 80.DG
8TIDC34SIT 17 . 4.50 4.20 3.10 LIO Z.2!11RIGHT ANGLE SOLDERTAIL GOLD HEADER ITIDCZacc· ~o 1.08 IZ0.00
llll~SIT 10/40 s..40 6.llO U5 3.00 z,eoI" SJl"Glf(I 1111.l OI! f'C BN!d ~ 111•1!:5 ....1n ll>C Sott.t1 - BTlllCZSCC• ~5 UD 150.00ITIDCSOHf 25/50 l .5U 8.00 ua uo u o ITIDCHCt• 26 UD 150..00 

1arl 11. PINS 1-t lt-U !HI 100-tlt ZSHll 
H . 01 111CE 

ITIDCJ4CC' 34 II .OD ltS,00IDC PLUG CONNECTORS mowicc• 1uo uo,oo~oanoc11mon S11G 1.zu 1. 111 1.1111 .IO .15' ITIDC5DCC' SC II.OD rao.ooBTIDCIAllfllU 10/20 1.90 I.Ill UO I.all ,'5 
tlTID Cl.&llMST 13126 U.5 2.Da 1.55 I.IS I.OS BIAl LlMIHTlill CHU FU INlUL.lflO• Dlll'lJCEl!l!IT 
111DCUllMIT l7/34 US Ull UIS 1.711 I.AS ZI hop 1 stnnl 
ITIDCHIHOIT 21)140 ua I .Oii ?.olll 2.110 uo II. If rllC[ PH INIL 
ITIDCW501T 2~SO ua uo J.oa Z.50 t .10 ...~ ••. CIHtcna II ft, HO fl"l'l'IDCll1010 	 UD t .40 Ull 

l'l'ID~HZl1D 	 5.00 .Ull 4,10RIGHT ANGLE WIRE WRAP GOLD HEADER ltlOCIDCf" 10 Ull "6,00 
IT!Oet"410 	 S.l D 5.00 4.10 mac1ur· 1~ uo sa,oaITIDCRAM IDWW ~IO 2.10 ua Z. ID l ,IO 1.50 
mD~•MtlO 	 1.00 5.2:5 us 1nac1ear• 1 ua 10,00ITIDCWfOWW 10/W UO UG t.n Ull 1.10 roo~ll5Q10 	 1.50 6.00 5.70 ITlDCZO&r ZO • .10 75.DOITitC~.AllHWll 13126 5.1111 4,SO l.51 Z,tO Z.411 
CALI. FOR PROTOTYPING SCIPPUES NOT LISTED IJTIDCZ56T' 25 I.OD 85.00anDCWl4WW 1713~ 5.15 5,1111 C, 15 3.ZO ua 

ITIDCUJ1411R 20/40 /.DD 1,llO Ull 4,1111 3.411 IJTIOCHIT' 26 I.DO 85.DD 
IOD CUll50WW 2S/50 7.15 ua 5,IO 5.DO ol,llG lflDC34&r l4 I.JO 125.DllCALL FOR PROTOTYPING 

mDC4DGr ~ 0 I0.00 150,DOCAU. FOff •TRAIOHT HEA D•R• #OT LISTED SUPPLIES NOT LISTED 
IJT10~118T' SO 12.00 110.001·; TEXAS INSTRUM ENTs 200

16 PIN 	 Qly TIN 1----- -P-R- IO_ R_l_T_Yi_ ELE~~;~;,~~~ FL :,~
TINDIP a 'flTISltlt 

- 91bl De r1nQ A.e. Ch 1SWl..T ,-/ 1/ ISOlDERTAIL IS~ WI 
50 

~ otl $ 8.00 

111110 
 ON>EP. TOLL FREE (800) 423-5922 - CA,, AJ<. HI CALL {213) 709-5111SOCKETS lt1111< LIS YiSA\. ~·c O"-C C~1<. l.1 011t1~1!.dlll u ('Nlntlt 0..1; Co\ ri!llJIMIS.11\Jfi .... Said T:.o. MIN•MU'-1 PR~fl\ID ORDEll'$1 500 1'1Ciu<!t MINIMUM(:ill WI-I lto1 $ 60.00 

SlllP1'1N66 llA ~Dll GofSJ 00 la< th! "•I II n,, !lllis ~Dt lt11<ac~od<l llOl1;1IPQU 11d Cl<d"'~ .,., 50 Ibo sem lrelOhl oolle<t J••l loc,,.t. l)ln,..,c•m. 11 
•51111 pflllri~ fl(Jll\bL'f PflQ:!, liulJ11!CI tQ C;IWI~ WtllOJ• i\(Jl.Cf!. W-ft will do Ol}I b@tl ,011'1iMhjlnpl1Gt!:$ IHI00111AtJgill!:i1 ' 9AJ Oet:11• c..(I Ot(ffi!J Wiil att t '4:itr 000 l>"llflJOl•JJI• 

l5'l /11 151!151$225.00 ~"'fl"!I lial• 1>1m·s 4111 °'"""1d>11dl!!s .,.1~ W• ·•• 11111 '"lll'"'ltll! roi l'/11Dilrn!ll11e111 '"en Circle 322 on inquiry card. 

RETAIL STORE PHONE NUMBERS: (Chatsworth:) (213) 709-5464 .. (IP.VINE-:) (714) 660-1411 

http:151!151$225.00
http:i\(Jl.Cf
http:lrt1llcal.cd


Th• 	APPLE PATCH 
filX YOUI llllPPLI a'" 
WITHOUT COSTLY 
HPllllUI Ill.LS 
lk flflTC" ~" 

- one or each of lhe IC dlipt round In 1be 
Apple 11° and compa.tlblet: )2 tbl!I' In· 
cludin1 I.ho M02 (<id udlni ROMs and 
chuactcr aenentor) . Th<OC chlp1 alo ne ... 
ceal th• con or 1be Ille. 

- Three transhton and 11: cbip puller. 

- st.1y P'I• manua.l wilh run inuructiOM for 
<'ll.lf cliaanaili &ed repair. Wriucn by 
<111inccn who mainlai n hundred$ Qf Applet . 

- P1c1t11ed in &1tractl1<t binder with 1Upco-.r 


Bvcn thO!c wllh Utltc.or no electronic rcpalr 

upcrlcncc , can fi• 1hclr Apple ' . Don'I wail until 

your co111putu LI down. 

Vi.. and Mumcharae ai:uptcd. Wilh <hecks, 

allow two week• for dc1iYery . Plcuc enclo1e 

Sl.~O for 1hlppin1 ind handtln • 


ICC 
460 N. Univ Ave. 'I 

'CEALERS: Provo, UT 84601 
INQUIRIES INVITED 

69.95 
(801 ) 373-1313 

Clrcle 495 on lnqolry carcl. 

@TDK. 

The heart of your system. 

~ 

~ o !
, 

--Fils.-' 
LIFETIME WARRANTY 

Floppy Disks 

DEALERS WELCOME 


SYSTEMS PRODUCT EXCHANGE 

55 15 N.W. 74 Ave. • Miami, FL33166 
(305) 885-4n4 • 1-800-432-5115 Fl 

Circle 498 on inquiry card. 

TURN YOUR 
EFFORTS INTO 

$$$ 

W&llDD: SOl"l'WAJU:. Success ­
ful software company seeking addi · 
lional products to market. Must run 
on IBM mainframes or PCM's.. Pre­
fer programmer/operations produc­
tivity aids. If you have written a pro­
gram and you need an international 
company to market ii for you, send 
an abstract of the product to: 

J. Zipp 
Triangl e Software 

4340 Stevens Creek Blvd. 

Suite 108 


San Jose, CA 95129 

(408) 554·8121 


Clrola 500 on Inquiry card. 

MODEL 1200 AS·232 BldimtiDn1I Dall Switch 
with J.2' El!lnalan Cab!•• In 1(11 Farm 

l\llodol l 200 Ql\101 the terminal or mlcropro · 
ce,Hor us.er ii 11e-cond Interface 'or ai Prrncer, Plot ­
1e•, Modem. Opora tita It Dny 1peed, t1t()uh1ts no 
axternel power, wh la providing 2 RS-232 lntor · 
faces ham thft 'Ui.tn'linel or microproc.nfi:.&C::a. 9uli1 
•n d'eta .ceble:s sevo monoy . The Kit canai11'l5 a t 
3-RS-232 1\11110 COflOOCIOll W tti oll pin•. 
swllc~. ceblo, pre-cjrlllod El>clo•u•o. 61! not'eo· 
..ry Nlrdware. •nd usnmbly Ins tructions , 
Toorder : Speclfy 11200Kit . ...... . S99 .60 
Auemblod & Te11ed : Speclfy 1 1200. • 129.00 

CALL Termin1I D11J1 Carp. 
11111 Codlrt Crdt, hcbilll, 1110 IJ011 lt1-l&H 

Clrcle 496 on lnqo lry card. 

CaU for our special dealer 
pro,gram C 0 D ·s accepted 
TOLL FREE (600) 652·8168 
In California (213) 706·1626 

U.S. EXCHANGE 
5015 Kanan Ad. 
Agoura Hiiis, CA 91301 

Clrcle 404 ori lnqol!)I card. 

-r.oO"P c Cl'[a . • 
\\iJe•eJ:\" ~j\\l•"c .....a ~\1-

,,..- '{-C:.~t\Jl 

Eaoh sele.ctlon has a commentary by 
authorities on UNIX and C lo help you 
select lhe right publ lcation fo r you! 

NEWNBWNEW 
Responses from UNtX Commends, by 
Henry McGilton and Rachel Morgan, 
explaln lng UNIX's cryplfc messages to 
Its users! $25.00 plus $2.50 shipping 
and handHng. 

QUANTITY DISCOUNTS 
AVAJLAaLB 


No PurchH• Orders under $100. 


Write or call 
Thi! UNIX Boohsrore, 


l11tenratio11a l Tech11ica/ Sami11ars, l11c. , 

520 Waller St ., SF, CA 94111 


/415) 621 ·6415 
•1n1e1naUona1 TeGhnlcel Somlnal'5 15 nol 
usoch1ted wun Be1t Labs 
"UNLX Is a Trademark or Sell Laboratortu 

Clrcle 501 on lnqolry care!. 

LSI C Compiler 
for 8080/ZBO 

LSI compltN os d ~1gned for program> w11h 
~ ~nl<l ll memory and ,, shorr r CPU 1ime 

* Th• OOJI! I cod« H. wmp.it• 011d1~ la~t<>r than 
INding "C" compile r (Er.>lmlhenl'.s : ll ~ 'ec) 

*I p•dd, !lalic, cul il!1d initi~linn .,.. ,wa"'1ble*ThP compr1 r ~nd lhl' ~"'n!'rated code nm 
under CPIM1• _but .i1so cOlfl be burnl 11110 
PROM1 

Rational BASIC 
• hasoc: 1nll:'rpr ter lor ZOO CP M 

TEDDY 
,, lull ~cltll'n d111>1 lu1 llOaCl ZUO P ,\1 

hn l'•mphlt"I wri•r~ 
P.O. ~u• SClll STA.. CRU1 
t"- U5A '106! 

fut fonh.:1 lnfwm.Hmn (Of'll.10 

LSI JAPAN CO., LTD. 
JJJ""l ' f'°h"UU~ MluY.\ I ~ Ot 1"it1 fl l l(10...,l ( tl~tt '11.J..i~i 

Olrcle 497 on. Inquiry card. 

~ 
Appfetl(e) Slim Dislc Drive........ .S229.00 

Amber12~Monilor... __ .......... $ 139.()() 

Applo U+ 

Compatible Computer with641c, 

Disk Orlve, Conlroller, and 

Monitor .•..• ,.......... ,. ....... ,.5970.00 


PRINTERS 

Gemini 	10 120<p•, 80 Column...1299,()() 
15 100 cp~.132 Column.J490.00 ! 

MACROTRON .,.,.,.. 
111.'10..- ... • ll.a.-~IDI• 

.,..,._. ti.1•1" ' ... 

l'.-::~C-.. ~~· w...---.ca-• 
........ to..p._ Glllt,ClD R• 


Clrcla 499 on Inquiry card. 

MODEMS 
IBM-PC 
Rlxon PC 212A 

'Plugs Into IBM PC card SIO\ 
•300 and 1200 bps. asynol'lronous 
•Full/Ha lf duplex 
·Automatic dialer. tone or pul~v. auto rudle l 
'S•ltery p<otectad memory for number 

otorage 

PC 212ASollware $ ~.00 

'lnterfa~s PC 212A MODEM lo PC 
•Mnnu driven 
' Slo•es telephone n11mbers. 1o0..on 

procedures 

APPLE ff, APPLE II PLUS, FRA N KL/ , 
8£.L.L AND HOWELL 
Multl-Tech MODEM II S".45 .0IJ 

'Plug• lnlo 110 slot 
'300 bps asynchronoull'., lu1Uha11 duplex
"Aulomallc dlAler 
•Menu dtlven sollwnro 
PennayJvanla rei;ldenl.s add s•1o s lea lax. 
91).day return-to-factory warranly, 
10- 45 delivery. Shipped U.P.S. 
Check, money order coo lo 
JamH Foi Assodal.u 
Bro"insbuf'f RoAd 11SISl8·J19J 

~:i:;..:;:,r: . :;P;f~o 

http:Column.J490.00
http:Of'll.10


COllllECTORS 
I DP · l~ tOC DIP - PLUG 
IDE-J 4 toe EDGE- C ARO 
ICC· U DIP ' ' HEA.OER " 
ICC·16 DIP "HEADER" 
44P·ST PC EDGE-CARO 
DB25 PC/ P VERTICAL 

PC·MOUNT 
DB2.5P C/ S VER TICAL 

PC·MOU NT 

TRAftSISTORS 
2N3i04 T 0 . 92 
2N3906 T0·92 
PN 2222 T0-92 

CERAMIC 
fl10"8llt HIC CAPS 

AT THE PRICE 
OF DISC! 

. I UF· MONO 

.041UF-MONO 

.01UF·MONO 100110.00 

PRIME LED'S 
JUMBO RED 
JUMBO YELLOW 
JUMBO GREE N 
5082-7760 

MICROPROCESSOR 
CO MPATIBLE 

CLOCK/ CALENDAR CHIP 
3.95 100/ 3.25 em. 

I 32.768KHZ XTAl 

, DTHH CRYSTALS 
I 3.579545MHZ 

5.0688MHZ 
18.432MHZ 

VOLTAGE 
REGULATOR 

Tl PART #UA78M05C 
STAN DARD T0-220 CASE 
5 VOLT AT SOOMA CA N BE 
USED AS 7805T IN MOST 

A PPLICATIONS 

JDR IYllCRODEUICES 
IS PROUD TO lllTRODUCE 

ARM ELECTRONIC EnTERPRISES 
AS Aft AUTHORIZED DISTRIBUTOR 

SERVINO THE MIDWEST WITH HIOH 
QUALITY JDR MERCHARDISE 

CALL OR STOP BY 

ARK 
E. f,h: TRON/ ENTERPRf. E. 

7:l4 Phillip;; u llUC! 

Toledo. Ohio ./361 2 

(419) 476-6727 

MICROPROCESSOR 
Z80A·CPU 
Z80A· CT C 
Z80A· PIO 
Z80A· SI0 / 1 
ZllOA·O AR T 
8088 16- !l lT SM HZ 
68AOO CPU 1.SMH Z 
68 A.10 RM.. 1.S MH Z 
68A2 1 PIA1 .SMH Z 
68ASO ACIA 1.SMHZ 
65 20168 20 Pl ,4 

210~L -4 450 NS-LP 
211 ll 4SON S · LP 
2112 4SON S 
2 114 4SON S 
2114-Vi 2SONS 
TMS4027 250N S 

SPECIAL 
TMS4060/ 2107 

Circle 220 on Inquiry card. 

DISM CONTI OllERS 
1 , ,9$ 
18.95 
18.95 

CRT CO"TRDLLERS 

D·RAM CDNtRDllERS 

BYl"E Augu.111983 507 




Z-80 
2.5 Mhz 9Ql5 S,!IS 60000 59.95 74lSOO .2 4 74L6173 69 

2101 2.5f; ~ 4 (4S0ns) 1,05 ZBO-CPU 3,95 90i9 6.115 H OD us 74LS01 .2ll 74LS174 .55 

5 10 1 2S6 ~ 4 (450n1) ( cnuu) 3,95 z.ao­crc 4.4a 1NS·ll060 17.!15 1iM~ 7.9 5 741..502 .2.5 7 4LS175 .SS 

210.M 1024 ~ I (450r>1l ,89 ZBO- DAA T 10 95 INs-MH 24.!15 1lilOS 13.90 14LS0l .25 74LS111 2..15 

21021.· 4 1024 >: I (4SOno) (LP) .9~ l90 · 0M A 14 .95 ~OllO :us 6009~ 19.9> 74L504 .24 74 LS 1!9 8.95 

2l0 2l · 2 1024 ~1 (25Dn• I (Lf'I 1.49 Z90 · PIO 4 ,4!1 BODS 5.95 6809 11.95 741.SOS .25 14LS190 .89 

2111 156 ~ 4 (4500•) 2.49 ZBO-S IQIO 16,Jl5 8085A·2 11 .95 6810 2.95 74LSOB .28 74 LS 1!11 .es 
2.112 :l.SG • 4 (450ns) 2.99 ZBO ·SIOi l 16.95 8046 29,95 61!20 4,3$ 74LS011 .29 741.5 192 .n 
2114 1D24 • 4 (450""' 8 /9 ,95 :zeo.s10 12 IUS 8067 C ALL sen 3.25 MLS10 .25 74LSlliJ c79 

2114·25 1D24 a 4 1250nt) B/ lo.95 <:B O· SI0/9 16 ,95 6088 J9 .95 6828 14.95 74LS1 1 .JS 7• LSW4 .69 

21l4L·4 1024 ~ 4 (450n s) (LP) e112.9s 4.0 Mhz ftOB9 89,95 6·840 1;!..!15 74L.S1 2 .JS 74 LS 195 ,69 

21l4l-J 1020 " 4 (300n•i (LP) 8113.45 ZBOA· C PU 
BISS 6.DS 1>843 34.95 74LS13 . ~s 74LS19~ .79 

2114l·2 1024 Ii 4 (iOOn1 (LP) B/ 13,95 
• .95 8155·2 7,95 6644 25.95 7 4LS14 .59 14 L.S 191 .79 

2147 4096 ~ 1 (SSn1j 4,95 
ZBOA. · CTC 4.95 11156 6.95 6645 14 ,95 74LS1 5 ,]5 74LS72t . BY 

T MS4044-4 409& "' 1 (45Dn•I 3.49 
Z.BOA-041H 11 ,95 0195 2U5 6847 11.&S 74LS20 .25 74LS240 .95 

TMS4044- ~ 4096 ¥ 1 (300nol 3 ,911 ' 
zeoA.-OMA 16,515 '1BS.i ~9.!15 61!.SO 3.25 741.$21 .29 741.5241 ;&f,I 

TMS40U· 2 4096 ~ 1 (2.00MJ •US 
Z80~ · PIO 4,QS 8741 3U5 685~ S.75 74LS22 .25 74LS242 .99 

Mi<4 118 . 1024" 8 1250n•) 9.95 
ZBOA-SI OIO 16.95 llUB 24.95 68ti0 9.9S 74 LS26 ,29 741.5240 .99 

1 MMZ015· 200 2048 • a l200nl ) 4,15 
180.l·SI0/1 16.95 1755 24.95 6662 ll..95 7 4(.527 .29 74lS244 i.a 

TMM201G •UO 2048 1 O (150na) 4,l!S 
UOl\·SI0/2 16,95 6875 6 .95 74LS28 .:15 74LS 245 1.0 

TMM20l6 ·1 00 ~04h 8 l\OOn•) 6.15 
ZiDA· SI0/9 16 .95 6880 2.25 74LS30 .25 74LS247 .75 

HMli 115·4 2048 • • (200ns) [cmo1) vs 6.0 MhL 8200 6883 22,95 74LS32 .29 ?4 LS248 .911 

HM6116•3 :2048. e (150n•) (~mo•) 4,9S Z809 -CPU 11 ,95 11202 24JlS e&oH 24.95 74LS33 ,:55 74LS 249 ,99 

HM6 116· 2 2048 ~ 8 (120n•) (c rno•) 8,95 .ZOOB·C TC 13.9!; 8203 lU5 68488 19.95 14LS37 .]5 74L SZ51 . 59 

HM61 16LP · 4 :l!J.48 w8 j200n1) (cmos)I LP) 5,95 ZBOB• PIO 13 ,95 &2o5 J.SO 6800 1MH2 7 4LS38 ,JS 14LS2SD .59 

HM&116LP-3 2048 1 8 (150ns) (crno1j1LP I 6 ,95 ZDOB-DA~T 10 ,95 8212 1.80 68800 10 .95 74LS4D .25 7 4LS 257 ,69 

HM6116LP· Z 2048 8 (12Dno) [cmao)l l.Pj !o.95 ZILOG 8214 3 .85 seeo~ 22.25 74LS42 ,49 74LS258 .59 

Z·6 1J2 4096 • e (JOOns) (O•t• l l l4.51S 8216 1.75 689001:. 29 . ~s 14L$47 ,75 14L$259 2 .75 

LP : low Powirrr Oslal O ua1l·Sllllc 
34 ,9!; 822.4 2.2S 68_BD9 211.95 74LS4 8 ,75 74LS760 .Si 

39.95 8226 uo 681! 10 6 ,95 74LS49 ,75 74LS266 .55 

3.•9 68821 6 ,,$ 74LS5l .25 74 l.S27l 1.451 

DYNAM IC 
11228 

RAMS CRYSTALS 11737 19.95 68045 19. 95 74LSS4 ,29 74 LS27S 3.J5 

8237-5 21 ,95 68 BS:O 5.95 74L SS5 .29 74LS279 .49 

1 MS4027 4096 . 1 {250"•1 32.768 kin l .llS 8138 U9 HBOO 2Mi'1Z 74LS63 1.25 74LS2SO 1.98 

UPD411 4096 • 1 p oons) 1.0 mhl us 11143 4.45 74LS73 ..:19 74 LS283 .69 

MM5l80 4096. l (lO Dns) 1.8432 4.95 &250 10.96 
74l574 .35 74LS290 .BS 

MK41U8 9192 •I (20o ns) 2 .0 3,95 HS-1 ~ 6500 
74LS75 .J i 7 4LS29a .19 

MM5298 8 192>1 (250n1) 2.. 097 152 J .95 11253 6.!15 741.$76 ,J9 741.5295 ,59 

4 116-300 16384 1 I (lOOns) 2..4516 J .95 &i53.5 7,95 1 MHZ 74LS78 .49 7 4LS298 .89 

4116-250 16l 84 • I !250n11 :U?68 3.95 625$ 4A9 6502 4,95 74 LS113 ,60 74LS299 1.75 

4116·200 16384 • 1 (200no) 3.57 9535 J .9 5 8255.s 5.25 6504 5,95 74LS86 ,69 7•L!i.32:1 uo 
•116- 1SD J63U < 1 (1500!1) 4.0 3.95 $257 1.!IS 6S05 8.95 H LS86 .39 74LSJ24 l.75 

4116 ·120 1638-4 • 1 (12Dn9) s.o 3 .95 8257-& 6,!15 ;;501 9.95 14LS90 .55 74LSJ52 l .29 

2118 16384 • I !150n•I (5•1 5. 0689 3.95 8259 6.90 &520 4.35 74LS91 ,89 741.S.JSJ 1.29 

4164 ·20Q tiSS36 > l 200ns1 (5• 5,105 3.95 82>9·5 7.50 6522 7,95 74 LS92 .55 74LS363 1.35 

4164· 150 655 36 • , (150n1) (5 •) S,7UJ 3 .95 827 1 ~9, !IS 6532 9.95 T4LS9J .55 7•Ls::rnc 1.95 

5\1 stng1~ 5 vol11upply 
5.0 3 .95 827Z 3g.% 554S 21!.5() 74LS95 .7S 7tLSlS5 .49 

6.144 3 .95 827S 29,95 6551 11 .&5 HL.S96 .99 7 4l.S366 .49 
6,55)6 J .95 ' 8279 R,!15 2 MHZ 74LS107 .39 74L&l67 ,45 

EPROMS 6.11 J .95 1!'79-S 10.00 SSD2.A 6.95 74LS109 .39 141..5368 .45 
10.0 3,95 a2s1 uo 6522A 9.95 74LS112 .:19 74 l S31J l ,39 

256. ff !IUI) 10.HD6l5 B,95 a2u 6.S.0 6Sa2A 11.SS 74LSl1J .39 74LS374 1.39 

1024 I 0 (450nsj 14,31811 lJlS .9294 550 6S45 A 27J!S 741.$114 .:19 74LSc377 1. 39 

2758 1024. 5 1 ·~0~11 ,~.l 15.0 l .95 &286 650 &SSiA 11.&5 74LS1 22 .45 7 4LS3 7Q 1.18 

2716 2048 ~ 8 (450ns ) (5W) 16.0 ~;95 8287 ';SO 3 MHZ ,74LS123 .79 74 LS379 i .JS 

2716·1 2048 ID (~ 500$) (~¥) 17.43Q 3 .95 8283 25.00 6S02B 14.95 74LS124 2.90 74l5385 1.90 

n.152516 2048 I 8 f450n•) (5•) 18 .0 l .95 !2119 4~. 95 
74LS125 ,49 74LS316 .A S 

rt.152716 2048 ~ $ (4SOn1) 18 .432 3 .9$ 74LSU6 .49 7 4LS 390 1.19 

T MS2S32 4096 • 8 (45001) (S•) 20.0 l.95 UARTS 74l.S 1J2 ,59 74L!i393 1.19 

27J2 4Cl96 • e (451ln•) (5•1 22.1184 l ,95 DISC AVl-1014 6.9S 74LSU3 .59 74 LS395 1.1!1 

27J2-2SO 409&. 8 (2501>1) {5•) 112.0 3.95 CONTROLLERS .AV5­ 1013 3 .95 74LS 136 .l 9 74 LS.J99 1.•9 

m12.•oo •096 • 8 {200n1) (SY) 1771 16.95 AVJ-1 0 15 6,95 74LS137 . 99 74 LS04 2.95 

27&4 8192 • 8 (450n•) 15•) CRT 1191 24.95 PT1 472 9,.95 74LS"1lB .S5 7 41.$447 .37 

2764 -UD B19l! •a (250n•) (SY) 1193 26.. llS Tl11602 3.95 74LS131l ,5$ 74LSOO 1.95 

27U·200 !192 • B (200ns) (Svl CONTROLLERS 1795 4~. 9.5 1350 9.95 74LS145 1,za 741.56 24 3.99 

T"1S2564 8192 • 8 (450n•J (5> 6145 1us : 1797 49.95 l651 8 .95 74L!>147 2.49 74LS640 2.20 

MC &B164 8192 • 8 (450n•) (5•)(24 p in) 688,45 lt,95 279' 54.95 TMS6011 5.95 74LS!48 1,3.S 74LSB45 :uo 
27 128 16lMo8 C11! H04fiSDSS P 1S.U 27!3 54,95 IM6402 7.95 74LSU1 .55 74LS668 1.69 

5• Slngla 5 \loll Suppl~ 
6B47 11,95 2795 ;us IM640J 8.95 74LS153 .55 74LS669 1.89 

MCH71l 6.95 2117 59.95 l/'158250 10.95 74LS164 1.90 74lstl70 1.49 

68il47 24.95 8843 3US GENERATORS 74LS155 _59 74 LSG74 1l .6S 

EPROM ERASERS 821S 2 9,95 &272 39.95 SIT­RATE 
74LS156 .69 74lSH2 J.20 

7220 99.SS UP0765 39.95 741.5157 ,6S 14LSli8J uo 
CRT5027 39.95· 11188816 1!9.95 

MCl44l1 1 1,95 74LS15B . 59 74LSe84. J .. 20 

Tlm er CRl5037 49.95 MBH77 34:95 
BR 194 1 11.!15 741.5160 _gg 74LS685 3,20 
4702 12.95 

T MS9918A 39,95 1691 17.95 C-O M5016 16.US 
74L5161 .65 74L S688 2.40 

OP8350 49 .95 2J43 18.95 COt.18!15 
74LS1G2 .69 74l5689 l .20 

10.95 74LS1G3 ,65 741.5783 2,us 
MM5307 10 .95 74LS 1H ,59 81 L$95 1.49 

CONNECTORS FUNCTION 74L5185 ,95 81L.596 1.49 
RS~2MALE 2..50 74LS166 1_95 .H 1LS97 1.49 

FiS232 F EMALE 3.25 74lSIS8 1.7 5 8H..S'i1B i.49 
fUl232H000 1,%5 7•LS169 1,75 25LS2521 2.80 

S-100 ST 3.&5 74LS110 1.49 25LSJ569 4-26 

Circle 221 on lnQIJi()I c ard.568 BYT! AlllUl't 1913 



7400 .19 1 4132 .45 LM301 .34 LM:J.<10 (...o 7800) l MStifi 1,49 LM1800 2,37 CA 3023 2.75 CA 3082 l ,6S 4000 .29 4527 i . ~s 
7401 .19 74U~ ,50 L/.130111 . 79 LM34B 99 LM567 ,89 LM~8 12 8 ,25 CA 3039 1.29 CA 3083 1 .5.s 4001 .25 4526 1.19 
74e~ , 19 74 141 .65 LMJ01 45 LM350K 4.95 NE570 J .95 LM1830 J .50 CA 3046 1.25 CA 3086 .90 41Hl2 .25 4531 ,95 
7403 , 19 ,. 141. 2.95 LM309 .69 LM350T 4.60 NES71 2 95 LM1871 5.49 C A 3059 2 ,90 CA 3089 2.99 4Dil6 .89 4532 1~5 
7'104 .19 74143 2.95 LM308H 1. 15 LM358 ,ti9 NE!>92 2 75 LM1&72 5.49 CA 3060 VIO C A, 3096 3 .49 4007 .29 4538 1 . 9~ 
1•M .25 7414S .60 LM309H 1.95 LM3S9 1,79 LM709 .S9 LM1877 3,25 CA 3065 1.75 CA 3 130 1.30 4008 ,95 45J9 1.95 
140~ .29 1•14r 1.75 LM309K 1.25 LM376 .v s LM710 . 7~ LM\889 1,95 C"-JUO 1. 10 043140 1. 15 4009 .39 4S4t 2.64 
1•01 29 7~148 1.20 LMllO 1.75 LMJ77 1.95 t.M711 .79 LM1696 I 75 CA JO!ll 1.65 CA 3145 1.65 4010 . •~ oSU 1.19 
?•OB -24 74150 1.l5 , LMJ·11 64 L.MJ7B 2-50 l.M72 l A9 ULN2003 2,49 CA3 160 1,19 4011 ~s QSSJ 5.79 
7409 19 74151 .55 LMl1 1H .ag LMJ79 4.50 LM72JH ,SS LM2877 2 .0S 4012 .25 45SS ,95 
7410 19 74152 .65 LM312H 1.15 LMJBO . 89 LM73a .98 LM1878 ~ 25 Tl 4013 .Ja 4556 . ~5 

7411 .25 741 S'l .SS LM317K 3.9S LM3BO N· B 1.10 LM74l .35 l M2900 ijS 4014 .79 4581 1.95 
7412 ,JD 74154 1.25 LMJ1 7T I 19 LM3B1 uo lMHlN - 14 ,JS LM2901 1.00 Tl•94 4.20 75365 1.95 4015 .39 4SB2 1.95 
7413 ,JS 74155 .75 LM:i1a 1 0 LMJB2 1.&0 LM7Q1H .40 LMJ9DO 59 TU96 1.65 754.50 .59 401& . ~9 4$84 15 
7414 49 74156 .65 LMJ1811 1.59 LM3B J 1,95 LM747 .69 LMJ905 1,25 TL497 3. 25 75451 .3~ 4011 .69 4585 .15 
7416 .25 H157 .SS LM 319H 1.90 LM384 I 95 LMHB .59 LM3909 99 75107 1.49 7S4S2 .39 4018 79 4702 12.95 
7417 ,25 74 1S9 1.65 LM319 1 25 LM386 . 89 LM1014 1.19 LMJ911 :?5 75 110 1.95 7545J .39 4019 99 7•COO ,J5 
7420 . 19 7416D .85 LM3'20 (ee 7900) LM 3B7 1.40 LM1:i03 1.95 LMJ914 3.95 75150 1.95 75454 ,J9 4020 . 75 74C02 . ~5 

7421 ,JS 74161 ,89 LMl22 1.65 LM380 I.JS LM1 J 10 U9 LMJ915 3 ,95 751S4 1.95 75q91 .79 4021 79 74C04 ,)5 
7422 ,JS 74162 .as LMl23K 4.95 LMJ90 1.95 MC1330 1.69 LMJ916 3 95 7S1S8 1,25 7.5 492 .79 4022 .79 74C00 -~5 
7423 ..2!1 74163 .69 LMJ'24 59 LMJ9·2 ,69 MCt349 1.89 MC40i4 3 ,95 75189 1. 25 75493 ,89 4023 . 29 74Ct0 . ~ 5 

742S .29 74164 .85 LM329 .65 LM J94H 4.60 MC1350 1.19 MC4044 4,50 75494 ,$9 4024 .tis 74C14 ,59 
7426 .29 74165 .85 LM3ll ) 95 LM399H 5.00 MCllSB 1.69 RC4136 1.25 4025 . ~9 74C20 ,35 
7427 ,29 74166 1.00 lMJJ4 1,19 NE531 2 .95 MC 1l12 6,95 RC4 151 l 95 Bl FET 4026 1.65 74CJO JS 
N2B ,45 74167 2,95 LM335 lAO NE55S .3• LMU14 L59 U.!4250 1,75 •D27 ~5 UC32 ,J9 
7430 . 19 74170 1.85 LM336 1,75 NE556 .SS LM14S8 .59 LM4 500 3.26 Tl011 79 Tloa4 2.19 40ZB "69 74C42 1.29 
743Z .29 74t72 S,95 L/.IJ37K 3.9$ NE558 1 50 LM1488 .69 RC4556 59 Tl012 1.19 L~47 l .19 4029 .19 74C46 i .Y9 
7433 45 74173 .75 LM397T 1,95 NE561 2• .!15 LMl499 .69 LM13080 1.29 TL074 2, 19 LFJ51 .60 4030 .39 74C73 ,65 
7437 . 2~ 74174 .89 LMJJ8K 6 .95 NE564 2.9S LMU96 .85 LM13600 1.49 TL081 ,79 LFl5l 1.00 4034 ,_gs 74C74 .6S 
7438 .29 14175 .69 L/.1339 .9ll LM565 . 99 LM1558H 3 ,10 LM13700 1.49 TL082 1.19 Lfl5S T.10 •035 ..85 74C76 ,80 
7440 . 1~ 7•17& ,89 TLOBl 1 .19 LFJSS 1.10 4D40 .75 74083 1 95 
7442 .49 74177 .75 H ~ T0-5 CAN T T0-220 K TO -J LF357 1.40 4041 .75 74CBS 1.95 
7443 .85 74118 1. 15 4042 .69 74C86 ,39 
7444 . 69 74179 1,75 4DO 85 HC89 •.!>O 
7445 .69 7'180 .75 74500 INTER FACE VOLTAGE 40C4 ,79 74C90 1.19 
7446 59 74181 2.25 8T26 1.59 4046 .as 74C93 1.75 
7447 .69 74182 .75 74$00 .32 745 163 1.95 OT28 1.89 REGULATORS 4047 ,95 70C95 .99 
7448 .69 74184 2.DO HS02. s 745168 3.9S 8T95 .89 41149 . 35 74Cl07 n 
14SO .19 74185 2.00 74SOJ .3S 745169 J .95 BT9S .89 780ST , 75 7905T ,05 4050 ,35 74C150 5 .75 
7451 23 74190 1.15 74504 .35 745174 95 8T97 .89 7BMOSC .ls 7908T ,85 4051 . 79 74C 15t 2.25 
7453 .23 74191 1 .lS 74SOS .35 745175 .95 8TB8 .89 7808T ,75 7912T .as 4053 .19 74C 154 3 .2S 
7454 .23 74192 79 74508 ,35 745181 l .95 DMB131 2,95 7812T . 75 7915T ,85 4050 ,89 74C1S7 1.75 
7460 _;tJ 74193' .79 74509 .•o 745182 2,95 OP8304 2,2.9 7615T .75 79~4'r .8S 4066 . 39 74C160 1 19 
7470 .35 74194 .85 74$10 .as 745188 1,95 059835 1.99 7824T ,JS 4068 ,39 74C 161 1.19 
7472 .29 74195 .65 74511 .35 745189 6,95 DSBll36 .99 7905K 1,49 4069 .29 74C162 1.19 

' 7473 . J4 71196 .79 74$15 .JS 745194 1,49 7&05K ~ . 39 79121< 1.49 4070 ,35 74C t 6 l t.19 
7474 . l~ 74197 .75 74520 .35 745195 1.49 MISC. 7812K 1.39 7915K 1.49 •071 .29 740-164 1 .;)9 
7475 . 4~ 7419& 1.35 74522 ,.35 745196 1.49 TM599532 29.95 7815K 1,39 7924K 1.49 4072 ..29 74C 165 2.00 
7476 .35 741 99 1.35 74530 .35 745197 1.49 ULN2003 2,49 7824 K 1.39 7.9L05 .79 4073 .29 74C-173 .79 
7480 , 59 74221 1.35 74532 .40 74$201 6..!15 3242 1.95 78LOS .69 79l12 ,79 4015 .29 74Cl74 l , t9 
7481 1.10 74246 1,35 74537 ,88 745225 7.95 4,95 78l12 .69 79l15 .19 4016 .79 NC175 1. 19 
1481 .95 74247 1.25 74538 ,85 745240 l.20 • .95 781..15 69 4078 ,29 74C192 1.49 
7483 .50 74248 1.85 74540 ,35 745241 2.,20 9.00 LM323K 4.95 4081 .29 74C193 1,49 
1485 .59 74249 1.9S 74551 ,JS 745244 2.20 13 .95 76HOSK 9.9S UA78S40 1.95 4082 .29 74Cl9S 1.39 
7486 .35 74251 .7!i 74S&4 .•O 745'2S1 ,95 7 .95 78 tt1 2K 9.95 4085 ,95 74C2DD S.15 
7489 2. 15 74259 2.25 74565 .40 745253 .95 9,95 4086 ,95 74C221 1.75 
~490 .35 74265 1,35 74$74 .50 745257 . 9~ 9 .95 4093 ,45 74C373 1 .45 
7491 40 74273 1.95 74585 1.99 745258 .95 4098 2.49 74CJ7• 2.45 
7492 .so 7427& l .25 74586 .so 745260 .79 4099 1.95 74C901 )9 
1493 .ls 74219 .15 145112 .so 74 5274 19.95 14409 12,95 74C902 .15 
7494 ,65 742.83 2 .00 74s·1u .SD 745275 19.95 14HC 12 ,95 74C903 .es 
7495 ,SS 74284 l.75 745114 .55 745280 1.95 14411 11.95 74C 905 10.95 
7496 .70 74285 J .75 745124 2.75 745187 1 .90 14412 12.!15 74C908 .95 
7497 2,75 7.4290 .95 745132 1.24 745288 1.90 14419 7.95 74C907 i .00 
74100 1.75 74293 ,75 745133 ,45 74 S 2U 6.89 H433 4,15 74C908 2 .00 
74107 . ~o 74298 .85 745134 .50 745'301 6.95 4502 .95 NC909 :us 
74109 , 45 74351 2 .2.5 74S135 .89 745373 2..45 4503 .65 74C910 9,95 
74110 .o 7065 ,6S 745139 .85 74$3'74 2.45 4soe 1.95 74C911 8.9.5 
7411 t ,55 74366 ,65 745139 .65 7453111 7.95 4510 .85 74C912 8.95 
741 1& 1. 55 74387 .85 745140 .55 745387 1,9S 4511 .85 74C914 t.95 
74120 1.20 14388 .65 745151 .95 745412 2.98 4512 .85 74C915 1.19 
74121 .29 74376 2..20 745153 .95 74$471 •.95 4514 1.25 74C918 2,75 
74122 .45 74390 1.75 745157 .BS 745472 4 ,95 451S 1.79 74C920 17.95 
74123 ,49 743.93 1.lS 74$158 .95 745474 4,95 4516 1,55 74C921 15.DS 
74125 . 45 74425 J .15 745161 1.95 745482 15.25 4518 .89 740922 4 ,49 
74126 .45 74426 .85 745162 1.95 745570 2.95 4519 .39 14C92J 4.95 
74t:lB ,5.5 74490 2..55 745571 2.95 4520 .79 74C925 S. 95 

4522 1.25 74C926 7 .95 
4S26 1.25 74C928 7.95 

CLOCK INTERSIL 9000 74C92ll 19.95 

CIRCUITS 
4.95 SOUND CHIPS 
3.95 76477 3.95 
4.95 7609 8.95 
8.95 AY3 · 891C 12.95 

11 .95 A.Y3 · B912 12.95 
6.95 MC3340 1.4!1 
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CAPACITORS 
EOUIVAlENT PART NUMBERS TANTALUM DISC 

Function Tl ~~~ 
6V lOV 15V Wll 25V J5V sov 10pl sov ,05 470 SO Y ,05 

22 sov ,OS 560 5011 .05 
3218 oc USAOJO 62523 6330· 1 7602 .l2ul . 40 

25 sov ,05 680 sov ,OS 
25614 TS 24510 825129 6301· 1 7611 .27 .40 27 SOY .os 820 SOY ,OS 

32•8 TC 185030 82S123 6331 -1 7603 .!13 .40 .45 33 SOii .05 .001ul sov .05 
25614 QC 24SA10 82SllZ6 6300· 1 7610 

.47 
47 50\/ .o:; .0015 sov .05 

256•8 TS 28l22 6309-1 
.35 .50 

5~ 5011 .05 .0022 SDV . OS 

51218 TS 28S42 B2S147 6349 · 1 7649 .45 .50 Bi sov .05 .005 sov .os 
512i8 oc 2BSA42 825146 6348 7648 .40 .40 .45 AS 82 sov ,05 .01 SOY ,07 

51218 TS 28546 825141 6341 TB4T 100 5011 .05 .02 50\1 .07 

512-8 TS 28$"46 82$140 6.340 
.45 .50 .60 ZiO SOY .05 .05 5011 .07 7640 

!KU TS 2!1586 .75 33ll sov .05 .1 12V .10 

5!2x4 OC 27S12 825130 6305 7620 .35 .411 .45 .65 .85 
_, 50V ,12 

512x4 TS 27513 82$131 8306·1 7621 .40 .45 .90 
1kz4 oc 24SA41 82SnG 6352·1 7E42 .45 .so .55 .so MONOLITHIC 
lkz4 TS 24541 825137 6353-1 7643 

.65 .90 

1kx8 OC 28SA8fi 1?5160 63110-l 76$0 .45 , lYl-mon­o SOii .1a . 47~t-monoSO\I -25 

lkxB TS 28L86 B2S181 83-111 -1 7661 ,45 ,55 .60 .65 .65 .90 
2k~4 oc 24SA81 82S184 76(14 .70 .75 ELECTROLVTIC 
2~~4 TS 24581 825185 7685 
2kx4 OC 28S/\166 82.5190 761&0 1.tlO RACIAL AXIAL 

2bB-TS 285166 s·2s 191 76161 .55 .65 .DO .es .90 1.00 .47YI sov ,14 1ul sov •14 

.65 .as .90 1 2511 ,14 4,7 16\1 .14 

we RESERVE THE RIGHT TO .7/i 
2.2 351/ , 15 1U 16\1 .14 

.8.5 .90 4.7 5011 ,H 10 sov -16
SUBSTITUTE MANUFACTURER 1,25 10 SOI/ ,15 22 16V .14 

1.00 1.35 47 351/ ,18 H SO V .20 

2.25 
100 1611 ,18 100 15 11 .20 
220 35V .20 100 -3511 .25 

1,50 470 25'1 .JD 150 2SV .25 
I.JS 2200 161/ .60 no 2SV .30 

1.76 COMPUTER 330 1611 .40 
500 1611 .42 

3.25 GRADE JDQO 1611 .60 

21i,000u I 3011 J ,95 1500 1611 .70 
6000 16V .as 

LED LAMPS 
1·99 1·99 100·UP 

1.00 l\llCA·7 
,13 

1.10 l\ll CA-255 
.1S .lo _[)o9 

.6!1 IL-1 
.17 

1.75 ILA·30 
.20 .u .15 

l .:IS ll0-74 
.29 

1 . 2~ H11CS 
.30 .1e .15 

1.00 TIL-111 
.30 

1.50 TIL·113 
.40 
. ~9 

64 pin ST 4.25 caU BYPASS CAPSST • SOlDERTAIL 

DIODES 2N918 .50 MPS9701i .IS Opln WW ,59 .49 .01 UF D ISC 100/6.00
MP5918 .25 2NJ772 1 ,85 14pln WW _69 .52 .1 UF DISC 100/8.002N21Cl2 .75 2N3903 .:2$ 16pln WW .69 .5B 

1N751 S.1 ~oll tener 2N2218 .so 2N390-4 .10 18 pin WW ,99 .90 .1 UF MONOLITHIC 100/1 5.00 
1N759 12.Q vall zener 2N221BA .so 2N3906 ,10 20pln WW 1.09 .98 
1N4148 (1N9141 swllcntng 2N2219 50 2N4122 .2S 22pln WW 1.39 1.28 
1N4004 400PIV '"cllfl"r 2N2219A .so 2N4123 .2S­ 24 pin WW 1,49 1.35 
KBP02 200PIV 1.5amp b rl dge 2N2222 .25 2N4249 .25 28 pin WW 1.69 1.49 LED DI SPLAYS 
KBP04 400PIV 1.Samp bridge PN2222 .10 2N431l4 .15 40 pin WW 1.99 1.80 
VM48 Dip-Bridge l\llPS2369 .25 2N4401 .:is WW • WIREWRAP 

HP 5082·7760 .6" oc 1.2!1 

2N2A64 .25 2N44D2 .25 16 pln ZIF 6.75 call MAN72 .3'" CI A .99 
2N2JIOS .so 2N4403 15 24 pin ZIF 9.95 coll MANH .J " cc .99 

MUFFIN FANS 2N2907 .25 2N48S7 I.DO 28 pin ZIF 10.95 caH FND· l57 (359) .J75• oc 1.25 
PN2907 .125 PN4916 .25 ZIF ~ TEXTOOL FN0-500 (SDJ) .S" co 1.49 

NEW UN-USED 2N3055 .79 2NS0!6 .25 (Z•ra ln1erl1an Fore•) FND·507 (510) .S" CA 1.49 

4.68" Squar~ 3055T ,69 PN5129 .25 

3.125 '' Squar~ :UU393 .30 PN51$9 .25 
21113-414 .25 2HS2D9 .25 RESISTORSHEAT SINKS 21113563 ,40 2N602B .35 

T0-'1 s lyle 
2/'13565 .40 2N6043 1.75 1

/ 1 WATT 5% CARBON FILM ALL
PN35i5 .25 2N6045 1.75 

T0-220 sty le l\llPS363ll .1s l\llPS·AOS .25 STANDARD VALUES 

SWITCHES MPS1640 .15 MPS-AO& - ~5 FROM 1 OHM TO 10 MEG OHM 
PNJ643 .25 MPS-ASS .25 SO PCS. SAME VALUE ,025 
PNJ644 .2S Tl"'9 .65 100 PCS. SAME VA,LUE .02 MPS-3704 ,I S TIP3t .7!> 

TrP32 .79 1000 PCS. SAME VALUE 
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MICROCOMPUTER DISK DRIVES 
HARDWARE HANDBOOK TANDONFRO M ELCOMP - $14.95 8" DRIVE SALETM100-1 5 . IFOR IBM! SS/DO 229.00Over 800 pages o l manutocturers dara 

s11ee ts on rnos t commonly u,;ed IC's. TM100-2 5 ... (F0f1 IBM! OSIOD 295.00 
Includes · SHUGART FD100·8 S189• TTL - 74 / 74LS a nd 74 F SA 400L s • 140 TRACK! SSIDD 199'.95 
• CMOS SA 400 5'• 135 rF1ACK 1SS/Do 189.95 SHUGART 801 EQU IVALENT .. Vol l ~ge Regulator$ 

PERTEC• Memory - RAM. ROM. EPROM SS/ DD 1'0 FOR $175 EA. 
' FD-200 5'/ SSJOD 179.95• CPU's - 6800. 6500. 280. BOBO, 

aoes, aoa6/8 FD-250 -5 ," OS/DD 199.95 
• MPU support & interlace ­ MPI FD200-8 $2396800, 6500, Z80, e200.e1c. 

MP-52 5'' !FOR IBM! OS/DO 295.00 

BEST SELLING 

BOOKS 


OSBORNE/MC GRAW-HILL 
Appl U UsN'• G11ido • .•. • .••.. 16.95 
CRT Controll~r'• Handl>oOk •• • • • •• 11.95 
68000 A~embl y Lan guage 

Progrnmm1ng , ••••. • • , .• ••• 16.99 
CBASIC u~., G11tde .•...••••• ' 1S .OO 

SYBEX 
Vour F•rs1 Computer • , ••• , .• , • • B.115 
Th CP/M Handbook •••• •• . , • , 14.95 
TM PASCAL Handboo~ • • • •• • •• 18.!IS 
Mlcroprocouor ~nte rfacir.g 

Tnehnoquoo .. , . .•.•.•• •• ••• 17.!IS 

TRANSFORMERS 
FRAME: STVLE 

12.6VAC 21mp 
12.6VAC CT 21mp 
12.~VAC CT 4omp 
12.GVAC CT Bomp 
25.2VAC CT 21mp 

PLUG CASE STYLE 

1lVAC 250mo 3.9S 
12VAC SOO ma 4,95 
UVAC 11mp S,515 
12VAC 21mp 6.~ 

DC ADAPATER 

6, 9, 12 VOC telec-t•blo with iJ nlVUHI , 
1d1pter 8.95 ' 

1MOTE: Pleotelnelude ' ufllelenl amou nt lor 
shipping on above llom1. 

SHUGART 851 EQUIVALENT 
DS/ 00 10 FOR $220 EA 

CABINETS FOR 5114'' DISK DRIVES 
CABINET #1 s29,95 CABINET #2 s19.00 

*DIMENSIONS 8% x 51¥11; x 31¥1•" *COMPLETE WITH POWER 
* COLOR MATCHES APPLE SUPPLY, SWITCH, LINE 
* FITS STANDARD 5'1.'' DRIVES. CORD, FUSE & STANDARD 

INCL SHUGART POWER CONNECTOR 
*INCLUDES MOUNTING *DIMENSIONS; l1 'h x5% x3 'o/iu" 

HARDWARE AND FEET * +SV@ 1 AMP. 12V @ 1.5 AMP 
*FITS STANDARD SW' DRIVES 

NOTE: Pl•aoc lnel~<I~ 1ultlclen1 i mounl f or * PLEASE SPECIFY 
•hipping on obowo l1omo. GRAY ORTAN 

DIP CONNECTORS 


DESCRIPTION 

OADEl'l BV 

CONIACTS B 
t• 
16 
16 
211 
22 
2• 
28 
40 

HIGH AELIABl llT'v 
100t.EOST IC 

SOCl\ETS 
AUGATu ·ST 

gg 

99 
gg 

I 69 
I 69 
I 89 
I 99 
~ 49 
2 gg 

COMPONENT 

CAARIEfl S 


(DIP MEl\DEl'IS) 

IC Cxx 

65 
75 
ilS 

I 00 
125 
125 
135 
l ,50 
210 

RIB BON 

CABLE 


DIP PLUGS [IDCI 

IOPxx 

1 •15 
65 

2,50 

4. 15 

POWER SUPPLY 

MODEL 2 s399s 


MOUNTED ON PC BOARD 

MANUFACTURED BY CONVER 


+5 VO LT 4 AMP 

:t.12 VOLT 1 AMP 


N OTE: P~e~U· lt lnc:ludl!: .JUltlclen i Bmoun l ro r 
oMpplng on obo• e llems. 

CENTRONICS 
IDCENJ6 Rlbbcn C~ble 36 Pin Male 
CEN36 Solder Cup 36 Pin Male 

D-SUBMINIATURE 

IDCSOLDEFI CUP HOODSRIBBON CABLEDESCmPTION 

MALE FEMALE MALE FEMALE MALE FEMALE BLACK GREY 
ORDER BY DBxllP OBu:S OBn PR OBn SA IOBu P HOODIOBxxS HOOD· B 

CONTACTS 9 2.08 2.66 3 .37 3.69 1.60-
15 2.69 3,63 4 70 5.13 - 1.60 

, 2525 2.50 J 25 623 6 6'1 1.25 
37 4.80 7 11 9.22 1008 2.95-

9 .24 50 5.06 3.50- --

RIGHT ANGLE 

PC SOLDER 
CONTACTS 

SINGLE COLOR COLOR COOED 
r 10' 1' - 10' 

10 
16 
20 
25 
26 
3q 
40 
50 

.so 

.55 

.65 

.75 

.75 

.9e 
1.32 
1.38 

4.40 
4.80 
5.70 
6.60 
6.60 
B.60 

1160 
12.10 

.!13 
1.00 
1.25 
1 32 
1.32 
i ,65 
1,92 
2.50 

7.30 
e.so 

11 ,00 
11.60 
11 .60 
N .50 
16.80 
22.00 

1.65 
2.20 
3,00 
4 83 

-

2.18 
3.03 
4.42 
6.19 

-
For order 11\Slrucllons see "IDC Conneciors· below 

CALL FOR MOU_NTIN_G_HARDWARE 

IDC CONNECTORS 

RIBBON RIBBONRIGHT ANGLE RIGHT ANGLE RIBBONDESCRIPTION SOLDER HEADER WW HEADER WW HEADER HEADER SOCKET HEADER EDGE CARO SOLDER HEADER 

ORDER SY IDHxxS IOHn SA IDHlOIW IDHxxWR iDMxx IDEuIDSx• 
1 15 2.05 2.25CONTACTS 10 1 8682 85 -

135 1.66 5.5020 1 29 298 3 26 2.36 
2,431.68 3 84 6.2526 1 76 4 22 2.66 

4.50 4.45 3.15 7 .00 3.25 2.20 2.3134 
7,50 3,80 5 .28 4.BO 3 .73 2.58 2.72 40 

6 ,63 4,65 8,50SQ 7303.24 3.39 4.74 

ORDERING INSTRUCTIONS: lmeri the rwrnber of corilaots In !he posil•on mar1<11d "u " 01111e "o rder by'' par1 number IJsted Example: A 10 pin righl angle solden;1y1e 
l'leade1 would be IOH1GSR 
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FOR APPLE COMPUTER USERS 

* Ditect Replacemenl lor 


Apple Disk II 

• 	Compa tible wllh Apple 


Controller or other Apple 

compatib le cont rollers 


.. 	Special ly designed elec tronic s 
With low power consumption

* DOS 3 3 and 3.2 compatib le 
* Owner's Manual and Warranty 

Card inc luded 

now 
WITH OftE VEAR $22995 

WARRAITV 
CONTROLLER CARD '89.95 

VIEWMAX-80 
A Full Function 


80 Column Card for Apple II ' 

• 	Soft Video Switch * Shi ft Key Supporl 

2 YEAR WARRANTY 

NOW ONLY $18995 

5114" DISKETTES 
UERBATlftl DATALIFE 

SS/DD SOFT SECTOR . •.•• . • 29.95 

SS/DO 10 SECTOR HEAD .. . . 29.95 


nASHUA 

SS/ 0 0 SOFT SECTOR s1995 

WITH HUB RING . • •. 

Ask about our full BEST BUY 
llne or Nashua diskettes 

JDR 16K RAMCARD 
• Expend your 48K Apple to 64K 
* Fu ll y compatib le with Apple 

Language System - Use in 
place of Apple Language card 

• 	 Provides extra memory for 

Visicalc' " 


* Run PASCAL. FORTRAN, 
In teger Basic wil h appropriate 
software

* Highe5t quality card leatures: 
gold edge connector, sockets 
ror all IC's 

WITH 2 YEAR WARRANTY 
ASSEMBLED & TESTED s44ss 
WITH WARRANTY ... . ••. . 

~~TRTS1~~~~~~~~il~NS $4095 

~~:~ ~~~:~gTIONS .• •. $1495 

APPLE COMPATIBLE 
~8~PEtv $99.95 

* Compac t Swilcl1ing Design 
AU Outputs regulated 

;, Short Circu it and overload 
Prolecllon 

* Complete wiih Apple-type 
plug-in power cord 

* Apple Compa tible - Vet hig tier 
oul put allows JTIOre disk drives 
and cards wllhoul overhea tin_g

* •SV @SA , • 12V @ 3A, 
-5V@ ,SA, - 12V @ SA 

* Shielded enclosure: 10'1•" x 3 '11" 
2'/••" 

REW lftlPROUED 
JDR COOLING FAN 

* Easy modifica tion - no 
modification or Apple required 

• 	 Elim nates overheating 

problems 


* Switch on Iron! con lrols Ian, 
Apple. and extra outlet 

* Rotron whisper fan is the 
quietest. most reliable on the 
market 

now WITH SURGE 
SUPPRESSION 

S&9.95 
WITHOUT SURGE 


SUPPRESSION '59.95 


MONITORS 
MONOCHROME 

NEC JB1201M - 20 MHZ GREEN 

ZENITH zuM-121 - 15 MHZ GREEN 599 
T AXAN 18 MHZ AMBER 5139 

COLOR 
AMOEK COLOR 1- cOMPostTE 5335 

ACCESSORIES FOR APPLE 111 llE 	 .··:=·p·E·RISOFT 

ALL WITH 1 YEAR WARRANTY BY·::::.::·

1•••• Ii 

PRINTERLINK MESSENGER TIMELINK NEW BUFFERLINK 
CENTRONICS SERIAL REAL TlME ADD-ON 

PARALLE L INTERFACE INTERFACE CLOCK PR INTER BUFFER 
* Simple 10 use ­ No * Connects to any RS-232 * Appllcal 1ons m Hie man­ * Saves Time ­ No more 

configu ri ng requ ired 
* Use with any cenlronics 

printer ­ EPSON. 
OKID.ATA, etc . 

* Includes Cab le & Manual 

serial device 

* 8 switch seleclable 

drivers for printers. 
1ermin als and moderns 

* Includes Cable & Manual 

agement. word processing, 
communfcations, e tc . 

* Exclusive Alarm Clock 
feature 

'I> Bauery recharges 
automatically 

waiting for printed output 
* Connects eas i ly to any 

parallel interface 
* Expandable from 16K 

to 64K 

s139oo (16KJ 

Clrde 222 on Inquiry card .572 	 BYTE A....- 19113 



-

- Unclassified Ads · ­
WANTED: Nonprollt 0tgan11anon orvoluntr:tr p101•1•lon;i1; 
clt"11orro <0 ..n;JOJllCdlJOll r=an:n ~nd commun1iy 1erv1t' lot 
pN.\Ol'U w 41'1 ntanng or tJ111on 1mpalfmf'11B nertJ\ mlrerncom­
j!UW >ysr•m J<Aiable lb< hmllt'll word prO(t-ssJng anti !<'""""'' 
mi.mtcabons •w"<•IK>n1. l"' r.i• ll'IQdf!m~ two J•mllnali. Jnd 
ai lr••t one torn pr1me1 Ooo.iuom . ,, lu•ly ti! -c•empt. J 
Wliltl . N~ En~li!lld lnlllrutt ol !\ppi!l'd BJOphySJct, 59 
Norm i'l~hl•nd ~t . Wormun. MA Olti09 16171 798 107 
W ....NTED; Th• Vlc1nam Vf'!l~••ns- R~1ooal11at1on Prog,am" ~~•lrl!I" 1A•-tl~tluc11Cl' oon.-11M 01 an 11ppllo ~ P'-n w111'1 
iwo l'.fjjlc omm Ou< v&eran•' Sl'r-f'll'J~ i>r~n1>01r1tl<1 """"' 10 
canpu1eril'< 111• .11.Jt<JbiJlt. omrlt:m<:nt· - p<oi:cm1n9. ijnd 
upgr.irle 1ti• accounang and butl\lf' l proct•iei Our relero<X~1 
aoo 1nlorr,,..rton on requ•n 8111 IClm~. Vh:l"'1m 
Vctf'!ranf Rt10C.,ijza11on Ptogr~m. ao~ '1 1'I, 5pl1t1gf1rld, O~ 
97477. jSOJI 687~9 I e 
wANTED: Hea~n «IVI(:~ group IS •""'ltl!J • r... C(JUc111Nt 
oon.1110n ol • T'1S-80 Model l or Ml hardwarr anu soltwnrr 
r nom.>> G LArtau. E&pr Arf'!a Mtt1oral Ctnre1, 107 ]((l Avf'! _ 
Edgar. WI ~4416. (715/ 352-lJOl 
WANTED: Nonprol1t e••ty c/lOldhooo P'ogrnm "1trfl!ll~o 111 
oxpal<09 the crurarrn to a1ro ollne pre1en1 antl lutu•'· "set~· 
1nq dn APf)le compuse1 5ha1on Swam. C ltlhl)Od Oeve\op­
ITW'm Cenm ln9 W j;j! 2nd. Mc:Mlnrwll· _OI! ~71 78, fSOJI 
~72· 1009 
WANTED: NonprOl• t commun11y org~nttallCl'I ~eh JA•· 
~roucnolr pt<11on;i1tOITll)Ut · ' ror commUl'll)' pro9r•m~ 1ucn aJ 
1~1ea1rh rtcor(I ~ttPlng flor rood co-opj , ll.ll0(1ng. Nl''!lnboF­
hQOQ Water>, lllnd r.11sm9. arid gtamOCG orgatUlrng llr.!<1 
Flt'ld• Cu'"'" AwM !l•ie•rch Pruj!!Ct. 730 E.sr 7th ~ .. ~­
ll0n•IC1ty. Cl\ 91050, fb 191~ 74-<15b9 
\I/ANTED: Mtnl(ompurot 1y•trm ror nonpiol1t ()rg;ink•U0r1 
llO'f aona1i(JO woold be lolly 1ax~uolt. Roy l a""r'b~U'm. 
1b0 W•srwooo Dr , Pa,. Fo•est IL 60466 f311.J H J.'wS IJ 
W "'lllTED: l'a~;ieaucvott! donaoon or a zx.a t-comP"uble 
rOll1[:Mltrt lot Boy Scouu ol llrnerl(~. Otclrr or !he l\110N 
OtQ~mn~°" We need n 10 ~rep r1nanc..1rrcoal< and mil111ng 
11,.1 of mt'rnbtn w11r1encl r«••11< and pay 1111pp1r1y con~ '°''"'· 
'.liJ,,,.. nre<!ed lor a c:omputer 1<~nce 111Jden1 ~n h19h )(l>ool 
11og.r Hu~. RL 4_B<>< 120. Mallow, o~ noss.14051658-5 175 
~Mr ~ pm CT 
WANTE.O: Portu9ur;~ graoua1e 11uoenr wltn c~l)e'r~~., 
20 ncl 3D CJ'.D, IBM CDC, PfllME:. ano FORTRAN Sttkl 
work.Ing hol'l;1.Jyl 1n t'1t' U S dunng sum""'f 'B3 W IN blong m)' 
S1ncQ~ 'ipffiJIJm With 80K . d~~c. FO~TH. PASC/IL 111\SiC 
Ctll'l\p11er and ZOO llW(lj~ My lflttre'it tr 1n muMC p•~tl. 
Tany P"'rlr• Armterdamit v.. ade--4 I F_ l5 I 2 AH Tl~ 
Ha~. Holl.!"'1 
WANTED: In~ a COP)I ol OougQI M~uron tWO>pJll allt• 
de P1oce" l"9 Algiel)ral< ~•PfC)!IOl'IS. Pa.u I and 1_ln@ a rllC~I 
appitared consecuu,,ely 1n BYTE F~brvary ~rid Mij•C" i 976 1•11 
pa-y com on;iFd M~lpelt. IH-02 Fr;ifl~ln J\-e . Fllil>!llng, N'f 
I ll55. 12 121 762-2249 

WANTED; Apple' tl 1Ji.t•1 wno are into<l"!ltd 1n C01111'!1lln1ear• 
Ing aoour l\uem()lrr plO!Jlaml an<Jlor •l}'•nq to r'1itn~ exliung 
cntl /\rmin Hell)lil). El.1h11War.nrr, ] In 7'110 ~·Ulm 9 We<1 
Geim•n~'. 
FOR SALE: 1e..a1 lmuurnrnu S.it'nt 715 uied t~""'™I> a1 
I«• tlldn ha pncc. RuneAW n c fl 12, 997-<>07S 
WANTED ~ lltcounram SC'~ k s cOlflmur>IC~tlOll wun uler 
groom in 1ne Grear La t\ al•• IPt tr•~ tRS.SO Mcxlel II f)u11oeu 
mmporer Miehatl Goo111ro, Comp\t:1< Bool< kttpmg ~rv1ce. 
BoJ 131 lO, Dllnrnl<. Ontano L9H U7 C n•dit 
FOR SALE~ KGS-00 ~n<l cable! tor Apple ~llO TR'5.00 Med!!! 
1 l'\dapu )IOU! Sl!lecu>C to wor •s a !«~t-Q<Jaliiy prlntl.!r 
Oqg1n.1I CO!t iS95 llkP.ne'W COndl<IOll' $300 ~ Marl!man, 
b]8 MeaeloW' COIJIL W e lllltfl)I NY I I 590_ 

FOR SALE: ll1S.OO Moo•I I wit~ Lev•I JI BA$1C """ IMC 
IMM. EdltONl\H!'mb,._r and OW!lg .ii long with 11a~e<I pra­
qr;ims milfllJ•h. and !l••ptlb t•~u · ~u orre1. 1'11!>0. btand new 
IJno Pnn11"1 V11w11h p.ir~llHP')n cablr. p.ape1. an<I 111111'Alai1: 
HOO_ Ma "' Maro0e. H 17 Me1mald !.!lvd , Wllming!Otl. Of 
I 'fBOO. t302) ?39-0905 
FOR SALE: IWt. llppll! mwen green <efeen moo~or ••1t•­
nal Ill.!~ <1ro~ •ncJ MX.SOp11n1NWll/l Gra~raHtO Sofr:war• 10­

crutlf'.> llpple !llJ un<'ll Bll~IC . llPP'• HI V11c.1lc. llppk II Etnui11· 
OOll """ m• ny utlh!~I At>ou! 1 ITl<ll'llm OIO: pedttt can<lt­
oon SHOO Ritn<l}I M1ml!l1 n 19 llv•- E. ~!'a1ney. NE 68647 , 
FOR SALE: N- Intel 8bJ11A slng~-OOOr<l compuwr. 
Sylol•m lticlU!k< 908b procenor_ .l)'~ lem Cloe~. 31 aytM Df 
dual·pon ~Niii. Mulntiui a1D11ra"on togoc_ \lttlor~<l tnrern..p~ 
COIMl'Olier, rwo proq1amma1>~ ~11. 24 p<O!Jl')rnll'!Dle flO 
n.i. •l'l<I a USll~ r L11>!1 at 51 9SO, wJll <tN for 5700 FJ 
P0111>a bB Hlr:lilll)' D1 . Oua Mown, Pl\ 1e'ISI , f2 15J 
Slb·1581 
FOR SAl.E; Tll5-80 MockJ I w.r.11 ~B ir'l(~<le> pJOCt-\jCJt 
wJrn '°"'~'" ao.ipa1t1, ~ pan~n 1nre11au, o,,c t:J•J.I< or"'t.
"'°""or· aM ovt>r IBOO "' lnltw>ft. b'ctljtnr con<l~~ Solt­
w•'~ ndi!le!. word prot:t!IOI'- lltJ<~ P"'91•m.I. Ubilllti 
and~--' 111t1ng s 1100 a< w•ll 'lfade (at • FRS-OOCoror Com­
~lt• wll" m011~0•. Oil Oro/t. al'l(J ~ It> DOS Will Carrer. •M07 
Gnfl.n ~- MoS< PolnL MS 3'1S63_!~01) 41Hl355 

W J'\NTE:D: Appl!; .ortwar~ "' lw~p Will irao~ a large 
lltl•ary or plogr~m} r°' n)'ll'l'"ll "°"' uHltt! to Mr~ae gaml'>­
Send ~ 1111olyQUr 11rogram1an(] I WJM s no D!.11111ric P•ea>0 1,,. 
elUde a S"'5E Gaiy Oe11<<en, 9Ui 20 A Aw: Co;i111~te . ll lberta 
TO~ OtO. Canad.l. li OJj H5"4697 
WANTW : Compv1er 1,~, ftitTJIS•BOMIXlt'll ll'•tlil 16k 
IMM Qf l\~llr1' II PJu< 3 l 005- l'ln1 t)!Jlt l'.ll pr119t~m WI~ do 
game" gr.JplK or pe•10rliif I w!AI )!'nd • • I QI wmc 1n rl'1urn 
Man Jenk1m. 220 We.uwooo 01 .• Thomp>0n. Man•tll();j 
R'B OE"I . u n.d• 
NEEDED: I am 1n1~"~1ed 111 C01r01porld1n<j Wllh Morrow 
Mtre>-Dl'clllO<I Ull'I~- qroups_ cluo1 01 r~'1ilellen Alw. Will 
NY 101M:Nm.!!ICS r(}f 11111 mac'1!flf' S• "llllJll I02·9 \/1ttcr ... 
Ldl'I: Crem!Otl IC l '1b)f fl!Oll b5b·ll i 6, 6S4 ·2N8 e-.tn­
1ngs. 
FOR SALE: Trl.,1!t<9"' ZOO fl\~ Sll(,nl}' p<J rhMnal p11nrt<_ 
R~cenr l~croty """"~ul VJ11h 1e~rr~l •Oii~ al paper 110 c.lbl!! °' 
ln«oN~ce 51-nll Sl\So !or );ilm~ QUfj)U J 1195 tlol>• rt'd arty· 
w re 1n cor1tJr~nial UV, M WI'<" //;Sb O~n1e1 Dr.. t-;ew 
Oriei>ni. V. /OIU. 
FOR SALE: R';idlO ~at Une Prrntet Vll. a ltw 1t11JmlJ; Qid 
pc~ect cond!Pon h1g~r111ry 9raprnc, p11ms ~o CJ< SQ upp!!1· 
c.'l<t .inti k>Wercal!' u se11MnUard r• olPltl paper. •nil par•ITel 
~nil •~l'ill ••tM~e! sns 01 llf'il o.'r 1 P~rer Lee. 100 L•!.,l1e 
Court. N• w 0110 ns. Ll'I 70111.! f5°'41!j6S-7 •17 3h~r s pm 
WAl\ITEC: A flfTte,,.Slnc 11 wer 1oup ww~ l1J,<! 10 nta• 
lrcr 1ortit• cWJler> g; u!et 9'°"Pl w11r"'9 10 11ad' 01 iw~p mi'I' 
wa1• iliff 1nlorm;won f.r!nd 5().1 j>t.impi tll<I and SAS!: far 
d~ta lb Ollh aay Computing 500 t itwoad Or . PeralJmii 
o, '1• 9Sl • 
FOR SALE; Clp11" MlcrotuN m., lap< drlv!. tl> ·lt>Ch 
fl>O(){]pt P-E lo1mJr U<t1 ~raotlarrl l!JM <ornp111Jble rl!'l-ry~ 

fll.lgnevc laJ>I:''. l\ltcy Engll'll'eo;ng 1nielh(Jen1 1.-ipt'odnv' con­
rrotri;r bO~•d ror S·HlO om Scit1W.1rt ubi1ue1 wno:n O!>'•are 
uridc• CPIM 2.2 T 0 1 MP/M r I + New rnn<M•on •4~00 "' 
oe1t o1rer I< Lue~. POBt.206. F~'" Ctiurc11, Vl'I Jl()llb . 11011 
513·31>~9 
FOR SALE: l'\.1>en11>ll'd S.I t>Nrcl w Rh ooci.mem.itlao 
SSM M•J.IK Syn1t1•Jl7•r !MUS-)( 11 ' S150. ISM Vt0eo lmedace 
jVB IBJ 1100 Two SSM SY. '>Ui[IC RMI (Ma6N .. so tach SSM 
BOOO proce.Uol 1>001<l V.•tn 2 EPNOM mon11Q1 l 100 lthi!C• 
l\Lltlll'.l B ! IalJC flAM ~so. I().;lor motheft)OiU<I Wr!'1 P"'"" 
wpply. u1a C;)t}I!. dntl cn.i1MJ fw~nout covelj ; 1110 n-<IOI 
mortwt>o;,rd w •h ch~Jj« jw1ttiou1 10. IJ ! I00 D•v1~ GI'~ 
1624-70lh ll•o . O~' l•nd. Cl\ '14671 . (4 151 5b2·SO'lli 

FOR SALE: 1l-1ncn rot01 monitor ll69 Cornpu1er lnn.1. 
•at(' r(l( vrC-20 "' b• ro a vltloo rn<ume rero<a r m <IOI~ SO 
megalJ~tl prr 1;i~· !99 O<'nn~ H.llUnQSl.'!d JIB~ r._ Span;i, 
WI S4b5c 
FOR SALE: 1-l•al H-14 JJIJnnrr w1t11 rnanuols 1150 GE 
TN·lOO primer w1tt1 RS-232C 1r>re11ace- s 100 Hue~ine/GE 
TN· I200 p11nte1 w1m patalfto/ 1iterla te; HOO. J,'llflCI xnnia­
me ti b()I, Soutll Main 8¢!1 61, , lt#lny IL 6 1130. j CWJ 
1187·5106 
FOR SALE': ur•Pl*!r+ lf\lt'~dC< ( dltl rtew Ull<ISf'!rl. ilnC 

1e1ted Ha• pi!Vl't4 flit rl.ic< ~-~le_ ctJnnrt!c<~ . tnstllJloon 
IJoo!(, •nd wa11an1)'. 1n 01'9'0•I ~c~ag• !99 J~rry io1omon,
sin Norm ror10~1.. Rd . Tuuon, 111957 ~ ~. jW2J 743 -7n 4 
FOR SALE: Compupmm S- 100 rnlor-gr.iph1n Do.i1d IHh 
Py 1nv P"el (lli!M w1m ••ti! P'•~l 1n<J~1 1Mm!Y program­
mea In tl!Jrll rnlo11 Asmml~c1 rrom um•boa1t1 111nsJ~ll frt11:: 
stl~ng d<J _ 10 rl)(0<t1pa1oll<l1iy wl1'1 my memniy !)Oard. Alia. I 
w•n! • M•t ro.inqo10 !Jl<lph1C1 ooo•~ Ml\ S20 D3Vlll eooent 
202 Nudta r Scterw:~ CM!e• G~ '""'"'llo, fl 3 b I I _ fqQ<I/ 
392-3BIJO or 378"1313 
FOR SALE: IMSAI 90BOll w ith 48K RAM, \llOf'!O i>oarCJ_4 
p;irarr~I llO poru, ~1n9le 11nvt_ ~<ytl<i,Hti , Nann Sra1 DOS, 
l<'~ral tl1~\ 1111 1n w m1;111g ortlt r 1315 FOB h~r.._ H~rry 
Mayn 10 W ooclmeie ~anearttlt.'.s l\/Y IJ 152. f3151 
68$-33 10 
FOR TRADE: wanr ro 1wap prog1.1ml tor llppte 11 Pll.ls01 
Fr.>n'liil HXXJ CCllTlptJ(!'I !.end ;our inl ol P•t1!J'<lrnS or g•m~s 
~no 1·u <0nd ml"• M.!rv ll~IL 4 Hi!IWOOCI Dr W. Grtt1C011e, 
NY 115-42 
FOR SALE; C•omt'mco Z·1D. 64 tllM mtmory 1rn111 lbk.f_ 
W•I War>Ctl <Jriv""'- !ltttW< BICO l~rrntM I . C<ntrar>IO 103 
pnnt~• w uh VFU. arid iollW••~ . All r"' 14500 l'I Sma u. iOJt. 
Coloriy St 0 . Mountd"1 Vtl!W Cl\ 9~0.C J. f~ I St 969.0159 

FOR SALE: Mouned1n compute• I00 000 Clay tJock Im 
S. 100 ous r[](J,ru minimum 1nrrrvJr Banery Odt~ up UnuK'il 
Sll5 . Q _ ~uuell, 12 V/1r1ct'le>o.1, SOuinrioro MA 01117 lblll 
~8 5·151 ti 
FOR SALE; 0~-65 l/ldeo Dlgttill'f rar till" Apple U ~!IJ new 
tor arouoo !650 , w 1J1 ! el lor l 500 o< l>e!l ol!e1 w111.;110 Ll'.lfl­
11cl& 11.oe to1 te>H<>-lp"ftll ~yll!N!~> r w1t11 prog10mnr.lV<O 
p!tCJl anr;l 1nllt'['llon_ Brian Pric)g<", 51J W11<on Av~ SE. SI 
Cloud, MN 56301. i1>11j 252-1615 
FOR SALE; Cornn1odofe VIC·iO computl'f w 1tr1 <l<!ri• ~ 
!.<"Tit! rt'COl<lcr. W lf al10 1nc!.1<1<! Super f • J><lrldt-r ano iwo ca• · 
trrdge g;iPM'I fGolf and ~ild~• Rat R'•,~I Will aer,pt • I •<"~'o,,. 
aole ott~•t aocn manual1 mcl1<leO fMco \/accaro. 716 E~ll 
81 Sr , 9rOOl<lyn NY I I Zlb 
WANTED: low-co<t I'~ t0 HSI"""' 01 usM '""'"'nm· 
puttl'< /VIC· 20 Tl-991]1~ - lllM·65 VMM• !'IC J or ""'"""Y 
""""'~' (<h<".lp iM.- c111ve, llf"'!)y RPPPy, m,;mory·e•pa.u101 
,,_~, IOf nqym4. V IC·ZO. Tim•· lorxl. Sln(l.)11 ZXB I l"IC-j 
O' my e~perlmtn13 wttn vlfJ~oclJK Jll<lye11 no opllUll oor-cO<l! 

<eil<k'rwm<11. 0dvll1 Lyom. I I IB ~Ull1 C~lltOO I M, Oa~ 1'.>I~ . 
fl b030ol 
FOR SALE: Ep1on Grnttrai BO yr•pntcs llOM; m t>lt-plt>1 
graphlo cap;U>Jfuy for £p""'1 M~ P""''" 1nchid<-1 origir,.r 
manual ' B5 . Alto. RalJ10SNd: TR'5-80 Mocl<'ll, Ll"oeill BAIK 
4BK rnt>moty wlt/1 k>Wi'fCAJI' moo1tl(d[10'1' SBOO KMntm 
Hom, 138 M~9nol"1 l.i11< E.tlPl>IOWn, NJ 01774, l'i'O11 
54l· 1500C•f 2'/l 
FOR SA.LE: £n~ance your Apple 11wrm llpplr lie l~~ ll.lre s. 
IQ\v~1tai.e . auto-ttpe.11 -eys, ~nd more V!Of• eybrura 
tn 'MIC<!< II !9'1 j1erail 51 ~91 Vitltx Vldra1.,rrn Boa1d · l 199 
l • ~ta~ B~ SJ. Ollen BG-column d11pl•Y Vttl~x Sort Video Sw><eh: 
S 19 1rt:l3~ Sl51 16 ~AM ~uanl: 1 4~ t•otd<I 5195'1 E'x<<"ll•nt 
tOmliOOn 0119frial c~"Ol\1 anti cJorurnrt11.11ion. Boo Dt11to11. 
~1 11 Ja~~t Court Sjl<lng, r 17379_ 17 IJt 3111-752~. 
WANTED: J'.pple u~rl wnowam to uan a rol(Wa<e 11.1tr·l 

rnup ln~resrtd pem1rt1 may ltln:l mt! ~our d~k OI copyaoi!' 
mal«t!I to copy 1w lll ""'" ~ >'°"' atst back w1111 prog "" I 
n.,01' •tqutrtd lfom ot'1C:r urti> jlpl'<ofy rntert;t/ Bl~IT C t><TJb~ 

POB 44 7 W111t•!t>oro. TX 76173, 
FOR SALE: Olablo l b40 KSi! j ke)lbOi!l<I ienclllectivej INlcr• 
qu~hty. da l1y.wh(el pi1Mng 1em11na11 wirh st'(fa ~ R'5·232C 1me" 
lace. Can double a; a pllntt'r 01 a\ a sJA•ICl-~lone rermin.11 l1c1lc 
Y>!!; C'nf!W condltlO~ . 12000 OI be!l ollt< Rol>t:ri H~'f>tl 
214 Bn~e1 Rd., W!bst~r NV l ~SBO. (7 J61 2ii5-03B4 

FOR SA.LE: Le.,·~g 1 AOM->12 rermlnal wan 16 luncoon 
try" Phntor part. O..Jldndl'd ~n'l<lty IB pag.-lf /\ho, ven-t<'I 
111 m~m. 300 or 1l ll• iil ••i• wrttl au10-aniwe< ncl R il­
l•il re•M~I Pncet negoUdl*, M· c CJ ge. [7031978·I 71>] 
F'OR SALE: SYM-1 ll!'gle-bodtd m1Crocompu1e•. rully ~ucr1• 
DiecJ w1tl1 W ·key l1Vil~runct10ll ~ey!JWtd. ~-<11911 lED d isplay. 
II< ~/\M expandable on board to o:. c.mtue 1n1erfact, S1ngl<! 
+S v<lll ope,.,(100, af'KJ 6502 1111emp1oc~nor 1100 or b•~ Of· 
rn Jell iar.iqm, OlJ 62'13'8Slb W'fl. IM-609 1 e11tn1n9< 
FOR SALE! Nottl'I srar tirnf'!-•Nr"d mvinu"'' ComplJ!"' IYY 
iem lit'.S• ll!mi1no11 .a..C llflnte"f. lour ul<!r 1138JC plu• memoty 
IS·megabyc Ima d"k Two !IOU~W•lty double-..aed llCJI> 
fJY Cl1~s. Hl!Jtl-ptrfcrmance. low-<ou 1ynem lt.00'.I. R Mur­
r~on. ~OB 11i8. CanOOl'l Beacn. O R '111 10. iSOJI Ot.- 1122 
FOR SALE: r~ Model I. lf'!Vd II BASIC. 32~ RllM Ac_, 
<:l'1;011~s lnc~de d~k d rlv"' vidt'Cl monitor. " xpanlK!n >nr • rf.c~­
tlOIT1<? con11oller. cau •m<' rororrJl' r. an<J line pnnter IV w1111 p10­
po11lon.1I ~paung, Abo. Srnpu1• wor<l P'IX<"nlng. 1N1lin9 1111_ 
Tiny Pasca~ ED1<01/l\l~mo1e1_ and 1001 o1 otr~r .orrw~1e 
p.1cl<a~ 11li manoa1Salltlt10Cumer'l!.lUOf'\ I t500 0 i bc 1o1t r 
C141 811.J !~ 40B Welt Qa~"' 110_ ~•«cnng OH 45429 , 15 UI 
667·243 t e•1 n~J 

WANTED: Will Jl.lY <7 lor ..~ unu.ro let al ~ey!>oil•d rom­
m.lnd 111c~"'' 1ov"'1.Jy~ as oog"ldlfy trnsw w ltll '"" Ptograrr> 
l'lla flppll! PIE WCN(j.plocenor program. Check 1em 1mm dNIJI.' 
ly on r~cetpt Rotieri Gremwara. roe 40L wne~tley Hcl\jt!B. 
NY II 191i 
FOR SALE; SWTPC i.l'DJ w1m 4K mM!Of)'. PE~COM 
G<~U~ttmi.na1 1n~H~~ ;tncJ r~H dOCu~nra llOn' ! 150 or bt:ll 
alf<!I JullU! <:au..1!. ~.FO I Sun(ool<_ NH 03275, il>03i 
736'8 I 1'1 

w ANTED: ui;,a Cl•CUM bo~"'' l•Olll 11m1lor model! IOI d 
ComDat.a M O<lel 933 '"~typiwnre•lploile1 t~mrfl.11 H E 
F1(lll0<. 4100 Ea!l llnN•f~I}' . M1dd1<1own OH ~ 50'12 

UNCLASSIFIED POLICY: 11.,.i. :"'''· w11.-, 11.-1w· cnmput•'' :"q1111wwn1 tn tiuy "·11. ,-_,, 
cirtdc n1 \.Vt10 .;tre rt'(JtW -;rinq nr qn.'111q .H1v1n' n1,1y 0:.1'1111 .1 nnlr<P tti RYI~- 1111 H1f_1u\1r~n 

1n rl lt' Unc 1.--p.,.,., 1e(I /\d<.. '-.t· rl 1nn ft ~· t)•• l ,-·11•-1d<"r t-'(I ,! If p11Pl1·~- .1 ( 1011 ,"'I ll -H lvt'rt !~.t'Ulf'rl( !l 11 r~.r 

t)f' 1l(Hli' ~111Hn1·r(t , il [Hldn.' 1fl t1.tl'..! ('11 flr·•'·' f1rl1· ,_,)1np1i1c1 1 l11l"!~ cintvJ iVPt'rl tlnt lf)tt~·"i,,HP <l 

L)fl ul, !Ir) V\11)1(1 1 p.1pr·~ ( n11t.11r I J ,., l,•\f()I ( l 1.' I! rt 1\Nt'. 'H ,, J II k I !,, lt I r l)rtlf.Jlt ' ((' rl. ltJH·' '"j'' l . td1' Jr~ 'C..', 

Tf11'i •.r ·1 Vii t' 1~ f re t• 1 :· I ( 11.11 q1· n11t Hf''., 1r1· f ,, 1r1lr-•( J 1rH c· 1" i1v, 1 ~. \p.1• c• f11·1 111r <... Yn1 n r r11 1l11trid 

t1nn c1f pLitemrn! 1·. ·•IJfJ'"H :1nr.r· Pl ,p 1 1•. 1.i w cir 8'f If_: .t'> .....vr.· ~·ny,_1q.~ 1n 1J(J r i)rrt•Sp<Hld(-'nc ~ 

Plt·',1\~-· .t l j;1w ,)I lt•,1<.t t!HPt- tnt)1itl1', f ,)1 y11111 .Fl r ;·, , 1i:,1J1•,u \PntJ yt11u r1ntlft_'', r.--. Ur1 rl,tr1 •,1r1~'4i 

J\li'.. IW!E tMcC1r.1wH1 11 f!Of3 'I..' li.111 r<1ck. l\J'1 C''-H'; 
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Unclassified Ads 

FOR SALE: Hale~ Elpm ccrmlnal. Perfect cor1t1woo. no 
IOngtt l'lttOeo due ro <tttf\l computer <i<:qlJ ls11loo: I 500. Ill.so, 
WOtJIO like 10 (OtlC!of>Or<l wllh MICfllll'*; DOS u"'"' p~erabljl 
Model II uwrs Gun not le.ibUrg, URH I 19 T ownSffld. 10I 0 
We11 INin0t" UrbanJ, IL 1>1801 
FOR SALE: 5·100 2BO CP/M system. MK hl9'1-Sj)('t'O l~IJC 
mtma<y. I28J<: ~lectlcnic t!l!I( jserrlldJll<j, cwo doublMICJt(I 
oouo1~erwty 8~nch dis~ dlillel 12.4 mega1>y1e11. cwo lt'llil l 
poru, l\vo parallel PClllS. CPIM 2.2 Also. word piocrulng 
commurtlCallan. C. and P;isi:ar softwate. Manu•I• ornl d1'.lll> II 
year old, S !995- Rl< /l;illl SCnwatU; 454 26"1 llV"-. San Mateo. 
CA ?4403. f415J 859·5875 , 
FOR SALE: Ohio Sc:Jon~rl( C4P-DF. CO/Of Wleo Sy5tem­
DllC. OUtpuL ~BK ~l\M B-fncti dval. lloppy Cl <Jkl.. lWO)OySUck!. 
1982 rmory up<1a1e. DOS J.J m<1nuals. -Onie uli'd-Cosr 13200­
w~l ie~ ror 12400 or ~st oller. l«Jben M Wolamar\ 21 ZO St 
ClaJrA~. Cle'\/tlana. OH 44 114. 12161 241 ·2267 
FOR SALE: He.:ith H·19 ttJ1T11nat H-1111 tempi.lier w1lll 
J2K memol)', lWO ~rt;JI one p.u;!~l 1mer1.'lce cartls. J()(H)ps 
tJ~ecr-con~ct modem. anti manuah. ExcelltlK cOOdlOOn: 
s 1200 M.O. Erdman, 2211 Toornhlfl Ra , nnon. Gii :i 1794 , 
lY •2J 3a2-9q9a 
FOR SAL.E: MSI 6&Xl compu"'' sysrem 32'1(. cwo senal 110 
poru, FO-S dual 8-<ncll Cllsk driv~>. TI-81 o pfln"'" LSI 11.0M·JA 
1enntNI. ·~ iortw••• anti documenrallOn. sonware lnclUOts 
BllSIC lm•rpmer. MSIC ccmpl!ler. assomblc:r. e<lilOI. aoo mot!: 
11800. Mrl Wooll . 10000 Mldrummef Or.. Reston. V"" 22091 . 
17031 CU.0.1 315 
WANTED: To correspond wlllJ M.t!O cotor rnmpu~ttr 
u1tr1 Who Wllh to exchange J<Jliware and inrorma11on Joel E 
Yonq1t. ~63 Maplf St.. llnnville. Pll 17003. 

FOR SALE: Te~trOM ~05 1. r1.1h memo')-, Cloru~nt;ioon. 
exc~~l1t CorldlUOrl ' 53700. Davi1 F ~oger\, Bl? Holljl Or E. 
!It. 10. Annapolis. MO 21401 1301/ 757·5724. 
FOR SJ\LE: IBM S 100 port<iblc rompu(or w11111wo canroge 
rape dnves. IBM 5~OJ j 132-colJmn) pnn,,,r. o"er 25 rape! car­
trtdg~s jsome new1. ~II manuals. abte.s, GIL, NR. Piii. !nven­
ta<y and maJ.r&t onv"'" jplu> -•tal oth<!• Du.sines. pro­
9ram11 Orrg;n.ify s I S.000, will rell lo• S5000 ot tiel1 off~r. W1~ 
no1 st4! 1~ms separa 1e~ W•ll pay 5ll0Wlng M Rearoor~ 17 Ea~ 
Lant. Ro1Nv111t:. P"" 17543. f7 l 7J 627·5353 rno collttr cal lj 
FOR SALE: 019<1.JI Ciroup e~utpm!!nt s.n9le-oen:1J1y rroppy· 
disk conttoll<:r ao;itd s 125 Patalli'i·pon Maro jq 1n. 4 out). 
145. Fwr Ph>Oeck$ w1rh cab.-.:t conrrollt• bo.:>rl:I. Phl"1on. 
ancJ EPROM s265 . 1111 111 good wor~lng cond111on. but l havecl 
•witched to doutl!P den!.liy and don'r need 11 Ha10"1 e. frye. 
155 l·SU• Ave SW, llOChflter. N 55901 
FOR SALE; Two S-100 BK 1t•t1c-memoiy bOoldS 100 
lunctlonill s 7S e•ch or Doth lor 1125 Fo1 >:etC>X copies or 
:sc'1<:matJa and <l~UJPllOO. sf'll<l SOl •ntl ~ Mlch•el Scott 
1(04·3 llrtlof Circle, Downe" G<Dlie, IL l>OS 15 
FOR SALE: 7708 EPJIO"-h . i havr ailO.Jt 175 EPrlOMs IN! 
wer~ rernovoa wl'ICn oquiprncont wa• upg•a~<l IO 27 16 I wol 
sen tnem a1 rock-Oottom prrcer !'Iii wen: wOl~"'9 wr.en rc­
mov~o. Perlect for Ille hobby/SI. Mii~e olfei lo< .ill °' part. Ric~ 
M~t111ew1. POD 80685. B.11on Rouge. Lii i08'1B, ISO<!) 
29 l -0832 even111g> ~nd w<'eken<h 
FOR SALE: 2l-slot TEI S.100 Cha•!IS. factoiy·ai setmled 1n­
11UJ.1<ial Qlaae, n~ver ..~. wur !ell or trade ror senal pronter 
Sanc!ers 722 display anr.J l<eyboald w11h printi . 150 or be>1 otrer. 
P11illp L Eaerlberg 4148 Wtm Broc<e Rd .. Lima. OH 45ll'.ll>. 
j4 I 9J 999-531>] evenings o< 221>--4124 days 

WANTED: Memcre~ 550 lle~l!>le disk dlroe J•md 
Mantooth. 23S I lmert!ck1n C.rrle. ClevelJf]d. TN 731 I . (b 151 
4 79·8015. 
FOR SALE; M~ MFP·H homi: comp!Jt~f ror.auy '°' p.ntlllle 
10 1"" llppie anti Frartl<iln Acc. U cont;in1 COior. 9raphrc1. jQw 

and hlgll re$Oll.Jtl0n. raa10-lrtt1uency madulaca<, "'· B9'l 
Aooey I\ , PeteL 7943 l(enron, S11obe. ll 60076, t3 111 
677-9118 
FOR SALE: Ml!dw;al compoter ooot.s, (1m1>!1llv• n 
MedCl~An l"1rnautllo": l IB, CCl'ftpUtff> ,,, ·~"dlr:lr)' 

Meaione jchnical lab• and nucle~r rrll!'dJC1n~) : 134 . "'"'°'I• 
pu1er P.rograms in Medeine jBl\SIC progfifm rtt~n9s 10< ut>edu~ 
.,9, bllring aflll graph plaiting!: 190. T. Nm:urong ·lk>Jt 874 . 
C:enlet Moncl'le$. NV 11974 
FOR SAL.E: M fnt 481< llpple II motlltftloard w11n l\pplerolt 
13~5 5·Amp povve< wpply: sa~ M~mey otder prerenecl V.L. 
Davenport, I 13 CCM"ntry COU<L Napervilc. IL 605bS, 13111 
410-1415 t'\ltning~ ano-el<tn<ls 
FOR EXCHANGE: Cammorla<e M progr;irru. Send your 
11.u w~h briel e)jllana00/1 an~ jO w ill I. ""ICa.dt. tlo'10 ancJIOf 

d<Nemu" !!'I"''"· edu~•bONI •ndior turona1 p109ra~ 
especiaMy. A p;irual ~"<Joi whar I n.>ve: rrutJI 's Cubr 10lu1J011, 
Yat1czec. Bacl<9<1rtmon. MCll<lp<lly. mack}.ltk. Othello. Break· 
OUL and F~engtner. 5 -Inch nappy dt3k Or t~j]O CAIS1:>tee, ~yrm 
D. l=et. 7q09 Vtneoan SI., M~amar. FL 330?3. 
W ,A.NTEO: SO 5ysr~rm U!i<rs-1 nave sev•ral 11-•nch 01/SD 
floppy a154 ltlt c0<11en" ol wh1<h l woold t•ke r~ad nlltll 
prin1rll o< 11.insrerrei:J 10 a more p0<tat* rormat fwrn ~· lllM 
37 4 11. rr.e aa1a was wnqen on an SO Sysrems w1m l/er$<J­
Hoppy conrrorrtr_ \1.11Ulng ~o pay tor the -mv~ re~ Biii 
Snet!ler, 153 J !wt.. CoronA<IO, CA 9n 18, ~b1 qi ~]5.9333 

BOMB 

BYTE's ongoing Monitor Box 

Article II Page Article Author(s) 
t 36 Build a Power·Llne Carrler·Current Modem Oarcfa 
2 48 The C Laflguage and Models for Systems Johnson, 

3 64 
Progra(Tlmfng
A C Language Primer Part l : Construm and 

Kemjghan 

Conveneions In c Joyce 
4 
5 

82 
110 

Comparing C Compile~ For CP/M·86 
Five C Comp'iler> rot CP/M-BO 

Houston 
P<ern 

6 134 N1ne C Compilers ror the IBM PC Phraner 
7 172 Managing Sofcware Deveropmenl wltli C Linhilrt 
B l86 The Unix Tutorial, Part 1 : An lmroduction 

to Fea ures and Facilities Fiedler 
9 

10 
212 
222 

A survey or Un'x and c Resources 
Whac: 's a Software Tool7 

Zln!2 
Ttiomas 

II 243 The Unii< C Compiter in a CPIM Envrronmerit Hair.mt 
12 268 Annotated C;' /\ Bibliography of the C Language Ward 
13 286 Chlsel Your Code Wfrh a Profller Leas, 

Wintz 
14 292 A New Shape Subroutine for rhe Apple Simoni 
15 3 12 The Debate Goes On Pournerle 
16 331 The IBM PC and the Intel 8087 Coprocessor, 

Part I: Overview and Floating-Point Assembly· 
Language Supporc field 

17 386 Curious Coordinates for Computer Graphics Mllllkan 
18 401 BYTE West Coast The Furure of Software Des gn Gates 
19 404 The 8086-An Architecture for rhe Future. Part 3: 

lnmuctron Set Continued .Heywood 
20 434 User"s Column; Epson OX-10, Zenllh Z-29. 

CPIM-681(, and More Pournelle 
21 456 Voce Lab, Parr 2· Menu-Driven Routines ror 

orgltaJ Speech syntMes1s and Analysts Hoot 
2Z 477 He'p fn App'e '''Pascal E'vans 

May BOMB Winners 
Jerry Pournelle's eclectic User's 

Column, "Ulterior Mathies, Lobo, 
Buying Your First Computer. JRT 
Update," placed first in the May 
BOMB contest Jerry will take home 
the sI 00 prize. The second-place 
award for SSO goes to Steve Ciar­
cla for his artfcle, ''Build an RS-232C 
Code-Activated Switch " Rich 
Malloy, a BYTE technic.:il ed;ror, 
earned third place for "Little Big 
Computer," a review of the TRS·BO 
Model JOO Portable Computer. 

Correspondence 
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Reader Service 

Inquiry No. Paga No, Inquiry No. Page No. 

2 1a1 NATION,l,L COMPUTER 2.94 

1 1 SUPER WAREl"IOUSE 192 

3 1!00 SOFTWARE 149 

4 A.S,T.RESEARCH 232, 233 

5 A.B COMPUTERS 531 

!I ACCOUNTS PAYABLE 


RESEARCH 422 

7 AOOMASTER CORP, 5~ 

B ADV.COMP.PROO, 5£6, 557 

9 ADV.COMP.TECH. 35Q 


10 ADV.DIGITAL CORP_330 

ADV.ELECTRONICS INC. 407 


12 ADV.LOGIC SYSTEMS 329 

13 ADii.PROCESSOR •2!1 

14 ADV.SYS.CONCEPTS 396 

15 AFTER'THOOGHT ENG, 52' 

16 ALCOA SYSTEMS 127 


Alf PRODUCTS, INC. 58 

H ALPl-IA BYTE COMPJ'ROO 314 

1 ALPHA OMEGA COMPUTER 1'2 

1.ll ALTOS COMP..SVS, 115 

20 AMDEK CORP. 11 

23 AMER. BUYING I. EXPORT 21<1 

2l AMER.MITAC CORP. 161l 

22 AMER.SQUARE COMP. 147 

24 ANCHOR 60 

25 APPMIAT INC, 151 

26 APPLE COMPUTER INC. Cll, 1 

2B APPLE COUNTRY LTD. 523 

29 APPLEWARE INC .. 530 

30 APPLIED ANAlYTICS. 15 

31 ARBUTUS TOTALSOFT INC. ~ 

32 ARK MICROSYSTEMS 2JO 

33 ARTIFICIAL INT"L.RESAOH. !>28 

3-4 ASHTON· TATE 56 

35 A.SHTON·T.t.TE322 

31) ASHTON·T.t.TE 344, 345 

37 ASHTON-TATE 351 

J8 ASPEN SFTW.CO. we 


AT 5 T LONG LINES4J7 
• AUTOMATED E.OU!'MNT, 827 


39 AllOCET 379 

• 1 B&B ELECTR 620 


4111 B&B ElEOTR 542 

42 BALCONES COMP.CORP, 369 


B.t.RGAIN BOARDS 522 

43 BASF SVSTEMS 107 

44 8,t,SIS, INC. 250 

<16 BAY TECHNICAL ASSOC. 92 

41 8Ell., JOHN ENG F'I, 53~ 


BELL LABS J.43 

4B SETSY BYTES 628 

4& BHllT2.52. 2.53 

~ BINARY TECHNOLOGY 526 

~1 SMC U.S.A. 193 

53. BMC U.S.A. 1113 

5~ SOTTOM LIN E. THE 205 


SRYLAA .S36 

SJ BUSIN ESS MANAGER 375 

55 BYTE INDUSTRIES 206 


BYTE BACK ISSUES 374 

BYTE PUBL,lNC. 470 


56 8YTEC HYPERION D6 

57 BYTEK COMP.SYS.CORP •Ui9 

58 6VTEWRITER ~2 

fill CSVSTEMS 1Ml 

60 C-W.t.AE COAP. 3a1 

61 C,S,0 .INC, &36 

62 CALIF. CATA CORP. 528 


• 	 CALIF, DIGITAL 552, 553 

CAUF,MICRO.cm.ip_38Q 


6J CAt~ON U.S.A. 211 

OOEX 113 


65 CCR SYSTEMS 534 

68 C£J>HRE COMJ>_CONSULTANTS 


•22 
67 OHECK·MATE 320 

Ga CHIPS &DALE 522 

69 CHAISLIN INDUSTRIES 3!.9 

70 CIPHE:R DATA PRODUCTS 49 

71 CITICORP LATINO 538 


113 	 CLEO 01 
1:S9 ~~ 	 g~81~1~f5
 

76 COLN. JP.MES M, & ASSQC• .s;w 

7li COLONIAL OA'TA~EAV. JCJ\! 

11 COLORADO COMP.PERI PH, 428 


311 1 COLOMBIA OATA PAOO.. 2.JoC 

78 COMMl)NICAno111$ ELECTl'l S.1 

'/9 COMP,COMPNTS.UNLTO. 5411, 5.t~ 

llO COMP. WHOLESALERS OF 


Ff1EDERICK 476: 

Bi COM PAO COMP. CORP, 165 


Inquiry No. Page No. 

82 COMPONENTS E)(f'RESS 52:1 
83 COMPUAOO S20 
S.C 	 COMPUADD 5?0 
85 	 COMPUFIRO 247 


COMPUPRO C38, 439 

COMPUPRO 440 


323 	 COMPUSHACK 234, 285 

86 COMPUTER APPARATUS 259 

87 COMPUTER CHANNEL 338 

Ill! COMPIJTliR DISCOUN'!' PROO. ~ 

89 COMPIJTER EXCHAlllOEICONAO'r'· 


lAPQjN'f 196, 197 

0Q COMPUTER EXOHANGEICONFIOY· 


LAPOINT 196, 197 

91 COMPVTeR EXCH/\NGEICONAOY· 


LAPOINT 196, 197 

92 COMP\JTER INNOVATIONS 16 

93 COMPUTER MAIL ORDER 310, !l11 

94 COMPUTER oun.ET 554. 555 

99 COMPUTER PLUS360 

95 COMPUTER S'l'ORE;; THE 538 

96 COMP\IT'ER STORE, THE ~O 


' COM RUTER WAREHOUSE 181 

103 COMPUT'ERUNE INl'L.,O. 364, ll65 

104 COMPIJTEALINE INT'L·B 341 

105 COMPUTER$ ANO·MOAE 226 

107 COMPUVIEW PAOD,INC, !15 

me COMREX 711 

109 CONCORD COMP.PROO. 621 

110 CONCURRENT CORP. 452 

111 CONTROL DP.JP. 2A9 

112 CONTROL El..E:CTRON'ICS, INC. 


!16 
11~ CORONA DATA S'fS. 184, 185 

nu CORONA DATA svs. 3l$. 3Jli , 


337 

t 17 COST PLUS COMP. ~:la 

118 CREAJIVITV ON'LTD. 520 

119 CROMEMCO 5 

121 CUESTA SYSTEMS 536 

122 CUSTOM COMP.TEOH. 54J 

123 CUSTOM MjCAO SYS .l TO. 421! 


CYBERNETICS me.87 

12• CYBERNETICS MICRO SVS 634 

i 8'4 CY6ERTEK 5'12 

125 DAL'lEOH MIOAOSVSTEMS 4~ 

126 DATA ACOUISITlONS SYS. 77 

127 DATA DISlRLBUTING l:NT. 5ZO 

209 DATA MAi l 353 

1211 OATAMASTEA 53" 

129 OAT ·F11T£; 426 

130 DATASOURCE SYS.MRK'fG. 445 

131 O.t.TASOU7H COMP,CORP. UJ 

132 bATASOUTH COMP.CORP. .436 

133 DATATEK 522 

134 DELUXE COMP.FORMS 51 

300 DENNISON KYBE 215 

135 OHO ~22 

136 OHL WORlDWIOE COU~ER 4Al 

1l7 OIAMONOSFlW.SUPPlY ·2e2 

!Ja DIGISOFTCOMPUTER.!161 

139 OlQITAL DIMENSIONS 194 

UO DIGITAL ELECT.SYS. 128 

1•1 DIGITAL EQUIPMENT CORP. 17 

142 OKllTAl EOIJIPMENT CORP_321 

143 DIGITAL MARK ETING 1(l 

14.4 DIGllAL MEDIA 536 

481 DIGITAL RESEARCH JJ 


DIGITAL RESEARCH 02 A·H 

145 DIGITAL RESE.t.ACH COMP. 326 

141i DISCOllNT SOFTWARE 220, 221 

1'41 OISCWASHEH COMP.PERFECT 266 

141! DISPLAYED VIDEO 1)37

304 DMA 319 

149 IX)t(AY COMP.POOOJNC. !iflJ. 5!it 

150 DOW JONES SOFTWARE 327 

97 DIPUNCH 412 


15i DUAL S'YSTEMS CORP. 295 

15? DWIGHT CO. INC 5Jll 

1&3 DVSAN CORP. 95 

154 EIZ ASSOC. 624 

155 EAST BIDE SOFTWARE 3"49 

15& EASTERN ENTERPRISES 246 

157 ECONOMY PERIPH 540 

tS8 ECOSOFT 7& 

159 EDUCATIONAL MIC~MP. 530 

100 ELECTRONIC PROTECTION 


OE.V 242 

161 	 ELEOTRONIO SPCLISTS 355 


ELUS COMPUTING )31 

EMPIRICAL RESRCH,ORP. 136 


163 ENGINEERING SPECIAL TIES 5"2 
164 ENTER COMPUTER ~56 

lnqulry No. Page No. 

165 EPSON AMERICA 392, 393

1ee EROS302 

167 ESPRIT SVS. INC. 231 

168 EXAR 272. 2.73 

169 EXCEt. 268 

170 EXPOTEK 245 

171 EXXON OFFICE SYS.CO. 538 

503 FAC1T OATAAO'r'AL ~59 

492 FIGURE LOGIC 542 

172 FQflMUL.I\ INrL, 5211 

173 FORMULA INrL. 529 

174 FO)\ &. GE;.l~R INC. !'>? 

17~ FRANKLIN COMP.CORP. 89 

)97 FROBCO HIO 

lllO G&G ENGINE£RING 139 

176 GAR OEN OF EOEN COMP. 52A 
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History will record as a profound irony 

that the most powerful word processing package 


ever created for the IBM Personal Computer 

wasn't created by IBM. 


LEADING EDGE: 

Leading Edge Product$ Inc., R>rtune IJOO Oivi$ion, l l Hignland Circle, Ncedhnm Heighcs, Mass. 02194 (800) 343-3436 (617) 449-6762 


Headqunrrers and Rernil Division, 225 Turnpike Sneer, Cnmon, Mnss. 02021 (800) 343-6833 (617) 828- 150 

•tf1\.t i!., rC"g111ctr~d n;.~m;ir · oi ln.t:crnotiun.al Bu!Cu~u M::.chmd Cnrpom1 1on.. 
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Radio Shack's Model 100 is the Portable TRS-8tr That 

Communicates With Your Micro, Mini or Mainframe! 


(And It's the Only Computer With Five Built-In Programs!) 


BK TRS-80 Model 100 

799~21 
24K TRS-80 Model 100 

999222 
Only $45 Per Monlh 
On Cltlllne Credit 

Only S56 Per Month 

On Cltlline Credit 


A Workstat ion That Goes Where You Go. The TRS-80 
Model 100 Portable Computer offers advanced communi­
cations features and powerful built-in , " instant-on" soft­
ware to make it the perfect traveling companion . Its 
ROM-based programs let you use Model 100 as a personal 
word processor, telephone auto-dialer, address book, ap­
pointment calendar and information terminal. 

Complete Telecommunications Package. When you 're 
away from the office, use Model 100's built-in auto-dial 
modem to send text files to your office computer with just a 
few keystrokes. Set up an auto log-on function to quickly 
and easily access major information networks. You can 
even download data to the Model 100. 

Complete Interface Capability. In the office, connect the 
Model 100 directly to your computer- be it micro, mini or 
mainframe-using the RS-232C interface. Then transfer 
data at up to 19,200 baud. Get fast printouts by connecting 
the Model 100 to a printer via the parallel interface. And 
there's an interface for saving or loading programs, data 
and text at 1500 baud using a standard cassette recorder. 
Advanced BASIC Language. Extended Microsoft 
BASIC offers fu ll string handl ing, complete tile operations, 
multi-dimension arrays, 14-digit double-precision accu­
racy and more. 
Find Out More! See the Model 100 at your nearest Radio 
Shack Computer Center, participating store or dealer. 

ltad1e lhaeK 

The biggest name in little computers® 

A DIVISION OF TANDY CORPORATION 

Prices apply at participallng Radio Shack stores and dealers. 

Microsolt is a registered trademark ol Microsoft Corp. 
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